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BCTVII

Cydacna arpocdepa 445 HiABUITIEHHSI BUPOOHMIITBA ITPOAYK-
TiB Xap4yBaHHs BMKOPVCTOBYE TPHU CIIOCOOM: A0AATKOBE PO30PIO-
BaHHs 3eMeAb; IiABUIIEHHs BPOXKalo 3a AOIOMOTIOI0 BUKOPMCTaHHS
A00puB i HecTMIMAIB Ta 3acTOCYBaHHs Tigpomeaiopariii; BIIpoBa-
AKEHHsI HOBMX KyAbTyp, IX coprtiB i ribpmais ta mopig Xyao0wu,
BUKOPMCTaHHA OaKTepiaAbHMX IIpeliapatiB, OTPMMaHMX MeTOoAaMU
reHHol imxeHepil. Ilpore 4wactmua 1ux paxTOpiB HUHI BXKe
obmesxeHa. KpiM Toro, y cBiTi mIOpiyHO 4Yepe3 HeAOCKOHAAY
arpoTexHiKy BTpadaeThcst 0413bK0 10 MAH Ta 3eMai.

Ka1090B0OI0 AaHKOIO arpapHOTO BUPOOHMIITBA € IPYHT.
Bigommit nimenskmii yuenmit FOcryc ibix (1840), anaaizyroun
PO3BUTOK CiABCBLKOTO TOCHOJapcTBa, 3a3Hadap: “Tlpuumna ByHMK-
HeHHs 1 3aHellagy Halill IIOAjAra€ B OAHOMY 1 TOMy caMoOMy.
PoskpagaHHsI pOAIOYOCTI IPYHTYy 3YMOBAIOE IXHIO 3arubean,
MiATPYMAaHH ITi€1 POAIOYOCTi — IXHE KUTTsI, 0araTCTBO i MOTYTHICTD”.

YkpaiHa 34aBHa BigoMa K OAVH 3 HalOiABIIMUX BUPOOHUKIB
ClABCHKOTOCHOAaPChKOI HMPOAYKIIil, ITJO HOSICHIOETLCS AOCUTDL CIIPHU-
ATAVBUMU IPUPOAHO-KAIMaTUIHUMU yMOBaMH, OaraTuMu pecypca-
MM OPHIX 3eMeab, cepej SKNMX 3HauHy dacTuHy (60,6%) 3aiiMaroTb
JopHO3eMU. 3aiiMarodn npudansHo 6% maomii €spomnu, BOHa Ma€ B
PO3IIOPAAKEHHI He MEHIIe TPeTUHHU 1I IOTeHLiaAbHIX 6iopecpriB.
Ha Tepuropii VYkpaiHm BMHMKAA CAaBHO3BiCHa TpHUIIiAbCbKa
xaibopobcbka KyapTypa. Hapoa VYkpainm ynmpogoBX THUCAYOAITH
ictopmynoro popMyBaHH: Hallii IIPOJIIIOB TSKKMIA IIASIX, Ha SKOMY
Oyan He AMIe INTYYHO CTBOPEHi TOA0AOMOpPM, a I BeAMde3Hi
AOCSTHEHHSI, sIKi ITPOCAaBUAM KpaiHy SK “XAiOHMIT KomuK” €Bponu.

Bigomo, 1o 1mOTeHIliad BUPOOHMIITBA IIPOAYKIHI pPOCAMH-
HMIITBA MOXKHA peaaidyBaTu AUIIE 3aBAAKU BIUCOKINI pOAIOYOCTI
ITPYHTiB Ta TIOAINIIeHHA IX (YHKI[IOHaABHMX BAACTMBOCTEIL.
BiaTBOpeHHs poAIOYOCTiI TIPYHTIB — OAMH 3 OCHOBHMX BayKeAib
MiABUILEHH: BPOXKalO CiAbCBKOTOCIIOAAPCHKUX KYABTYP Ta IPOAYK-
TUBHOCTI arpoekocucremu 3araaoM. CBiTOBUII A0CBi4 IePeKOHAUBO



AOBOAWTB, IO APYIMM 3a Ba’KAMBICTIO (PaKTOPOM AAsI CiABCBHKO-
rOCITIOAapChKOTO BUPOOHUIITBA € A0OpuBa.

3acTtocysaHHsI AOOpUB Ja€ 3MOIY 3HA4HO OCAAOMUTM BILAMB
HeCHIPUATAUBUX IOTOAHMX YMOB, MiABUIIIUTU KyALTYPY 3eMAepo0-
CTBa, BpPO>KalTHICTD 1 JKiCTh IPOAYKIIil pOCAMHHMIITBA.

HaripakauBimmi 3aBaaHHsA —arpoxiMii — CTBOPEHHs ONTH-
Ma/AbHMX YMOB XUBAEHHS POCAUH AAs MiABUIEHHs TPOAYKTUBHOCTI
CiAbCHKOTOCIIOAAPChKUX KyABTYp 1 POAIOYOCTI IPYHTY BHECEHHAM
MiHepaAbHMUX AOOPUB, BallHyBaHHAM i TiIICyBaHHAM Ta IIOBTOPHMIM
3agisHHAM y  OioaoriuHoMy  K04000iry BXe BUKOPMUCTAHUX
pOCAMHaMM €Ae€MEHTIB >KMBACHH:, sAKi IIepelIlnay B THilI Ta iHIIi
oprasiyHi 206puBa.

BuBueHHs mpolieciB JKUBAEHHs POCAVH i B3a€MOAIl pocAuH,
IPyHTY i A400pMB Ta IIOrOAHMX YMOB — Ile TeOpeTH4YHi OCHOBU
arpoximiil. Baxxauso HaBumTHCh KepyBaTu IporiecoM (pOpMYBaHHI
BpOXalo0 Ta JOTo AKiCTIO, 3a0e3Iledylouyu OITUMaAbHe >KMBAEHHS
POCAMH YyHPOAOBX Bererallii Ta 3aCTOCOBYIOUM MeTOAU I'PYHTOBOI i
POCAMHHOI ~ AiarHOCTMKM. 3a BAYYHUM BUCJAOBOM  BigOMOTO
arpoximika /. M. [IpsHumniaENKOBa, HaAAUIIIKOM A00pUB HE MOXKHA
3aMiHMTHM HecTady 3HaHb. TOMY 3HaHHS B3a€MOAIl MiXX KOpPEHEeBOIO
CIICTEMOIO POCAMH, IPYHTOM, MOTO MiKpo(a0poI1o, 00puBaMm Ta
CBigOMe BpaxyBaHHs ULMX IIpoIlecis Ha IIpakTUI CIpusIe
MiABUIIIEHHIO POAIOYOCTi I'PYHTIB, 30epe’KeHHIO eHepropecypcis Ta
OXOPOHi JOBKiAAA.

IcTopist po3BUTKY arpoxiMiuHNMX 3HAHDb

Arpoximis Ta iHmI Haykm 3'sBMAacs, 100 AaTy BiATIOBiAb Ha
NNUTaHHA, SKi BMHMKAIOTh Yy IIPOLeCi IPaKTUYHOI AisSABHOCTI
aoavHn. e 3a yacis anTnyHoi I'pentii 6ya0 BigoMoO, 10 AAs1 SKUTTS
pOCAVH MOTpPiOHI BoAa, IPYHT i HOBiTpA. Y XaibopobeTsi Pumcnkoi
iMIIepii 3acTOCOBYBaAM THill, 3eAeHi 400puBa, BaIlHO, TiIlC, IIOIIia,
Xo4a 3HaueHHs ix Oyao HeBigome. Yomy rHilt migBuinye Bpokaii?
Oaun 3 neprmx 1e crpoOyBas HOACHUTA (PPaHITy3bKIUI XyAO0XKHHUK i



npupogosHasenp b.Ilazicci. ¥ 1563 p. BiH mmcas, mo “ciap €
OCHOBOIO XUTT i pOCTy Bcix 11OCiBiB”. I'Hil1, BBa>kKaB BiH, Ma€ coAi, SIKi
YTBOPIOIOTBC i Yyac po3KaajaHH: ciHa i coaomu. Aue gepes 300
pokiB TouHMMMU Jocaigamu Oya0 AOBeAeHO IPUYMHU 30iAHEHH:
I'PYHTY i moTpeba IOBepHEHH: B I'PYHT 30AbHMUX PEYOBMH Y BUTAAAL
A00puB.

[Tisnime nmimenpkuit ximik L.P.Iaaybep (1604-1668) BucyHys
riroTe3y, 110 OCHOBHMM (PaKTOPOM Aii THOIO € ceaiTpa, Ky AO TOrO
Jacy BXKe JaBHO OTPMMYBaAM i3 THOIO AAs BUTOTOBAEHHs IIOPOXY.
ITpote airo ceairpu Oya0 HOSCHEHO AMIIe IICASL BIAKPUTTS a3oTy,
ToOTO Yepes 100 pokis. Ha xaas, morasau Ilaaicci i I'aayGepa B Toit
Yac HaAe>KHO He OILIiHUAN.

Ha 3axoai TpuBaamii yac mnaHyBada IIOMIAKOBa “TyMycOBa
Teopis” XUBAEHH: POCAMH, BUCYHyTa B 1761 p. IIBeACHKUM y4eHUM
I0.I''Baaaepiycom i mmpoko pospexiaMoOBaHa HiMELIbKMM Y4eHIM-
arpoHomoM A.Teepom (1752-1828). 3riaHO 3 HelO, IyMyC € €AUHUM
AXepeAOM eJAeMEeHTiB JKMBAEHH: AJAs POCAMH, a MiHepaaAbHi
peYOBMHM AMIlle CIPUAIOTL JOrO IepeTBOPEHHIO Ha 3acBOIOBaHi
dopmu.

Aume B 1804 p. mpeiinapceknii suennit H.T.Cocciop aosis,
IO AXepeAoM MiHepaAbHUX PeJOBMH AAs KUBAEHHS POCAUH €
IPYHT, a AXepeAOM BYIAeII0 — BYIAeKUCAMII ra3 aTMocdepu.
Himerrpknit yaennin Kapa Ilnpenrean (1787-1859) y cpoiit KHusi
“Buennst npo 4006puBa” (pakTUYHO “POrPOMUB” I'YMYCOBY TeOpiio.
IIpoTe ocTaTOYHOTO Kpaxy Lisl TeOpis 3a3Hada ITiCAs BUXOAY B CBiT
sHamenntol kauru IOcryca Aibixa (1803-1873) “Opraniuna xiMist 40
arpokyapTypu i iszioaorii” (Die orqanische Chemie in ihrer
Anwedung auf Agricultur and Physiologie» (1840). Lls xHura
3poOmaa TmepeBOpPOT y Haymi Ta IIpakTuiii. Bmepme Oyao
cpopMyALOBaHO TEOPil0 MiHEpPaAbHOTO XXUBAEHHS POCAUH, OCHOBHE
IIOAOKEHHsI AKOI — POCAMHIM 3aCBOIOIOTh AMIIle HeopraHiuHi
peYoBMHM, a TYMYC € A)KepeAOoM BYTAelio B I'pyHTi. Pizni pocaunn
3aCBOIOIOTL 3 I'PYHTY HEO/AHAKOBY KiAbKiCThb €4€MEHTIB JKMBACHH:,
TOOTO 30iAHIOIOTH IPYHT y Pi3HMX HamnpsaMax. Tomy ciBozmina auire



YIIOBiABHIOE IIpoOllec 30iAHEHH:I, SIKe paHO YN I1i3HO HACTYIIAE, SIKIIIO
He TIOBepTaTU B IPYHT eAeMeHTU >KMBAEHH:, sAKi BiAUYXYIOTbCSI 3
ypokaeM. SIKIo rocrosapcTBo NpOJa€ 3epHO, TO B JOTO 3emae-
pobctBi 6yae gedinnt Ppocdopy. Coaomy i ciHO BMKOPUCTOBYIOTH Ha
KOpM XyA00i. ToMy 1pu BHeceHHi AmMIlle THOIO I'PYHT HeAOTPUMYE Ti
eleMeHTH, sIKi OyAM BUBe3eHi 3a MeXi rocriogapcrsa i, Hacamiepes,
Pocdopy. 10.1i6ix 3amporionysas urorosastu ¢pocdopHi 406pusa,
00p0basAIOuN po3MeeHi KiCTKM Cip4aHOIO KMCAOTOIO. Bin mocrirtHO
pexoMeHAyBaB BHOCUTH B I'PYHT, y IepIIy 4Yepry, Ti eAeMeHTH, SIKi
3HaXOAATHCA B MiHiMyMmi. 3a /ibGixoM, HPUPICT BpOXKAIO 3aA€XKUTH
Bi4 BHECeHHS eJAeMEeHTa >KMBAEHHs, BMICT SKOIO B IPYHTI
3HaXOAUTHCS B MiHiMyMi (ITi3Hillle Ile IpaBMAO Ha3BaAll 3aKOHOM
MiHiMyMYy). ¥V 1855 p. B kHusi “55 Tes” /liGix 3asHauMB He3aMiHHICTDb
€/eMeHTiB XUBAEHHA AAs POCAVH: AKIIO B IPYHTI Maao ¢pocdopy, To
BHECEHHsI AMIIIEe a30Ty i KaaAil0 He CTBOPIOE€ ONTMMAaAbHUX YMOB
SKVB/AEHHSL.

Teopis /libixa mpo MiHepaabHe >KMBJAEHHsS POCAMH Maja
BeAMKe 3HaueHHs Yy PO3BUTKY arpoxiMiuHmx 3HaHb. Y OaraTbox
KpalHaX PO3IOPHYAMCs arpoxiMiyHi AOCAiA’KeHH:, pPO3I1049aA0cs
OyAiBHMILITBO 3aBOAIB 3 BMPOOHMIITBA MiHepaApHMX JOOpPMB Ta iX
3aCTOCYBaHH:I.

3HauHMII BHECOK Y HayKy IIPO >KMBAEHHs POCAMH BHIC
HiMenpkyit arpoximik I'l'eappireas. ¥V 1886 p. BiH omy0aikysasb
BJacHy IIpalio IIPO 3aCBOEHHs a30Ty O00OOBUMMMU KyaAbTypaMu 3
nositpst. IIpore OyanOouxosi OakTepii Ha KoOpeHeBiii cucremi
6000BMx BusBUB ImIe B 1865 p. 6oTaHik i Mikoaor M.C.BopoHiH.

Y apyrinn moaosuni XIX cr. B Pociitcpkiit iMmepii posropra-
IOTbCsA IIIMPOKI HayKOBi AOCAiA>KeHH: i3 3acToCyBaHHsA A0OpuUB i
SKMBAeHH: pocanH. Oco0AMBO BaskAMBe 3HAYEHH: MaAl J0CAiAKeH-
H1 OM. Enreavrapara, Al Mengeaeesa, IIL.A. Kocruuesa,
K.A. Tumupssesa.

Beanxa opranizaTtopcbka i HaykoBa poOoTa 3 BUBUEHHS
B3aE€MOJil pocauH, IpyHTy i 400pus y Pocii nos’s13aHa 3 AisABHICTIO
AMIIpsuumankosa (1865-1948). Bim  obOrpynrysas  Teopiio



aMiayHOIO i HITPaTHOTO XMBAEHH: POCAMH, PO3POOUB peKOMeHAaril
BIAHOCHO 3acToCyBaHHS aMiayHmx A4o00pmB. Hwum mnposegeHO
KAaCU4Hi A0CAiAKeHHs 3 a30THOTO 00MiHy pocauH. Caig sasHaunTH,
IIJ0 HeMa€ TOTO HaIlpsAMY B arpoxiMii, B KoMy © He OpaB ydacTb
A M.IIpAHUIITHUKOB.

3HayHMII BHECOK y PO3BUTOK arpoximii TakoxX 3podman
O. H. Aebeaannies, A. A. Cabinin, @. B. Typuns, O. K. Keapos-3ixmaH,
O. B.IletepOypspkuir,  T.H. Kyaakoscbka,  B. M. Kaeuxkoscbkuii,
J.B.Iletiee, H.C. ABaonin, A.B.Cokoaos, C.I Boasdxosuy,
3. L. KypOnnpknii Ta iH.

JocaigKeHHs 3 BUBYEHHSI YMOB POCTY 11 PO3BUTKY POCAMH B
Ykpaini posniogaancs 8 XVIII ct., koan O0ya0 opraHizoBaHO Tak 3BaHi
“arTekapcpKi ropoan” Ta akaiMaTu3alilibi caju.

Y 1844 p. Oyao crsopeno 'oaosue yunanie cagisumiirsa Pocii
(HyHI — YMaHCBKMII HAl[iOHaABHUII YHiBepCUTeT cagiBHmuTBa). TyT
Oya0 opraHi3zoBaHO AOCAigHe II0A€e AAsl BUBUEHHS CiBO3MiH, arpo-
TeXHIKM BMPOIIyBaHHA Pi3HMUX KyAbTYp, HepeBipKU CiabChbKOIOCIIO-
AapChKNX 3Hap:sAb, a TAKOXK Pi3HMX 3acO0iB yA00peHHsI.

Y 1881-1902 pp. mig KepiBHMIITBOM aKTMBHOIO OpraHisaTtopa
Aocaiguoi  cupasu, 1podecopa  XapkiBCbKOro  yHiBepcmreTy
A. €. 3aiikesnya (1842-1931) Oyao opranizoBano 37 AocaAigHMX
[104iB, 11O MaJ0 BeAMKe 3HA4YeHHs AAs PO3BUTKY arpoXiMiuyHMX
AocaigXeHb B YKpaini. BiH o4gHMM 3 mHepmmx BCTaHOBMB, IO
JOpHO3eMM, He3Ba>Kaloul Ha BUCOKMII BMiCT IyMycy 4oOpe pearyioTh
Ha BHECeHHsl MiHepaabHUX a00puB. Bin meprumii 3ampononysas
BHOCUTH B PAAKMU IIi4 dac ciBOm OypsIKy IIyKpOBOIro A0OpuBa, BUBYAB
3a/€XHICTh BpOXKalO Big cCOpTiB, OOpODOITKY IPYHTy Ta iHIIMX
¢daxropis. Opranizosani A. €. 3aiikeBudueM AesKi A0CAiAHI 11045, ade
B3Xe B iHIIIOMY cTaryci, 4i10Tb i HuHi. Tak, IToaTaBcbke AocaigHe TIoae
(HmHI — [HCTUTYT arpoIpoMmMcA0BOro BUpOOHMIITBA) OyA0 CTBOPEHO
B 1864 p.

Ha mouatky XX cr. B YKpaiHi opraHizoBaHO HOBi 40caigHi
YCTaHOBY, B IPOTpaMi 40CAiAKeHb SKMX BaskKAuBe Micle 3aliMaan
NUTaHHA I'PYHTO3HABCTBA Ta arpOXiMil.
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3HAYHII BHECOK Yy PO3BUTOK arpoXiMidyHOI HayKu B YKpaiHi B
MMHYAOMY cToAiTTi 3pobman b.M.Poxecrsencrknii, M.A.€ropos,
EIlLBoruaa, K. ATIainka, KKIegpoin, O.H.Cokoaoscpkuii,
I1.0.Amutpenxo, O.IAdymeukin, IILA.Baaciox, O.M.I'pingenko,
ICIpuns, T.T.demnaenko, M.K.Kpymceknii, O.M.Moxeriko,
A.B.Manopuk, 1.21.Koaomra, ®.I1.Maxknis, C.C.Py6in, M.I.Xoa0aumnii,
M.M.Iksapyk, II.AIlonmosmu, I1.O.I'opmkos, K.IIL.Adenayaos,
I1.A Tipko, O.M.Bumencoknii, O.B./lasypcpkuii Ta iH.

3a ocTaHHI AeCATUPIYYs arpoXiMis A0CsArda 3HaUHMX YCIIXiB y
BUBYEHHI B3aeMogii pocaus, I1pyHTY i A400puB. JocaigKeHHs
3baraTmAM HOBMMU JAHUMM TeOpil0 i IMpaKTMKy HaAXOAKEHHS Ta
IepeTBOPEHHS B POCAMHAX CIIOAYK €AeMeHTiB XXUBAEHH:, HayKy PO
POAIOUICTh TPYHTY, MPO KOA00DIr pedoBuH B arpobdioreHosax. Lli
JaHi € HayKOBOIO OCHOBOIO IlAaHyBaHH:A IIOTpeD perioHiB Ta
obOaacteii B AoOpmBax, iX acOpTMMeEHTy, a TaKOX OyAiBHMIITBa
TYKOBUX 3aBOAiB, CKAaACBKUX IPUMIIIEeHb, MeXaHi3allil BHEeCeHHs.
AocAigKeHHsA TpUBaIOTh ¥ HUHI A4 BUBYEHHs IePCHeKTUBHUX
dopm a00puB, crpokiB i criocobiB IX BHeCEHHsI, BAOCKOHA/JEHH:
MEeTOAiB I'PYHTOBOI i pOCAMHHOI A1aTHOCTVKM >KMBAEHHs POCAMH Ta
PO3paxyHKy HOPM A0OpUB 3 METOIO IMiABMILEHHS IX OKYIHOCTI It
3arobiraHH: 3a0pyAHEHHIO AOBKiAASL.

Hayka arpoximis BUKOPUCTOBY€ Ta y3araAbHIOE€ pe3yAbTaTu
AOCAiA’)KeHb HayKOBMX YCTaHOB CTOCOBHO IIMTaHb 3aCTOCYBaHHs
A00puB i ximiunoi Meaiopanii 1pyntis. IlposigHoi0 HaykoBoIO
yCTaHOBOIO 3 OMX ImMTaHb € HarjioHaabHMIT HayKOBMII II€HTpP
“InctutyT IpyHTO3HaBCTBa Ta arpoximii iM. O. H. Cokoaoscbkoro”
HAAH VYxpaiun. Beauxnit obcsr i3 40caidKeHb 3 BUITe3a3HaueHMX
NUTaHb IPOBOAATL Y4YeHi iHIIMX HayKOBO-4OCAIAHMX iHCTUTYTIB 3
MepeXel0 CBOIX JOCAiAHMX CTaHIIiii, BUIII HaBYya/AbHi arpapHi
3aKJaAay Ta iH.

Kpim Toro, B KO>KHiit 004acTi € iHCTUTYTI arpOIpOMICAOBOTO
BUpPOOHNUIITBa ab0 001acHi CiAbCHKOTOCIIOAAPChbKi AOCAiAHI CTaHIII,
SIKI IIpOBOAATH AOCAIAKEHHA 3 Pi3HMX MUTaHb arpapHOIo
BUPOOHUIITBA, 30KpeMa 3acTOCyBaHH: A400pUB.
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Y xoxHii obaacti T4 MeTOAMYHUMM  KepiBHUIITBOM
Jlep>KaBHOIO TEXHOAOTIYHOTO IIEHTPY OXOPOHM POAIOYOCTi IPYHTIB
MiHicTepcTBa arpapHOi IIOAITUKM Ta IIPOJOBOALCTBA YKpalHU AiIOTh
obsacHi Aep>KaBHI ITPOEKTHO-TEXHOAOTIUHI IIeHTPU OXOPOHU
POAIOYOCTI I'PYHTIB Ta SAKOCTI MpoAyKIlii «O014ep>KpOAIOdicTb», SIKi
IIPOBOAATh OOCTEXKeHHA TIPYHTIB TOCIOJ4ApCTB, OPTaHi30BYIOTb
IIpOBeJEeHHs IT0ABOBUX A0CAiAiB 3 A0OpuBamMM, HaAalOTh BiAITOBiAHI
peKoMeHJallil BiJHOCHO 3aCTOCyBaHH:A 400puB. ArpoxiMiuHa cay>k0a
€ JaHKOIO, IO IIOEAHYE€ HayKy 3 BUPOOHMIITBOM, 3alesredye
BITPOBaAXKEHHS HaYKOBUX PO3POOOK y BUPOOHUIITBO.

IIpeamerT i MeTOAM arpoximii

Arpoximia (arpoHomiyHa Xximif) — Hayka npo onTuMisauito
KVBMEHHSI POCIVH, 3aCTOCyBaHHA [0OpUB 3 MeTOK NiABULLEHHS

POAIYOCTi I'PYHTIB, 30iMblUEHHA BpOXaw | MOMINWEHHA SAKOCTI
cinbcbKkorocnogapcbkoi NpoayKuii.

Bona BuBJa€ B3a€M0OAi0 MiXX pOCAMHOIO, IPYHTOM i 400pUBOM
y IIpolleci poCTy i PO3BUTKY POCAMH 3 ypaXyBaHHAM IIPUPOAHO-
KAIMaTMYHUX YMOB Ta OiOAOTIYHMX OCOOAMBOCTEN CiAbCHKOTOC-
MOAQPChKUX KYABTYP.

A M.ITpaanmHnkos e B3a€MO3B’ SI30K cXeMaTU4YHO
300pasuB y BUrasAi TpuxkytHuka (puc. 1). Bin mucas, 1m0 BusueHHs
B3a€MOBIAHOCUH MiX pOCAMHAMM, I'PYHTOM i A00puUBaMM 3aBXAU
OyA0 OCHOBHUM 3aBAaHHAM arpoXiMii.
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Arpoximis

CpyHt ), > [o6pueo

Puc. 1. Cxema B3a€MOAii Mi’X pOCAMHOIO, IPYHTOM i 406pMBOM
(rpuxyTHUK . M. IIpaaymsnKoBa)

Bueceni y 1pyHT 400pmBa, BHAcAiAOK II€peTBOPEHHS,
BUSBASIIOTH BiAIIOBiAHY Ai10 Ha itoro ¢pismymni, Ximiuni it 6ioaoriusni
BAACTMUBOCTI, IIiCAsl 9OTO 3MIiHIOETBCs BILAVMB I'PYHTY Ha POCAMHY, 1i
>KUB/AEHHSI, PiCT i PO3BUTOK, Ha BpO>Kall i JOIO SKiCTb, CTiMKiCTb
IPOTH HeCHPUATAUBUX yMOB. Ilig BILAMBOM poOCAMH i BHECEHMX
AOOpUB 3MIiHIOIOTBCS XIMIYHMII CKAad IPYHTY i JIOTO POAIOYiCTS,
BiAOyBa€ThCsI IepeTBOpPEHHS A00puB. 3aBJaHHS IIOASTa€ B TOMY,
11100 BigIITyKaTy Hall40CKOHAAIII CIIOCOOM JKMBAGHHSA POCAMH i 4T
IpakTUYHI peKoMeHAalii A45 CiAbCBKOIOCIIOAAaPCHKOTO BUPOO-
HIIITBA.

leorpadpiuna Mepexa AocaigiB 3 AoOpmBaMM Ta YMCAEHHi
30HA/ZBHI eKCIIepUMEHTU 3 YHi(pIKOBaHMMM MeTOAaMU AOCAiA>KEeHb
Aaau 3MOTy BU3HAUMTU poab Takoro ¢akropa, fAK KaiMmar,
AlaAeKTMYHUI B3a€MO3B 30K SIKOTO BUPa’ka€ThCsl CXeMOIO, B LIEHTPi
SIKOI 3HAXOAUTBCs pOCAMHa (puC. 2).

3acTocyBaHHsI AOOpMB — HalbiAbII IMIBUMAKOAiIOUMIT 3acid
BTPY4aHHS AIOAMHU B KOAO0ODIr pedoBUH y 3emAaepoOcTBi. BoHO
CTAaHOBMUTb OCHOBY 3acTOCYBaHHs 3aco0iB Ximisamii, 1o mopss 3
KOMILAEKCHOIO MeXaHi3alli€lo i Meaiopalli€lo 3emMeab € OJHUM 3
OCHOBHUX IIAAXiB iHTeHcm(iKalii CciAbCPKOrOCIo4apchKOTro BUPOO-
HUIITBA Ta MiABUIIIEHHS 110T0 €(PeKTUBHOCTI.
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Puc. 2. B3aeM03B’s130k OCHOBHIX (pakTOPiB arpoximii

Y cyyacHUX yMoOBax IOHATT: “arpoximisi” MO>KHa TpaKTyBaTH
SIK HayKy IIpO >XMBAEHHsI POCAUH i 3aKOHOMipHOCTI TpaHcdpopMariil
A00pUB y CHCTeMi IPYHT — POCAMHA — Boga — arMocdepa 3 MeTOIO
MaKCUMa/AbHOI peaizaniii 0i0A0riYHOTO mHOTeHIiady KyaAbTyp i
PO3IIMPEHOTO BiATBOPEHH: POAIOUOCTi IPYHTY (puc. 3).

ATmocdepa

Puc. 3. Tpaacdopmartis 400pus y cucremi
IPYHT — poCcalHa — BOAa — atMocgepa

ArpoxiMisl € 0AHOYACHO CiABCHKOTOCIIOAAPCHKOIO, Gioaoriu-
HOIO i XiMiYHOIO HayKOIO, OCKiABKI POCAMHU — OO'€KTU CiABCHKOTOC-
I10AapChKOTO BUpOOHNUIITBa. BoHa BBYa€ 400puBa, iX BAaCTMBOCTI Ta
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BILAMB Ha BpOXKaill i fKiCTh CiAbCBKOTOCIOAAPCHKOI MPOAYKIHi, a
TaKOXX Ha AOBKiAAdA. ATpOXiMiKM po3po0AsIIOTh HOBI popMu 400pUB,
HOPMU, CTPOKM i CITOCOOM IX BHECEHH:, CUCTEMM 3aCTOCYBaHH:I
A00pMB y ciBO3MiHaX rocogapcTs, yAOCKOHAAIOIOTh METOAM aHaAi3y
pOCAUH, IPYHTY i 400pMB, a TAKOX AiaTHOCTUKY >KMBAEHHS POCAMH.
HoBuMm TexHoaOTisIM 3acTocyBaHHs A0OpPMB, 3a3BM4aii, AalOTh He
ANIIIe arpoxiMiuyHy 11 eKOHOMiuHy OIiHKy. OT>Ke, arpoximis TicHO
Mos’si3aHa 3 OaraTbMa HayKaMM — IPYHTO3HABCTBOM, MiKpoOdio-
ZIOTi€10, 3eMAepOOCTBOM, POCAMHHUIITBOM, €KOHOMIKOIO €KOAOTi€I0
TOLIO.

OcHOBHY cyTh arpoxiMmii, sAK Haykyu, MOXHa IIOKa3aTu Yy
BUTASA] TPHOX pO3AiAiB: XiMisl pocAMH, XiMisl IPYHTY, XiMis 400pUB.

ArpoxiMifo He MOXXHa MapadeAbHO PO3rAAJaTU 3 IPYHTO-
3HaBCcTBOM, i3i040ri€I0 poCcANH, 3eMAepOOCTBOM 1 MikpobHioaori€o.
Bona ogHO4WacHO € CKAag0BOIO IIMX HayK, OXOILAIOIOYM Te, IO
MOTPiOHO 4451 AOCAIADKEHHSA 3 METOIO CTBOPEHH:I ONITMMaAbHIX YMOB
>KUB/AEHHSI POCAMH.

BianosizHO 40 MeTtm 1 3aBgaHH:A arpoximii I MeToAu
AOCAiAKeHDb MOAiASIOThCA Ha TpuU Ipymm: aabopaTopHi, ¢isioaoro-
arpoxiMiyHi i IOABOBI 40CAigy, sAKi B3a€MHO AONOBHIOIOTH OAVH
OJHOTO.

/labopaTopHi MeTOAM AOCAiAXeHb Iepes0adalOTh BUIKO-
pucranHs xiMiuanx, ¢pizuko-ximiunmx, ¢pisuaHmx i MikpodioaoriyHMX
aHaai3iB pocaus, rpyHTy i 200puB (PpoTomerpis, xpomarorpadis,
CIIEKTPOCKOIIisl, PEeHTTeHO(PAyOpPeCleHTHII, Mac-CIIeKTPOCKOITisA Ta
in.) AAs TOYHIMMIX AOCAiA>KEHDb BUKOPUCTOBYIOTh METOZ CTabOiABHUX
i paaioaktuBHmMx iszortomis. Kpim Toro, pospo04eHO BMCOKOIIPO-
AYKTUBHI IIOTOYHI AiHiI 4458 OAHOYACHOIO BM3HAa4YeHHS KiAbKOX
IIOKa3HMKiB, IIMPOKO 3aCTOCOBYIOTh IOPTaTUBHI arpoximiuHi
npuaaau.

Ao ¢isioaoro-arpoximiuamx meToaiB AocaigKeHDb Hale-
SKaTh:

e gezemayitini (IIPOBOAATL Y CIIeLiaAbHUX IIOCyAMHAaX, sKi
PO3MIITyIOTh y BereTaliliiaux Oy 4uHOYKAX);
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® Aisumempuuti (3aCTOCOBYIOTD IIOCYAVHM MiCTKIiCTIO 1-2 M%) —
2451 A0CAiAKeHH: Mirparii i Tpancopmariii eaeMeHTiB XMBAEHHS B
I'PYHTI, ITpOBeAeHHs DaAaHCOBUX eKCIIePMMEeHTIB;

e JocAidXkeHHA Y Pimomponax, B SIKMX KOHTPOAIOIOTH BCi
arpoxiMivHi IIOKa3HUKI.

o TpeThol Ipynu Hale>KaTh MOAbOBi Agocaiam:

e JpibH0JiAANK06E 00CAI0U — CTBOPIOIOTH AAd IepeBipKu
IPYHTIB 3 BMCOKOIO POAIOYICTIO, BUBYEHHs HOBMX (OpPM 1 BuUAiB
A0OpUB TOIIIO;

® KOPOMKOMepMino6i 00CAidu — MalOTh NMPAKTUYHUI Xapak-
Tep. Y 3B'A3Ky 3 Pi3HMMM HOTOAHMMM YMOBaMM IX ITOBTOPIOIOTb
YIPOAOBX 3—4 POKiB.

Inoai gocaiam 3a 04HaKOBOIO CXeMOIO 3aKJajaloTh y Pi3HMX
I'PYHTOBO-KAiMaTUYHIX yMOBax (reorpadiuna Mepexxa A0CAiAiB) A5
BUBYEHHs1 (POPM, CTPOKIB i cr1ocobiB BHeceHHs 400puUB.

TpuBaai cranioHapHi gocaiam — JaioTh HiHHY iHpOpMariio
Mpo pisHi cucreMu yA00peHHs, piBHI HacMIEHOCTi IPYHTy A400pu-
Bamy, popMu A00puUB, AAIOTh BiAIIOBiAi Ha IMTaHHSI MOHITOPMHIY
POAIOUOCTi I'PYHTY.

Bupob6HM4i aocaiagm — HpoBOASTh Ha BEAUKUX ILAOIIAX Y
rocrioJapcTBax 3 MeTOIO MiATOTOBKY ITPaKTUYHNMX peKOMeHAAITi.

Aaa ouiHKM AOCTOBipHOCTI aabGopaTopHmx i OGioaoriuHmx
AOCAiAKeHb 3aCTOCOBYIOTh €KOHOMIUHi /I MaTeMaTU4HI MeTOAMN.

Ya00peHHs — OCHOBHMII (paKTOP HigBUINIeHHsI BpOXKalo

BuHeceHHsI eaeMeHTIB JXMBAEHHs 3 I'PYHTY BM3HAdalOTh 3a IX
KiABKICTIO, sIKa Biguy>KeHa 3 YpO>Ka€M OCHOBHOI 1 HeTOBapHOI
HNPOAYKIIil 3 OAVIHMIIL I1AOIIYi, a IIOBEPHEHH:I €A€MEHTIB XIBACHH: B
IPYHT — 3a iX KiABKICTIO, sIKa ITOBepTa€TLCs 3 A00puBaMM, HaAXOANUTD
i3 HaciHHMM MarepiaaoM, omadaMiy, B Ipoueci ¢ikcamii Moaexy-
ASIPHOTO a30Ty 3 aTMOcepH TOIIIO.

PisHunst MiX HagXOAXEHHAM 1 BiAUy>KeHHsM eJeMeHTiB
SKUBAEHH: B IPYHTI — ITe 0a1aHC eAeMeHTiB >KIBAeHHsI.
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CiabchKOrocnogapceki KyabTypy XapaKTepU3YIOThCS Pi3HOIO
MOTpeDOoIO B eAeMeHTax >KMBAEHH:, Pi3HUM iX BUHEeCeHHAM i3 IPYHTY
3 ypoxaeM. Tak, 3 ypokaeMm 3epHa ImreHuri o3umoi 5 T/ra i 3
BiAIIOBIAHOIO MacolO coaoMM 3 I'pyHTYy BuHOcuThesa 150 xr N, 50 —
P20s5 i 100 xr K20, 3 yposkaem kapronai B 30 t/ra — 180 xr N, 60 —
P05 i 240 xr K20. ¥V noanoBsiit ciBo3MiHi 3epHOOYpPsAKOBOIO BUAY 3a
BpOXKalHOCTi OypsAKky nykposoro 30-40 T/ra, mmeHmMIi 03MMOI
4-5 1/ra B cepeanromy 3 1 ra mopoky suHocuthca 270 kr NPK,
s3okpema N — 130, P20s — 40 i K20 — 100 kr. Y pasi BupouysaHH:
CiAbCBKOTOCIIOAQPChKUX KyABTYyp 0Oe3 3aCTOCyBaHHSA AO0OpUB IPYHT
BICHa>Ky€ThCs, BHACAIAOK YOTO BpO>Kal 3 POKY B PiK 3HVKYIOThCS.

Bpaxkaetnscs, mo He MeHmI sAK 50 % MiABUINEHHs BpoXKalO B
XX cT. € HacaigkoM 3sacTocyBaHH:s 400pmB, pemra 50 % mpupocty
npunaja€ Ha iHmm (QakTopu: arpoTexHiKy, copTy, Meaiopariiio
TOIIIO.

3a ysaraapHeHUMMN JaHuMu l'eorpadiunoi mepexi aocaiais,
1 kr azoTHuUX A400puUB MiABMINYy€e 30ip 3epHa MIIEHUI 03UMMOI Ha
4-8 xr, 1xr ¢pocopuux (P205) — Ha 4-7, 1 xr KaairaNX (K20) — Ha
2-4 Kr.

3 pocroMm ypoxkaiB 30i4BIIYeThCS CIOXMBaHHI €JAeMeHTIB
>KUBAEHHSI pOCAMHAMM, TOMY YMM BUIIa 3allAaHOBaHa BPOXKalHiCTh
Oyab-AKOi KyAbTYpM, TUM Oiabllle TOTpiOHO BHOCUTU AOOPUB.
ITpocrexxyeTscss mpsMuil 38 5130K MiK BUKOPUCTaHHSAM A0OpPUB i
BpoxxaitHicTio. Kpaiam, sKi BUKOPHUCTOBYIOTH Madi HOpMU A00pUB,
MalOTh TaKOX HU3BKY BPOJKaMHICTh  ClABCHKOTOCIIOAAPCHKIUX
KyAbTyp. I1poTe caia BpaxoByBaTy, 1110 Bpo>Kai Bi 30iAbIIIeHHS HOPM
A00pMB MiABUILYIOTHCS IPSAMO IPOIOPLIMHO AMIIe A0 II€BHOIO
piBHA, 3a SIKOTO AOCATA€THCsS HAlBUIA OIldaTa OAMHUIN A00pUB
BUPOIIEHOIO CiAbChKOTOCIIOAAPCHKOIO TPOAYKIII€IO.

Or>Xe, OCHOBOIO 3aCTOCyBaHHs A00puB Ma€ OyTu 3eMaepod-
CbKMII 3aKOH ITOBepHEHH:. Y I'PYHT MalOTh IIOBepTaTHUCA eAeMeHTHU
SKMBAEHHS, sKi BUHeceHO 3 ypoxkaeM. ITpore 11poro negocraturo. Y
I'PYHT MalOTh TaKOK OyTM IIOBepHeHi i OpraHiuHi pe4yoBMHH, IIIO €
€HepreTMYHUM MaTepiadoM AAs I'PYHTOBMUX MiKPOOpPraHi3MiB, sIKi
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CHPUAIOTh ITIOBTOPHOMY BMKOPMCTaHHIO €/4€MEHTIB >KMBAEHH: Ta
30epe>xeHHIO arpo@i3YHOTO CTaHy IPYHTY.

Ha npaxrtuiii npmumH HM3BKOI e(eKTMBHOCTI 3acTOCYBaHHSI
A06puB Oarato. Hacammepea e He3baaaHCOBaHICTh e1€MEHTIB
SKMBJAEHHSI y IIeBHOMY acOpPTMMEHTi A0OpMB, HasABHICTH 3HAYHOI
KiABKOCTI ~ KMCAMX TIPYHTiB, sAKi IOTpeOyIOTh  BallHyBaHHI,
3aCTOCyBaHHs HeAKICHMX OpraHiyHuUX JA0OpuB, HepiBHOMIipHICTDb
BHeCeHH:A JoOpMB, HeJOCTaTHE TeXHiyHe 3aOe3leyeHHs, iHOAL
HU3bKNUII piBeHb BMICTY B IPYHTI PyXOMMX CIIOAYK MiKpO€AeMEHTIB,
HasABHICTh (PaKTOpiB, sAKi He MiAAalOThCs abo CKAaAHO MiAAAIOTHCS
peryaroBaHHIO — ITOCYXa, IIepe3B0A0KEHH:, COHsTYHA paialiis Ta iH.

ExcreHcusHe 3eMAepoOCTBO He3JaTHE €KOAOTi3yBaTU CHUTya-
uio. BoHo mnpussoguTth 40 poO3KpasaHHA MPUPOJHOL POAIOYOCTI
I'PYHTY Ta HU3bKOI IIPOAYKTUBHOCTI 3eM4i (Taba4. 1).

Tabmuns 1

Briams pisanx ¢pakropis Ha popMyBaHH: BpoKaio, %
(B. ®@. Aagonin, 1999)

3eMepobCTBO
PaxTop _
eKCTEeHCHBHE || iHTeHCUBHe
Pogarodicts rpyHTY 40 10
IToroga 20 15
OB6pobiTOK IPyHTY 20 10
Ya00peHH: 10 30
Coprose HaciHH:A 5 30
3axucT pocauH 5 15
YposkaitHicTs, T/ra 1,5-2,5 4,0-5,0

ToMy MHOTpiOHO CTBOPUTH THYYKYy CHUCTEMY 3aCTOCYBaHH:
CyJaCHUX TeXHOAOTIN 3 ypaXyBaHHsIM OCODAMBOCTEN KOXKHOTO COPTY
Ta 11oAs1. BoHu nmoTpeOGyIOTh YiTKOI BiAIIOBiAl Ha MMTaHHS XXMUBAEHH
pOCAUH: KoAU, Ae, SIK i B sIKiit ¢popMi UM IO€sHaHHI 3aCTOCOBYBATHU
AoOpuBa.
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BupoO6umITEO 406pMB i iX epeKTUBHICTH

BBakarors, mo XX cT. 6y40 CTOAITTSIM 3ampoBaA>KeHHA arpo-
xiMiqHOI Hayku. Arpoximis oTpumasa HebayeHMII 3a Macmitabamu
pO3BUTOK i ©Oaratro B YoMy cHpusda Ppi3KOMY IIiABUIIIEHHIO
MPOAYKTUBHOCTI CiAbChKOTrOCIIOAAPChKUX KyabTyp. Caig sazHaumry,
IO 3aCTOCyBaHHA AOOpUB IHTEHCHMBHO HapOCTalo IIepeBa’kKHO
3aBASKM BUKOPUCTAaHHIO (ocPopHMX 1 KaailtHux AoOpmB, IO
COpUAAO  3HAYHOMY  IIOAININEHHIO  3a0e3ledyeHoCTi  IPYyHTIB
pyxoMmmu crioaykamu ¢pocdopy i Kaairo.

Haribiapmme 406pus (300-500 Kr/ra) BHOCATD y TakKux KpaiHax,
gk lpaanaisa, beasrisa, mnonisa, Amxraia, Koaymb6is, ®panmis.
Haribiapme Bupob6assiors i Kymyors Aobpms Kwurair i CHIA. Y
AeCSITKYy HalOiABIIMX BUPOOHMKIB MiHepaAbHUX AOOPUB Yy CBITi
BXOZATh TakoX Pocis1, biaopycs i YkpaiHa.

Humni (y 3B"513Ky 3 €KOHOMIYHOIO Ta €HepreTMYHOI0 KPU30I0) Y
HaraTbox KpaiHax 3 iIHTEHCUBHIM BeA€HH:IM CiAbCbKOTO TOCIIOAapCTBa
I1I0-HOBOMY OIIiHIOIOTh 3Ha4eHHs BUKOPMCTaHHA OPTaHidYHMX A00PUB.

ExonOoMiuHa edeKTHMBHICTB 3acTOCYBaHH: A400pMB HacaMIlepe/,
3a4€XNUThb Bi4 CIIBBigHOIIEHHS IiH Ha J00puBa i IIPOAYKIIiIO
POCAMHHUIITBA, IO IOTPiOHO BpaxOByBaTH IIi4 4Yac PO3PaxyHKY
HOPM A00pWB.

OKyIHicTh A00pUB 3a1€KUTH Big IPUPOAHOI POAIOYOCTi IPYH-
Ty. Tak, Ha Iloaicci 3 BMCOKOIO BOAOTO3a0e3MEeUeHICTIO i HM3BKOIO
POAIOYICTIO IPYHTY 3a BPOXKalfHOCTi 36pHOBMX ITOHaJ 3 T/Ta 3aBAAKM
BUKOPUCTaHHIO 400puB otpumyiots 70-80 % mpupocty Bpoxaio. ¥
Crenry ammre 50 % mOpupocTy BpOKalo IpuiiaJa€ Ha JoOpuBa, Ae
BeAMKe 3HauyeHHs HaJAeXXUTh 3aX0AaM HaKOIMJYeHH:A Ta eKOHOMHi-
IIIOTO BUKOPMCTaHH: BOAOIH, IiA0OPYy IMOCYXOCTilIKOTO COPTY TOLIO.

OganouacHe BHeceHHs a30THUX, (OcPOpHUX i KaailtHuX
406pMB 3HAYHO ITIABUIYE iX eCl)eKTI/IBHiCTb, IOPiBHSHO 3 OKPeMUM
BHECEHHsIM, abo IapHmx ix komOiHamii. IIpore Ha edexTuBHICTH
A00pMB 3HaYHO BILAMBAE KMCAOTHICTL IpyHTY. ToMy Oes mipoBegeHH:
IX BaIlTHyBaHH: 3aCTOCYBaHH: 400pMB MadoepeKTUBHe.
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Bapricts mpogykuii Ma€ OKyIAATHM BUTpaTH Ha A00pUBO.
IIpakTuynmii 40CBig AOBOAUTD, IO AAs HiABUIIIEHHS BPOXKAaiHOCTI
IOTPiOHO MOBepTaTH a30T i Kaaiil BUHECEHNUIA 3 YPOXKa€M He MEeHII
HiXX Ha 80 %, a ¢pocdop — Ha 100 % i Giavme. HeaocraTHe HuHI
3aCTOCyBaHHsA OpTaHiYHMX JOOpMB — OCHOBHa IIpMYMHA Pi3KOTO
AedinuTHOro 6alaHCy €A1eMeHTIB JKIUBACHHS.

? IMutanns aas CaAMOKOHTPOJIIO

1. Poab yKpalHCBKMX YIEHUX Y PO3BUTKY arpoximii.

2. fIxa poAb 3aKOPAOHHUX yYEHUX Y PO3BUTKY arpoximii i B
JoMYy ii CyThb?

3. IcTopis cygacHOI arpoximii.

4. o Bupyae arpoximia? Ha3piTh MeTOAM arpoximMiuHMx
AOCAIAKEHb.

5. 3HaueHH: i 3acTOCyBaHH: A00PMUB y CBiTi Ta B YKpaiHi.
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ArpoXxXimisa - OCHOBA
POAIOYOCTI I'PYHTIB




Po3aial
KMBAEHHSI POCANH

&
A4

L X 4

2

YKnBneHHs — ue 06MiH pe4YoBUH MK POCNMHOMKO | AOBKINNAM,
nepexig pPevYoBMH 3 [PYHTY | MNOBITPA B POCMAMHY A0 CcKnagy
OpraHiYHUX CMomnykK, siKi CUHTE3YTbCA B POCIMHHOMY OpraHi3mi, Ta
BUBEEHHS iX YAaCTUHM 3 HbOTO.

3aBASKM TIOBITPSIHOMY >KMBAEHHIO POCAVHMU, IOPiBHSIHO 3
KOpeHeBUM >KMBJAEHH:AM, 3a3B/Uyail, PiBHOMIPHO 3a0e3r1euyioThCs
pyraexucanMm rasoMm (CO2). Jasa ¢porocunTesy noTpibHi CBiTA0,
BOAOTa, 3abesIleueHicTh MiHepaabHMMHU —edeMeHTamu. Lumn
dakropamu Ta GioaoriyHUMM  OCOOAMBOCTAMU  KyAbTyp i
BU3HAYaEThCs IOTO IHTEHCUBHICTb.

Kopenese >xuBaeHHs 3aAeXUThb He AuIe Big 0i0AO0TiYHMX
0c00AMBOCTeN KyAbTYyp i 3a0e3rieueHH: MpoAyKTaMy (POTOCHHTESY, a
1 Big IHTEHCUMBHOCTI POCTYy KOPEHEeBOI CHUCTeMM, CTPYKTypM i
BO/OTOCTi IPYHTY, JIOTO PeaKllil, BMiCTy Ta CITiBBiAHOIIEHHS PyXOMUX
CIIOAYK €AeMEHTIB JKMBAEHH:, AifABHOCTI IPyHTOBOI 0ioTH,
KOpeHeBUX BUAiAeHb TOIIO.
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1.1. XIMIUYHUM CKAAA POCAVH

XiMiYHUIA cKnaf pOCIIMH — Le BMICT Y HUX OpPraHivyHuX i
MiHeparibHUX peyoBMH Ta Oeskux XiMidHux enemenTis. Woro,
3a3Buyan, BMpaxalTb Yy BIiACOTKax Bid Macu CyXUX PevoBUH
(iHoai macu BCi€i pocnuHM y CBiPXKOMY CTaHi — “cupoi macu”).

biapmiicTh ciabCHKOTOCTIOAAPCHKMX KYABTYP Y BereTaTUBHIX
oprasax mictuth 5-15 % cyxmx pedosus, pemra (85-95 %) — Boga. ¥
A03piaoMy HaciHHi cyxi pedoBnHM 3aitMaioTh 85-90 %.

Y seaewniit Maci 32aKoBMX, O00OBMX Ta iHIINMX KyABTYp 3HAYHY
JacTKy 3aiiMa€ Boda — 75-85 %. Kopenenaogu Oypsky i O6yanom
Kapronai mictars 85-90 % Boam, kamyctu — 90-93, maoam romigopa
Ta oripka — 92-96 %.

Y ckaaai cyxoi pedosuHn pocamH 90-95 % cTaHOBAATH
OpraHiuHi CIOAYKM, SIKi B pOCAMHAaX IIpeACTaBAeHO OidKaMM Ta
IHINMMM a30TUCTUMMU CIIOAYyKaMU, XMpaMI, KpoXMadeM, IyKpaMu,
KAITKOBMHOIO, IEKTMHOBUMU PEUYOBMHAMMU.

JIKicTb  CiABCBKOTOCIIOAQPCBKOI  MPOAYKIIT  BU3HAYa€ThCs
BMICTOM OpraHigyHux i MiHepaAbHMX cr1oayk. Tak, sAKiCThb 3epHOBUX
KyABTYp 3aA€XUTh Big KiAbKOCTi OiaKa i KpOXMaalo, XAiDoreKkapchKi
SIKOCTi 3epHa IIIIeHUINi — Bi4 KiAbKOCTi Ta SIKOCTI KAeMKOBMHM. Y
6000BMX MiCTUTBCS MeHIIle KpoxMmaalo, ale Oiapine Giaka. Hacinma
OAiVIHMX KyABTYp OLIHIOIOTH 3a BMICTOM >KMPpiB, a IX SIKICTb, Y CBOIO
yepry, 3a4eXWUTb Bij CIIBBiAHOIIEHH:A B HMX HacU4YeHuX i
HEHaCUYEeHMX XMPHUX KUCAOT.

Ha siKicTb i KiAbKiCTh OpraHiYHMX PeYOBMH y POCAMHAX 3HAYHO
BILAMBAIOTh YMOBU >KMBAEHH:. /lOocTaTH: KiABKICTb a30Ty W CipKM B
IPYHTi CHpMsI€ YTBOPEHHIO B pocanHax 6iakis. Onrumaasne ¢oc-
¢dopHe i KaaiiiHe XMBAEHHs 3yMOBAIOE HAKOIIMMYEHHIO BYI1€BOAiB —
LyKpiB, KpOXMaAal0, KAITKOBUHM, a TaKOX >XKMpiB. MikpoeaemeHTH
CIIPUSIOTH ITOAIIIIIEHHIO SIKOCTI BpOXKalo.

Mix XiMIYHMM CKAa40M IPYHTY i XiMi4HMM CKAa4OM pOCAVH
HeMa€ MOpsAMOI 3a4eXHOCTi. JesdKux XiMiYHMX eAeMeHTIB y I'pyHTi
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MoO>Ke OyTy DaraTo, ale B pOCAMHIU BOHM abO 30BCIM He HagXOAMATh,
abo MOTPamAsIOTh y HUX Y Ay>Ke HeBEAMKNX KiABKOCTAX, a IHIIMMX
XiMIiYHIX €4€eMEeHTIiB, SIKMX Yy IPYHTi MaJ0, B PpOCAMHAaxX HaKOIIN-
9y€eTLCs BeAMKa KiAbKiCTh — pOCAMHM HeMOBOM BUOMpPaIOTh, BUYep-
NyIOTh IIi pedoBUMHM 3 IPyHTy. OTKe, IOTAMHAHH:A MiHepaAbHUX
peJoBMH Ma€ B1OipKOBMII XapaKTep.

PisHi BuAM pocaAMH 34aTHI HaKOIIMYyBaTH Yy CBOIX TKaHMHAaX
MepeBa’kHO Pi3HI XiMiuHi eJeMeHTH. 3a3BuUyali, YidbHe Miclle 3a
oOcAraMy aKyMyAIOBaHHS B POCAMHaX II0cigaioTe aszoT, ¢ocdop i
Kaailt, iHoai kxpemHiit. Tak, >KMTO Ipyu BUPOILIyBaHHI Ha TOMY
caMOMYy IPYHTi, IIO 1 HIIEHUIls, HaKOIIMYy€ MeHIIle MapraHIIo,
Mo4i0aeHy it Migi, ase 3HauHO GiabIre Oopy.

Kosxen B1g pocans xapakTepusyeThes BIOipKOBOIO 34aTHICTIO
3acBOIOBaTM e€AeMEeHTM i BUCyBa€ CBOI BUMOIM A0 AOBKiaad. PisHi
BUMOTIH AO3BOASIOTH iCHyBaTM OiABIIiN KiAbKOCTi BUAIB POCANH, HIXK
y BUIAAKy OAHaKOBMX HOTpe6. CmiabrHoTa, 30KpeMa i ciBo3MiHa,
IOBHIIlle BUKOPMCTOBY€ IPUPOJHI pecypcu Ta € CTIMKIIIOIO B
IOPiBHAHHI 3 MOHOKYABTYPOIO.

XimiuHi eaemenTn, HeoOXiaHI Aas pocty i popMyBaHH:S Bpo-
Kalo, Ha3MBaIOTL OiozenHumu. IHIT eleMeHTM >KUBAEHH:S IOTpall-
ASIOTh Y pPOCAVMHM BUIIaAKOBO, ITAaCUBHO i (paKTUYHO He MOTPiOHI A4
iX pocty i po3BuTKy. ToMy Taki XiMiuHI eleMeHTM HasMBaIOTh
abiozennumu, xoda IpaKTHMYHA IX Ba>KAMBICTH iHOAl Moxke OyTu
3HauHol0. Hampukaag, acrparaa ta inmi 6060Bi pocamHm 3a pocty
Ha I'pyHTaX, OaraTux Ha ceAeH, HaKOIIMYYIOTh JIO0TO Y TaKiil KiabKOCTi,
IO CTalOTh OTPYMHUMMU A4 ClABCbKOTOCIOAAPChKUX TBapPMH.

Byraens, kmcenn, BoJeHb i a30T Ha3MBaIOTh OPZAHOZEHHUMU
eAeMeHmaMy, OCKiAbKYM 3 HIUX NOOyAOBaHI OpraHiyHi pedyoBMHM, i
BOHIU CKAaAa10Th 95 % cyxoi macu pocamH (syraens 45 %, KuceHb —
42, Bogennr - 6,5, azor — 1,5%). Pemry 5% cTaHOBAATH 30AbHI
eAremenmy  (3aAMIIAIOTBCS IICAs CHAAIOBAaHHSA POCAMH — Kadili,
KaAblliif, MarHiit, ¢ocdop Ta iH.). Y cKaaai pocauH BUABAEHO
OiabImicTs eaeMeHTiB Tabautii /. I. MeHnaeaeesa.

24



Huni goBegeno, mo 20 eaeMeHTIB HaaeXXaTh A0 HeoOXiOHUX,
OCKiAbKM 0e3 HMX POCAMHM He MOXYTh SKUTM 1 IX He MO>KHa
3aMiHUTHU IHINMMU edeMeHTaMu. e — KuceHs, Byraens, BOAeHb, a3oT,
docdop, kaaiit, kaabliiii, Marsiit, HarTpii, cipka, 3aai3o, Xa0p,
MapraHelip, 0op, IIMHK, Migb, M0AiOAeH, K0OaabT, BaHaAii1, 11oa. Ille
12 eaeMeHTiB BBaXKaIOTh YMO6HO HeOOXiOHUMU, OCKIABKU BOHU iHOAL
MO3UTUBHO BIIAMBAIOTh Ha POCAMHM (KPeMHiii, AiTiil, CTPOHIIiN, Kaa-
Mili1, ceseH, cpi®a0, cBuHens, PTOP, XPOM, HiKeAb, aAIOMIHil, TUTaH).

IIpoTe aeski, ase He BCi, POCAMHM IIOTPeOYIOTh HasIBHOCTI
HaTpilo, KpeMHilo, koDaabTy i1 Hikealo. Tak, HaTpiit 32e06iabII0TO
HeoOXiAHMIT 4451 OypsIKy i KOpeHemAiAHMX KamycTsAHMX (pejucka,
peabKa), a B iHIIIMX POCAMHAX JIOTO 3aMiHIOE Kaaiit. KpeMHiil Takoxx
He VyHiBepcaapHUi1 OioreHHmit eaemeHT. IlepepaskHO Iforo
oTpeOyIOTh 34aKy, OCKiAbKM BiH HaJa€ MiITHOCTI COAOMMHI.

EnemeHTn, €Ki BXoAsTb OO0 CKMagy POCAUH Y BEMUKUX
KiNbKOCTAX (Bi4 COTMX YaCTOK OO KiNbKOX BiOCOTKIB Macu Cyxoi

peyoBMHU), Ha3NBaKOTb MakpoesieMeHTamu. Lle Taki, sK asorT,
docop, kanii, KanbLin, MarHii, cipka; a3oT, docdop i Kanin iwe
Ha3VBalOTb OCHOBHUMU €JIEMEHTaMM IKNBIIEHHS.

EaeMeHTH, BMicCT fAKUX y POCAMHAX He IEPEBUIYE TUCIIHUX
4JacTOK, Ha3UBalOTh Mikpoeremenmamu. /Jo HUX HaleXaTb Oop,
MapraHellb, Miab, IUHK, M0AiO4eH, K0OaAbT Ta iH.

[Togia XiMiYHMX €A€MEeHTiB Ha Makpo- i MiKpoeaeMeHTU
Aocuth yMOBHUIAL. Tak, 3a4i30 BiAHOCATL A0 MiKpOeAeMeHTiB, xoua 3a
BMICTOM y pOCAMHaX BOHO HaA€KUTh 40 MaKpOeAeMeHTiB.

1.2. HAAXOAKEHHS EAEMEHTIB J)KVIBAEHHSI
B POCAMHUA

Teopist HagxoaXeHHs1 eaeMeHTIB >KuBAeHHs. EieMeHTn
SKMB/AEHHSI POCAUH HaleXaTb A0 (PaKTOpiB 30BHIIIIHBOIO cepeAo-
BUIIA, al€ BOAHOYAC IIPUMHLIMIIOBO Pi3HATLCS Big iHIIMX (aKTopiB
(TeMmepaTypu, KMCAOTHOCTI Ta iH.), OCKiAbKI y IPOIIeCi HOTAMHaHHS
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BOHI IIEPeTBOPIOIOTHCS i3 30BHIIIHBLOTO pakTOpa cepelOBMINA Ha
BHYTPiIlHii (PaKTOp POCAMHHOIO OPTaHi3MYy.

€ ABa TUIIM >KMBAEHHS KMBMX OpPTaHi3MiB: aémompodnuii —
3aCBOEHHs MiHepaAbHMX COAEM, BOAM, ByIAEKMCAOIO Tady Ta CUHTE3
i3 HMX OpTaHIYHMX PEJYOBUH, i zemepompoPHuii — BUKOPUCTAHHI
OpraHi3MaMM TOTOBMX OPTaHIYHMX CIIOAyK. PocamHm HaaeXaTb 40
aBTOTPOHUX OpTraHi3MiB, TOAI AK TBapMHM 1 OiABIIICTDH
MIKpOOPTaHi3MiB — 40 reTepoTpopHUX.

3aBAAKM IIpOllecy >KMBAEHH:A (IIOBiTPAHOMY i KOpeHeBOMY)
POCAVMHM POCTYTh Ta PO3BUBAIOTLCS i 32 ONTUMAABHOTO >KMBAEHHS
IIBUAKO HAPOIIYIOTh Macy.

OcHOBHUM HOpOLIECOM, YHACAiAOK SKOTO  CTBOPIOIOTHCS
OpTaHiyHi peYyoBMHM B POCAMHAX, € (omocuHmes, xoda POCAUHU
MOXYTb y HEBEAMKMX KiABKOCTSX 3aCBOIOBaTHM aMiHOKMCAOTH,
PEeYOBMHU POCTY, BiTaMiHN, aHTUOIOTUKIL.

IHTeHCHBHICTh 3aCBOEHHS €4€MeHTiB MiHepaAbHOTO JKMBAEHH:
3a4€XUTh He AMIIle Big 0i0A0NYHMX 0CODAMBOCTEN KyABTYp Ta YMOB
30BHIIIIHBOTO CepesoBuINa (HasABHICTb Y I'PYHTI AOCTYIIHMX CIIOAYK
e/eMeHTiB >XIBAeHHs1, HeoOXigHa TeMIlepaTypa, BOAOTICTb Ta iH.), a i
BiJ KiABKOCTi €Hepril Ta OpraHiYHMX PEYOBMH, SIKi YTBOPIOIOTHCS B
nponeci poTocuHTe3y.

Haaxoasxennst MiHepaabHMX PedOBUH y POCAMHM AiMITy€
H6araTo YnMHHMKIB. PocAMHM Yepe3 AMCTKM 3acBOIOIOTH 95 % i Hiabire
Byraemio. KpiM TOro, BOHM MOXYTh 3aCBOIOBAaTM BHACAiAOK
IT03aKOPEHEeBOIO >KMBACHHS i3 BOAHMX PO3YMHIB 304bHI €4€MeHTH,
asor i cipky. IIpore ocHOBHa KiAbBKiCTb a30Ty, BOAM i 30AbHUX
€4eMEHTIB y pOCAMHY HaAXOAUTD i3 IPYHTY Yepe3 KOPEHeBY CUCTeMY.

3aaexxHO Big 06i0A0TiYHMX 0COOAMBOCTEN Ta YMOB BUPOIITY-
BaHHSI POCAMHM (POPMYIOTh KOPEHEeBYy CUCTeMy Pi3HOI IOTY>KHOCTI.
Ha Gigumx rpyHrax Ta B 3acCyIIAMBMX yMOBax y IIOIIyKax BOAU I
€/€eMeHTiB >KVBAEeHHs BOHM CTBOPIOIOTH DiAbIIly KOpeHeBy CHCTEMY.

3acTocysaHH: 400pMB, 3a3BM4ali, JaCTKOBO 3HIKYE CIIiBBigHO-
IIIeHHs TIiA3eMHOI i Hag3eMHOI Macu pOCAMH, ale 30iAbIIye Macy
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KOpeHeBol cucteMu Ta raubuny ii nponmkxenns. Otrxe, go0pusa
MO3UTUBHO AiIOTh Ha PO3BUTOK KOPEHEeBOI CUCTeM.

Y kopeHsax 0araTboX pPOCAMH BidKAasalOTbCsl IIPO 3arac
OpraHiuHi cIIoAyKm, yTBOpeHi B IIponeci ¢porocuHTesy. 3a IoTpedu
BOHM IIOBEPTAIOTLCA B HaA3€MHI OpPraHM i BUMKOPUCTOBYIOTBCS AAS
pocty pocaun. Tak, y KopeHsX ABOpiuHUX — OypsKy, MOpPKBH,
HeTPYIIK) Yy IIepIuMil pik Beretauili HaKONMYYIOThCS —3aracHi
pedyoBMHN, AKi BUTPAYalOThCAd Ha APYIMI pik Aasd (OpMyBaHH:
KBITOK 1 HaCiHHSI.

Aas KOpeHiB XapakTepHa BuAiAbHa QYHKLisA. Y TIPyHT
BUALASIOTBCS K MiHepaAbHi, Tak i opraniuni pedyosuHu. Ile Takox
OAMH i3 cr1oco6iB aKTMBHOTO BILAMBY KOPEHIB Ha I'PYHT, OCKiAbKM IIig
Jac 110ro MiAKMCAeHHs BiA0yBa€Thcsl pO3UMHEeHHs MiHepaaiB IPYHTY,
1 KOpeHi OTpUMYIOTb 404aTKOBY KiAbKiCTh €1€MeHTIB >KVBAeHH:.

A0 MoBepXHi KOPeHiB POCAMH €A€MeHTU KMBACHHS HaAXOAATh
3a A0IIOMOIOIO TPHOX MEXaHi3MiB:

1) xopenesuit mepexsar;

2) MacoBUI HOTIK;

3) audysist.

Kopenesuii nepexsam — y npomueci pocTy KOpeHi 40TUKAIOThCS
AO e/AeMeHTiB >KMBAEHHs 1 IIOTAMHAIOTh IX. 3HA4YeHHs LbOTO
MeXaHi3My He3HadyHe, Ockiapkm y mapi 1pyHry 0-30 cm kopewi
3aiiMaloTh Auiie 6a13bKo 1 % 1ioro o6’emy.

Macosuii nomix — KOpeHi IIOTAMHAIOTh 3 I'PYHTY BOAy, a 3
Hel0 — pOo3ulHeHi elemeHTU >XusaeHHs. [Ipore mpouecnu sabesrte-
YeHHs1 pOCAMH BOJOIO i MiHepaAbHUMU eAdeMeHTaMI He3aAexHi. Tyt
HeMage MPAMOTo 3B 13Ky. Pocauuy 1oranHarmTh ioHM BUOipKOBO.

Audysia — CTBOPIOETbCA y TOXMBHOMY PO3UMHI 3aBAAKU
3aCBOEHHIO €Ae€MEHTIB JKMB/AEHH: KOPEeHeBOIo cucreMolo pocauH. Le
CIIOHTaHHUII TPUPOAHMII IIpollec, Mi4 dYac SKOrO 4YacCTOUKU
PeJYOBMHM ITepeMilyIOThCsl 3 MicCIid 3 6iABIIOI0 KOHIIEHTPAIli€lo A0
MiCIlI 3 MEHIIOIO KoHIeHTpaui€o. Ot1Xe, BHacAigok audysii
3pOCTa€ TOMOTEHHICTh (O4HOPiAHICTD) PO3UMHY.
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Tak, ¢pocdop i xaaiit mepeBa’kHO 3aCBOIOIOTLCS POCAMHAMMU
3aBAIKM AuQysil, Toai SAK asoT, KaabLill i MarHiil — 3 IIOTOKOM
IpyHTOBOrO po3uuHy. HiTpaTtu pyxaioTbcsi B IPYHTI IIBUAIIE, HiX
¢ocdary, i noramHaroThCs iHTEHCUBHIIIe: sAKIO ¢docdaTu MOrAu-
HaIOThCs B pagiyci 1 MM Big KopeHsI, TO HiTpaTu B padiyci 10 mm.

Pocaumnn, 3a3Bmyail, 3acBOIOIOTh €4E€MEHTM >KMBAEHHS 3
IPYHTOBOTO pO3YMHY HU3bKOI KoHIeHTparii — 0,01-0,05 %. Pisui
BUAM POCAMH IIO-Pi3HOMY pearyioTh Ha Ty UM iHIITy KOHIIEHTpaIlilo
I'PYHTOBOTO po3umuHy. HaltuyTAnBimii 40 KOHIIEHTpOBaHMX PO3YNHIB
ABOH, AIOIIMH, OTipOK, MOpKBa Ta Oi4BIIICTh POCAMH y MOAOAOMY
BiIli.

JIk yXe 3asHauaaocs, AAs1 POCAMH XapaKTepHa BUOipKoBa
34AaTHICTb 3aCBOIOBATM €AeMEeHTH >KMBAEHHs — AMIIe Ti, SKi HeoOXia-
Hi, 1110 TTOACHIOIOTH Pi3i010TiYHNMY 3aKOHAMMU XXMUBVIX OPIraHi3MiB.

BigoMo, mjo ioHM MOXyTh HaAXOAUTU IIPOTH Tpaji€HTa
KOHLIeHTparlii, i Darato eseMeHTiB, Mallke BiACYTHIX y ITOKMBHOMY
pO3uMHi, MOXYTh HaKOINM4YyBaTHCh Yy pocauHax. Hampukaag,
pOCAMHI KYKYyPyA3M MOXKYTb HaKOINM4YyBaTM B HaCiHHI 3040TO,
oripka — cpi040, KaIycTu — 1104 i MoaibaeH.

Icnye TicHumit 3B"30K MiX ITOBITPSIHUM i KOPEHEBUM >KMBAEH-
HAM pOCAUH. IHOAI BMCOKI HOpMU 400pUB MOXKYTh He IiABUITyBaTU
BpO>Kali, a, HaBaKu, 3HM>KyBaTu Jioro. [Ipuunnoio nporo €:

1) migBuIleHHsI  KOHLEHTpallil IPYHTOBOIO pPO3YMHY A0
TOKCUYHOI;

2) HOPYIIEHHST ONTUMAaAbBHOTO CITiBBiAHOIIEHHSI MiX eaeMeH-
TaMU XMBAEHH: B IPYHTOBOMY PO3YlHi;

3) HecTaua BOAOTU B IPYHTI Ta ByTA€KICAOTO Ta3y B ITOBIiTpi;

4) 3HU>KEeHHSI OCBITA€HHSI BHACAiAOK CaMO3aTeMHEHHS (CUAb-
HUIT PiCT POCAMH), IO 3HIWXKYE IHTEHCMBHICTH mpouecy ¢oTo-
CUHTe3Y;

5) 3a0yp’siHEHiCTD OCIBiB.

HariBackamBimmyM  ¢pakropoM  edeKTMBHOCTI  A00puUB €
BOA03a0e31edeHHsI.
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DopMI CIIOAYK, B SIKMX POCAVMHMN IIOIAMHAIOTh eAeMeHTH
KUBAEHHs. Y I'PYyHTI BHacAigoK Oe3repepBHUX CKAaAHUX Dioaoriu-
Hux, ¢isnunnx, ximivamx i ¢isuko-xiMiuHMX IpolleciB CKaaAHI
MiHepaAbHi Ta OpraHiyHi CIIOAYKM PO3KAajaloTbcsa Ha mpocrti. i
MPOAYKTH PO3KAaAaHHs BUKOPUCTOBYIOTBCS AAsI KUBAGHHs POCANH,
a TaKOX BTPavalOTLCA B ra3oONOAiOHOMY CTaHi, BMMMBAIOTBHCA IIO
npocl)i/uo IPyHTy abo BHacCAiJOK epo3il 4u 3HOBY HEeOOMIHHO
3aKpiNA0I0ThCs I'PYHTOM. OCHOBHY KiABKiCTh €/1eMeHTiB >KMBAEHH:
pOCAUH 3acBOIOIOTH B iOHHIiN ¢opMmi (y BUTASAAL aHIOHIB i KaTioOHIB)
yepes KopeHeBy cucteMy. KpiMm TOro, 3 IpyHTy KOpeHi pocanH 34aTHi
noranHatn CO:2 (40 5 % 3araapHOI iX IOTpeOmM) Ta B HE3HAYHUX
KiABKOCTSIX aMiHOKMCAOTHM, LyKpM, BiTamiHmu, ¢pepMeHTHM Ta iHIIi
PO3YMHHI OpraHiyHi CIIOAYKH.

IMe 8 XVIIcr. 6yao 3'scoBaHO, IO OpraHidHi PeUOBUHMU
I'PYHTY He 3aCBOIOIOTLCSI KOPEHAMM POCAMH. 3araaoM Iie IT0A0KEeHH:
30epira€ cBOIO AOIiABHICTL 1 TIOHUHI, aje AOBeAEHO, IO AesKi
OpraHiuyHi peyoBMHM, XO4 1 B HeBeAUMKIM KiAbKOCTi, aae Bce-TaKM
3aCBOIOIOTLCA 3 IPYHTY.

Biakpurrs 11i€i 34aTHOCTI pocAMH Aaa0 3MOIY KepyBaTu IX
MiHEepaAbHMM >KMBAEHHAM, BUKOPMCTOBYIOUM TaK 3BaHi XeaaTw,
TOOTO KOMIIA€KCOHM — OPraHiyHi PeYOBUHU, 40 CKAaAy MOAEKyA
SIKMX BXOASTH Ti abo iHII XiMiuHI eAeMeHTH, IO € AAsl POCAUH
OiorenHnmnu. Tak, Hampukaad, eTMAeHAiaMiHTETpaolTOBa KICAOTa
(EAITO) mictuts atomm 3asiza. ¥ Takiii (opmi aTtomm 3adiza He
3B'SA3YIOTbCA IPYHTOM, CTiliKi OpOTM Ail MIKpOOpTraHisMmiB, He
BUMMBAIOTLCS AOIIOBMMU BodaMy, a cama kmcaora (EAITO) aob6pe
IOTAMHAETLCA KOpeHsAMM pocamH. Jo ckaady XeaaTiB MOXKYTb
BXOAUTY He AUIle 3aAi3o, a 11 iHIII MaKpo- Ta MiKpoeaeMeHTH.
Hanpukaag, rymyc IpyHTYy € IpUPOAHMM XeAaTOyTBOPIOBaueM,
TOMY 1Ie € OHI€I0 3 O3HaK BUCOKOI POAIOYOCTI I'yMYCOBMX I'DYHTIB.
3acTocyBaHH:I €4eMeHTiB JKIBAeHHs Y BUTASIAL XeAaTiB, K 400pUB, €
IePCIeKTUBHIM HaIlpsIMOM B arpoximil.

AMIHOKICAOTM B pOCAMHAX 3a3HAIOTh Je3aMiHyBaHH:, i
BUBiAbHEHNII aMiaK BMKOPMCTOBYETBbCA B CHMHTETMYHMX IIpoliecax.
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IIpy mpoMy a30T IlepeBa’kHO IIOTAMHAETLCA y BUTASAL aHIOHIB
HiTpaty NOs- i KarioniB amonito NHs* Lli ioHM mOCTiliHO yTBOPIO-
IOTbCA B I'PYHTI 3 OpTaHiYHMX PeYOBMH YHaCAiAOK IPOIleciB aMOHi-
¢pixarii Ta HiTpudikanii, siki 341 ICHIOIOTHCS MiKpOOpraHi3MaMI.
Aszor i cipka BXOAATH A0 CKaAagy Oiakis i OaraTpox iHITIMX
crioayk. Cipka 3aCBOIOETHCS POCAMHAMM y BUTAsAlL aHiOHIB cipuaHOI
kucaotu SO, a pocdop —y Burasaai anionis GpocpopHOI KMCAOTH:

H:POs, HPO42 a60 PO+~

bop i MoaibaeH HagXOAUTH Y POCAMHU Yy BUTASAI aHIOHIB —
6oparis i M021i0aaTiB.

Kaap1iit, kaaiii, Martin, 3a4i3o, IMHK HaAXOAATh y POCAVIHA Y
BUTAAA]L BiATIOBiAHMX KaTiOHIiB, a MapraHelp — y ¢popmi KaTioHiB Ta
aHiOHiB.

OOmiHHUM (POHAOM ITig yac KMBAEHHSI POCAMH € KaTiOHU
BoAHIO H* Ta anioHiB ByriasHOI kucaotn HCOs, 1110 yTBOPIOIOTHCS B
nponeci guxaHH:A KAiTuH. KopeHi IOCTiIHO AMXaioTh i BUAIASIOTH
CO:z Axnii, pO3UYMHSIOUNCh ¥ KAITUHHOMY COKY, YTBOPIOE€ BYTiAbHY
KIICAOTY, 1o guconiioe Ha ionn H* i HCOs-.

MinepaapHi pedoBMHM MOXYTh TaKOX aAcopOyBaTUCS
auctam. KpiM TOro, BOHM MOXYTh IPOHMKATU Kpi3bh Hpoauxm i
KyTUKyAy AMUCTKiB. OTKe, AMCTKM POCAMH TaKOX II€BHOIO MipoIo
GepyThb y4acTb y IOTAMHAHHI MiHepaAbHUX pedoByH. Lle asuie 6yao
BctaHoBaeHe Infe JK.b.Byccenro.

A45 T03aKOPEHEeBOTO IiAXKUBAEHHS POCAVNH BUKOPUCTOBYIOThH
cA1abki BOAHI PO3UMHU MaKpo- Ta MikpoeleMeHTiB. Harruacrime 3
LIi€I0 METOK) 3aCTOCOBYIOTh MiKpO€AEeMEeHTM, OCKiABKM IX HOpMU
BHECEeHHsI Madai i IX IIpocTillle pO3IOAiAMTHM Ha IIAOMIi IOCiBiB. 3a
TaKoro crocoby BMKOpUCTaHHA eQeKT 3acBOEHHA pOCAMHAMU
MiKpOe/AeMeHTiB BUILINIA, HiXX y pa3i BHeCeHH: y IPYHT.

OcMOTHYHNMIT ~ IOTeHIial  pPO3YMHIB A4S  HIPOBeAEHH:
IT03aKOPEHEBOTO IiAXKMBAEHHS Ma€ OyTM HIDKIMM 3a OCMOTUYHMIT
IIOTEeHI]iaA KAITMHHOTIO COKY AMCTKIB, 100 YHUKHYTH iX o1ikiB. Tomy
Ha IIpaKTUIIi 3aCTOCOBYIOTh PO3YMHI A0OPUB, KOHIIEHTpALIis AKIX He
nepesuiye 1,5-2,0 %.
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HartepextupHimmM criocoOOM € BUKOPUCTaHHS e/1eMeHTIB
KUBACHHS Yy BUIASAL TOHKOL IIAiBKM, HAaHECeHOI Ha AMCTKI.
INosutuBHa aif1 A0OpuUB 3pocTa€ 3a IX CyMiCHOTO BUKOPUCTaHH: 3
IIOBepPXHeBO aKTUBHIMI pedOBMHaMH (JeTepreHTaMu), sIKi I10Aerny-
I0Th  AUQY3iI0 Kpish KyTMKYAy Ta HaAXOAXKeHHs eJeMeHTiB
SKVB/AEHHSI B KAITUHN.

ITosakopeHeBe BHeCeHHs €1e€MEHTIB >KMBAEHHS CKOpOUy€ 4dac
MiX X 3aCTOCYBaHHAM i BUKOPUCTaHHAM, IO Ma€ BeAlMKe 3HauyeHH:
A4S MIBUAKOTO POCTY POCAMH.

®dizioaoriuHa peaknis coaeii. PocamHy 3acBOIOIOTH PisHi
KaTiOHM Ta aHIOHU 3 IPYHTY B IIeBHil KiABKOCTI, IITO 3yMOBAIOETLCS 1X
HEOAHaKOBMM 3HayeHHSIM AAsl CMHTe3y OpraHiuHmx crioayk. Orxe,
BIOIpKOBY BOMPHY 34aTHICTh POCAMH MOTPiOHO BpaXOByBaTU ITij dac
3acTocyBaHHsA A00pus. Hampukaaa, sKIO B I'PYHTOBOMY PO3YMHI
Mmictutbest (NH4)2504, 1m0 € axepeaoM a3ory i cipku 44s1 pocAnH, TO
3aCBOEHHS aHIOHIB i KaTiOHiB MOXXe OyTM HeogHaKOBUM. PocanHam y
Giapmmriit KiapKocTi TOTpiOHMIT a3oT, ToMy Kartiomm NHs* 3sacsoro-
IOTBCSI KOPEHEBOIO CICTeMOIO (B OOMiH Ha JOHM BOAHIO) iHTEHCUB-
Himre, Hixk aHioHn SO4*. I1ig yac B3a€MoAii KOpeHiB pocANH i3 1i€io
CiaA10 B IPYHTOBOMY PO3YMHI HAaKOIMYYIOTLCA BiAbHI KaTioHu H,
sKi, B3a€MOZioun 3 aHioHOM SO4?-, yTBOPIOIOTH Cip4yaHy KMCAOTY,
sIKa TPU3BOAUTbL A0 MiAKMCAEHHs PO3UMHY IPYHTY. AHaAOTiYHO
pOCAMHY 3acBOIOIOTH KaTioHU i3 pozunHis coaert NH4Cl, (NH4)2COs,
K250, KCI Ta in. Tomy a06pmsa, sAKi MicTATs Li coai, B mporieci
SKMB/AEHHS POCAVH MOXKYTb HiAKICAIOBaTY IPYHTOBMII PO3YNH.

JAxmo axepeaom asory € NaNOs, pocamHmu akTuBHiIIe
3acBoroioTh anionu NOs-, HixX kationn Na*. ¥ rpyHTOBOMY pO34lHi
3HAXOAUTHCS ByTiAbHa KMCAOTa i Bo4a, sIKi AMCOLIIOIOTH Ha ionmn HY,
OH-, HCOs-. KaTionn Nat*, 1110 B 3Ha4Hil KiAbKOCTI 3aAUIIAIOTLCS B
posunni, pasoMm 3 amionamu OH- Ta HCOs, yTBOPIOIOTH Ay>KHi
cinoayku — NaOH i NaHCOg, sxki 11igayroByIoTh IPYHTOBMIT PO3UMH.

Ort:xe, BUOipKOBa IOTAMHaAbHa 34aTHICTh POCAMH 3YMOBAIOE
¢isioaoriuHy peaxiifo coaeil Ta MiHepaabHUX A00puB. Piziosoriuna
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peaxiiis coaeil BUABASIETHCA ITig, yac B3a€MOAIl MiHepaAbHMX 400pUB
3 pocAMHaMM B IIpolieci >KMBAEHH:.

Di3i0A02i4H0 KUCAUMU Ha3UBAIOTh A00pPUBA, 3 AKUX POCAUHU
OiabITe 3acBOIOIOTH KaTiOHN, a aHIOHM, IO 3aAUIIAIOTECA B PO3UNHI,
MiAKMCAIOIOTh IPYHTOBe cepedosuine. Tumosmmu ¢isioaoriaHo
kucanmu agoopusamy € NHsCl ta (NH4)2SOs. Pisioaoriuna Kmucaor-
HicTy Kaairaux 400pms KCl, K:SOs Ta iHmmx Hok4da, HIX
aMOHiItHuX. Y rpyHTi (pisiosoriuHa KMCAOTHICTh HaiOiAbIlle BYABAS-
€TbCs B 30HI A1s1ABHOCTI MOAOAVX KOPIiHIIiB.

Di3i0A02i4HO AYXKHUMY HA3UBAIOTH 400pUBa, 3 AKUX POCAUHI
3aCBOIOIOTL IIepeBakHO aHiOHM, a KaTiOHM, IO 3aAUINAIOThCA B
pO34lHi, MiAAyTOBYIOTh I'PYHTOBe cepejosuine. /o HUX HaaleXXaTb
NaNOs, Ca(NOs)2 Ta in.

Di3i0A0ZiUHO HeMmparbHUMY Ha3UBAIOTh J00pMBa, 3 SKMX
pOCAMHI B OAHAKOBill KiABKOCTi 3aCBOIOIOTh KaTiOHM Ta aHIOHM i SKi
3HaYHO He 3MiHIOIOTh peakllil0 I'PYHTOBOTO PO34YMHY, HallpuKAaj,
KNOs.

BioAoziuno kucAumu € aMOHINHI Ta amigHi 400OpwuBa, IO
9JacTKOBO OKMCHIOIOTLCS B IPYHTI HiTpuQikyiounmy OakTepisamu,
BHACAiAOK YOTO YTBOPIOIOTBCA a30THA i cipyaHa KMCAOTH:

(NH4)2S04 + 402 — 2HNO:s + H2S0O4 + 2H:0.

bioaoriune migKucAeHHsA IPYHTY BigOyBa€TLCs y pasi BHeCeHH:
aMiaKky BOAHOTO, KapOaMidy, Aeljo MeHIIle — CyAbaTy aMOHiIO, Ie
MEHIIIe — XAOPUCTOTO aMOHIIO, OCKiABKM aHiOHU ABOX OCTaHHIX
AOOPUB IIPUTHIYYIOTh XXUTTEAISABHICTD HITpUPiKyI0unx OaKTepii.

PeaxIrito 400puB NOTPiOHO BpaXxoByBaTH Iig Yac yA0OpeHH:
KyAbTyp, 30KpeMa Ha MaaobydepHmx rpyHrax. Tak, ¢isioaoriuno
K1cai 4o0puBa CAig 3aCTOCOBYBaTH Ha IPYHTaX 3 HETPaAbHOIO abo
AY>KHOIO PeaKlii€o, a (pizioA0TiyHO Ay>KHI — Ha KMCAUX IPYHTaXx.

Bygepnicmv rpynmoeozo posuuny BUSABAAETHCA y OTO 34aT-
HOCTi 30epiratu sHaueHH:s pH micas BHeceHH: B IPyHT KmcaAux abo
AYXXHUX CIIOAYK. LI BAaCTUBICTD Ay>Ke BaXkKAMBa, OCKIABKI Aa€ 3MOTY
[IeBHOIO MipOIO BUKOPUCTOBYBATHU A4S A00PUB KUCAL Ta Ay>KHi cOAi.
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1.3. BIIAMB YMOB 30BHIIIHbBOI'O CEPEAOBUIIIA HA
3ACBOCHHS EAEMEHTIB J)KVBAEHHS POCANMTHAMUAU

3acBOEHHS eAeMeHTIB >KMBAEHHs POCAMHAMMU 3aAeXXUTDh Big
BHYTpPIiIIHIX 1 30BHIIIHIX YMOB >XMBAeHHS. /0O BHYTpIIIHIX YMOB
HaJe>XkaTb CIIaAKOBi O3HaKM, 110 3yMOBAIOIOTh aHATOMIiUHY 11 MOpP(O-
A0TiuHy OyAOBY KOXXHOTO BUAY POCAMH, TeMIIM POCTY, HaCTaHH:
asu posBuTKy, CII0CiO PO3MHOXKEHH:, MPOAYKTUBHICTD 1 XiMidHMI
CKJa/ ypO>Kalo, BUMOTH A0 BAaCTUBOCTENl cepe4oBUIIa Ta iH.

Y mpupoai KOXKHOI pOCAMHM 3aKAaAeHO II 34aTHICTh 3acBO-
IOBaTU i3 3OBHIIIHLOTO CepejOBUINA eAeMeHTU >KUBAEHH:, Xapak-
TepHi 4451 BCbOTO POCAMHHOIO CBiTY, a4€ y IIeBHOMY CIIiBBiAHOIIIeHHI
Ta B TUIIOBii 445 KOKHOTO BUAY AMHaMIiIli BIIPOAOBX BereTalliliHOro
nepiogy.

3aCBOEHHS POCAMHAMI €AE€MEHTIB >KMBAEHH: 3aA€XUTh Bi/,
BAAaCTUBOCTEN IPYHTY, JIOTO BOAHO-TIOBITPSHUX 1 TeMIlepaTypHHUX
PEeXIMiB, OCBITA€HHs Ta iHIINMX yYMOB 3OBHIIIIHBOTO CepeJOBMUIIIA.
OcnoBHa yMOBa HOPMAaAbHOIO >KMBAEHHsS POCAMH — HasBHICTDb
€/1eMeHTiB >KIBAeHH:.

YMOBU XMBAEHHSI POCAMH HOTPiOHO BpaxoByBaTH ITig dYac
CKAaJaHHS CUCTEMU YAOOpEHHS KyAbTyp (BM3Ha4eHHsS HOPM, 403,
¢opMm, crpokiB i criocobiB BHeceHHs OpraHiYHMX i MiHepaaAbHUX
A0OpPUB).

Peaxuyis spynmo60zo po3uuny 3Ha4HO BILAMBAE HAa MiHepaabHe
SKMBAEHHSI pocauH. Tak, 4451 KOXXHOIO 3 €4eMeHTiB MiHepaAbHOTO
>KUBAEHHSI POCAMH € BAacHa 30Ha ONTUMAa/AbHMX 3Ha4eHb IIOKa3HMKa
pH rpynTy, 3a sKOI 11ell eaeMeHT AOCTYIHIIINIA 445 pOCAMH (puc. 4).

Harikpartite eaemMeHTHI >KMBJAEHHs 3aCBOIOIOTBhCA 31 CAabOKMcC-
2010 abo OAM3BKOTO A0 HEMUTPaAbHOTO I'pyHTOBOro posunmHy (pH
COALOBOI cycrieHsii 6,2-6,5). TligkucaeHHsT 4M MiAAy>KeHHs IPYHTY
BILAMBA€ Ha AOCTYIHICTb A5 POCAUH A@AKUX €AeMeHTiB KMB/AEeHH:.
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Puc. 4. JoCcTyIIHiCTb e2€MeHTiB XXMBAEHHs POCAVHAM
3a4€KHO BiJ peaxIlii IpyHTY

Konuenmpayis noxueénozo posuuny i cniéeidHouwenns 6
HbLOMY eAeMeHMi6 KUBAeHHA. Y TIPUPOAHMX YMOBaxX KOHIeHTpalis
I'PYHTOBOTO PO3YNMHY He3acOAeHNX I'PYHTIB, 3a3BMJali, CTaHOBUTH Big
0,02 a0 0,20 %. OnTrMaapHOIO BBaXkaloTh KoHIleHTpaIliio 0,03-0,20 %.

IIpupoaHo, 110 KOHIIEHTpallisl IPYHTOBOTO PO3YMHY BUITIA 3a
BUICOKVMIX HOPM MiHepaabHUX A400puB i B cyxy noroay. HaassriaarisHo
Ba>KAMBO, OO OCMOTMYHMII IIOTeHIliad I'PYHTOBOTO PO3YMHY He
IepeBUIyBaB OCMOTHYHOIO IIOTEeHIiady KAiTMH KOpEHiB, iHakie
KAITMHI KOPEHiB pOCAUH Big4aBaTMMyTh BOAy B I'PYHT, BHACAiAOK
YOI'O IIOYHeThCS IX BiAMMPaHHS 1 BUCHXaHHS.

Pict Hag3eMHHUX OpraHiB pOCAMH i PO3BUTOK KOpEHeBOI
cucreMu 3aleXaTh Bia ¢$izioa0riqyHOI BpiBHOBa>KEHOCTI ITOXKMBHOTO
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posunHy. Di3ior0ziuHa 6pi6HOBAKEHICMb IPYHIMO0E020 POUUNHY
IOASra€ B ONTMMaAbLHOMY CITIIBBIAHOIIICHHI B HbOMY iOHiB MiHepaab-
HIX PedoBUH. Bigomo, mo okpemmuit ioH OyAb-sKOI MiHepaAbHOL
PEYOBMHM Y YNCTOMY CTaHi 445 pocauH TokcyuHmit. IIpote skimo B
I'PYHTOBOMY PO3YVHi 3HAaXOAMUTHCSA CyMilll iOHiB Pi3HMX BMAIB, TO
BOHI BpPiBHOBaXXYIOTh TOKCHMYHY Ail0 oAmH ogHoro. Lleit edexT
Ha3UBaIOTh AHMAZOHISMOM i0Hi6. CTBOpeHH: BPiBHOBa’KEHMUX
PO3UMHIB Ay>XXe Ba’kAMBE AAsl PO3POOKM CuUCTEMU yAODpeHH:
KyABTYP y 3aXUILEHOMY I'PYHTi, 30KpeMa IigpOIIOHHIM METOAOM.

CuapHMMM aHTaroHiCTaMM € Iapu iOHIB KaAbIliil i HaTpil,
KaApIiyi i Mardii, Miab i 3aai30, M04i0geH i 3aai30, M0aiOgeH i
MapraHelb Ta iH.

Kpim anTaronismy, BigoMe sBUIIle cuHepzismy ioHi6, sKe
roaAra€ B TOMy, IO OAHI iOHM MHiABMINYIOTH IIOTAMHAHHS Ta
MO3UTUBHY Ail0 iHIUX ioHiB (a30T — MarHiio, MarHiii — ¢ocdopy,
Kaaiil — MapraHIJIO i 3ai3a, MOAibAeH — a30Ty, cipka — a30Ty, Ka4ilo,
Migi, MarHilo i MapraHIo).

JIK1Io eaeMeHTU AOMOBHIOIOTh OAVH OAHOTO, TO Iie SIBUIIE
Ha3UBAIOTh adumueHicmto 1i0Hi6. 3a aAUTUBHOCTI 1OHIB MO>KHa
MOAIMNIINTY YMOBU MiHEpaAbHOTO KMBAEHHSI pOCAUH, Oe3 migBu-
IIJeHHs] HOPM MiHepaAbHUX 400p1B, 3a0e311eunBIIY BPiBHOBa>KEHiCTh
I'PYHTOBOTO PO3YMHY.

HassHicTs azoTy, pocdopy i Kaailo B IOXKMBHOMY CepeOBUII
3HaYHOIO MipOIO BU3HAYAE iIHTEHCUBHICTH POCTY POCAMH Ta BOMpPaHHs
HUMH IHIIMX eAeMeHTiB >KuBAeHH:. [loaimnimeHHsA a30THOIO >KMB-
AeHH:s 30iabIIy€ HaAXOAKEHHs B pocamHu ¢ocdopy, Kaailo,
Ka/bllilo, MarHilo, Migi, 3aziza, Mapranio, umMHKY. Hagmipne
docdopHe >KMBAEHHS 3HUKYE HAAXOAXKEHHS B POCAMHU Miai, 3a4i3a,
Mapranuo. I1ig Ai€ro kaailo 3MeHITy€eThCsI HagX0/AKEeHHs B POCAVHU
KaAbITil0, MarHiIo Ta AesSKUX IHIIINX €1€MeHTiB.

3a 30iablIeHHsI 3a0e3I1e4eHOCTi POCAMH OCHOBHUMM eJeMeH-
tamn >xusaeHHsa (NPK) migsurmyerscs morpeba pocanH y Mikpo-
eaeMeHTax. ¥ CBOIO 4epry, MiKpoeAeMeHTU MalOTh BaXXKAUBY pOAb y
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MigBUINeHHI eeKTMBHOCTI MaKpoeAeMeHTiB Ta iX HaAXOAKEHHS B
POCAVHI.

Pict pocauH 3aaeXuUTh HacaMIlepe/ Bid eleMeHTa, SIKOTO He
BUICTa4a€ abo BiH y HajAMIIKY, 3a YMOBM, IIIO pellTa eleMeHTiB
SKVBAEHHSI Ta iHII (paKTOpU KUTTEAISLABHOCTI He AIMITYIOTD PicT.

3a pisHMX piBHIB 3a0e3IIe4eHOCTi eleMeHTaMl MiHepaabHOIO
SKMB/AEHH: B3a€MOAISI Mi>K HUMMU BigOyBa€ThCsI HEOAHAKOBO i MOXXYTh
criocTepiraTmcs IIBUAKI IlepexoAy IpolleCcy aHTaroHi3My B
CUHepri3M, i HaBIakyu. 3HIDKEHHS TeMIlepaTypy Ta OCBiTAeHH:
MIOCUAIOE  AiI0 HaAMIipHMX HOPM €J€MEHTiB  MiHepaAbHOTO
>KUBAEHH:I, a ITiABUIIEHHs BOAOTOCTi AEI0 3HMXKYE HeraTUBHY Ail0
MiHepaabHMX eaeMmeHTiB. Hanpukaag, criocrepirasocst miaBuUIneHHs
BMICTy HITpaTiB y OBOYax MHij 4Yac BMpPOIIyBaHHA IX y TeILAMUILIX
Y3UMKY B YMOBaX HEA0CTaTHbOIO OCBiTA€HHS.

AAas CTBOpeHHsSI BpPOXKal0 BeANKe 3HAYeHHS Ma€ 3J4aTHiCTb
pocanH OaraTopasoBO BUKOPVCTOBYBaTHU €1eMeHTH >XMBAeHHs. Lleit
Ipoliec HasMBalOTh peymurizayieto. Ilpore Taxi eaemeHTH, K
Kaabllill, 3a4i30, MapraHeIlp, 0op, Migb i IIMHK He PeyTUAIZyIOTHC;
CipKa 4acTKOBO IepPexo4uTh A0 CKAaAy OPTaHiYHUX CIIOAYK, TOAi K
a3ot, pocdop, Kaaiit, Marsi — 6araropasoso.

Aedinur eseMeHTis, sAKi BUKOPHCTOBYIOThCSA Oararopasoso,
HacaMIlepe/ BUABASETHCA Ha cTapux Aucrkax. Kpim toro, Ha crapux
OpraHax pOCAMH 4iTKillle BMABASAIOTbCA O3HaKM  HagAUIIKY
€4€MEHTIB, HelIpUAATHUX A0 PeyTUAi3allil, Ta TUX, IIJO 3HAXOAATLCS Y
HaJAUIIKY B IIO>KMBHOMY PO3YMHi.

Boaozicmo spynmy. OntuMaabHa BoAoricTs 1pyHTY (60-80 %
MOBHOI I10AbOBOI BOAOTOEMHOCTI) — He0OXigHa yMOBa 445 HOpMaAb-
HOTO >KMBAeHH: pocauH. Boja e cepegosuinieM aas1 Andysii eaemen-
TiB XMBAEHHA 3 I'PYHTOBOIO PO3YNMHY i IPYHTOBOTO BOMPHOIO KOM-
IAeKcy 40 KopeHiB. Ha yTBOpeHHs OpraHiyHUX peYOBMH POCAMHU
BUTpavdaloTh 04am3pko 0,2 % IoramHeHOi BOAM, peIllTa — BUIIAPO-
ByeTbcsl. OT:Ke, MiHepaaAbHe >KMBAEHHSI POCAMH — He3aAe>KHUI
¢isiosoriunmit mporiec, Maao IOB'SI3aHMII i3 BOAHUM PEXKUMOM
pocann. Jobpusa nHa 20-30% 3HICKYIOTH BUTpaTH BOAM Ha
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YTBOPEHH: CyXOl pedoBUHH. Y CBOIO Yepry, 3a AOCTaTHLOIO 3adesITe-
YeHHs BOAOTOIO ITiABUIIYEThCA Bidjaya Big BHECEHMX AOOpHUB, IO
AOBeAEHO MPaKTUKOIO 3aCTOCYBaHHs JOOPUB B YMOBaX 3POLIEHHS.

Hosimpanuii pexum. lloranHaHHA eAeMeHTIB >KMBAEHHs
pocanHaMM MOXKe BigOyBaTHCs AMIlle B YMOBaX CHPUATAMUBOTO
MOBITPSIHOIO peXXumMy IPyHTY. Jas OiapmiocTi ciabchbKorocrogap-
CBKIX KyABTYP AOCTaTHIM € BMICT y IpyHTi 2-3 % KUICHIO. 3a Hecraui
KJCHIO B HbOMY OiAbIlle yTBOPIOETHCS BigHOBAeHNMX popM 3adisa Ta
IHIMMX CIOAYK, MIKIAAMBMUX AASl POCAMH, 1 30iABHIYETBCS BMICT
BYTA€KICAOIO Ta3y, IO 3HIKYE 3aCBOCHHS KOPEHSIMU iOHIB aMOHIIO,
HiTpaTiB i ¢ocdaris, mpurHiuye AisapHiCT MiKpoOpraHiamis. Jas
3a0e3IleyeHHs] KOPEHIB POCAMH KHMCHEM CTBOPIOIOTh CHPUATAUBY
CTPYKTYypy ITPyHTY.

Temnepamypa rpynmy. 3a TemuepaTypu 5—7°C 3HIMKYETHC
HaAXOA>KEeHHsI B pOCAMHM a30Ty, pocdopy, KaabIIiio, CipKM, MEHIIIOO
MipoOIO — KaAito. AMOHIIHMII a30T MOXXe HaAXOAUTU B POCAMHU 3a
HM>KYOI TeMIlepaTypy, HiX HiTpaTHMI. HeratusHmii Briaus HU3LKOI
TeMIlepaTypu Ha a3oTHe i QocopHe >KUBAEHHs y Ilepiol IOsBU
CXO/iB TOSCHIOIOTh CAaOKMM BUKOPMCTAHHAM MOAOAVIMM POCAU-
Hamu as3oty I ¢ocdopy i3 3amnacis HaciHHA i rpyHTy. OnTNMaabHa
TeMmIlepaTypa A4s a3oTHOTO i ¢pocopHoro xmpaerns — 23-25°C. 3
migsuineHHAM TemnepaTypu Big 20 g0 35°C 30iabIIy€ThCA yTBO-
peHHs Oiaka B 3epHi mmenuni osumoi. [Ipore HagMipHO BMCOKa
TeMIlepaTypa HeraTMBHO BIIAMBA€ Ha HaAXOAXKEHHS eJeMeHTIB
SKMBAEHH: B POCAVHY, IIJO 3yMOBJEHO 3HVKEHHSIM aKTMBHOCTI ¢ep-
MEHTaTUBHUX CUCTEM.

Ocsimaenns. XubaeHHs1 i IPOAYKTUBHICTbH CiABCBKOTOCIIO-
AApPCBKMX KyABTYP iCTOTHO 3a4€XKUTb Bij, iIHTEHCHMBHOCTI OCBiTA€HHS.
3aTiHeHHs POCAMH Y TMOCiBaX YHAaCAiAOK 3arylIeHHS 3HIDKYE
iHTeHCUBHICTh POTOCHHTESY i AMIXaHHSI, a BiAIIOBIAHO, 1 BpOKalHiCTb.

3a caa0KOro OCBiTA€HHs B pOCAMHAX MOKe HaKOIMYyBaTICh
Ha/JMipHa KiapKicTh HiTpaTiB. Ile IIOJCHIOIOTH THMM, IIJO aKTUBHICTDb
depMeHTy HITpaTpeAyKTa3y, 3a y4JacTIO sKOIO B POCAMHAX
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BiAOyBa€TbCA BiAHOBAEHHS HITpaTiB 40 amiaky, 3aAeXHUTb Bij
IHTEHCUBHOCTI OCBITA€HH.

Kopenesi eudirenns. Ilia vac AuxaHHSA KOpeHi pocAMH
BUAIASIOTh ByTA€KUCANIA Ta3, KU, B3a€MOAIIOUN 3 BOAOIO, YTBOPIOE
BYIiABHY KMCAOTy. BoHa crnpusAe€ po3umHeHHIO CIOAYK, eAeMeHTHU
SIKUX CTalOTh AOCTYNHIiIIMMU A4st pocanH. Kpim Toro, xopeni poc-
AVH BUAIASIIOTh HEeBeANKi KiABKOCTi s0Ay4HOI, AMMOHHOI, IJaBAeBOL
Ta iHImMx opraHiyHux xkmcaor. Tomy B pusocdepi KOpeHiB K1CAOT-
HICTh A€IO MiABMINYEThCA. Y Pi3HUX POCAMH CKAaJ KOPEHEBMX
BUAiA€Hb TaKOX Pi3HUIA, 11O # 3yMOBAIOE 1X HEOAHAKOBY 34aTHIiCTh
3acBOIOBATU €AeMEeHTU >KMBAEHH:] 3 BaXXKOPO3YMHHMX CIIOAYK.
Hanpukaag, A100mnH, Trpedka, ripanipst MOXYTh 3acBoioBaTi ¢pocdop
Hesniocepe Hb0 3 PpocdOpNUTy HaBiTh 3a HEMTPaAbHOI i cAabKOAYX-
HOI peakil I'PYHTY, TOA4i JK S4MiHb, KyKypyA3a i IIPOCO BUKOPUCTO-
BYIOTb JIOTO AMIIIe Ha KMCAUX, He HAaCMYEeHNX OCHOBaMM I'PyHTaXx.

llonuH HacTiapku posunHsae $pocopuTHe OOPOIIHO CBOIMMU
KICAVMM KOPEHeBUMM BUAIAeHHAMM, IO He Auile 3alesnedye
dochopom cebe, a 1 3aanmrae AOCTAaTHIO JOrO KIiABKICTh AAs
SKMB/AEHH: iHIINX POCAMH.

34aTHICTb A€SKMX POCAMH 3acsoioBati ¢pocdop 3 pocoputy
MOSCHIOIOTh TaKOX OiABIINM BUKOPUCTAHHAM HNUMHU 3 IPYHTY
Kaabplilo, HDK ¢Qocdopy. IpyHTOBUMIT pO3UMH HpU  LIBOMY
30i4HIOETHCST Ha KaAbllili, KMCAOTHICTh JIOTO 3POCTaE€, IO 11 CIpUsIE
AOCTYIHOCTI 4451 pocaun ¢pocdar-ioHis. A0 TaKMX pOCAMH HaAeXKaTh
AIOIIVH, TOPOX, eCIlaplieT, YiHa, KOHIOIINHA, IipYuIIs.

KpiM oprasigyHuX KMCAOT, KOPeHi POCAUH BUAIASIOTH IIYKpH,
aMiHOKUCAOTY, BiTaminM Ta pisHi ¢pepMeHTH. 3a gomomoroio ¢ep-
MEHTIiB POCAMHI PO3KAajalOThb OpraHiuHi pedyoBMHM AO AOCTYIIHMX
AAsL HAX CIIOAYK.

Poap IpyHTOBMX MiKpOOpTraHi3MiB y KMBJAEHHi pPOCAVH.
3aBAAKM AifAAbHOCTI Mikpodaopu BiaOyBa€Tbcsa MiHepaAdisariis
OpraHiuYHMX 3aAUIIKiB Ta OeslepepBHe HaAXOJAXKeHH: B aTMocdepy
BYI/€KIICAOTIO a3y, 3a 40IIOMOTOIO SKOTO 3AiMiCHIOEThC POTOCUHTES
3€1€H/MU POCAVHAMIA.
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Y GearniocepeaHniit 0AM3LKOCTI 40 KOpeHiB Ha BigcTani 1-2 MM y
IPYHTi 3HaXOAUTBCA 30HA, AKY Ha3MBAIOTh pusocPepoto. Y 1iil 30HI
BiA4yBa€TbCsl AOCUTH ICTOTHMI BIIAMB KOPEHEBMX BUAiZA€Hb Ha
MIKpOOPTaHi3MM IPYHTY, sKi, y CBOIO YepTy, BILAMBAIOTh Ha KOA00OIr
€4eMEHTIB >KMBAEHHS B IPYHTi, OTXe, Ha KOpPeHeBe >KMB/AEHH:
pocann. Y pusocdepi, OaraTili Ha OpraHiuHi BUAiA€HHS KOpPEHIB,
4qnrceAbHiCTh MikpoopraHizmiB y 10 i Giasime pasiB BuIma, HiXX y
HaBKOAMIIHbOMY I'PYHTI.

Pocauny He auine cIpusiOTh PO3BUTKY MiKpOOpPraHi3miB y
pusocdepi, a 11 ceAeKLIOHYIOTh Jeski ix rpynu. Tomy Mikpodaopa
pI/I30C(1>epI/I PI3HUTBCA Big pemTu IPYHTYy 3a CKAadOM MiKpo-
Oprasi3mis.

Mix KopeHsSMM pPOCAMH 1 I'PYHTOBMMM MiKpOoOpraHizmMamu
B3a€MOBigHOCMHM pisHi. AJesdki 3 HMX CHPUATAUBO AiIOTb Ha
pOCAMHY, iHIN — IPUTHIYYIOTH iX PiCT i MOXYTb 3HUBUTH BPOXKAIi.
PosButok BeaAmKol KiABKOCTI MIKpoOpraHismis y pusocdepi
MNPU3BOAUTDL 40 BOMpPaHHs 3HAYHOI KiAbKOCTi eAeMeHTiB >KMBAEHH! i
pOCAMHM THMYacoOBO Big4yBalOTh iX Hecrauy. Ilicas Bigmmpanns
KAITMH MiKpOOpPraHi3MiB Lii €4eMeHTH 3HOBY IOBEepPTalOThCSA B IPYHT.
3a AOIOMOIOK0 arpOTeXHIYHUX i MeAiOpaTUBHMX 3aXOAiB MOXKHA
3MIHIOBaTU CKAaJ, MiKpOOpraHi3MmiB y pmsoccl)epi Ta aKTUBYBaTU Ti
MiKpOOiOAOTiuHI MpoIiecy, sKi ITO3UTUBHO BIIAMBAIOTh Ha YMOBU
I'PYHTOBOTO >KVMB/AEHH:I pOCANH.

1.4. BACBOCHHS EAEMEHTIB KNB/EHHSI
POCAVHAMM ¥ PI3HI ITEPIOAV BEI'ETAILIIL

YOopogoBX Beretalii pocaMH (B OHTOIeHe3i) eAeMeHTU
SKMB/AEHHS TIOTAMHAIOThCS HepiBHOMipHO. PamionHaapHa cucrema
yAOOpeHHsI Ma€ BpaXOBYBaTU >KMTTEBI IUKAM HOTped pOCAMH B
eJeMeHTax >KMBJAEHHsA i cBO€JacHO 3abesneuyBaTy iX y HeOOXigHil
KiABKOCTI i1 CITiBBiAHOIIIEHHI y Hai6iAbII 3acBOIOBaHUX pOpMax.
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Hepocratas 3abesriedeHicTh TMM 4K IHIOUM €4€MEHTOM B
OKpeMi Ilepiogu >KUTTA 3yMOBAIOE 3HIUDKEHHS BpOXKalo Ta
IIOTipIIIeHH: JI0TO SIKOCTI.

3a vac Berertamii B POCAMH BUAIASIOTh ABa IlepioAm, sKi
Pi3HATHCS XapaKTepoM BOMpPaHH: eAeMeHTIB KMBAeHH:: KPUTUIHN,
KOAM B POCAMHM HaJXOAUTh HeBeAMKa KiAbKiCThb e/JeMeHTiB
KMB/AEHHSI, a IX HecTada IOTipIIy€ PicT i pO3BUTOK POCAMH, Ta
Iepios, MaKCMMaAbHOIO 3acBOEHH:, KOAM POCAMHM BOMPaIOTh
HalOiABIILY iX KiABKiCTb.

Aas 6araThOX POCAMH KPUTUYHMM € IIepiog IIOSIBU CXOAiB,
HacaMmIlepe/ BigHocHO ¢pocdopy. Y meli nepios y pocAuH iHTEHCUBHO
BiAOyBalOThCS IIpOLIeCH CHHTe3y, ale KOpeHeBa CICTeMa PO3BIHEHa
me caabko. I HaBiTh sKImO B HacTynHi ¢asu po3BuTKy ¢dpocdopre
JKMBJAEHHs Oyje AOCTaTHIM, Ile He BUIIPaBUTh CUTYallil0 — BpoOXKaii
byae mmwxumM. Tomy cucrema yaoOpenHs wMae nepegbadatu
IIOCH/AEHe >KMBAEHHS pocAMH (PocPOopoM MOPIiBHAHO 3 a30TOM i
KasieM Ha 1ouarky Bereramii. AJas nporo ¢ocdopHi g00puBa
HeBeAMKMMM J03aMI BHOCATL y PAAKM IIig dac ciBOm. Ilig aesxi
KyABTYpH MiJ dac ciBOM BHOCATH BCi OCHOBHI €41eMeHTU >KMBAEHH::
azot, pocdop i Kaaili, HaIpUKAaJ, I1ij 3ePHOBI, OYPsIK, KAPTOILAIO.

Y 3epHOBUX 31aKiB 3aKAasaHH:A i AudepeHIiallisa perpoayk-
TUBHIX OpTaHiB pO3IIOYMHAETHCA BKe B Iepiod 3—4 aucrkis. Hecraua
a3oTy B Lieli Ilepios NPU3BOAUTD A0 3MEHILIEHH: KiAbKOCTi KOAOCKiB
Ta 3HI>KEeHH: Bpoxkalo. ToMy 1ell He404iK HaCTYITHMM HOpMaAbHUM
a30THMM >XMBAEHHSM BUIIPaBUTH He BAAEThCS.

Caig TaxoX 3asHaumMTH, IO TPMUBAAICTh MepPioAy >KUBAEHHS,
TOOTO iHTepBaa yacy, BIIPOJOBX fKOTO POCAVHM 3aCBOIOIOTH ee-
MEHTH >KVBAEHHS 3 AOBKiAAS, He 3aBKAM 30ira€ThbCsl 3 BereTaliiHuM
mnmepiogomM. Y mepmmii mepiog SKUTTS BOHM BMKOPMUCTOBYIOTh
eJeMeHTN >KUB/AEHHS 3 IIpOpOCTalodoro HaciHHsa abo Oyapd unm
KopeHerna04iB. Hampukinii sereranii Garato pocAmuH HepecTaioTb
3aCBOIOBaTY e4eMeHTM KMBAEHHS 330BHi, ade IOJ0BXYIOTb
ITIOBTOPHO BUKOPIUCTOBYBATH Ti, sIKi OyAM 3aCBOE€HHI paHiIre.
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3a TpHUBaAJiCTIO IepioAy >KMUBAEHHs CiAbCbKOTOCIIOAAPCHKi
KyABTYpM ICTOTHO Pi3HATBCA MiX coboro. Hampukaag, Oypsk,
KapToIlAs, KyKypy43a, TOpOX, AIOINMH, KOHIOIINHA Ta iHIIl KyAbTypu
3aCBOIOIOTH €A€MEeHTH >KMBAEHH: BIIPOAOBXK YCi€l Bererariii, ToAi K y
SIAMEHIO Tepiog >KMBAeHHsA Tpusae mepmri 50-60 4i6, xoda
BereTanirHmuii mepiog cranosuts 80-90 Ai6.

IHTeHCHBHICTD 3aCBOEHHS €A€MEeHTIB XXUBAEHHsI POCAMHAMU Y
pisHi mepioau Berertallii HeogHakoBa. KokHa KyabTypa Ma€ cBOI
repioAM iHTeHCMBHOTO iX 3acBO€HH:A. Tak, Tpasu, OypsK, KYKypyA3a,
COHSIIHMK  Bigpi3HAIOTECSA — TpUBAAUMM  IepPioAOM  3aCBOCHHS
€4EMEHTIB >KMBACHHS, SAKUI IIOAOBXYETbCA MarbKe A0 KiHI iX
BereTallii. Bci 3epHOBi KyabTypu (3a BUHATKOM KYKYpPyA3H), a TaKOX
AbOH, paHHs KapTOIAs, AesAKi OBOYEBI KyAbTypPU MalOThb KOPOTKIIA
1epioA 3aCBOEHHS OCHOBHOI KiABKOCTi €1€MeHTiB >KIBAEHH:.

Hamnpukaag, karycra HaifOiAbITy KiAbKiCTh €4€MEHTIB KMB-
Z€HH: 3aCBOIOE ITig 9ac (pOpMyBaHH: IOAOBKU. Bypsk 1ykposuit 3a
APYIUI MicsIb XUTTS 3acBolo€e y 50 pasis Giabire asory, y 15 — dpoc-
dopy iy 60 pasiB — Kaairo, HiX 3a IMepIINIT MicALIb.

/lbOH HaMYyTAUBIIINI 4O PiBHA a30THOTO KMBAEHHs Big dpasu
SLAVHKK A0 OyTOHi3aIlil, 31aK0Bi KyAbTypu — y Iepios (popMyBaHH:
AVCTKOBOTO amapary i B mepiog audepeHmnianii penpoAyKTUBHIX
oprasiB, ToOTO Big ¢asym BUXOAy B TPyOKy 40 ITOYATKy KOAOCIHHS.
bypsik mykposuit mnorpeOy€ IIOCUAEHOTO KaAilfHOTO KUBAEHHS Yy
Iepiog, IyKpOHAKOIIIEeHHs.

Oripok Bubaramsuii 40 KMBAEHHsSI a30TOM y Hepiog popmy-
BaHHs AMCTKOBOTIO amapary, a A0 KMBAeHH: PocopoM — Iepes,
UBITIHHAM. Y Iepiog MAOJOHOIIEHHs BiH MOTpeOy€e ITOCHMAEHOTO
3a0e3Ile4eHHsI a30TOM 1 KalieM.

ITorpeba GiabpmiocTi pocAMH B a30Ti 40 TOYATKy ILAOAOHO-
IIeHHs] 3MEHIINYEThCS, IPUIOMYy 3HadyeHHs ¢ocdopy i kaaio y
SKMB/AEHHI pOCAMH 3pocTa€. 3araioM y Iepiog IA10AOHOIIEHHs
3aCBOEHHS €A€MEeHTIB >KMBACHHsI 3HVDKYEThCS, HalIPUKIHII Bererariil
SKUTTEAISABHICTD  POCAMH IIepeBa’kHO BiAOyBa€ThCA — 3aBASIKU
ITOBTOPHOMY BUKOPMCTaHHIO PaHillle HAKOIIMYEHIX €/1eMeHTiB.
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OcobaAMBOCTI 3aCBOEHHs €1e€MEeHTIiB >KUBAEHH: y pisHi ¢dasu
Bereranii IOTpiOHO BpaxoByBaTM IIi4 Yac CKAadaHHSI CUCTeMU
yAOOpEHHsI  CiABbCBKOTOCIIOAAPCHKMX — KyABTYp, sKa, 3a3BMyali,
BKAIOYa€ TpU MPUIIOMM 3acTOCYyBaHHSI JOOPHUB Y Pi3HI CTpOKM:
OCHOBHe, psaKose i migxmpaeHHs. OcHOBHe BHeCeHHs A0OpUB 40
ciBOu Mae€ 3abe3medyBaTy SKMBAEHHS POCAMH YIPOAOBX yci€l
Beretallii. ToMy, 3a3Buyali, BHOCATb IIOBHY HOPMY OpPTraHiYHMX i
6iapIIy yacTMHY MiHepaAbHNMX A400pus. BHeceHHs A400puB y pAsKu
Mae€ 3a MeTy “migrpumarn’” pocanun y nepiri 10-20 4id micas nossu
cxodis. Jas  1BOTO BUKOPUCTOBYIOTh —AETKOPO3YMHHI (popMu
Pocpoprux abo xommaexcHux A06pus. Y mnepiod MaKCHUMaABHOTO
3aCBOEHHs pOCAMHAMM €/e€MEeHTiB JKMB/AEeHHs IIPOBOAATh KOpeHeBi Ta
I103aKOPeHeBi IiA>KMBAEHH:I.

? IIuTanns A CaAMOKOHTPOJIIO

1. o Take >KMBAEHHS POCAUH?

2. SIxi xiMiuHi eAeMeHTN BXOASTh 40 CKAaAy POCAUH?

3.JIKi OCHOBHi OpraHiuHi pPe4OBMHM BXOAATh JO CKAady
pocaun?

4. Y yoMy 0cO0AMBOCTi KOPEHEBOTO >KIBAEHHS POCAH?

5. 1llo Take macMBHe Ta aKTWBHE BOMpaHHSI POCAMHAMU
€1eMeHTiB >KIBAeHH:?

6.Y QopMi SAKMX CIIOAYK eAeMeHTH >KUBAEHHS HaAXOAATh Y
pocauHn?

7. Ha3BiTh OCHOBHi IIOAOXEHH:s Cy4yaCHOI TeOpii >KMB/AEHH:
POCANH.

8. SIki 30BHIIITHI yMOBM BIIAMBAIOTH Ha >KMBAEHHS POCANH?

9. SIxa poab I'PYHTOBMX MiIKpPOOPTaHi3MiB y >KMBAEHHi POCAMH?

10. HaspiTh BMMOTM pOCAMH AO JKMBAEHHS OCHOBHUMU
eleMeHTaMU JXMUBAEHH: Y Pi3Hi epiogu pocTy i1 pO3BUTKY?
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Po3aia 2
XIMIUYHA MEAIOPAIIISI IPYHTIB
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XiMmiyHa meniopauis — ue 3amiHa HebaxaHux y cknagi
'pyHTOBOrOo B6GMpHOro komnnekcy (I'BK) kaTioHiB (BogHio,
arnoMiHito, 3anisa, mMapraHuto B KUCMWX i HATpito — B TNYXHUX
r'pyHTax Ha Kanbuin).

HaamipHa KMCAOTHICTh I'PYHTY YCyBa€TbhCs BallHYBaHHAM, a
HagMipHa Ay>KHiCTh — TiIICyBaHHAM. XiMi4Hy MeAiopallilo IIPOBOASTH
A0 BHECEHHsI ,ZI,OGpI/IB 3 METOI0 CTBOPEHH: ONTUMAaAbHOI peaxilii

IPYHTOBOTO PO34YUHY, Kpamoro 3aCBOEHHST €1eMEHTiB >KMBAEHHS 3

TPYHTY i BHeceHUx A0OpwB. Ii 3a3BUdali POBOAATH OAMH pas 3a
poTamiio ciBo3minm abo 3a Kiabka pOKiB.

XiMiYHi MeniopaHTU — pe4voBMHW abo CyMmili pevoBUH
NpMPOAHOro abo TEXHOreHHOrO MOXOMXKEHHS, siKi BHOCSATb Y
r'PYHTK 3 METO iX XimMiYHOI Meniopadii (rinc, docdporinc, kpenaa,
aedekaT, nopoau, Wo Mictatb binbwe 10 % cnonyk Kanbuilo —
necun, 4epBOHO-OYpi NWHW, KanbLieBO-3amMi30BMICHI  LUaMu
MeTanyprinH1X Ta iHWKWX NiANPUEMCTB TOLLO).

43



2.1. BIAHOIIEHHSI C11bChKOT'OCITIO AAPCBKIX
KYABTYP AO PEAKIIIT IPYHTY

3acBOEHHSI €4€MEeHTIB XMBAGHHSI POCAMHAMU BiAOYBa€ThCS 3a
BiAIIOBiAHOI ~peakllii IPYHTOBOrO cepeJoBUINa. 3a CTyIleHeM
KICAOTHOCTI Ta AYXKHOCTI IPYHTM HOAiASIOTL Ha AeCATh TPyIl
(Taba. 2.1).

Tabanm 2.1
I'pymyBaHHs IPYHTIB 3a CTyIIeHeM KMCAOTHOCTI Ta Ay>KHOCTI
Tpyma Koaip Ha . Cryminp KI/ICZ.IOTHOCTi Obaacts pH
KapTorpami TPyHTIB BOAHOIO | COABOBOTO
1 YepBoHuit AyXe CMABHOKICAI <4,5 <4,0
2 PoskeBuin CuapHoKMCAL 45-5,0 40-4,5
3 Opamxesuii Cepeanboxucai 50-55 45-5,0
4 JKosTumit Caaboxkucai 55-6,0 50-5,5
5 CsiTa0-3eaennit |banspki 40 HeliTpaabHux | 6,0 -7,0 55-6,0
6 3eaeHui Heiirpaabhi 70-75 6,0-7,0
7 Toay06mii Caaboay>xHi 7,5-8,0 -
8 Cunin Cepeanboay>xHi 8,0-85 -
9 dioaetosuin Cnanpnoay>xHi 8,5-9,0 -
10 |Kopmynesmii  |Jy>Ke CMABHOAYXKHI >9,0 —

3BMYaliHi pedoBMHN MaIOTh TaKuii TmokasHMK pH: cik
AVMOHHUIM — 3, CIK alleAbCMHOBUI — 4, MOAOKO — 6, 41cTa BoJa — 7,
MOPCBbKa Boga — 8, MUABHIIT po3unH — 9. ¥V umcriii atmocdepi, sika He
Ma€ JOMIIIOK, OIaAgM MiJKUCAIOIOTbCA BYIA€KUCAOTOIO, sKa
yrBopioetscs i3 COs, sabesneuyroun pisenr pH y mexax 5,6-6,0.
“Kucanmmmn” BBa’kalOThCA ONagu y BUIAAAL AOINy abo CHIry mpu
snavyenHi pH < 5,6.

a8 KOXHOTO BUAY POCAMH € CHPUATAUBIIINI AAs POCTy i
PO3BUTKY iHTepBaA peaxllii IpyHTOBOTO cepeaosuina. Jas Oiapinocri
POCAUH i IPYHTOBUX MiKpOOpraHi3MiB ONTUMaABHOIO € cAabKoKmcaa
i 0amsbka A0 HeNTpaaApHOI peakllisl IPYHTOBOIO CepejoBMUIIa
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(pHcoa. = 6...7). ITpoTe € KyapTypu, 445 AKMX HaIKpalUM € KHCAile
cepezOBUIIE, ade BOHU A00pe POCTyTh 3a IIMPOKOTO iHTepBasy pH.

3a BiAHOIIEHHSAM AO KUCAOTHOCTI I'PYHTY, a BiAIOBigHO i 3a
peaKIIi€lo Ha BaIllHyBaHH:l, CiAbCbKOIOCIIOAAPChKi KyAbTYPU YMOBHO
HOAIASAIOTD Ha I’ ATh TPYIL:

Hepwa zpyna xyavmyp — 1ie HaMUYTAMBIII 40 KMCAOTHOCTI
I'PYHTy POCAMHM, 5IKi IIOTpeOyIOTh HeNTpaabHOI abo caaboay>KHOI
peaxlii I'PYHTOBOIO pO3UMHY (AIOLlepHa, OypKyH, OypsK, 4acHMK,
Karycra ©OiaoroaoBa, cadart, INIIMHAT, ceAepa, Tipuuiit, s0AyH:,
BUIIIHA, CAMBa, CMOPOAVHA). BOHM aKTMBHO pearyiOThb Ha BHECEHH:
BallHa HaBiTh Ha C1a0OKUCANX I'PYHTaX.

Apyza pyna xyavmyp - m1OTPeOYIOThL C€AaOOKMCAOI Ta
0A13BKOI 40 HeNTpPaAbHOI peakIlil IPyHTOBOTO po3unHy. Bonn 400pe
pearyioTh Ha BaIlHyBaHH:S He AMIIIe CHMABHO- i cepeAHbOKUCAMX, a I
C2abOKMCAUX TPYHTIB (MIIEHUI, KyKypyA3a, SUMiHb, COs, TOpPOX,
COHSIIIIHUK, KBacoAsd, OOOM KOPMOBi, BMKa, KOHIOIIMHA, AMCOXBICT,
OTipOK, TMOYyAs, KalycTa IIBiTHa, Ipyllia, arpyc).

Tpemsa pyna xyavmyp — CAabOUyTAMBI A0 IIiABMUIIIEHOI
KIMCAOTHOCTi I'PYHTOBOIO PO3YMHY (JKMTO, OBeC, IIpOCO, Ipedka,
tMo(iiBKa, peaycka, IOMiA0p, MOpPKBa, CyHuUILsT). BoHn 3a40BiabHO
POCTyTb Y AOCUTDH IIIMPOKOMY Jiana3oHi IokasHuka pH rpyHrosoro
poO3uMHY — Big Kucamx Ao caaboayxHux (Bia 4,5 a0 7,5), aze
HaKpalli A4s iX poCcTy I'PYHTH 3i cAabOKmca0I0 i 6AM3BKOIO A0
HeliTpaabHOl peaknicio (pH=5,5...6,0). Lli xyapTypu IO3UTUBHO
pearyioTh Ha BallHyBaHHs Cepe4HbOKMCAMX I'PYHTIB, 1110 ITOACHIOIOTh
He ANIIe 3HIDKEHHSAM KHUCAOTHOCTI, 7 e(eKTOM IIOAiIIIeHH:
MiHepaAbHOIO JKMBAEHHs POCAUH IIiCcAs BaIlHyBaHH:.

Yemeepma pyna xyabmyp — NOTpeOYIOTh BaIlHYBaHH: AMIIIe
CepeAHbO- i CMABPHOKICAMX IPYHTIB, al€ IIOTaHO IIePeHOCITh y IPYHTI
HajAUIIOK Kaablifo. Tak, KapTomas He pearye Ha HeBeAUKY
KMCAOTHICTb, a ABOH HaBiTh Kpallle pocTe 3a CAaDOKMCAOL peaxilii
I'PYHTOBOTO PO3UMHY.

I'sma zpyna xyavmyp — AOCUTH CTiliKa AO KHUCAOIO
cepegosumma. Pocautu-ayudogimu: AIONNH, cepalea, IjaBeab, pUC Ta
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inmi pocryTs Ha rpyHTax 3 pH 4,0...6,0, a onTMMaabHNM 4451 HUX €
pH 4,5...5,0. Bonn noraHo pocTyTh Ha AY>KHUX i HaBiTh HEMTpaAbHUX
rpyHTax. Jas Hux norpeba y BalHyBaHHI BMHUKAE AUIIE Ha AyKe
CUABHO KMCAMX I'PyHTax. HasBHICTh KaTiOHIB KaAbIil0 B IPYHTOBOMY
pO3UNHi 3HIMJKYE€ CXOXICTh HaCiHHA IMX KyAbTYp 1 HeraTuBHO
BILAMBAE Ha iX IOYaTKOBMUII PiCT.

3araaoM OiABIICTh BMPOIIYBaHUX CLABCHKOTOCIIOAAPCHKIIX
KyAbTYp IO3UTMBHO pearyioThb Ha AiKBigaIlilo HagMipHOI KMCAOT-
HOCTI I'PYHTY ITiCAS BaIlHyBaHH:I.

HeratmBHa 4isl KMCAOTHOCTI I'PYHTY Ha POCAMHY CKAaAaEThCS 3
npsamoi Aii miagBuimeHol KOHIeHTpamii ioHiB BOgHIO i OaraTbox
rtob6iuamx Qaxropis. [Ipsmum i HacAiAKOM € IOTipIIIeHHs PO3BUTKY
KOpeHeBol cucreMu Ta ii BOuMpaabHa 34aTHicTh. Oco0AMBO UyTAMBI
POCAVHM A0 HiABUIEHOI KMCAOTHOCTI IPYHTY Ha II09aTKy POCTY.

IloGiuna Aia KucaotHocti IrpyHTy OaratocroponH:a. Kucai
IPYHTU MalOTh Tipmni BaacTuBocTi (pismyHi, (PisMKo-xiMidHi, CTpyK-
TYpy, €MHICTb BOUpaHH:, OyQepHICTb), 3HUXYETHCA AiSABHICTD
KOPMCHMX I'PYHTOBMX MiKpOOpPraHi3aMiB, 30KpeMa a30T]iKCyBaabHMX,
MiHepaisallisl OpraHiYHMX PEYOBMH, IO 3MEHIIY€ AOCTYIIHICTh 445
POCAVH €A€MEeHTIB XXIBAEHHS.

3a MigBUIIEHOI KMCAOTHOCTI I'PYHTY 36iAbLuy€Tbc51 PpyXOMicThb
y HbOMY aAIOMiHilO, 3a4i3a, MapraHiio. /o BICOKOI KOHILIeHTpallil B
I'PYHTOBOMY PO34YMHI aJAIOMiHiI0 0COOAMBO 4YyTAMBI KOHIOLINMHA,
AIOLIePHA, JKUTO 1 IINeHuI (Ilig 4ac nepe3nmiBAi), SIMiHb, TOPOX,
OypsK, AbOH, rpeuKa.

Y Kmcamx rpyHTax 3MeHIIYEThC PYXOMicTh M0oAaibaeHy, TOMy
JI0r0 MO>Ke He BUCTadaT AAs KUBAEHHS POCANH, 30KpeMa 0000BMX.
Y rpyHTax 3 KMCAOIO peaklli€lo, 0co0AMBO IMIIaHMX i CymillaHmX,
Maa0 PYXOMHUX CIIOAYK KaAbllil0 i MarHilo, BHACAigOK YOTIO
MOPYIIY€EThCS XMUBACHHS POCAMH IIUMI MaKpoeAeMeHTaM.

Orxe, 3HaIOUM peaklil0 IPYHTOBOIO pO3YMHY, MO>KHa
nigOupaT KyAbTypH, sKi MOXYTb A400pe pOCTH B II€BHMX yMOBax.
ITnranns ximiyHOI Meaiopallil 3eMeAb TaKO>K He MOXKHa BUPIIIUTU
6e3 BM3HAYeHHs LIHOTO IapaMeTpy IPyHTy. Peaxiiiio rpyHTOBOTO
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pO3UMHY MO>KHa KOpPEryBaTM 3a AOIOMOIOIO AOOPUB, BUXOASYM 3
rorpedn KyapTyp. [loTpibHO Tako>X BpaxoByBaTH, IO AOCTYIIHICTDH
pocanHam ¢ocdopy i MiKpoeseMeHTIB HaNpsIMy 3aAeXUTh Big
peaxiiil IPyHTOBOIO pO3YMHY.

2.2. 3HAUEHHS KAABIIIIO I MATHIIO AAS IPYHTY
I ’KUBAEHHS POCANH

BanHyBaHHA — Le BHECEHHHA B I'PYHT KanbLito i MarHito y

BUrNsai  kapboHatiB, okcuagiB  abo  rigpokapboHaTiB  ans
HenTpanisauii Moro KNCNOTHOCTI.

Ile ocHOBHMII i HalpaAMKAABHIIINII IIPUIAOM ITOAiIIIIEHHS
BAACTUBOCTEll KICAUX IPYHTiB. BiH 6ararocTOpoHHBO BIIAMBA€E Ha
HnoJinmeHHst  arpoximiunmx, arpodismunHmx i GioaoriuHmx
BAaCTUBOCTell I'PYHTY, 3abe3IleueHHs JKMBAEHHs POCAMH KaAbI[iEM i
MarHieM, Mo0iaisaliio i iMMobiaizariiio Makpo- i MikpoeaeMeHTiB y
I'PYHTi, CTBOPEHHS ONTUMAaAbHUX (Pi3MYHUX, BOAHO-(PI3MUHUX Ta
IHITIMX YMOB >XUTTSI KyABTYPHMX POCAMH. Y IPYHTaX KaAbLili OyBa€ y
dopmi gesxknx MinepaaiB (4010MiT, KaAbIIUT Ta iH.) Ta Pi3HUX COA€IL.
Bogoposunnni coai KaabLilo yTBOPIOIOTH y IPYHTOBOMY PO3YMHI
ionm Ca?, aki € JAOCTYIHMMMU AAs pocamH. YacTuHa KaabIIiio
3B’ A3y E€ThCS IBK. Hecraua KaAbLilO B IPYHTI TIpU3BOAUTL A0
VIIOBiAbHEHHsA BOMpaHHS pOCAMHaMM Kadilo 11 Oopy, ToMy Ha
BallTHOBaHMX IPyHTaX HacamIlepe/ CIIOCTepira€rbca IX KadiinHe i
OopHe roaoayBaHHs.

Barmno CaCOs maiike He posumMHHe Yy BOAi (MacoBa yacTka
KapOOHaTy KaAbIlilo po3unHAeThCA B 100 THIC. MacOBMX YaCTOK BOAM).
30arayeHHIO I'PYHTOBOIO PO3UMHY KaAbLIiE€M CIPUAE BYTAEKUCAMIA
ras, 10 BUAIASETBCA Mig 4ac AMXaHH:A KOPeHiB 1 MikpoopraHi3miB.
Buecene B TIpyHT BallHO B3a€MOJI€ 3 BYIIABHOIO KMCAOTOIO
I'PYHTOBOTO PO34MHY i HelTpaaisye ii. IIpu mpoMy HepOZUMHHMIL Y
BOo4i KapOOHaT KaabLHIO IIOCTYIIOBO  IIEPEeTBOPIOETHCSI  Ha
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rigpokapOoHaT Kaaplilo (abo MarHilo), AKuiT HaOaraTo Kpaiie
PO3YMHHUII y BOAl Ta CHOPUAE HaAXOAKEHHIO 1OHIB KaAbIilO B
I'PYHTOBUI PO3YMH:

CaCOs + H20 + CO2=Ca(HCO:3)2.

lapoxapboHat Kaas1ito gucorioe Ha ionn Ca? i 2HCOs Ta
9aCTKOBO 3a3HaE rigpoaisy:

Ca(HCO:3):2 + 2H20 = Ca(OH): + 2H20 + 2CO:o.

Y I'PyHTOBOMY PO3YMHI HiABUIIYETHCS KOHIIEHTPALIisl KaTiOHiB
Ca* i Mg*, AKi BUTICHAIOTH 3 I'BK KaTioHM BOJHIO, aAlOMiHiIO,
3a4i3a, MapraHuio i HeMTPaAi3ylOTh IPYHT.

ByriapHa K1caoTa, 10 YTBOPIOETLCA B IpoIieci OOMiHy iOHiB
BoAHIO [ BK Ha iOHU KaAbIIiI0, HENTPaAi3y€ThCsl BAaITHOM, yTBOPIOKOUN
OpM IIbOMY TigpOKapOOHAT KaAbllilo, SKUII 3HOBY BCTyIIa€ Y
BiATIOBiAHI peakIiil:

CaCOs + H2COs * Ca(HCOs)..

Bracaigoxk 1mx peaxiiiii y I'pyHTOBOMY pO34MHi 30iAbIITyE€ThCs
KoHIleHTpais ionis Ca?* i OH-, npuyomy ionn Ca?* BUTICHAIOTH i0HI
H- 3 IBK Ta HelITpaAi3yioTh KICAOTHICTb IPYHTY.

Kapbonaty kaabIiio i MarHiio Takox Oesrnocepe/HbO B3a€MO-
AIIOTb 3 OpraHiYHMMM Ta MiHepaAbHUMM KUCAOTaMM i HeWTpaai-
3YIOTb IX.

Orxe, micast BHECEHHSI Y KMCANI IPYHT IIOBHOI HOPMM BaIlHa
YCYBA€ThCA aKTMBHA 11 OOMiHHA KMCAOTHOCTI, 3HAYHO 3HVKYETHCS
rigpoaiTyHa KMUCAOTHICTh. /is BanHa Ha 3MilleHH: IToKasHuKa pH
I'PYHTY MaKCMMaAbHO AOCITa€ThCA y MepIINX ABa poKu. Bripoaosix
HaCTYITHUX II'SITY POKiB 3HOBY BigOyBa€ThCs IOCTYIIOBE ITiAKMCACHHS
I'PyHTY i BTpada€eTsca 40 30 % AOCATHYTOIO 3MIiIl[eHHs B HeTpaAbHY
obaacte. Yepes 7-8 pokis BTpaTu gocsaraiore 50 % OTpMMaHOIO y
HepIii 4Ba pokM piBHs MoKa3HMKa pH.

ITopsaa 3i 3HMOKEHHSM KMUCAOTHOCTI, BallHYBaHHs IIiABUIIYE
BMICT KaZbLiI0 B IPYHTOBOMY PpO3YNMHI Ta CTyIIiHb HACHY€HOCTi
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I'PYHTY OCHOBaMH, BILAMBA€ Ha iHINI BAaCTMBOCTI I'pyHTY. Kaabmii,
BHECEHUII 3 MeJAiOpaHTOM, CHPUE YTBOPEHHIO I'PYHTOBUX KOAOIAiB,
MOAIMNIIIEHHIO CTPYKTYpHU I'PYHTY, HiABUIIyE ii BogocTilikicTe. [Ticas
BaIlHyBaHHS ITOAIIIIIYIOTLCS BOAHUIA 1 IOBITPAHNMI PEXXUMM IPYHTY
Ta OOpOOITOK BaXKMX IPYHTIB ITicAsl JOIy, Ha IIOBEpXHI MeHIIIe
YTBOPIOETBCA KipKa, ITOCUAIOETHCS SKUTTEAISAABHICTE MiKPOOpraHis-
MiB i MoOizizamis HmMM asory, ¢ocdopy Ta iHIIMX eleMeHTiB
SKMBAEHHSI 3 OpraHiuHMX pedyoBUH IPyHTy. Bammysanma crpuse
PO3BUTKY a30TdiKCyBaAbHUX OakTepill (BiAbHOXUBYYUX i 6yapOOU-
kOoBuX). KpiM TOro, mpurHigyroThcs MKigAuBi MiKpOOpraHismu Ta
SHIDKYETBCS 3apa’keHiCTh CLAbCBKOTOCIIOAAPCHKIX KYABTYP Pi3HUMM
XBOpOOaMI: KaIlyCTV Ta iHIIMX KaIlyCTSHMX — KMAOIO; KapTOIAi i
nomigopa — GiTopTOpOo30M; SUIMEHIO — TeAbMIHTOCIIOPO30M; KOpeHe-
404iB — KopeHeigoM. IIpore caig mam’sAraTy, IO BUCOKI HOPMM
BarlHa MOXYTDb CHPUATU IOCUACHOMY PO3BUTKY AESKUX IIKigAUBUX
MIKpOOpraHismiB, Hampukaad, 30yAHMKIB Ilapmi  KapToIai,
dysapiosy aboHY TOIIO.

ITicas BanHyBaHHS IPYHTIB HOAIMNIIYETHCS TaKOXK >KMBACHHS
pocaun ¢docpopom. Ilig ai€ro BamHa BakKopo3umHHI ¢docdartu
a/IOMiHIIO i 3a4i3a IIEPexXOAATh Y AOCTYIHIII 445 pocanH docdaru
KaAblllI0 Ta IIOCUAIOETHCA >KUTTEAIAABHICTL MIKpOOpraHi3MmiB, sKi
MiHepaJi3yloTh oprasiuHi crioayku ¢ocdopy. Kaaint Baxkopos-
YMHHMX MiHepaJiB iHTeHCHBHIIIE II€PeTBOPIOETLCA y  pyXomi
CIIOAYKM, a BBiOpaHMII I'PYHTOM — BUTICHAETLCA B PO3UMH, asde
3aCBOEHHJ JI0TO POCAMHAMM BHACAi40K aHTaroHi3My MiXK KaTiOHaMu
K*i Ca? ne 36iabI1y€ThCS.

Kpim ToOro, BaniHyBaHH: BIIAMBA€ Ha PyXOMICTb i AOCTYIIHICTD
AAsi pocayH MikpoeaeMeHTiB. CrioAyku MoaibgeHy IepexoadTh y
6iapI 3acsoOBaHi GPOPMU, @ PYXOMICTh CIIOAYK OOpy, Migi, IUHKY i
MapraHIliO, HaBIaKM, 3MEHIIIYETLC i pOCAMHU MOXYTb BiguyBaTH iX
Hectaudy. ToMy Ha IpoBalTHOBaHMX IpyHTaX e(PeKTUBHIUM € 3acTOCY-
BaHH: MiKpog00puB, 0cOOAMBO MiJ YyTAMBI 40 HUX KyAbTypu — Oy-
PsK, KOHIOIINHY, AIOIIePHY, AbOH, KapTOILAIO, TPeUYKy, IIMOYAIO Ta iH.
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Buecenns BanusaHNX 400puB 30aradyy€e I'PyHT KaAbIlieM, a Ipu
BUKOPMCTaHHI A40A0MiTOBOTO 60pomHa 1 Mar"ieM, 110 Ay>Xke BaXK-
AVBO AAs IIABUILIEHHS BPOXAMHOCTI CiAbCHKOTOCIIOAaPChKMUX KYyAb-
Typ, 30KpeMa THX, SIKi 3aCBOIOIOTh BEAUKY KiAbKiCTh IIMX €A€MEHTIB.

HaribiapIre KaAbllilo BTpadya€Thcsl 3 IPYHTY BHACAIAOK BUMM-
BaHH:. Ha pisHuX 3a cKaaZ0M I'pyHTax 3a4€XKHO BiA KyAbTYp, HOPM i
¢opm BamHAHUX Ta MiHepaAbHUX AOOPUB i3 I'PYHTY 3a piK MOXKe
OyTu BUMUTO Bia Kiabkox gecatkiB 4o 200-400 xr/ra i Oiabime
KaAbllilo. MakcuMaAbHi JOTO BTpaTy CIIOCTepiraloTbCsl Ha 4MCTUX
napax, a IIig HOCiBaMM 3HVDKYIOTBCS, AOCATalO4M MiHIMyMy Iig,
GaraTopiuHMMI KyAbTypaMM CyLiAbHOI ciBOmM. 3a iHIIMX piBHUX
YMOB BUMMBaHH: KaAbllito B 1,5-2,0 pa3mu i OiabIlle Ha AeTKMX, Hi>K Ha
Ba>KKMX 3a TPaHyJAOMEeTPUMYHMM CKAaloM IpyHTax. BrpaTu Takox
3pOCTalOTh y pasdi BHECEHH:s BMCOKMX HOPM (Pi3ioA0TiYHO KMcaAmX
MiHepaApHMX 400pUB.

IlopiBHsAHO 3 KaAblli€M, BMICT MarHilo B I'PyHTax MeHIIMNIA.
OcobanBo OiagHi Ha BMiCT Marsilo CUABHOOIIA30A€HI KMCAI IPyHTU
A€TKOTO TPaHyAOMETPUYHOTO cKaAasdy. Tomy 3acTocyBaHHs Ha HMX
MarHi€BMiCHIX 400pMB 3HAYHO ITiABUIIYE IIPOAYKTUBHICTb KYABTYP.

Caig szasnaumrty, 1mo 20-30 % BUMUTOrO 3 OpPHOIO IIapy
KabIIiIO 1 MarHiio B IIOCYIIAMBI IepioAM POKY MOXe IOBepTaTuCs B
I'PYHT 3 BUCXiAHMMU IIOTOKaMM BOAY 110 KalliAspax.

Kaavyiii moTpiOHMIT 445 HOPMAABHOIO POCTY HaA3eMHIX
OpTaHiB i KOPeHeBOI CIUCTeMM POCAMH. Y POCAVMHM BiH HaAXOAWUTb
YIPOZAOBX YCHOTO IIepioZy aKTMBHOIO pOCTy. IoHM KaabpLiio, mIo
MOTpanuAu B POCAMHY, 3HaXOASATLCSA y BiABHOMY CTaHi, yacTuHa ix
B3a€MOJi€ 3 OpraHiYHMMM pedyoBMHaMM. Tak, KaaAbLiil migsuiye
>KapOCTIiMIKICTh pOCAMH, YCYBa€ TOKCUYHY 4il0 AeAKUX MiKpoeaeMeH-
TiB (Miai, 3aai3a, IMHKY), COpUAE KpallOMy TPaHCIIOPTYBaHHIO
BYT€BOAIB i Gi1KOBUX peYOBUH, CUHTE3Y XA0podily, poCTy KOpeHiB.
AedinuT KaaAbIilo 3aTPUMy€ PpicT AUCTKIB, IX >KMAKM OypiloTh
(mpoBigHi myuku 3aOMBaIOTLCA OYypUMM HPOAYKTaMM PO3KAaAaHH:
KAITKOBMHM), Ha HUX CIIOYATKy 3'ABASIOTHCS CBITAO-KOBTI ILAAMMN
(XA0pPOTHYHICTB), ITOTIM BOHM BigMMpaloTs. Ilpyu nmpomy Amcrky, sxi
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YTBOPMANCS paHillle, He Big4yBalOTh JIOTO HeCTadi I 3aAMINAIOThCS
HOPMaABHVMMU: BOHM MICTATDH KaAbLilO OiabIlle, HI’K MOAOAL AMCTKH,
OCKiABKI POCAMHY He MOXYTb JI0TO ITIepepO3IIOAiAATH.

CiapchKOTOCIIOAapPChKi KyABTYpM Pi3HATBCSA 3a piBHEM BMKO-
pucranns Kaapiio. Takx, 3 1 ra 11ociBiB >KMTO, MIIEHNIIS, SYMiHb Ta
osec BuHOCATH 20-40 xr CaO; ropox, BiKa, KBacoAas, Tpedka, AbOH —
40-60; xapromas, AIONMH, KyKypyasa, Oypsk mykposuit — 60-120;
KOHIOIMHA, aionepHa — 120-250; kamycra — 300-500 kr CaO.
IToTpeba ageskux KyAbTyp y KaAblIii i CTiJIKICTD iX 40 KMCAOTHOCTi He
3aBxXau 30iraiorecsa. Hampukaags, karycra, KOHIOIINMHA, AIOILIepHa,
KapToIlAsl, AIONMH 3acBOIOIOTh OaraTo KaAbllilo, ade KapTomAs i
ATOTIVH HEUYTAMBi A0 KMCAOTHOCTi IPYHTY.

Y pisHUX YacTMHaX i OpraHax poOCAMH MICTUTBhCA Ppi3Ha
KiABKiCTh KaAbIIIO: B AMCTKAX i creb1ax 11Oro 3Ha4HO OiAbllle, HIXK Y
Hacingi. Tomy 6iabpITa yacTuMHA Ka4blilo, BMHECEHA POCAMHAMM 3
I'PYHTY, B pasi 3aAMIlIeHHs HeTOBapHOI YaCTMHM BpOXKalo Ha I104i, a
TaKOX i3 KopMaMU i MiACTMAKOIO IMOTparAsi€ B THili, TOOTO 3HOBY
IIOBepPTaETLCS B IPYHT.

Kaapmiit Takox BXOAMTH A0 cKAady AesiKux pocopHux Ta
a30THMX A00PMB i 3 HMX BUKOPVCTOBYETHCS AAS KUBAEHHSA POCAVH.
3okpema cynepdocdaT rpaHyAbOBaHMII 110T0 MicTUTh 64135K0 20 %
(1/3 BogOpO3UMHHOIO i 2/3 HEPO3UMHHOIO i BaXKKOAOCTYITHOTO ASI
pocanH). HalikpamuM KaabIlieBUM JA0OpMBOM MOXKHA BBaKaTu
KaAblIi€BY i BaIITHAHO-aMiayHy CeAiTpI.

Bwmict wmaenito B pocamnax cranosuts 0,01-3,0 % Ha cyxy
pedoBuHy. MarHio, sk i ¢pocdopy, HartbiabIe MiCTUTBCI B MOAOAUX
opraHax pocAuH i HaciHHA. BiH 3acBoloeTscsa auire y ¢opwmi ionis
Mg?*. Ha BigMiHy Bi4 KaAbllilo, MarHiil PyXAuBIIINMIA 1 MOXe
IIePePO3IIOAIAATUACI POCAMHOIO: 31 CTApMUX AUCTKIB BiH HaAXOAUTD Y
MOAOAi, a micasd HBiTiHHA — 3 AUCTKiB y HaciHHsA. Hecrawa marniio
Oiaplle BIIAMBAE Ha PO3BUTOK PeNPOAYKTUBHMUX OpTaHiB POCAMH —
HaciHHs1, OyAb01, KOpeHeNA041.

Marsiit BXoauTh 40 cKaady MoAeKyaA xaopodiay (a0 15-20 %,
IO MIiCTUTBLCA B PocAMHi), QiTUHY, IMeKTMHOBUX pedoBuH. Bin Gepe
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yyacth y 1epeMimensi ¢ocpopy, akTubye gaeski ¢epmeHTH,
MPUIIBUALIYE CUHTE3 BYyrAeBoAis. 3a AepillNTy MarxHio B poCAMHaXx
AVUCTKU CTalOTh OAig¥iMM, 4YacTo 3'ABASIOTBHCI HASIMM Ha CTapuxX
anuctkax. Ilismime Ha amcrkax MiXK >KmaxamMm 3'ABASIOTLCA Oypi
MAAMY, TOA] K JKMAKU 3aAUIAIOTHCA 3€A€HUMIA.

l'ocioaapcrkmit Bunoc marHiio (MgO) 3aaexkHo Big KyabTypu
koamBa€tocsa Bia 10 ao 100 kr/ra. Hambiapie 10ro BUHOCITH
Kapronas, OypsAK, TIOTIOH, 3epHODOOOBI KyAbTypu i OaraTopiuni
TpaBu. UyTamBi 40 HecTauyi MarHilo KyKypy4sa i Ipoco, HaldyTAu-
Billli — 3epHOBI KOAOCOBi KyAbTypM, 30KpeMa OBeC, JKUTO O3UuMe.
3HauyHMX KiABKOCTE! MarHiio HOTpe6y€ pinak. OnTMMaabHa OAHO-
pa3oBa 403a BHeCeHH:I MarHilo craHosuts 50-100 kr/ra MgO.

Ockiabky MarHiit i Kadili € aHTaroHicramMu, HaAMipHe
BHECEHHs KaAilTHUX 400pUB MOXKe CIIPMIMHUTH HecTady MarHiio. Ha
BiAMiHy Big KaailO, BiH A€TKO BUMMBAETLCSA 3 IPYHTY, IIOPIYHi JIOTO
BTpaTy MOXYTb gocsiratu 20—40 kr/ra.

AedinuT MarHio 3yMOBAIOETHCSI 3MEHIIIEHHM OOCATIB 3acTo-
CyBaHHsA OpPTaHiYHMX A0OpPMB, BMCOKOKOHIIEHTPOBaHMMM MiHepaab-
HUMU J00pUBaMI, 3BeAeHHsAM 40 MiHIMyMy BallHyBaHH: IpyHTis. Ha
AESIKIX IPYHTaxX IIoTpeda pocAuH y MarHii Oiabiia, HiX y ¢pocdopi.

MarHii BIAMBa€ Ha PpIiCT pOCAMH, TOMY BiH HambiAbII
HOTpiOHMIT Y MOAOAOMY BiIli, OTXe, JIOTO CAi4 BHOCUTU B OCHOBHE
yAoOpenH:. Lleil eaeMeHT TakoX 400pe 3aCBOIOETLCS Yeped AUCTs, Y
10-15 pasis mBuaIIe, HiXX Kaaiit abo ¢pocdop. Sk marniesi 400pusa
3aCTOCOBYIOTh: MarHe3uT — MicTUTh 40 45 % marsiio, goaomit — 18-
20, xizeput — g0 20, errcoait — a0 14, xainit — 20 10, 2aHrGeNHIT — 40
19, kapHaait — Ao 14, marHintamoHingocdar — 21, kaaimarnesis — 8,
kaaimar — 8-9, GopHo-marHiese 400puBo — A0 20 % wMarHio0. 3a
BUHSTKOM MarHe3uTy I J0AOMiTy, Bci iHmm Marmiesi goOpusa
PO3UYMHHI Y BOA].

JKIo A4d 3epHOBUX KyABTYP HEAOCTaTHBO MarHilo, IOro
BHOCSITH II03aKOpeHeBO y a3y KYIIiHHA i HAIIpMKIHI BUXOAY B
TPYOKy y BUTASAAl po3umHy cyabdary Marsiioo. AolliapHinie ioro
BHOCUTHU Pa3oM 3 KapOamigoM i mikpoeaemeHTaMM.
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2.3. BUBHAYEHHS ITOTPEBM, HOPM I MICLISI
ITPOBEAEHHS BAITHYBAHHS B ATPOIIEHO3AX

EdexTuBHICTh BarlHyBaHHSA 3a4€XUTh Big PiBHS KMCAOTHOCTI
I'PYHTy: YUM piBeHb KMCAOTHOCTi BUIIUIT, TUM TrocTpima rnorpeba y
BHECEeHHI BaITH;IHIX 400puB i GiabIna BigAada Big IX BUKOPUCTaHHS.

IIpo kmcay peaxiiiio cepelOBHINa CBiAdaTh AesKi 30BHIIIIHI
o3Haku. Kncai cnapHONIA30AMCTI IPYHTH MalOTh YiTKO BUpPa>kKeHUI
ropusonT — 10 cm i Giapme. Ha migsuineHy KMCAOTHICTb IPyHTY
BKa3yIlOTh TaKOX IIOTaHUI PicT i po3pig’KeHH: (caMOBMIaAaHH:)
MOCiBiB KOHIOIINMHY, AIOLlepHM, OYpsKy, MIINeHUIi O3UMOI IicAs
repe3nMiBAi, aKTUBHUI PO3BUTOK CTIMIKMX A0 KMCAOTHOCTI Oyp’sHiB
i AMKMX pOCAMH: IIlaBeAb, OCOKa, >KaOpiil, >KOBTelb IIOB3Yy4YMIi,
ITy9HNK, OarHo, CUTHMK, Bepec, XBOII II0ABOBUII Ta iH. SIKIo B
II0ABOBUX JicocMyrax Aobpe poctyts Ay, Oyk, Oiaa akaris,
IIMIIINMHA, TO TakKi I'PyHTM BaIlHyBaHHS He ITOTpeOyiOoTh. Beauka
KiABKiCTh 10004M 1 KpONMBM BKa3y€ Ha Te, IO IPYHT He ANIIe
HeWTpaAbHNIL, aze 11 OaraTuii Ha e1eMeHTH KUBAEHH:.

[Ipote piBeHb KMCAOTHOCTI IPYHTY i HOTpeOy I1OTO y BarlHy-
BaHHI B arpOLIeHO3aXx, CiBO3MiHaX TOYHIIIe BUM3HAYAIOTh 38 KOMILAEK-
COM arpoXiMiuHMX IOKa3HMKiB (OOMIHHOI i TiApOAITMYHOI KMCAOT-
HOCTI, CTyIIeH: HaCUM4YeHOCTi IPyHTY OCHOBaMM, BMiCTOM OpTaHi4HMX
PEYOBMH, PYXOMHUX CIIOAYK aAIOMIHIIO i MapraHIliO) 3 ypaxyBaHHIM
IpaHyAOMeTPUYIHOIO CKAady I'PYHTy Ta 6ioA0riyHMX 0coOAMBOCTET
BUPOIIyBaHUX KYAbTYp, ocKiabku 3a pH rpynry mnonaa 6,0 3HauHO
301ABIIYIOThCA BTPATU KaAbIIilO BHACAI40K BUMMBAaHH:.

3a MipOI0 KMCAOTHOCTI Ta IIOTpeOOIO y BaIllHyBaHHI I'PYHTU
MIOALASIIOTE Ha YoTUpHU Tpymu (Tad4. 2.2).

53



Tabamnws 2.2

IToTrpeba rpynTiB y BaniHyBaHHi 3aaexXHO Big pHcoa.
(3a T. O. I'pinueHKOM)

Kucaorhictsb .
pHeoa. Ilorpeba rpyHTy y BallHyBaHHi
IPYHTY
Tlepiroueprose BamHyBaHHS B yCiX TUIIAX
Ayxe cnapHa <45 . p . P Y Y
CiBO3MIiH
Cepeans 4,6-5,0 |Ilepioueprose BalIHyBaHHs B OBOUYEBUX i

KOPMOBMX CiBO3MiHax Ha CyTIiIlJaHMX Ta
CYTAMHKOBMX I'PYHTaX; cepe/Hs IoTpeda y
IOABOBUX CIBO3MiHAX Ha MilllaHMX I'PYHTaX
CaabOka 5,1-5,5 |BamHyBaHH: CymiIjaHMX i CyTAMHKOBUX
BiAMiH, 30KpeMa B KOPMOBIUX i OBOUEBIUX
ciBo3MiHax Ta B CiBO3MiHaX 3 TpaBaMI.

B ocranHio uepry, BanHyOTh IilaHi i
TAMHUCTO-MiIlaHi IPYHTH

banspka a0 5,6-6,0 |Bubipkose BalHyBaHH: CyIiIllaHMX Ta
HelTpaAbHOI CYTAMHKOBMX IPYHTIB i HacamIiepea y
ciBO3MiHax 3 BMOAraAnBIUMI A0 BaIllHa
KyabTypaMu. He norpebyioTs BantHyBaHH:
IpyHTHU 3 pHeoa>6,5 HE322€3KHO Big iX
HOIIMPEeHHs

3a cTyneHeM HacM4eHOCTi I'pyHTy ocHoBaMmm (V) 404aTKOBO
YTOYHAIOTH IIOTPeDy 1100 y BallHyBaHHi: cuabHa — V <50 %, cepeaHs —
V= 50...70, masa — V= 70...80, norpebu y BanHyBaHHi HeMa€ —
V>80 %.

3a oaHakoBoro 3HaueHHs pH rpyHTH Oiabllle Hacu4yeHi
OCHOBaMM, MeHIIIe ITIOTPeOyIOTh BalTHyBaHH.

ITpu BU3HaueHHi 1IOTPeOM I'PYHTIB y BallHyBaHHI BPaXOBYIOTh
TaKOX TIi4pOAiTUIHY KMCAOTHICTD (Tab4. 2.3).
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Tabauia 2.3

Oninka moTpeOu IPYHTIB y BalIHYBaHHi 3a4€XHO Bi BeAIMHNI
rigpoaiTmaHOI KMCcAOTHOCTL

lapoaiTyHa KMCAOTHICTS, . ITorpe0a y
IMommpeHHs IpyHTiB .
CMOAB/KT IPYHTY BaITHyBaHHi
>4,0 Yci sonn Ilepmoueprosa
4,0-3,0 3onu IToaiccs Ta ITepiroueprosa
Aicocreny
Ilepeaxapmarrs Ta Cepeans
Saxiaanii Aicocremn
Ipceki pationn Kapmar Caabka
3,0-2,0 3onu IToaiccs Ta Cepeans
Aicocreny
IlepeaxapniaTTst Caabka
Ipceki parionn Kapmar BiacyTna
2,0-1,8 3ona Aicocreny Cepeans
3ona IToaiccs Cepeans
1,8-1,5 3ona IToaicest Caabka

BigomocTi mpo Bci arpoxiMiyHi IOKa3HMKM, SKi BU3HAYaIOTh
1oTpeOy I'PYHTY Yy BallHyBaHHi, € B IPYHTOBMX i arpoXiMiuHMX KapTax
(kapTorpamax) Ta macHopTax II0AiB, sAKi Ha 3aMOBAEHH:
3eMAeKOpHCTyBaya Iepio4IHO OOHOBAIOE arpoximMiuHa cay>k0a.

OcHoBHe BalHyBaHH:A IIPOBOAATb Ha CUABHOKMCAMX IPYHTaXx,
MiATPUMYyIO4Ye, PpO3paxOBaHe Ha KOMIIEHCAII0 ITiAKMCAIOIOYMX
¢axTOpiB, Ha IpyHTaxX 3 BIAHOCHO CIIPUATAMBUM piBHEM KUCAOTHOCTI
3 ypaxXyBaHHSM TUILY CiBO3MIH i HacMueHOCTI ix KaabpLiepoObHnMH Ta
KaAbliepiAbHUMU KyABTYpPaMIU.

SIkmo B rocnodapcTsi 3 (PiHAHCOBO-eKOHOMIYHUX MPUUYNH He
MO>KHa Bigpa3y IIpOBaIIHyBaTU BCi IO KMCAUX I'PYHTIB, BUTigHiIIe
IIpOBaIlHyBaTU CIIOYaTKy CepeAHbO- Ta CAa0KOKMCAL, 3a3BUyail
HallpOAIOYillli IPYHTH.

AAas1 BU3Ha4YeHHsI MicIls BHeCeHH: BallHa y CciBO3MiHi OTpiOHO
BpaxoOByBaTM YyTAMBICTL BUPOIIYBaHMX KYyAbTYP AO KMCAOTHOCTI
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IPyHTy; IIepios, 4Yacy Bi4 BHECEHHS A0 IPOsBYy MaKCUMMaAbHOI
HeNTpaAi3yro4dol 34aTHOCTI IIeBHOI c])opMI/I BaITHSIHOTO Ao6p1/113a;
OpraHi3aljiffHO-TeXHi4Hi MO>KAMBOCTI CBOE€YACHOTO Ta sKiCHOTO
IpoBejeHHs poOiT 3 BalTHyBaHH:I.

Y ciBo3MiHax 3 BMCOKOIO HaCM4EeHICTIO AbOHOM, KapToIAelo i
AIOTIVIHOM BaIlHYBaHH: CAig IPOBOAUTH 3a IOKas3HUKa PHea=5,5 i
HIDKYe (Ha MilllaHuX I'pyHTax — 5,2 i Hiok4de). PeKoMeHAYI0Th BHOCUTHU
BaIllHO Oe3mocepeAHbO IIig Ii KyAbTypu abo 3a 4yoTupu i Oiablire
POKiB 40 IX ciBOmM.

Y ciBo3miHax 3 KOHIOIIMHOIO i AIOIIEpHOIO BarHAHI 400puUBa
BHOCSITH I1iJ IOKPMBHY KyABTYpYy abo Oe3rocepesHbO I1i/ KOHIOIIIHY
Ta AIOLIEpHY y pa3i Oe3IIOKpMBHOTO BUpPOIyBaHH:A. ¥ ciBo3MmiHax Oe3
DaraTopiuHIX TpaB BaIlHO BHOCATL MHiJ OypsK IIyKpOBUIi, HIIIEHNUITIO
031My, ropox, 606mu xKopmosi. Kykypyasa, 3azsuyaii, BUKOPUCTOBYE
110TO T1icAs1Ai10. ¥ TI0ABOBiM CiBO3MiHI 3epHO-OypsAKOBOIO BUAY ITOBHY
HOPMY BaITHJAHMX AOOPWB BHOCATS IIij4 OYpAK IIyKpOBUIT OAVMH pas3 3a
poramniio. Y ciBo3dMmiHax i3 3epHOBMMM i KOPMOBMMU KyAbTYpaMMU
HacaMIlepe/ BalHYyIOTh I10As, SKi BigBOAATH ITiJ HaYyTAMBIIIL A0
KICAOTHOCTi IPYHTY KyABTypM — OaraTOpiduHi TpaBl, KOPEeHeILA10AM,
HIIeHNII0 03UMYy, 3epHO000OBi. B oBOueBMx ciBO3MiHaX ITOBHY
HOPMY BaITHa BHOCATS ITig KaIlycTy adO KOpeHeIa04u. Y ciBo3MiHaXx,
B AKUX AIONNMH, cepadeda Ta iHII KyAbTypU BUKOPMCTOBYIOTH Ha
3eleHe A0OPMBO, BallHO BHOCATH IIi4 4ac iX HOPUOPIOBAHHA. Y
IpoLeci 3aKAajaHHs CaAiB i ATIAHMKIB BaIIHYBaHHS KICAMX I'PYHTIB
MOTPiOHO MPOBOAUTU 3 ypaxXyBaHHAM IOTAMOAEHHA OPHOIO IIapy
rpyHTy 40 40 cM Ta BUuMoru KyAsTypu. Ha cuapHo- i cepegHbOKMCAMX
CYyTAMHUCTUX TIPyHTax mig A0AyHIO, TIpylly, CAMBY, BMIIIHIO,
cMopoauny BHOCATh 7—10 1/ra CaCOs, a Ha caabokmcAMX A€TKUX — 5—
6, aas arpycy i maamHum - 3-471/ra CaCOs. SIkmo Ha mnaomi
BallHyBaHHSI He IIPOBOAMAOCS, TO BalHO MOJKHa BHOCUTU Y
IOCaAO0YHY SIMY, 3MIIIYIOYM JOTO 3 IPYHTOM: MiJ CAMBY 1 BUIIHIO —
3-5 kr, sa6ayHIO i rpymy — 2-3, arpyc i maanny - 0,1-0,2 xr CaCOs.
ITia aopocai ma0A0ATIAHI KyABTYpM, SKIO I'PYHT KUCAWIA, BaIlHO
MO>KHa BHOCUTHU Y IIPUCTOBOYPHI CMYTHI B PEKOMEH0BaHIX HOPMaXx.
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ITosTOpHE BallHyBaHH: I'PYHTY ITiCAsl BHECEHH: IIOBHOI HOpMU
BallHa HPoBOAATh depe3 8-10 pokiB abo oAMH pa3 3a poTaliio
ciBO3MiHM. Y pasi BHeCeHHs IOJOBMHHMX JOTO HOPM BallHyBaHH:
HOBTOPIOIOTH uepe3 4-5 pokis. Kpim Toro, Hepeamki KiAbKOCTi BallHa
3aCTOCOBYIOTD Y CyMillli 3 MiHepaapHUMMU 400pMBaMM AAs HeMTpaai-
3alii ix mHoTeHIiNHOI kmcaotHocri. Ileln 3axig mnepemkoaxkae
MAKMCAEHHIO TIPYHTY 1 3Ha4yHO IiABMINy€ e(eKTUBHICTh A0OpuB.
Bpaxkators, 1mo Aas HelTpaaizanii 1T MiHepaabHUX A0OpUB
MOTpiOHO TaKy KiABKiCTb BaIHa, T: A4 cyabdary amoHiio — 1,2,
XAOPUCTOTO aMOHiI0 — 1,4, amiagnoi ceaitpm — 0,75, amiaky Oe3Boa-
Horo — 1,5, amiaunoi Boam - 0,5, kapbamiay — 0,8, cynepdocdary
rpanyanoBaHoro — 0,1, kaairo xaopucroro - 0,15.

Aas mpoBeJeHHsI BallHyBaHHS JOCUTL BaXKAMBO BCTaHOBUTH
ONTHMaAbHYy HOPMY BallHa 3 ypaXyBaHHAM OCOOAMBOCTeN I'PYHTY Ta
Bupomysanux KyabTyp. Cepes OaraTbox iCHyIOUMX HUHI MeTOAiB
PO3paxyHKy HallpO3IIOBCIOAXKEHIIMM B VYKpalHi € po3paxyHOK
HOpPMI BaIlHa 3a pe3yAbTaTaMli BU3HAUYeHHs TiJpOAiTUMYIHOL
KIMCAOTHOCTI 3a MeTogoMm KarmrmeHa:

Hr x50 x10 x 3 x 10°
1x10°

Hcaco, = =Hrx1,5, T/ra.

QopMyay OTpUMaHO MicAs IPOBeAeHHs TaKUX PO3pPaxXyHKIB.
Aaa HelTpaaisanii 1cMoap kmcaorHocti B 1kr 1pyHty (Hr)
notpioHo 1 cmoas (abo 500 mr) CaCOs. SIKIIO 1110 BeANMYMHY IOMHO-
>KUTU Ha Macy OpHOro mapy Ha 1ra (B cepeAHbOMY A5l cepeHbO-
CYTAMHKOBUX TIpYHTIB 3 - 10°Kr), a 444 HepepaxyHKy Midirpamis y
TOHHU nogiautu Ha 10° To oTpuMaeMo nosHy Hopmy CaCOs. fxio
BMICT AiJ04Oi PEYOBMHM y BallHyIOUMX Marepiadax 3a3Haue€HO He Y
surasai CaCOs, a y ¢popmi MgCOs, CaO, MgO un Ca(OH)z, TO
oJepXaHy BeANUYMHy (3 ypaxyBaHHSIM eKBiBa4eHTHOI Macu IUX
CIIOAYK) BiATIOBiAHO ITOMHOXXMMO Ha Koeditient 1,20; 1,79; 2,50; 1,35.

3 orasgy Ha CBiTOBUII JOCBi4, HOPMAaTWUBM BallHyBaHH:
MigAaI0TbCSI TOYHOMY PO3PaxyHKy Ta peTeAbHOMY aHaAidy IIoAo
€KOHOMIYHOI Ta €KOAOTIYHOI AOIiABHOCTI 1i0TO mpoBedeHHs. Huni
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yBara 4o XimiuHoil meaiopamnii rpynTis migsummaacs. Tak, y CIHA
HOPMU BHECEeHH: BallHa 3a4eXXHO Bi/ peakIiil I'pPyHTOBOIO PO3YMHY
KOAUBAIOThCA Big 6 A0 12 1/ra. ¥ Himeuunni mopoky BamHyeThCs
Mali>ke TpeTMHa CiBO3MIHHOI IIAOIIi; TyT BHOCATL Big 5 ao 10 i
6iapme T/ra CaCOs mig yac g4oKopiHHOI Meaiopalii I'pyHTiB, a 3a
HiATPUMYyBaAbHOTO BarHyBaHH: — He 6iapire 1 1/ra CaCOs. B Anraii,
KpaiHi 3 A00pe pO3BMHEHMMM TpaAMIIiAMM BaIlHyBaHHS IPYHTIB,
BHOCATH B cepedHpoMy 1o 4,471/ra CaCOs. Bueni Ascrpaaii
BBa)KalOTh, IO 3a PO3KMAHOTO BHECEHHs BallHa He Caig
3actocoBysaTy Oiapmre 2,57T/ra, ockiapkm OyJe 3HIDKyBaTHCS
AOCTYIIHICTh POCAMHAM MarHilo i MiKpOeAeMeHTiB.

Huni Ha BUpoOHUIITBI Bee YacTile (IIopsiA 3 BUIle3a3HAYEHIM
MEeTOJ4OM) 3acTOCOBYIOTh PO3PaXyHOK HOpPMM BallHa 3a HOpMaMu
toro BUTpaT Ha 3MinieHHs BeAndHN PHeoa. (Tab4. 2.3):

Hcaco,=ApH - A - 10,
Ae ApH - szannaanosane s3Mmimenss pH (pH ontumaasse — pH
paxTiane);

A - sutpatu CaCOs a5 smimennst pH Ha 0,1, 1/ra (Tada. 2.4);
10 - Koe(l)iLIiGHT AAsl TlepepaxyHKy B TOHHM Ha 1 ra.

Tabauisa 2.4

Hopmatusu Burpat CaCOs gas 3miam nmokasamka pHeoa
rpyaTy Ha 0,1 yacTky, T/ra

Tpysmin I'panyaomerpranmit Kucaotnicts rpyHry
CKAaJ IPYHTY pH<4,5 |4,5-5,0|5,0-5,5

lepHOBO- ITimanmii i cyninasmi 0,45 0,61 0,63
M1iA30AMCTL /lerko- i cepe AHbOCYTAMH-

KOBUII 0,71 0,81 0,84

Cipi aicosi, yopno- |Ilimanmii i cymimanmii 0,48 0,62 0,65
3eMI OIIiA30.4€eHi /lerko- i cepegHbOCYTAVH-

KOBUII 0,66 0,80 0,91

Baxxkocyranukosuii 0,68 0,81 0,93
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OpienToBHi HOpMHK BallHa MOXKHA BU3HAYNUTH i 32 BEAMYUHOIO
PHeoa 3 ypaXyBaHHSIM IpaHyA0MeTPUYHOTO CKAaAy IPYHTY (Taba. 2.5).

Tabamnis 2.5

Hopmu CaCO:s (1/ra) 3aaexxHo0 Big mokasumuka pH i rpanyao-
MEeTPUYIHOTIO CKAaAYy IPYHTY 3a BMICTY TyMyCy MeHII sIK 3 %
(pexomenaamnii BIAA)

pHeoa.
<45 | 4,6 4,8 5,0 52 |52-54
CymimniaHi i 24erkocyrAMHKOBi 4,0 3,5 3,0 2,5 2,0 2,0
CepeaHbO- i BAXKKOCYTAMHKOBi| 6,0 5,5 5,0 45 4,0 3,5

I'pyntu

AAas BU3HaYeHHs ITOTpeOu I'PYHTIB y IIOBTOPHOMY BallHyBaHHI
IPOBOASATDL A0AATKOBE arpoXiMiuHe 0OCTesKeHH:.

CepeaHs mepioAMYHICTL BaIHyBaHHA IPYHTIB Yy  pi3HMX
perionax VYkpainu HeogHakoBa: y Ilepeakapmarri, Kapmarax i
3akapmnarTi — 4-6 pokis, IToaicci — 6-7, Aicocteny — 6-9 poxis.

Bpaxosyioun pisHe BigHOIIEHHS CiAbCHKOTOCIIOAAPCHKIX KYAb-
TYP 40 peaxlii IPyHTOBOTO PO34MHY, BaIIHO B IPYHT BHOCATD 3 TAKMM
po3paxyHKOM, IIfOO JOTO MakcUMaAbHa Aisf BUABAsAAcsI Ha
KyAbTypax IIepIIoi i Apyroi rpyIl Ta MEHIIIOIO MipOI0 — Ha KyAbTypax
TpeTboi i yeTsepToOi rpym. Y /licocTelly BallHO HaiiKpallle BHOCUTHU
IliZ ITOIepejHNKN TUX KyAbTyp, fAKi 400pe pearyioTh Ha IIpoBeJeHe
BaIlHyBaHH:. 3a 0e3I1Ay>KHOTO0 OOpOOITKYy IPYHTY i MOHOKYABTYpPU
KyKypyA3U BaIlHyBaHHA IIpOBOAATL y ABa pasu  dacrTilie
MOAOBMHHMMM HOpMamMu BamHa. IlepeHacnueHH:A I'pyHTY BaIllHOM
3HIDKYE JOCTYIIHICThL pocaMHaM MikpoeaeMeHTis. Hamnpukaag,
LIMHKY — KyKypPYy43i, MarHilo i 3aaisa — coi.

2.4. BAITHSIHI A4OBPVIBA

Bamusani 400pMBa MOAiASIOTH Ha TPU TPYHU: IIPOMUCAOBOTO
BUPOOHMIITBA (OTPUMYIOTh PO3MEAIOBaHHAM TBEPAMX KapOOHATHMX
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1opia, HalpMKAaJ, BaIHAKOBE i 4040MiTOBe OOpPOIIHO); BiAxoAu
MPOMMCAOBOCTI, sAKi MarOThb BMCOKMI BMIiCT BamHa (MeTaAypriiiHi
IIIAaKM, IJeMeHTHMI 1mna, Aedekat, caaHIleBa 304a Ta iH.); MicIieBi
AoOpmBa 3 IyxKkmux (M'AKMx) KapOoHaTHMX IIopia (Tyd, raxa,
Mepreas Ta iH.), 5IKi, 3a3B14ali, He IOTPeOyIOTh pO3MeAIOBaHH:.

Teepdi xapbonamni nopodu 3aAe>XXKHO BiJ BMICTy KaAbIiio i
MarHilo Ha3mBaiOTh BamHsAkamu (50-55% CaO i a0 1% MgO),
AoaomituzosaHuMy BanssaKamu (40-55 % CaO i g0 9 % MgO) Ta
aoaomitamu (25-32 % CaO i ao 14-20 % MgO). 3a BmicToM 40 5 %
AOMIIIOK (TAMHA, ITiCOK Ta iH.) IOPOJy Ha3MBaIOTh YMCTOIO.

Harim'sikimmmoro i3 TBepAMX IOpi4 € Kpeliga, sIka MICTUTB 40
55 % CaO i anme g0 0,6 % MgO. BoHa aeTK0 po3MeAIOETHCA, TOMY
Tpoxu edeKTUBHIIIa MOPiBHAHO i3 BaITHAKOM, OCOOAMBO y MepIINit
PiK BHECEHH:I.

SIKicTp BamHAHMX AOOPMB OIHIOIOTH He ANIIE 3a BMICTOM
CIIOAYK, SIKi HEeMTPaAi3ylOTh KUCAOTHICTL I'PYHTY, a # 3a TOHMHOIO
(ToHKicTIO) TIOMeay. YuM ToHIIe mmomea A00puMBa, TUM IIBUAIIE i
IOBHiIle BOHO B3a€MOAI€ 3 IPYHTOM, Ta IIBMAIIE HeNTpaaisye
KMCAOTHICTD IPYHTY.

Bannane 60opowno OTpUMYIOTh PO3MEAIOBAHHSIM BaITHAKIB. Y
BOJi BOHO Ba>KKOPO3UMHHE, TOMY e(peKTUBHICTh IIOT0 3HAYHO 3a/e-
SKUTD BiJ, TOHUMHU ITOMeAay. BamHsane GopomHo Mae MicTuTH KapOo-
HaTiB KaAbIIilo i MarHilo y mepepaxyHky Ha CaCOs He MeHI 1K 85 %.

Aoromimose 60powHO OTPUMYIOTH PO3MEAIOBAHHSAM A040-
MiTy, AKMII Ma€ MicTUTH KapOOHATIB KaAblilOo i MarHilo B Hepe-
paxynky Ha CaCOs — 80-110 %. Ocobauso edexkrusHe J010MIiTOBE
OoporHo Ha OigHMX Ha MarHii mimaHmx i cymimanmx rpysrax. Ilia
Jac BHECEeHHs MTOBHOI HOPMM A0AOMITOBOTO OOpOIITHA HeTaTMBHUIL
BILAMB BaIlHyBaHHJ Ha KapTOILAIO i ABOH BigCyTHiit abO 3HAYHO
MEHIINI, HiX IIpM BHECeHHI IIOBHOI HOPMM IHIIMX BaITHSHMX
A00puB.

Bioxodu npomucaosocmi. 3a oOcsaraMm 3acTOCyBaHHA BOHU
3aliMaloOTh 3Ha4yHy 4YacTKy cepe/ BaIHAHUX A00pus i 3a epeKTus-
HICTIO He IIOCTYHAIOTLCA BaITHSHOMY OOpPOIIHY, OCKiABKM A0 IX
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CKJAaay B 3HAYHIiN KiAbKOCTi BXOAATH OpraHiuni peuosunu, ¢pocdop,
cipka, pisHi MikpoeaemeHTu. lIlpoTre Jesdki 3 BiAXOAIB MiCTATDH
AOMIIIKY, IIIO HeTaTMBHO BILAMBAIOTL Ha PO3BUTOK POCAUH, 30KpeMa
Ha 1o4atky pocty. Lle caig BpaxoByBaTu IIpM 3aCTOCyBaHHI iX A4sd
BaIlHyBaHH: I'PYHTiB, 0COOAMBO Y BICOKMX HOpMaXx.

Haaene i zawene eanno. Ilpu BuIIasioBaHHI TBEpAUX BaIlH:I-
HUX IIOpi4 A40OyBalOTh IIaJ€He BaIlHO, OCHOBOIO SKOIO € OKCUAU
KaAbIIilO i MarHio.

3a TpuBaAoOTO BiAKPUTOTO 30epiraHHs MaJeHe BaIlHO, B3a€MO-
AII04M 3 BOAOIOIO, YTBOPIOE TigPOOKCHAM — rallleHe BallHO:

CaO + H:0 ¢ Ca(OH)..

lamrene BamHO, $IK BigX0AM BUPOOHMUIITBA, OTPUMYIOTh Ha
BaIlHSIHIX 3aBOAax Ta i/ 4Jac BUPOOHUIITBA XAOPHOTO BaIlHa. 3a
HeITPaAi3ylo4olo 34aTHICTIO 1 T rameHoro BanHa pisHO3Ha4Ha 1,35 T
CaCO:s.

PosunnHicts ramenoro sarmHa Ca(OH): y 100 pasis Oiabima,
Hixk CaCOs. Tomy nle mIBMAKOAiIOUe BallHsIHe A40OPMBO HaliKpalile
BUKOPIMCTOBYBAaTH A/s BaITHYBaHHS TAMHMCTUX i BaXKKOCYTAMHKOBMX
rpyHTiB. BHOCATE J10TO 3a 4Ba TUCKHI 40 CiBOM ciabchKOrocrogap-
CBKMX KYABTYp. YHacCAiZOK OiABII IIBMAKOTO BMMMBAHHS KaAbIIilO
MicAs14is raleHoro BariHa MeHITa, Hi>K BaITHsAHOTO OOpOIIIHa.

Hedekat — ue BiAx0an LYKPOBMX 3aBOAIB Micns nepepob-
NEeHHA KopeHennogaie 6ypsKky LyKpoOBOro.

Cyxuit gedexar oaorictio He Giabmie HixX 20 % Mictuts 60—
75 % CaCOs, 10-15 — opraniuamx pevosus, 0,2-0,7 — N, 0,2-0,9 -
P:05, 0,3-10% K:0 ta immi eaementm >xuBaeHHs. Tomy 3a
e(eKTUBHICTIO A4 BCIX KyaAbTyp JedeKaT 3HAuHO IIepeBakae
BaniHAHe OopomHo. Jedexar edeKTHBHMIT Ha IpPyHTax 3
riApOAITVYHOIO KMCAOTHICTIO HEe MEHIII SIK 2 CMOAB/KT IPYHTY.

Aas BallHyBaHH: KUCAMX IPYHTIB cepeJ BiAXOAiB IIpoMUC-
A0BUX HiAIPUEMCTB TaKOK MOXKHA BMKOPMCTOBYBaTU MeTaAypriliHi
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IAaKy, IIeMeHTHMII Imma, (PAOTaliifHi Bigxoam, 304y (CAaHIIB,
KaM’ sIHOTO ByTiaas, Topdy), 40AOMITOBUIT 1N, AYHITOBE OOPOIIHO,
rasope i coJoBe BaIlHO, IIiA304, BiAXOAU II€AI0A03HO-IIAIIEpPOBOTO
BUPOOHUIITBA, KapOiaHe BaIlHO.

MicueBi BanHsiHi pobpuBa — ue nyxki (M'Aki) kapboHaTHi
nopoau, siki He NOTPeGYOTb PO3MENTOBAHHS.

Boum miBuame Aif0oTs, TOMy eQeKTMBHIiNI, HiK MOAOTI
BanHsAkM. /O HHUX HadeXaTb BamHAHI TyQu, Taxa, Mepreai,
TopdoTydn, IpUpoAHe 4010MiTOBE OOPOIIHO.

2.5. EOEKTUBHICTb BAITHYBAHHSI IPYHTIB

EdexTuBHicTh BaITHAHNX A0OPUB 3aA€XUTH Big popM, HOPM,
CTPOKiB i cmocoOiB iX BHECEHHSI y IPYHT, UyTAMBOCTI KyAbTyp i
BAACTUBOCTeN TIPYHTY, IIO€AHaHHs BallHyBaHH: i3 3acTOCYBaHHAM
OpTaHiYHNUX Ta MiHepaAbHUX A400pus. Illo BuIlla KMCAOTHICTE IPYHTY
i BuIla HOpMa BaIlHa, TO OiabIna eeKTUBHICTh BiA BaIlHyBaHH:I.
IIpupict ypoxaio Big 3acTOCyBaHHs OITMMAaAbHMX HOPM BallHa
3HAYHOIO MipoI0 3aAeXmuTh Big OioaoriuHMx ocobamsocTeit
CiABCBKOTOCIIOAAPCHKIUX KYABTYP (Tada. 2.6).

Tabaumst 2.6

IIpupicT ypoKaiHOCTI CiabCbKOTrOCOAaPChKNUX KYABTYP Big
3aCTOCyBaHHS ONITMMAaAbHMX HOPM BaIlHA Ha KMCAMX IPYHTaX, I/Ta

Kyasptypa IToaiccs Alicocren I,TPMKapHaTTH
i 3akapmarrs
1 2 3 4
ITimenuiist o3mmMa 2,0-5,5 1,9-3,6 3,5-59
Kurto osume 2,0-4,0 1,5-2,0 2,0-5,0
Sluminb 2,0-6,8 2,0-3,0 2,8-9,0
Osec 06-15 - -
Kyxkypyasa (sepHo) 3,0-9,8 29-7,3 48-8,8
/ltlonuH (3epHo) 05-2,6 - 1,2-1,5
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1 2 3 4

I'peuka 1,4-27 - -

bypsx mykposuit - 17 - 50 30-76
T'opox 1,8-3,4 1,8-4,0 4,7-9,0
/1b0H (BOAOKHO) 05-2,1 - 1,8-2,0
Konrormmha (ciHo) 8-20 2-10 15-40
/lioniepHa (ciHo) - 27 - 46 44

Kapronas 19 -50 10 - 28 23 -52

EdextupHicTs MiHepaabHUX 400PUB Ha A€pPHOBO-IiA30AMUCTUX
I'PYHTaX, HaBiThb y CiBO3MiHi 3 TaKMMM CTiIKUMM A0 KUCAOTHOCTI
IPYHTy KyAbTypaMM, fAK KapTOIlAs, AIONMH, AbOH, JKUTO O3UME,
3pocrae 3a ymoB BanHysaHH: Ha 20-30 %, a THOIO — Ha 15-20 %.

3a cyMicHOTrO BHeCeHHs JOOpWB Ta BalHa ITig KyAbTYpH, IO
Ay’Ke pearyloTb Ha BaIlHyBaHHS IPYHTY (AIOIlepHa, KOHIOIIMHA,
OypsK, pinak, AIMiHb, KYKypyA43a, HIIEHUIs, ropoX), epeKTUBHICTb
MiHepaAbHMUX A00PUB 3aA€KHO BiJ yMOB IX 3aCTOCYBaHHS 3pOCTa€ Ha
30-90 %, a opraniuyamx — Ha 2040 %.

BanHyBaHH: BIIAMBa€ TaKOXK Ha sIKiCTh BUPOILEHOI POAYKIIii:
HiABUIY€EThCA BMicT Oiaka B 3epHi, LyKPy B KOpeHer104ax,
KapOTUHY 11 aCKOpOiHOBOI KMCAOTH B OBOYaX i TpaBax, MOAIMIITYEThCS
SIKICTb HaCIHHS.

Bannysannsa mae moeguyBaTHCs 3 BHECEHHAM AOOpUB, IO
3HaYyHO IIiABUINYE IX B3a€MHY eeKTUBHicTh. BanHO mpumsuamrye
rpornecu MiHepaaisanii opraHiuHux 400pUB Ta 0AHOYACHO ITOCUAIOE
BUKOPUCTaHHs €JeMEHTiB >KMBJAEHHsA POCAMHaMM Ta BIIAMBA€ Ha
BAACTUBOCTI IpyHTy. OKYIIHICTL OpraHiyHmx J4oOpMB 3HAYHO
miapuiyeTtbes. Lle iHoal ga€ 3Mory 3MeHIIMTH IX HOPMY, a,
BiATI0BigHO, 301ABIIUTY YAOOPIOBAaHY HUMMU ITAOITY.

OckiapKu BanHsIHI 400p1Ba OBiABHO B3a€MOAIIOTE 3 IPYHTOM,
Hai10iabIna eeKTUBHICTD Bij BallHYBaHHS BVIBASIETHCA Ha 2-3-11 pik
micas BHeceHHs. [losuTuBHMII BIAMB HOBHOI HOPMM BaIlHa Ha
BpOXail BUABASIETBCS BIPOAoBX 8-10 poki. 3a 1leif 4vac Ha
CepeAHbO- i CMABHOKMCAMX I'PYHTaX KOXKHA TOHHA BaIlHa B CiBO3MiHi
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3abesrreuye mpupict ypoxaitHocti KyasTyp 1,2-1,5T/ra y mepepa-
XYHKY Ha 3epHO.

3 ypaxyBaHHSM KOHIOHKTYPM PMUHKY i HOBMX €KOHOMIUHIX
YMOB OKYIIHiCTh BUTPAT Ha IIpOBeJeHHs BallHyBaHHsd MOKe 3HauHO
3MmiHIOBaTUCs. [Ipore HesanepeyHO OgHe — KOXKHUIL 3€MAEKOPUCTY-
Bau Ma€ 3HATM, IO BaIHyBaHHS KUCAMUX IPYHTIB — OCHOBHUIL i
OOOB’sI3KOBUII €4eMeHT CHUCTeMU YyA00peHHs 3a OyAb-AKMX YMOB
rOCII0AapIOBaHH:L.

2.6. TTIICYBAHHS COAOHIIIOBATUX I
COAOHYAKYBATUX IPYHTIB

FincyBaHHA — Lie BHECEHHS Tincy 3 MeTo XiMivHOI Meniopauil
CONOHLIIOBaTKX | COMOHYaKyBaTUX I'PYHTIB, AKi MalTb BENWKY YacTKy
HaTpito B ['BK i NyxHy peakuilo, IO 1 3yMOBMIOE HECTPUSTIIMBI
i3nyHi, xiMiyHi, disnko-xiMiyHi Ta GionoriyHi BNacTMBOCTI Ta HU3bKY
pOAYICTb I'PYHTY.

Teopernynoro OCHOBOIO riricyBaHH: € KOHIIEIIITist
K.K.TIeapoiins npo nposigHy poab OOMIiHHOTO HaTpil0 B COAOHIIe-
BOMY IIpOlleci IPyHTOYTBOpeHH:1. /i TiIicy BUABASIETHCA B TOMY, IIJO
BHECEHMIT KaAbLlill BUTICHs1€ 0OMiHHuI Hatpiit 3 IBK, crBopooun
Iepepary ioHiB KaAbILil0 B I'PYHTOBOMY PO34YMHi, BHacAigOK 4Oro
3MEHIIYEThCS PyXOMICTh I'PYHTOBMX KOAOIAIB (TyMyCy, TAMHHA Ta iH.),
HENTPaAi3yeTbCsl AY>KHICTh 1 CTBOPIOIOTBCS YMOBU A4Sl OKYABTY-
PEeHHs IPYHTY.

lnc egexTuBHO Ai€ AuIlle B TOMY BUITaAKy, KOAU MiATPyHTOBI
BOAU posTamosaHi ranbire 1,2-1,5 M. B inmomy Bunagxy npoaykru
OOMiHHMX peakiii (cyapdar HaTpilo Ta iH.) He BUHOCATHCS BHU3 IIO
I'pyHTOBOMY IIpO(iaIO 11 pO3COAIOBaHH: He Big0yBae€ThCsI.

JyXHa peakxlisg IPYHTY HeCHpPUATAMBA AASl BUPOLIYBaHHS
0i4BIIOCTI CiABCHKOTOCIIOAAPCHKUX KYABTYP, 3HMKYE JOCTYIIHICTDb
Aas pocaun ¢Qocdopy, 3asiza, MapraHuio it Oopy. OcHOBHOIO
HNPUYMHOIO 3arndeli pOCAMH Ha 3acOA€HMX IPYHTaX € BMCOKMIA
OCMOTHYHMUI THUCK I'PYHTOBOTO PO3YMHY, SKUI IIEPEBUIIYE TUCK iX
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KAITUMHHOIO COKY, BHaCAi4OK YOTO 3MEHIIY€EThCs HaAXOAKEHHS BOAU
B OKpeMi TKaHUHM, 30iABIIYETLCSA TpaHCIipallis, IOTipIIyeThCs
acuUMiAsANis, AMXaHHS Ta YTBOPEHHsS IYKpiB, IO MPU3BOAUTL A0
BUCUXaHHs 11 3arnbeAai pocAmH.

[loTpeba y ximiuHilI Meaiopallil coA0HJYaKyBaTHMX IPYHTIB
3pocrae (Big caabOkoi 40 cepeaHBOI i CMABHOI) 3i 30iAbBIIEHHAM
YJacTK! HaTpiio B IBK 3 5 20 20 %. Tomy rincysanHs 6iabIn moTpe-
OyI0Th coa0HuYaKyBati IpyHTH (Mictats 10-20 % ioniB Na*) i coaoni
(mictath Giabire 20 % ionis Na* y I'BK).

Baactusocti c4a00c0A0HIIOBATUX TPYHTIB IOAIMNIIYIOTH 3a
AOIIOMOTOIO 3eMAIOBaHHA i piTomeiopartii.

3emnioBaHHS — Le 3acuMnaHHA COMOHLOBATMX MMAM
poatoymm (3assuyar YopHo3emom) wapom 15-20 cM IpyHTy.

ditomeniopauia — pauioHanbHWA niabip KynbTyp Ta
ONTUMAasbHUX TEXHOMOTIN X BUPOLLYBAHHS.

Tak, yacTka mapy Ta iHIIMX KyABTYp y CiBO3MiHi (a0LlepHa,
6ypKyH, 6araTopqui 3/aKOBi TpaBM Ta iH.) MalOTh CHPUITU
PO3COAEHHIO i PO3COAOHIJIOBAHHIO i3 3aCTOCYBaHHAM iHINNMX BUAIB
Meziopanii (riIcyBaHHS, KWUCAYBaHH:, 3€MAIOBaHH:, CaMOTIIICYy-
BanHsa). Hampmkaas, xoHiommua i aiolepHa MaioTh TIAMOOKY
KOPEHeBY CUCTeMY, 3aBASIKM 4YOMY BigOyBa€TbCsl IepeMillleHHA 3
rAnOOKMX IIapiB IPYHTY (MaTepMHCBKOI IIOpOAM) KaAbliilo Ta
HaKOITMYeHHs 11010 B opHOMY Iapi. Kaabriit Buticase 3 [BK natpii,
IO CIPUAE PO3COAEHHIO I'PYHTY, i JIOTO Ay>KHa peakilis 3Millye€ThCs
y BiK HeMTpaAbHOI.

Y KOHTeKCTi IpoBeJeHHs 3eMeABbHOI pedpopMM y palfoHax
MOIIMPEHHs COAOHLIEBUX IPYHTIB IIepel0aydaioTh BUBeAEHHs 3 piaai
CMABHOCOAOHIIOBATUX IPYHTIB i COAOHLIEBUX KOMIIAEKCIB, A€ ILASIMU
coaoHLiB 3aiMaioTh 50 % i Oiabllle, 445 3alpoOBaAKEHHS Ha HUX
KyABTYPHUX CiHOXKaTel i macosui. /Jas IX CTBOpeHH: 3aAy4aiOTh
ajarnToBaHi A0 TPYHTOBMX YMOB COJe- Ta COAOHIIECTiNKi Tpasu
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(OKicHMIIA, KaHapKOBa TpaBa, OYpPKYH, AsAABUHENb, CTOKO.OC,
Cy/aHCbKa TpaBa Ta iH.).

Y mnocymamsux paitonax Cremy, Je Mi4 COAOHIIEBUM
ropusoHToM Ha rambuni 30-50 cM 3aasrarote Oarati Ha TiIc i
KapOOHaTM KaAbllilO IIapy IPYHTY, TiIICyBaHHs 3AIICHIOETLCA 3a
MeTOAOM caMorincysaHH:A. Jas IIbOTO TIPOBOAATH IAaHTaXKHY
opaHKy Ha ramomay 50-60 cM (3aA€XXHO Big TAMOMHM 3aAsTaHH:
TiIICOHOCHOTO INapy IPYyHTY). baraTtmit Ha KaAbIiiil m1ap IpyHTY i
yac OpaHKM BMHOCKUTBCS Ha IIOBEpXHIO 1 IlepeMiIly€Tbcs i3
coaonuesuM ropusoHToM. Ciap Na2S0s - 10H20 (raayGeposa ciab),
IO YTBOPIOETHCSI BHACAIAOK B3a€MOAIl KaAblilO TIiIlcy 3 I'BK,
IOCTYIIOBO BMMMBAEThCS Y HVDKHI IIapyM IPYHTY, a KUCAOTHICTb
I'PYHTOBOTO PO34MHY 3Milly€Thca y Oik HeiTpaapHOI. Ilaanraxkna
OpaHKa COJOHIIB TaKOX CIpPHUIE PYIHYBaHHIO AOCUTH IITiABHOTO
BOAOHEIIPOHNMKHOTO MYyAyBaTOIO TOPU30HTY, B IKOMY 3aTPpUMYIOThCS
BCi MyAyBaTO-ITIAYBaTi YaCTOUKH, 1110 ITepeBakHO PO3MIITYIOThCs Ha
ram6uni 18-20 cm. Kpim Toro, moainmyiorscsa ¢izmuni, ¢isuko-
XiMiyHI BAQCTMBOCTI 1 BOAHUII PeXMM COJAOHIIB, CTBOPIOIOTLCS
COPVATAMBI YMOBM AA4sl 30aradeHHs IPYHTy pyxomumn ¢gopmamu
€4€MEHTIB KMBAEHH: Ta AASl BUMMBaHH: A€TKOPO3YMHHUX COAE.
ITicasaia naaHTa>kHOI OpaHKM BUABASIETHCS BIPOAOBXK 50 pOKiB.

HopMmu rincy BmMsHayaiOTh 3a €KBiBaA€HTHOIO KiABKiCTIO
HaTpilo B IBK, sixa mae OyTu 3aMiHeHa Ha KaAbIlili. PisHmIIs Mix
3araabHOI0 KiABKICTIO OOMIiHHOTO HaTpil0 i 0e3le4yHoro Iioro
KiabKicTIO B IpyHTi (3a3Bumyait 5-10 % eMHOCTI KaTiOHHOro OOMiHY)
CTAaHOBUTDH KiABKICTh HATpilO, Ky IOTPiOHO 3aMiHMTHM Ha KaAbLIl.
Aaa samimieHHst 1T HaTpilo 3a eKBiBa/AeHTHOIO MacoOl0 IOTPiOHO
0,086 r CaSOs-2H20. Buxogsum 3 nporo, HOpMy rircy H (t/ra)
PO3paxoByIOTh 3a TaKOIO (POPMY10I0:

H=0,086(Na-K-T)H-d,

ae 0,086 — 1 mr-exs CaSOs4 - 2H20, 1;
Na - B™micT HaTpio;
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K — gacrka AomycrnmMoro BMicTy HaTpil0 B €MHOCTI KaTiOH-
Horo oOMiny 1pyHTY (0,05-0,1), 3a sIKOI ririIcyBaHH: He IIPOBOASTE;
T - emHicTs KaTioHHOTO 006MiHY, Mr-ekB/100 I IpyHTY;
H - ToBmMHa MeaiopoBaHOTO HIapy I'PYHTY, CM;
d — 06’eMHa Maca MeAiOpOBaHOIO IIApPy I'PYHTY, I/cM?3.
lnc, nomagaoum B IPYHT, B3HEMIKOAXYE B IPYHTOBOMY
PO34lHI CcOAy, sAKa € IMKigAuBa 445 PO3BUTKY POCAVH:

CaSO: +Na2C0s = CaCOs + Na2S0sq,

a KaAbLIill IIOCTYIIOBO BUTiCHsI€ HaTpilt i3 TBK:

Na*
[IBK] + CaSO: — [IBK] Ca2* + Na2SOa.
Na+

Cyabpgar HaTpilo, 1110 YTBOPIOEThCA, € HeMTPaAbHOIO Ciaaio. Y
HEBeAMKMUX KiAbKOCTAX BiH He IIKIAAMBUN A4Sl POCAMH, aje IIpU
IriICyBaHHI COAOHIIIB, A€ BMICT HaTpilO B I'BK 6Giasrme Hixx 20 %, 1oro
MOTPiOHO BUAAAATH, BUMMBAIOUYH i3 KOPEHEBMICHOTO I1apy I'PyHTY.

Bsaemogioun 3 IrpyHTOM, TIillC OAHOYAcCHO Ai€ Ha POCAMHH,
OCKiABKI € A0AATKOBUM JXKepeaoM KaabIlilo Ta Cipku i Moxxe OyTu
edpexTMBHMM A00puBOM Ha OyAb-AKUX (a He AMIIe Ha AY>KHUX)
IPyHTaXx.

Aas TincyBaHHA IPYHTIB BMKOPMCTOBYIOTL TiIlC Ta iHIII
BiaxoAm ximiuHOI poMucaoBocri (pocdorirc, ranHorirc).

Huni ax MeaiopaHTu BMKOPUCTOBYIOTh XAOPHUJ KaAbLiIO,
CipKy, cyapdar 3adisa, cyabdar aaoMiHiio, dedekar, HeopraHiuHi
K1cAotTn (cipuaHy, coasdHy, a3oTHy) Tomio. Bubip MeaiopaHra
BU3Ha4a€ThCs e(PeKTUBHICTIO JI0TO BIIAMBY Ha IPYHT Ta BiAIIOBiAHOIO
BAACTUBICTIO IPYHTY.

EexTuBHICTh TillCyBaHHS COAOHIIB Y AiCOCTEIOBill 30HI
Aocuts Bucoka. llicas oaropasosoro BHeceHHs rincy B Hopmi 10 T/ra
npubaBKa BpPOKaloO 3epHa KOAOCOBMX KYABTYpP IIIOPOKY BIIPOAOBXK 7—
8 pokis craHosuts 0,5 T/ra, 0AHOpPiUHMX Tpas — 2,5, a HaraTopiuHMX —
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3,51/ra. ¥ cepeanpomy 3a 8-10 pokiB y CTemosili 30Hi BOHa JeIio
akx4ya — 0,3-0,4 T/ra.

[laanTaskHa oOpaHKa 3a0e3Iledyy€ cepeaHbOPIUHMII IpuUpicT
YPO>KalfHOCTi 3epHOBMX KyAbTyp y Mexkax 0,4-1,0 T/ra.

Y GorapHux (He3poIIyBaHIX) YMOBaX MeAiOpaHT IIOBiAbHiIIIe
B3a€MOJI€ 3 IPYHTOM, TOMY JOTO Ais TpuBaaillla, a MOBHMI eeKT
AocAara€Tocs  Amme Ha 4-5-11 pik. OrTxe, 441 MigBUILIEHH:
edpexTMBHOCTI  rincyBaHHS ~HOTPiOHO  CHpUATH  IiABUIIIEHHIO
BOA0TO3a0e3Ie4eHOCTi IPYHTY.

EexTuBHICTD TillCyBaHHS I'PYHTIB IiABUIIYETLCSA 3a IOEAHA-
HOT'O BHECEeHH:I OpTaHiuYHMX i MiHepaabHMX 400pus. Cepes MiHepaab-
HUX A00puB y 1bOMy pasi edekrusHimi ¢izioaorivno Ta
rigpoaiTiaHo xucai popMmu.

3MmiHa arpoximiuHmx i (pisMdHMX BAACTMBOCTEN COAOHYAKY-
BaTUX IPYHTIB BigOyBa€TbCA AOCUTL IIOBiAbHO, aje 30epirae€rhbcs
TpuBaanit yac. ToMmy 1moBTOpHY Meaiopamiio, SIKIIO Iie HOTpibHO,
IIPOBOAATH He paHille HixX yepes 10 poxis.

? IIuTanns A CaAMOKOHTPOJIIO

1. OxapaxTepuayiiTe Ipynmu KyAbTyp 3a BiAHOIIEHHSAM A0
KVMCAOTHOCTI I'PYHTY i BaIlHyBaHH:I.

2. 5IKk BIAMBa€ INiABUINEHHS KHMCAOTHOCTI Ha BAaCTUBOCTI
I'PYHTY i pocauHu?

3./Ike 3HaueHHs Ma€ KaAbLill AAsf IPYHTY 1 >KMBAEHH:
pocann?

4. SIxe 3HAUEHHS Ma€ MarHill 445 IPYHTY i JKMBAEHHs POCAUH?

5.5Ix BusHaUMTH HOTpeOy IPYHTY Y BalHyBaHHI Ta HOPMY
BaItHa?

6. HasBith criocobm i cTpoky BHECEHH: BaITHSIHIX A00pUB?

7. HasBiTh BarH:HI 400pHMBa Ta OXapaKTepu3yiiTe ix.

8. SIxi 0cobAMBOCTI MpOBejeHHs BaIlHyBaHH:S y Pi3HMX THUIIaX
CiBO3MiH?
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Po3aia 3
MIHEPA/ABHI AOBPUBA, X

BAACTUBOCTI TA OCOB/ANBOCTI
3ACTOCYBAHHISI

&
A4

L 2
L X 2

3.1. KJACUDIKALIISI ATPOXIMIYHIX 3ACOBIB

Baska1Bo10 yMOBOIO CiABCHKOTIOCIIOAQPCHKOTO BUPOOHUIITBA €
MiABUINEHHS BPOXKAiB pi3HMX KyApTyp 1 Ix 30epeskeHHst Big
IIKiAAMBUX OpraHi3MmiB — Oyp’sHiB, mKigHMKIB i xBopob. Ilopsg 3
A00puBaMI y CiAbCBKOMY TOCIIOAAQPCTBi BUKOPUCTOBYIOTb BeAUKY
KiABKiCTh arpoXiMi4HIX 3aco0iB 4451 MOAIMINEHHS BAACTUBOCTEN
IPYHTY, 3aXUCTy BpoxKaio (OopoTnba 3 TBapMHaMM, pOCAMHaMU Ta
MiKpoopraHiaMamy, IO 3aBAAIOTh IIKOAM CiAbCbKOTOCIIOAQPChKOMY
BUPOOHUIITBY), PeryAI0BaHH: (Pi3ioA0TiYHMX IPOLIeCiB Y POCANHI.

HobpuBa — LUe oOpraHiyHi Ta HeopraHivHi Cnomnyku
npmpogHoro abo NPOMMCNOBOrO MOXOMKEHHS, WO AalTb 3MOry
noninwyBsaTN XMUBMEHHS POCHUH W NigBULLYBaTU POAIOYICTb
I'PYHTY.

3a XapaKTepoM Aii Ha pPOCAMHU TIOAIASIOTh Ha A00puBa
npsamoi i mobiuHol 4il. JoOpusa mpsMoi Ail BUKOPMUCTOBYIOTL A5
HesnocepeAHBOTO 3a0e3IIeUeHHs] POCAUH HEOOXiAHMMU eleMeHTaMU
>KMBAeHH: (a30THi, pocdopHi, KaailiHi Ta iH.). JoOpuBa 11o6iYHOI Aii
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BHOCATh y TIPYHT AAd iX BHAMBY Ha Qisuko-xiMiuHi Ta
MiKpo0OioA0TiUHi BAaCTMBOCTI (BaITHO, TillC, IIe0AIT Ta iH.).

3a TMOXOAXEeHHsAM JAoOpuBa IOAIAAIOTH Ha MiHepaAbHi,
OpraHiuHi Ta OpraHo-MiHepaabHi. Buaiasiors Takox OakTepiaapHi
npemnapat. Minepaaoni abo wmyuni dobpusea — 1ie creliaabHO
BUpPOO€eH] Ha XiMIYHMX MiAIIPMEMCTBAX HEOPTaHIiYHI pedoBUHM abo
HNpUPOAHI MOKAaAM Py (HIepeBakHO MiHepaaAbHi coai). Jo Hux
HaJeXaTb TaKOX 1 Jefaki OpraHiuHi pedyoBMHM, HallpUKAaaj,
Kapbamig. Opzaniuni 0obpusa MICTATb eAeMeHTU >KMBAEHH:,
IepeBa’kHO y CKAa4i OpraHivyHIX CIIOAYK i € 3a3BM4all IIPpOAYKTaMU
MPUPOJHOIO IIOXOAXKEHHA — Top(, coaoMa, THiI Ta iH. Opzano-
Mineparvi 0obpuéa — 1le cyMimi opraHiyHuMX i MiHepaabHMX
A00puB. baxmepiarvni npenapamu MiCTATb KyAbTYpU MiKpO-
OpraHi3MmiB, 34aTHMX HAKOIIMYyBaTWU B IPYHTI AOCTYIIHI 445 POCAUH
¢popMu moxmBHUX pedoBuH. PedoBuHN, SIKi BUKOPUCTOBYIOTH A4S
H6opoTrbn 3 Oyp’sHaMH, MIKIJHMKAMM i XBOpoOaMM pOCAUH, Ha3N-
BalOTh necmuyudamu, ado ciAbCbk0z0cnodapcobKumu ompymoximixa-
mamu.

OrpyToxiMikaTy, sKi 3aCTOCOBYIOTh 445 OOpOTHOM i3
IIKiAAUBUMMU AAsl POCAMH KOMaxaMM, HasMBAIOTh iHceKmuyudamu.
Ilpenmapaty, mpusHaueHi 445 OOpOTHOM 3 Mapa3UTYIOUMMM Ha
pocamHax TpuOHMMM 1 BipycHMMM XBOpoOaMM, Ha3UBalOTh
dynziyudamu, a Aasa OOpoTHOM 3i 30yaHMKamMM OakTepiaabHUX
XBOpPOO pocaAuH — baxmepuyudamu.

bararo mperapatiB BUKOPUCTOBYIOTb K AHMUCEHMUUHT
3acobu AAs 3He3apa’keHHs IPYHTY, 3€pHA i CXOBMUII, a TaKOX K
KOHCep6Yyro4i 3aco0u AAs1 XapuOBUX MPOAYKTIB i TOBApPHOI CMPOBUHI.
Aast akTyBizaliii abo 3aTpuMMaHHA POCTY i PO3BUTKY POCAMH BUKO-
PUCTOBYIOTH (Pi3i0A0TriYHO AKTUBHI PEYOBUHU — CHIUMYAAMOPU, abo
pezyrsmopu pocmy pocAun. 3aAeXHO Big yMOB i HOPM BOHHU IO-
pi3HOMY BIIAMBAIOTh Ha POCAMHM: Y MaAMX HOpMaX BOHH, 3a3BM4ali,
aKTUBI3yIOTh iX piCT, a y BeAMKMX, HaBIlakl, 3aTpUMYIOTh abo
MOBHICTIO HMPUNUHAIOTH 110r0. Oco6AMBO €(PeKTUBHO BUKOPUCTO-
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BYBaTU PeryAsiTOpU poCTy Aas sHuIeHH: Oyp sanis. [IpenapaTy, axi
3aCTOCOBYIOTS i3 LIi€I0 MeTOIO, Ha3MBaIOTh 2epOiyudamu.

Aas  TiABUIEHHs IIPOAYKTMBHOCTI IIpalli B CLABCBKOMY
rOCIIOAApPCTBi  3aCTOCOBYIOTH  0a2amoPyHKUioHAAbHI  KOMHAEKCE
npenapamy — IpaHyAbOBaHi IPOAYKTH, AO CKAAAy SKUX BXOAATDH
A00puBa, iHCEeKTOPYHTIINAY, TepOilNAN, CTUMYASITOPY POCTY TOIIIO.

Y Darartbox BuUIIagkax oAl 1 Ti cami PEeYOBMHN BUKOPUCTO-
BYIOTb AAs pisHuUX norped. Hampukaas, kapOamig — ogHe 3
HaKpalluX a3oTHUX AOOpMB, ale JOTO MOXKHa 3aCTOCOBYBATM SIK
repOilna, KOpMOBYy 400aBKy abO HAIIBIIPOAYKT A4 BUPOOHMIITBA
rAacTMac TOIIO.

Y 8B's3Ky 3 IMM BCTAHOBAEHO II€BHI BUMOTM JO SIKOCTI
MPOAYKTIB, SIKi Y3TOA KeHi Mi>K BUPOOHUKOM i CIIO>KMBa4yeM BiAIIOBig-
HMMJ HOPMAaTMBHMMM aKTaMU. 3TigHO 3 HUMM, A0OpmBa Ta iHIIi
COJi BUITyCKAIOTh Pi3HMX COPTIB 32 BMICTOM OCHOBHMX i OaJacTHuUX
peJyoBUH, BeAMYMHM TpaHya, BOoAorocti Ta iH. Bonu nepegbauarors
3aCTOCYBaHHs IIeBHUX BUAIB Tapu 1 MeTOAIB IpOBeAeHHs aHaAi3y
HPOAYKTIB.

MiHepanbHi A06puBa — Ue NpoaykTM NpomMucroBoro abo
NPUPOAHOIO MOXOMKEHHS, WO MICTATb €IEMEHTU XUBFMEHHSA B
MiHepanbHin dopmi.

Inoai ix HasMBaIOTh TyKaMli, a IIPOMICAOBICTh MiHepaAbHUX
A0OpUB - TYKOBOIO Ipomucaosictio. Minepaabni  go0pusa
KaacuikyioTh 3a XiMiuHMM 1 Qi3MYHMM CTaHOM, XapaKTepoM
B3a€MOAII 3 IPYHTOM, CIIOCOOOM BUPOOHUIITBA.

EnemeHTH XUBNEHHs — Le eneMeHTu, NoTpibHi anga pocty

# po3BUTKY POCnvH. X noainsaTs Ha Makpo- | MikpoeneMeHTw.

MakpoeaeMeHTH MiICTATECS B IPYHTI Ta B POCAMHAX Yy
KiAbKOCTAX Bi4 KiABKOX 4O COTMX 4YacTOK BiACOTKa (Ha Cyxy
pedosuny). Ao Hux Hasexats: N, P, K, Ca, Mg, S. Tpu eaementu
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KMBAGHHSI — a30T, (pocdop, Kaaili — Ha3MBaIOTh OCHOBHMMIU i IX
3aCBOIOIOTH POCAMHY y HAlOLABIINX KiABKOCTSIX.

Mixpoeaemenmu — 11e 60p, MapraHelib, Miadb, MOAiOAeH, IMHK
TOIIIO, BMICT SKMUX y I'PYHTaX i pocAMHax He IepeBUIIy€ TUCIIHUX
9aCcTOK BigCOTKa.

Aitoua peuosuna 0obpué — 11 BMICT y A00puUBaX OCHOBHMX
€/1eMEHTIB XXIBAeHH:. 3a BUJaMU eAeMeHTIB JKMB/AEeHHs MiHepaAbHi
Jo0pmBa T0AiAsfI0Th Ha as3orHi, ¢ocdophi (Ppocdathi), KaairtHi
(xaziesi), marniesi (abo marHe3ia4bHi) Ta iH.

Dopmu MmineparvHux 000pué XapakTepusyloThb iX BUAM 3a
xiMIYHIM CKAajoOM, HallpMKJad, amiauHa ceaitpa, cymnepdocdar
TpaHyAbOBaHUI, Kaaiit xaopuctuit Ta iH. KiabkicHe BigHOIIEHH:
Ai104901 pevyoBMHHU, BUHECEHOI 3 YpOXKa€M, 40 BHeCeHOI 3 400p1UBOM
Ha3UBaIOTh KOePiyieHmom euxopucmanns 0itouoi penosunu dobpus.

3a BMICTOM OCHOBHUX €JAeMeHTiB >KMBAEHHs J00pusa
MIOAiAAIOTE Ha OJHOKOMHnOHewmui abo mnpocmi (MICTSATH OAUH
OCHOBHUII e/eMeHT KUBAEHH:) i koMnaexkcHi (MicTATh ABa abo Tpu
OCHOBHUX €A€MEHTU >KMBAEHHs). 3a KiAbKiCTIO OCHOBHUX €/1€MEHTiB
>KUBAEHHSI KOMILAeKcHi 400puBa HasusaioTh nodsitinumu (NP, PK,
NK) i nompiiinumu (NPK), ocTanHi Ha3MBalOTh TaKOXX HOSHUMU.

KpiMm TOro, 3a KOHCUCTEHIIi€I0 KOMIIAEKCHi J00puBa
IOAIASIOTh Ha 3MillaHi Ta CKAagHl. 3MimaHumu Has3MBalOTh
A0OpuBa, OTpUMaHi BHACAiAOK MPOCTOTO MeXaHiYHOTO 3MiITyBaHHSI
TOTOBMX ITOPOIIKOIOAIOHUX (KpHUCTaZiuHuX) abo IpaHyAbOBaHIUX
OAHOKOMIIOHEHTHUX abo ckaaaHmx AoOpwms. SIkmio aAo6pusa, ImIo
MICTATh KiAbKa €4€MEHTIB KMBACHH:, OTPMMaHO BHACAIAOK XiMI4HOI
peaxuii B 3aBOACBKMX YMOBaX, JIOTO Ha3MBalOTh CKAaAHUM (aMmodoc,
Kasziesa ceaitpa Tomo). Ckaadni AoOpmBa MICTATH OJAHOPiAHI
9aCTOYKM, KPVCTaAM 49U TPaHyAN i MalOTh OAHaKOBMUII a00 OAMBBKIIA
xiMiuHMII ckaag. Kpim TOro, BOHM MOXYTb MICTUTH €AeMeHTHU
SKMBAEHHS B Kiapkox ¢opmax. Ckaagni go0pmBa MOXYTh OyTH
piakumu. Ilogia 400pmB Ha ckaagHi Ta 3MilllaHi II€BHOIO MipoOIO
yMOBHMI. 3MimaHi go0puBa mig 4gac 30epiraHHs HepigKO CTalOTh
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CKAaJHUMM BHACAiAOK peakiiil, mo BigOyBa€TbCsl Mi>K KOMIIOHEH-
TaMMy CyMiIIi.

Craadnosmimanumuy Ha3uBaiOTh 400puBa (HalmpukAaad, Kpuc-
Ta/0H), OTPUMaHi IT1icAs 3MiIllyBaHH: I'OTOBMX OAHOKOMITOHEHTHUX i
CKAaAHMX AOOPUB Ta BBEJEHHSIM AO HUX Ta30INOAIOHMX 1 piakmx
CrAaBiB  (PO3YMHIB) 3 HACTYIIHMM 3aTBePAIHHAM CyMili, Io
CYHPOBOAKYEThCsI IEPEKPUCTAAI3aLli€I0 Ta IHIIMMHI ITPOLIeCaMI.

AobpuBa, BCi KOMIIOHEHTU SKUX BUKOPUCTOBYIOTBCA AAs
SKVB/AEHHS POCAUH, Ha3uBalOTh Oe36aracmuumu, Hatipukaasd, KNOs,
NHiNO:s.

Bazamogynxyionarvnumu HasusaioTh MiHepaabHi A00puBa,
IO MICTATD, KPiM eAeMeHTiB JKMBAEHHsI, peYOBMHY, AKi criendpidHo
BILAMBAIOTh Ha POCAMHMU i I'PYHT — 3aTpUMYIOTh aDO MPUCKOPIOIOTh
Al10 A00pMB, CTUMYAIOIOTh PO3BUTOK POCAMH, HOAIMIIYIOTH CTPYK-
TYpy I'PYHTY TOIIIO.

3a arperaTHIUM CTaHOM A00puBa IOAiASIOTh Ha meepdi, pioki i
2a301n00i6Hi (3aCTOCOBYIOTH IIiJ HAKPUTTSIMM, HalpuKAad, AIOKCUA
Byraeiio). Tesepai aoOpusa OyBaioTbh nopouxonodionumu (posmip
gacTouok <1 MMm), kpucmariunumu (posmip Kpucraais >5wm) i
panyarvosanumu (po3mip rpanya 1-5 mm).

Briame 400pmMB Ha BpOXKaIHICTh CiABCHKOTOCIIOAAPCHKIX
KyAbTYp, SKICTb HPOAYKIII 1 pOAIOYICTb IPYHTYy BU3Ha4ya€ IX
edektusHicTh. Ail0 200pMB Ha IPOAYKTUBHICTH CiABCHKOTOCIIO-
AApCbKOI KyABTYpM BIPOAOBX OAHOIO BereTalliliHOro Ilepioay
Ha3UBaIOTh npamoro. JAil0 400pmB, BHeCEHMX IIij IIONIepeAHMK Ha
APYIMII 1 HACTYIIHI pPOKM, Ha3MBalOTh nicasadiero. EdexrusHicTh
B3a€MOJil A00pUB BM3HAYAETLCA CYMICHOIO Ai€I0 ABOX i Oiabime
€/1€eMeHTIB >KIB/AeHH:I IIOPiBHIHO 3 PO3AiAbHMM IX BHECEHHSIM.

Bwmict eaemeHTiB KmBAeHHA B A0OpMBI — Ile HasBHICTD
€/4€MEeHTIB XXMBACHHS, SIKi 3aCBOIOIOTLCS POCAMHAMU 1 pO3UMHAIOTLCS
Yy BOAl, HEMTpaAdbHOMY LMTPaTHOMY PO34lMHi, PO34MHI AMMOHHOI
KNCAOTH, 2 %-My pO34MHi MypallInHOI KMCAOTH. ¥ OlABIIOCTI KpaiH
CBiTy eJeMeHTHU >KMBAEHHS BUpaXkalOoTh B eaeMeHTax. B Vkpaini
IO3HAUYEHHsI BMICTy €4e€MeHTOM BUKOPMCTOBYIOTh AMIIE AASl a30Ty.
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Inmni eaeMeHTH >XMBAEHHS BUPa’kalOTh IIOKK IO B IepepaxyHKy Ha
okcnan — P20s, K:O Tomo. Jas mepepaxyHKy BMICTy €1€MEHTIB
KMBAEHHsI 13 OKCUAIB Ha €eJeMeHTM JKMBAEHHS i HaBIaku
KOPUCTYIOTbCS TaKMMU KoeillieHTaMI:

| N — He nepepaxoBy€TLCA H N — He nepepaxoBy€TLCs ‘
| P:0s- 0,44 =P [ P-2,29 = P:0s |
| K:0-083=K [ K -1,20=K:0 |
| Ca0-0,71=Ca [ Ca-1,40=CaO |
| MgO - 0,60 = Mg [ Mg - 1,60 = MgO |

BigcoTkoBmii CKAa4 KOMIIAEKCHUX JOOpMB  HalfdacTiie
3aIlCYyIOTh CKOPOUYEHO. BMicT eaeMeHTIiB >KMBAEHHS BUpa’kalOTh
undpamy, posgizeHuMu MiX cobolo, 3a3Bmyairi, puckamm. llpm
npoMy Iepmra Iudpa 3aBxau 1nokasye sMmict N, apyra — P20s,
Tpeta — K20. ¥V ABOKOMIIOHEHTHMX A0OpMBax eAeMeHT, AKUIL
BiACcyTHiN, mnoO3HaualoTh HyaAeM. CIIiBBiAHOIIIEHHA eJAeMeHTiB
SKMB/AEHHS y KOMILAEKCHMX A0OpMBax TaKOXK BUPaXKalOTh I pami,
HalpuKAad, SKIo ckaag 400pusa 10-15-10, To po3yMirOTh, I1J0 BOHO
mictuth 10 % N, 15 — P20s5 i 10 % K20, a criiBBigHOIIIEHHS e1€MeHTiB
>KUBAEHHS Y HbOMY cTaHOBMUTH 1:1,5: 1.

ITig ciabcbKOTOCIIOAAPCHKi KyABTYpU A0OpUBaA BHOCITH Y
MeBHMX KiAbKOCT:AX, IO BU3HAYarOThCcA HOpMaMM i goszamu. Hopma
A00pMB — 1lle 3aralbHa KiAbKicTB 400pMB, BHeECEHUX IIig
CiABCHKOTOCIIOAAPCHKI KyAbTYypU 3a IIepioJ 1iX BUPOIIYBaHH:, a
KiABKiCTh 400pMB, BHECEHNX 3a OAMH Pa3, Ha3UBaIOTh 403010 400pUB.

3.2. A30T 1 A30THI 4OBPUBA

3.2.1. Oco6AMBOCTi XMUBAEHHSI POCAMH a30TOM

A30T — 0aMH 3 OCHOBHIX OIOreHHUX eAeMeHTiB. BiH BxoauTh
A0 cKAady 06iAKOBMX pedOBMH i 6araTboX iHIIMX IPUPOAHMX KUTTEBO
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BaXKAUBMUX A4Sl POCAMH OPTaHIYHMX CIOAYK: A4iNOigis, Xaopodgiay,
aakaaoiais, pocdaTnais, HyKAeonporeiais, pisHnx pepmeHTis. Bmict
a3oTy B AESIKUX POCAMHHUX Oiakax craHOBUTH 14,7-19,5 %. ¥V cyxiit
pedoBUHI pocAMH JTioro BMicT Koamsa€tecs Big 0,4 Ao 5 %.
Haiibiapme asory B HacimHi sepHOBMX (1,5-3 %) i 3epHOO0OOBIX
(2,55 %) xyapTyp Ha CyXy peYOBMHY, TOAL SIK Yy COAOMi 3€pHOBUX
3aakiB He Oiapm sk 0,4-0,6 %. Ilorpeba ciabcbKOrocroAapchKux
KyAbTYpP B a30Ti IIOPiBHAHO 3 iHIIMMM eJeMeHTaMU >KMBAEHHS
BUIBASIETBCS dacTimre i 6iapmoio miporo. EdexTusHicTs ya00peHHs
a30TOM IIJOAO BIIAVBY Ha BpO>Kail — HaliBUIIIA.

[Ipobaemy a3oTy B >KMBAEHHI pPOCAMH 1 3eMAepOOCTBi
MOSCHIOIOTh KiabKOMa mnpuumHamu. Ilo-mepie, Bui pocauHu
HeCIIPOMOKHI Oe3rocepeaHbO BUKOPUCTOBYBaTM BiAbHMII a30T i3
nosiTpsa. Awuine 0000Bi Ta JesAki iHIN pocAMHU 3a AOIIOMOTIOIO
Oy Ap00uKkOBMX DAaKTEPill MOXKYTh YaCTKOBO 3aCBOIOBATHU LIeli e 1eMeHT
3 armocepu. Ilo-gpyre, B semmiii Kopi BMicT asory Ayxe
He3HauHMI. OTKe, OiABHIICTL IPYHTIB MICTSITh OOMeXeHi I1Oro
sanacu. Ilo-TpeTe, B yMoOBax cCy4acHOro 3em.AepoOcTBa 3HayHa
KiAbKiCTh a30Ty HEIIPOAYKTMBHO BTPada€ThCs SK i3 caMOIo I'PYHTY,
Tak i 3 BHECeHMX 400pUB.

Y HOpupogHuX yMOBaX OCHOBHUM /JKepeaOM >KMBAEHH:
pocann azorom € anioHM NOs-, xationn NHs¢*, a B oOMexeHiit
KiAbKOCTi — oprasiuHi aHioHm NOz, AerkoposumHHi amigu Ta
Halnpocrimi  amiHokucaotu. Ilpu npomy caig mam’sraty, 10
6006081 pocauHu 3aBAsSKU CUMOiO3y 3 OyabOOUYKOBUMM OaKTepisMu
34aTHi IIOTAMHATH a30T 3 aTMocdepu. BigHomenHs OyapOOYKOBUX
DaxTepiit i >KMBMX pOCAMH B3aeMoOKopucHi. Pocamnmu ognaxoBo
BUKOPJVICTOBYIOTh aMOHIIIHy Ta HiTpaTHY ¢opMu a3oTy. 3a IeBHMX
YMOB KpalllM A>KepeAoM a30Ty AAd POCAMH MOXKYTb OyTU KaTiOHU
NHy, 3a inmmx — anionn NOs-. Ilepesara ogniel gpopmu azory Hag,
IHIIIOIO 3aA€XUTh Bij peakliil cepesoBUINla, JIOIO iOHHOIO CKAaAy,
KOHIIEHTpallil B pO34MHi KaAbllil0, MarHilo, aMOHIHUX 1 HiTpaTHMX
cozeii, 3abe3MeueHOCTi pocAMH Byraepojamu. Tak, 3a Kucaol peaxilii
cepeJOBUIlla POCAMHM Kpallle 3acBOIOIOTh HiTpaTHy, a B yMOBax
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HeNTpaapHOI — aMmoHiiiny ¢Qopmy aszory. Kinnesum mpogykrom
3acBO€HHA Tiel um iHmmoi ¢popmMu a3ory € OiAKOBI pedOBMHM, IIIO
YTBOPIOIOTBCS BHACAIAOK CUHTE3Y aMiHOKIUCAOT.

Pocamum moramHamoTh a3oT i CHHTe3yIOTh OiAoK Ta iHImmi
a30THMCTi peYOBMHY BIIPOAOBK YyCi€l Bererallii, ade iHTeHCUMBHICTD IIUIX
IIPOLIeCiB Ta BMICT a30Ty SK 3aradOM y pOCAVHI, TaK i B OKpeMMX ii
opraHax pisHuit y pisHi ¢asu pocry it possutky. Ilig yac mpopoc-
TaHHsA HaCiHHA 3amacHi OiAKM eHAOCIIepMY PpO3IIeINAIIOThCA i
NPOAYKTU TiAdp0Ai3y BUKOPUCTOBYIOTBCS AAsd I100yA0BM OiAKiB
iHIIMX OpTraHiB POCAMH.

HaribizabIme a3oTy MicTATh M0AOAlI pocanHu. B Mipy Haxorm-
9JeHHs1 OPTaHiYHOI Macu BMICT a30Ty 3HIUKYEThCs, XO4a abCOAIOTHe
BIHECeHH:I 30iABITyEThCA 3aBAAKU Oe3rocepeJHbOMY HaAXOAXKEHHIO
JI0TO B pOCAVHY y MiHepaabHiil pOpMi, AKa IOTAMHAETHCS 3 IPYHTY.
3MIHIOETBCS TAKOXK 1 BMICT a30Ty B A€IKMX OpraHax pocauH. Tak,
HaIIPUKIHIIi BereTallii a30T AMCTKOBOTO arapary OypsKy ILIyKpOBOTO
BILAMBA€ Ha PICT KOPEHeILAO0AiB. Y 3epHOBUX KyAbTyp IIig 4ac
dopmyBaHHA 3epHa BigOyBa€ThC: MepeMillleHHsI a3oTy 3 AMCTKIiB Y
3epHO. Y OaraTOpiyHMX pOCAMH 3HayHa dYacTMHa a3oTy Iiepes,
AVCTOMIaAOM HaAXOAUTH i3 AMCTKIB 40 crebea i KOpeHiB, a HaBecHi
3HOBY BUKOPUCTOBYETbCS AAs POCTY MOAOAUX YacTUH POCAVH.
IIpouec mosTOpHOrO, iHOALI ©araTopasoBOrO  BUKOPMCTAHHS
POCAMHOIO eAeMeHTiB KMBAEHHs, 3acBOEHMX HelO0 paHille,
Ha3MBaIOTh PeYMUAi3ayiero.

Y4acTb a30Ty y BaXAMBMX IIpOLecax >KUTTEAILABHOCTI Ja€
3MOTy peryAloBaTy a3OTHe >KMBAEHHsA POCAMH i 30iapmrysaTm ix
NpoAyKTUBHIicTh. ITigBuIlleHHsA piBHA a30THOTO >KMBAEHH: 30iablIye
3acBoe€HHs pocanmHamu iHmmx eaemenTis: P, K, Ca, Mg, S, Cu, Fe,
Mn, Zn. OnTuMaabHe a30THe >KMBAEHHS POCAMH IiABUIIYE CUHTe3
0iAKOBUX peYOBUH, NPUIIBUAIIYE PicT 1 3aTpuUMye€ CTapiHHA
POCAMHHOIO OpTaHi3My, IIOCMAIOE 1 IIO4OBXYE€ >KUTTEAISABHICTH
auctkis. ITpu 11poMy pocanHM iHTeHCHBHiIle POCTYThb, YTBOPIOIOThH
MilHi crebaa i AMCTKU sICKpaBO-3€41€HOIO KOABOPY, IMOAIINIIyEThCs
(popMyBaHHA pepOAYKTUBHUX OPTaHiB, MiABUIIYETHCS MPOAYKTUB-
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HicTe. IIpoTe mocmaene >KMBAGHHsS POCAMH a30TOM He 3aBXKAU
3yMOBAIOE MiABMIIEHHS iX NpOAyKTUBHOCTI. IligTBepAskeHHAM
LIbLOMY € IpMKAaAM i3 IIpaKTU4YHOI arpoximii. Hanpukaaa, Haamipue
a30THE >KMBAEHH:sI OAiHUX KyABTYP 3HVKYE BMICT y HacCiHHI SKMpy
Ta migsuirye mict Oiakis. Ilpy 11boMy AbOH He AmIlle 11oAsrae, a i
BHVDKYETBCS AKICTD JI0TO BOAOKHA. Y POCAMH TIOTIOHY ITiABUAIYEThCS
BMicT 6iaKiB, IO mHOripmiye cMak, apoMar i TOHKicTh Aumy. Kpim
TOTIO, IIiZ 4Yac JOrO IOPiHHS MOXXAMBE YTBOPEHH: IUKIAAMBUX AAS
OpraHiaMy AIOAVHM KOHLEPOTEeHHMX HITpO3aMiHiB. ¥ I11040BUX
KyABTYP VIIOBiABHIOETbCA AOCTUTAHHS IIAOAIB, IMiABUIIYETLCS IX
YyTAUBICTb TIPOTH (1)i3i0AorquI/Ix 3aXBOPIOBaHb, IIOTiPIIYEThCS
3a0apBAeHHA. 3HIDKYIOTBCS TaKOX CMaKOBi SIKOCTI 11 apomar,
TeKCTypa i KOHCHUCTeHIIisl M KOTi I1104iB, IIJO 3MEHIIy€ IX CTilIKiCTbh
MPOTY MEXaHiYHOTO ITOIIKOAYKEHHs i/ Jac 30MpaHH: i 30epiraHHs.
Osouesi KyabTypu, 30kpema OypsK CTOA0BUIA, AMCTKOBI OBOYi TOIIO,
HaKONMYYIOTh ¥ BEAMKMX KiAbKOCTAX HiTpaTu. Y OypsKy IIyKpOBOTO
BHIDKYETBCSI  LIYKPUCTICTh  KOPEHeIlA04iB, IIiABUIIYETbCS BMICT
He0iAKOBOTO a30Ty, 1110 3HIKYE BUXiA LIYKpY.

3a He40CTaTHBOTO A30THOTO KMBAEHHS 3aTPUMYIOTHCS PicT i
PO3BUTOK POCAMH, BHACAi4OK YOTO 3HMIKYETBCS IX IIPOAYKTVUBHICTb.
Hecraua azory HacamIlepe/, BILAMBA€ Ha 3MiHy 3a0apBAeHHs AMCTKIB.
CrouaTKy 3HeOapBAIOIOTBCA HMXKHI AMCTKM: KOAip 3MIHIOETBCS Big
IHTEHCMBHO-3€/4€HOIO A0 CBiTA0-3€A€HOI0, IIOYMHAIOUM BiJ BepXiBKU
4o kpais. I[locryrioso ancrs >xoBKkHe, HabyBa€ OpaHXXeBOIO i Jepso-
HYBaTOIO BiATiHKiB. JKOBKHEHHs CyIIpOBOAXKYETLCA BiAMMPaHHIM
ANCTKIiB. SIKIIO pocaMHM IIOTepIIalOTh He BiA HecTaui as3oTy, a Big,
IIOCYXM, TO >KOBKHYTD 1 HV>KHI, 1 BepXHI AMCTKI.

Bracaigok a30THOIO roA0AyBaHHA raabMYEThCS PiCT POCAMH,
o  crocrepira€tbcst  BidyaapHo. (Crebaa  CTalOTh  TOHKUMU,
BUTATHYTUMMY, CAaOKO TaAy3sThCS, PO3MIp AMCTKIB 3MEHIIYETHCS,
¢opmMyBaHHSI penpoAyKTUBHMX OpTaHiB moripuryeTscst. Hargacrinre
a30THE I'0A0AYBaHHs POCAMH BiAMI4a€ThCs Ha IIOTaHO OKYAbTYPEHMX
I'PYHTax, y pasi IIpMOpIOBaHHS 3HAYHOI KiABKOCTi HEpO3KAaAeHOIo
THOIO, COZOMU YM iHIINX POCAMHHMX 3aAMIIKIB 3 HU3BKIUM BMiCTOM
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asory. lle sBuIe criocTepira€rhcs, KOAM BeCHa XOAOJAHA, cupa i B
IPYHTi IIOBiAbHO HaKOIMYYETLCA AOCTYIHUI AASl POCAMH a3oT, a
TaKOX IIiJ 4ac HOCYXM ITicAs BUCUXaHHs BEPXHBOTO IIapy I'PYHTY Ta
0cAa0AeHHST XXUTTEAIAABHOCTI KOPEHEBUX CUCTEM POCAVH.

OsHaKM a30THOTO TOA0AYBAaHH:I A€TKO PO3Mi3HATH Ha MOAOAUX
pocannax. e ga€ 3MOry BUNpaBUTU CTAaHOBUIIE IX IiAKMBAEHHSM.
Kpim toro, B misHimi ¢pasu possBuTKy pocanH Ha 3abe3riedeHicTh ix
a30TOM BIIAMBAIOTh Pi3HiI XBOpOOM, arpoMeTeOpOAOriyHi yMOBU Ta
inmi QaxTopmu, IO YCKAaAHIOE BidyaabHy AilarHOCTHKY. ToMmy Aas
6i4bIIIOI BIIEBHEHOCTi, 30KpeMa y Ii3Hi a3y pO3BUTKY POCANH, CAij
IIPOBOANTH IX AIaTHOCTHKY XiIMIYHMMM UM iHIIMMI METOAaMIL.

3.2.2. A3oTHIIT POHA IPYHTY

Bwmict 3araspHOro asory B OpHOMYy INapi pi3HMX IDYHTIiB
koausa€Thes Big 0,05 20 0,3 % i sHAXOAUTHCA B IPsMIlN 3a4€>KHOCTI
Bi4 HasjBHOCTI B HUX OpraHiuHmx pedosuH. Haitbiabmie iioro
MICTUTBCSI B YOPHO3eMaX TUIIOBUX IAmOokux /licocrerry i gopHo-
3eMax 3BmuaHmx misHiuHoro Cremy. Haiimenmmii jioro BMmicT y
AEPHOBO-CAa00IiA30AMCTUX i  CepeAHBOIIA30AMUCTUX — IPYHTaX
IMoaiccs.

OcHOBHUM J)KepeaoM a3oTy B IPYHTL € BigMepai 3aAMIIKU
pocAuH, TBapMH 1 MiKpoopraHisMis. Y IIpolleci CiAbCbKOTOCIIO-
AApPCbKOTO  BUKOPMCTAHHs IPYHTiB A04aTKOBAa KiABKICTh a30Ty
HaAXOAUTh 3 OPTaHIYHUMM i MiHepaabHUMM A0OpUBaAMU. 3a4€KHO
BiJ4 XapakTepy I HampsMy IPYHTOYTBOPIOBaABHOIO IIpoLecy i
BUPOOHMYOIL AiSIABPHOCTI AIOAMHM 3araAbHUIL 3aIlac a3oTy B OPHOMY
mapi IPyHTY KOAMBA€ETHCS Big 2 40 8 T/Ta, a B MeTpOBOMY IIapi — Big
4 20 30 T/ta.

3abe3ariedeHicTh  CiABCBKOTOCIIOAAPCHKUX —KYABTYP  a30TOM
3a4€>XUTh He CTiAbKM BiJ 3araAbHOTO JIOTO BMICTy B IPYHTI, CKiABKM
BiA HasIBHOCTI MiHepaAbHUX (POPM — HITpaTiB Ta OOMIHHOTO aMOHIIO,
BMICT SKMX y I'PyHTi 6am3pKo 1 % 3araapHOI KiabKocTi a3oTry. Pemrra
a30Ty MICTUTBCA B CKAaAl OpraHiuHMX, IyMycoBuX, OiAKOBMUX Ta
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inmmx croayk (94-95 %) abo y ¢opmi, HeoOMiHHO ¢ikcoBaHOTO
TAMHUCTYIMU MiHepaAaMu aMoHIIO (3-5 %), 1110 Marike HeAOCTYITHUI
abo0 Ba>kKKOAOCTYITHUIM 4451 3aCBOEHHS pPOCAMHAMMU.

IleperBOpeHHsl a30Ty B I'PYHTI IIOAiASIOTh Ha Taki IpOLIECH:
MiHepaJizallilo, TOOTO YTBOpeHHs MiHepaAbHUX CIOAYK (aMOHIIO,
HIiTparTiB, HITPUTIB) 3 OpPraHiYHMX PE4OBMUH, Ta iMMoOOizizalfiio —
IIePeTBOPEeHHsI MiHepPaAbHOIO a30Ty Ha OpPTraHiyHi a30THI CIIOAYKM
BHACAiJOK BMKOPMCTaHHS JOTO MiKpoopraHismMamu Aas OyAOBU
biaka coro Tiaa. Ilicas BigMMpaHHs MIKpOOpPTaHi3MiB a3OT 3HOBY
9acTKOBO MiHEpaJi3y€ThCs, a YacTKOBO 3aKPilAIOEThCA B TIyMYCi
rpyHty. Obmgsa 1i mporecn Mikpobioaoriuai. Y BUIINX pOCAUH
BiAOyBa€ThCA IIpollec, aHaAOTIYHMI iMMoObiaizamii. ¥ 3B'43Ky 3 UM
HOpPMaAbHe >XUBAEHHS POCAMH a30TOM 3aAeXUThb Bij IIBUAKOCTI
npouecis  MiHepaJi3alil a30TOBMICHMX OpraHi4HMX CIIOAYK A0
AOCTYIHMX aMOHiITHMX i HiTpaTHMX (popMm. ITponec BigOyBaeThCs 1ig
Ai€10 ¢pepMeHTiB, 110 BUAIASIOTHCS IPYHTOBMMI MiKpOOpTraHisMaM,
3a TaKOIO CXeMOIO: 0iAKu, ZYMiHO6I peqo8UHU — AMIHOKUCAOMU,
amiou — amiak — Himpumuy — Himpamu.

Lleit mpoljec 3AINICHIOETBCS Y ABa eTanm: amoHigixauia —
OpTaHiyHi a30TOBMICHI PEYOBMHM PO3KAa4alOThCA MiKpOOPTaHi3-
MaMU 3 yTBOPeHHAM aMiaky, Himpuddikayis — amiak 3a 40IIOMOTOIO
HiTpupiKyounx O6aKkTepili OKMCHIOETLCS A0 HITPUTIB i HiTpaTiB.

AwMonigikanil 3a3HaloTh 6iAKM, CeYOBMHA, XiTMH, OpraHiuHi
Aobpusa, rymyc Tomo. Ilporec amonidikalii 34iiiCHIOETECS TIOCTY-
IIOBO BIIPOJOBXK yChOTO BEeTeTaliifHOTO Iepiogy 3a AOCTyIly Ta Oe3
AOCTYIly IIOBiTps, 3a Pi3HOI peakliii cepelOBMINA 1 3a4€XUThb Big,
TUITYy IPYHTY, TeMIlepaTypH, HasBHOCTI OpraHidYHMX pe4OBUH, BOAOIU
Tomo. AMOHI(iKallilo 3yMOBAIOIOTh YMCA€HH] aepoOHi Ta aHaepOOHi
MiKpOOpraHisMu — THMABHI OakrTepii, ypoOakTepii, akTuHOMILIETH,
rpuon.

AwMonijikarisn BigOyBa€Thcsl 3a pi3HOI peakmil IpyHTy, B
aepobHMX i aHaepoOHMX yMoOBaXx, ade 0e3 AOCTyIly IIOBIiTps 3a
CUABHOKMCAOL 1 Ay>XKHOI peakuil pi3ko ymosiabpHiO€ThCA. Ha 1i
IIBUAKICTD BILAMBAIOTh TAKOXK TeMIIepaTypa i BOAOTIICTh IPYHTY.
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B anaepoOHux ymoBax pO3KAagaHHs a30TOBMICHUX CIIOAYK
3aKiHUy€TbCA BUAiA€HHAM aMiaKy, a B aepOOHIX yMOBaXx a30T aMiaKy
i coell aMOHIIO OKMCHIOETLCS 4O HIiTpaTiB (CoAell a30THOI KIUCAOTH).
Hirpndikariss BiagOyBa€Tbca B ABa eTalM i 34iMICHIOETHCS ABOMa
rpynamy  Hitpudikyrounx Oakrepiit. Crodatky HiTpudgikyoui
HaxTepii (Nitrosomonas, Nitrosolobus Ta iH.) OKMCHIOIOTH aMiak 40
a30THCTOI KMCAOTH, a HOTiM HiTpudikyiodi 6axrepii (Nitrosobacter,
Nitrococcus Ta iH.) OKMCHIOIOTH a30THCTy KHUCAOTY AO a30THOI.
Enepriio, mo BuAiASE€TBCS BHACAIAOK IIMX IIporieci, Oakrepii-
HiTpu@ikaTopyu BUKOPUCTOBYIOTb AAsl CTBOPEHH:A OpPTaHIiYHMX
peJyoBMH CBOTO Tida. A30THa KHUCAOTa, IO YTBOPIOETHCS,
HelTpaAaisyeTbcss KapOoHaTaMM KaAblIilo i Marxio abo BBiOpaHMMM
OCHOBaMM I'PYHTY.

LlyM i DOSICHIOIOTH TTOCHAEHHs TIporieciB HiTpudikamii mig yac
BaITHyBaHHs KIMCAUX I'PYHTiB. 3a ONTMMaAbHNMX YMOB OCHOBHa Maca
aMOHIITHOTO a30Ty OKHUCHIOETBCS A0 HiTpaTiB 3a 2-3 TICKHI
(AocTaTHIill AOCTYI HOBIiTps B I'PYHT BigOyBa€Thcs 3a 60-70 %-1 itoro
KamiaspHoi BoaoroeMHocri, remneparypu 20-30°C, pH 6...8). ¥ pasi
3HIDKEHHsI TeMIlepaTypu I'pyHTy Hipkde HixX 10—5°C HiTpudgikarisa
Mali>ke NPUIMHAETLCA. Y MOCYIIAMBUX yMOBaX IiHTEHCUBHICTb
HiTpudikanii migBMIIyEe INTy4He 3pOINEHHsA, IpPaBUABHMII i
CBO€YaCHNUI 0OpODITOK I'PYHTY, BHeCeHH: opraHiuyamx, ¢pocdopHux i
KaAiltHUX A400pUB.

IaTencuBHicTh HiTpM@ikaLii 3a4€KUTh TaKOX Bij CITiBBigHO-
menHsa B IpyHTi C:N (opraHiyHOro ByraeIfio i BaaoOBOTO a3oTy).
SIKIIIO  CITiBBigHOIIIEHHS IMX eaeMeHTiB MeHmre Hixx 10, To
MiHepaaizalisl 34i/ICHIOE€TbCA AOCUTDL €HEpTiliHO, SIKIO MNepPeBUIyE
10 (mampukaag, mig yac BHeCeHHs B IPYHT coAoMm abo iHIImMX
OpTaHiYHMX  3aAMIIKIB 3 HM3BKMM  BMICTOM  a3oTy), TO
MiKpOOpraHi3My, PO3MHOXYIOUMCh, BUKOPUCTOBYIOTh HiTpaTHMII
a3oT 3 IPYHTY, 1110 3MEHIIYE JI0TO AOCTYIIHICTh A5 POCAMH.

ITportec wHiTpmdikanii B IPYyHTI BBa’KalOTh ITOKa3HUKOM
KyABTYPHOTIO JIOTO CTaHy. 3a BMCOKMX HiTpuikaniiiHux mnponecis y
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I'PYHTi YTBOPIOIOTHCSI ONTMMAaAbHI YMOBM AAs KUTTEAISLABHOCTI K
MiKpOOpraHi3mis, TaK i BUIIIUX POCAVH.

YactHa rasomo4ibHOro asoTy 3 TIPYHTY BTpPadae€ThbCs
BHacAiZ0K MikpoOioaoriunux npouecis y ¢popmi Nz, N20, NO, NOz,
NH:. Ilpu mpomy mepepakaounmu ¢popmamu BTpatr a3oty € Nz i
NO: Caiag 3asHauMTi, IO OCHOBHI BTpaTM a30Ty 3 IPYHTY
BiAOyBalOThCSI BHACAIAOK AeHiTpuikariii.

Aenimpugikayis — BigHOBAeHHs HiTpaTiB 6iozoriunmm abo
XIMIYHIM I1A5XOM A0 MOAEKYAsSPHOIO a3oTy abo 1oro okcuais. et
mporec BiAOyBa€Thca Iig  Ai€I0  BeAukol rpymm  Gaxrepiii-
JdeHitpudikaropis. HaitinTeHcuBHinIe BiH 34iJICHIOETBCSI B yMOBax
0e3 AOCTyIly HOBITps, 3a HasIBHOCTI BEAMKOI KiABKOCTi OpraHidHMX
peyoBmuH, OaraTuX Ha KAITKOBMHY abo iHINI Byraesogu (coaoma,
COAOMNCTMII THIiN), i AyKHiit peakiiil cepeaosuiria. Hasite y pasi
3HIDKEHHs TemIleparypu IpyHTy 40 1-5°C aenitpudikanis siaOysa-
€TbCA AOCUTH aKTUBHO. 30iAbIeHHs BoAorocti rpyHry 3 60 a0 90-
100 % 710r0 BOAOTOEMHOCTI IIOCMAIOE Ta30NOAiOHI BTpaTu asory
200puB y 1,5-2,5 pasa. Tomy 1110 0co0aMBicTs HOTPiOHO BpaxoByBaTn
SIK TIPY BHECeHHi a30THMX AOOpPUB BOCEHM i HaIlpOBeCHi, KOAM I'PYHT
TpUBaANI Yac HaCMYEHUI BOAOTOIO.

AszorHnit GpOHA I'PYHTIB YMOBHO II0AiA5Th Ha IeBHI ppaKIiii.

A3om MiHepaAbHUX CHOAYK — OCHOBHe JKepeao a30THOIO
KUBAEHHSI pocauH. /0 JIOro cKaaagy BXOAATH HIiTpaTu, HITpUTH,
oOminHMII i ¢ikcoBanmit amoniit. Hirpatu Ta oOMiHHMIT aMOHil €
OCHOBHOIO YacTMHOIO MiHepaAbHOIO a3oTy IpyHTy. Tomy Iig dac
JI0TO BM3HAYeHH:S HalfdacTillle BpaXOBYIOTh Amie Ii ABi ¢opmu
a3oTy, SKi XapaKTepu3ylOTh 3a0e3IeyeHiCTh pOCAMH a30TOM IPYHTY
Ha Iepio BU3Ha4YeHHs.

A30m Aezk0zidpoAi306aHUX CHOAYK — Ile HAOAVKIMIL peseps
AAs TIOTIOBHEHHs MiHepaAbHMX CIIOAYK a3oTy. Bin ckaagaeTtncs 3
HiTpaTiB, HITPUTIB, aMOHIIO, aMiAiB, aMiHOKMCAOT, amiHOLyKpiB. Lli
dopMH a30Ty A€rko 3a3HalOTh Tigpoaisy I1i4 yac 0OpoOAeHHS IPYHTY
CAa0KMMM pO3YMHaMI KICAOT, AyTiB, OKMCHIOBAYiB i coaeit. Aisd 1ux
PeYOBMH Ha IPYHT aHAAOTYHA Ail BMAiA€Hb KOPEHeBUX CHUCTEM
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pocanH Ta iHmmx OioaoriuHmx OO’€KTiB, IO 3AIMCHIOIOTDH
MiHepaJi3allilo a30TOBMiCHUX CIIOAYK. ToMy 11 pakiis croayk
a3oTy B TIPYHTi XapakTepusy€ 3abe3IleUeHiCTh pOCAUH a30TOM
YIIPOAOBX yChOTO Ilepioay Bererariii.

Asom  6aXK0Zi0pOAI306aHUX CHOAYK CTAaHOBUTbL OCHOBHY
9JacTMHY BaJOBOTO a3oTy IpPyHTy. lle peseps Aas 3abesmedeHHA
IPYHTy MiHepaAbHUM a30TOM, JO SKOTO BXOAATh a30T aMiHiB,
aMIiHOKICAOT, YacTuHa ikcoBaHOrO aMOHiI0. I pymyBaHH: IPYHTIB 3a
cTyneHeM 3a0e3I1e4eHOCTi POCAMH a30TOM, 3a BMIiCTOM Y HBOMY
a3oTy TigpoAi30BaHUX CHOAYK Ta HITpuUQIKaI[iiiHOIO 34aTHICTIO
HaBsegeHO y Ta0a. 3.1.

Tabanms 3.1

I'pymyBaHHs I'pYHTIB 3a BMiCTOM a30Ty A€TKOTiApoAai3oBaHMX
CIOAYK IIOAO0 34aTHOCTI 3a0e3edyBaTy HUM
CiabCbKOrocnoaapchbKi KyabTypu

3a MeToA0M
Cryminb . Kpaskosa
I'pyna | 3abesneyeHocri Topina - Kopudiaga (miTpudixarririaa
Kononosoi .
pocaun 34aTHICTD)
MI/KT IPYHTY
1 Ay>Ke HU3bKa <30 <100 <5
2 Husnka 30-40 100 — 150 5-8
3 Cepeans 40 -50 150 — 200 8-15
4 ITiguinena 50-70 > 200 15-30
5 Bucoka 70 -100 - 30-60
6 Ay>e BICOKa >100 - > 60

A3om mezidpoAizoeanux cnoAyx maitke He Oepe ydacti B
a30THOMY >KMB/AEHHI pOCAMH 3 IPYHTY. ¥ Herigpoaisosaniit ¢ppaxirii
3aAMIIAETBCA a30T TeTePOLMKAIYHMX CIOAYK (TYMiHOBi KMCAOTH,
TyMiHM) Ta a30T CIOAYK, IO MIIJHO 3B's13aHi 3 MiHepaAbHOIO
YaCTUHOIO IPYHTY.

Aas BU3HAYEHHSI 3a0e3I1eYeHOCTi  CiAbCHKOTOCIIOAAPCHKIIX
KyABTYP a30TOM i 4Yac BereTallil HallyacTillle BU3HA4YalOTh BMICT y
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I'pyHTi 11oro MiHepaabpHux popM — aMoHiltHOi NHs*eou. i HiTpaTHOI
NOs (Nuin. = NHs*oon. + NO3-). Bmict MiHepaabHOTO a30Ty B IPYHTI
3a4€XNUTh Bij BMICTy B HbOMY I'yMyCy i 3MIHIO€TBCS Bij He3Ha4HOI
Kiapkocti (caiaiB) 40 2% (BaaoBoi KiapKocTi). YIHPOAOBX
BEereTallilfiHOrO IIepioAy CIIOCTEPIra€Thcs ABa MaKCMMyMMU Ta OAUH
MiHIMyM BMiCTy MiHEpaAbHOIO a30Ty B IpyHTi. Ilepmuit Makcumym
NpuIlaja€ Ha BecHy (Ha II04aTOK BereTallii), APyIMii — Ha OCiHb (ITicas
30MpaHHs BpoOXKal0), MiHIMyM IIpM LbOMY MpHUIIaja€ Ha AiTHil
rnepioa.

3a4€XHO Bi4 I'PYHTOBO-€KOAOTIYHMX YMOB YacCTKa HiTPaTHOIO
a3oTy B CKAaAl MiHepaAbHOTO 3HaYHO 3aA€XUTh Bij TUILY I'PYHTIB. Y
MaJ0pPOAIOUNX I'PYHTaX YacTKa HiTpaTHOTo a3oTy ctaHOBUTb 20-30 %.
3 migBMIIEHHSIM poArodocti BoHa 36iapmnyersca 40 40-50 %. Caig,
3a3HA4YNTH, IO 3aBASKM AETKOMY IIepeTBOPeHHIO Iux (popM as3oTy
KiABKIiCTb IX IIOCTifiHO 3MiHIOETLCA Oe3 IIPsAMOI 3a4€XKHOCTI Big
3araZbHUX 3allaciB a3oTy B IPYHTi. BHeceHH:A a3oTHUX A400pmB
iABMIIIYE€ YaCTKy HiTpaTHOTO a30Ty B IPYHTI B CKAaAl MiHepaAbHOIO
20 80 %, a Ha BICOKOPOAIOUNMX IPYHTaX HaBiTh Oiablire.

Bugisenmit mig vac MiHepaaiszallil OopraHiYHMX pe4OBUH Ta
BHECEHMII Yy I'PYHT 3 400pMBaMy aMOHili, Malo4l ITO3UTVBHUI 3apsid,
3aCBOIOETLCS HETaTUBHO 3apAAKeHUMM KOAOigaMM IPYHTY, 4aCTKOBO
3aAMIIAETHCSI B IPYHTOBOMY PO3YMHI Ta YaCTKOBO 3aKpiIlAIOEThCA B
HeoOMinHiN (JikcopaHirt) ¢opmi. ¥ 3Bs3Ky 3 UM BiH Maao
IIepeMilly€EThCs B IPYHTI.

AMOHII OKMCHIOETBCS MIiKpOOpTaHi3MaMM 4O HITpaTiB, SIKi B
IPYHTi AOCUTh pyxomi. Maioum HeratwBHMII 3apsig, HiTpaT-ioHU He
aacopOyotscst IBK Ta He yTBOPIOIOTb HEPO3UMHHMX COAeil i3
JKOZHMM 3 KaTioHiB. BoHM mocTiiiHO nepeOyBaiOTh y PO3UMHEHOMY
CTaHi i1 mepecyBalOThcs HO Hpodialo IpyHTy 3 Bogoro. Tomy Taki
¢daxTOopm, AK BOAOIPOHMKHICTH i BOAOYTpPUMYBalbHa 34aTHICTb
I'PYHTY, IIOB’s3aHi 3 JIOI0 I'paHyAOMEeTPUYHMM CKAaAOM, KiAbKiCTb
OIlajiB, 11O IPOHMKAE B IPYHT B OCIHHbO-3MIMOBO-BECHSHMUII IIepiog,
Ta IIij Jac 3pOIIIeHHs], KOHIIeHTpallisl HiTpaTis, popMa 400pus i uac
IX BHeCeHHs ITOCTifHO BIIAMBAIOTh Ha Ieil mporec. Haiibiasie
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HITpaTu IepecyBalOThCsl BHIU3 I10 IPOQIiAI0 IPYHTY HaBeCHi, KOAM BiH
Ma€ HaliMeHIIly BOAOTOE€MHICTb.

ITopiBHAHO 3 iHIIMMM edeMeHTaMy MiHepaAbHOTO >KMBAEHHS
pocAuH, 3MiHM a30THOTO peXHUMy B 4aci (BIPOJOBXK pPOKy) i B
npocropi (Ha maomi i mo mpodialo IPYHTY) CTBOPIOIOTH 3HAYHI
YCKAaAHEHHSA AAsl AlaTHOCTMKM Ta 3aBYacHOTO ITPOTHO3YBaHHSA
eeKTMBHOCTI a30THIX A0OPUB.

3.2.3. Koa0o06ir asoTty B ipmpogai

Maauii xoA006iz asomy — Ie TIpoIleC IIePEeTBOPEHHs a30Ty B
rpyHTi. Bin Bkarouae Gioaoriuny ¢ikcarfito armocdepHOro (Moaexy-
ASIPHOIO) a30Ty, JIOTo MiHepazisariilo (amoHigikamio i HiTpudgika-
11i1o0), AeHiTpudikariio it iMmobiaizanifo. ¥ 1eHTpi bOro K0a1000iry
3HaxoAuThCs OioMaca rpynTy. Minepaaisaris 11 iMmmo0iaisariis asory
BiAOyBalOTbCsI B IPOTMAEXKHMX HaIpsIMKaX i BM3HA4alOThb JIOTO
TpaHcdopmariilo. MikpoOHa Maca, Ha Ky npunagae 2-3 %
3araApHOTO BMICTy a30Ty IPYHTY, IpU LIOMY Bigirpa€ BakAUBY
poab. BoHa 0aHOYACHO € TMMYacCOBUM Ppe3epBOM AAsl IPOAYKTiB
MiHepaaizanii, AXepeaoM TPaHCPOPMOBAHOIO a30Ty AAs POCAUH i
KaTaAi3aTOpOM AAs IIPOLIeCiB IIePeTBOPEHHs a30Ty B IPYHTI.

CriBBigHOIIEHHsT TTpolleciB MiHepaaisalii i HaKOIIMYeHH:
OpraHiYHMX a30TOBMICHMX pe4YyOBMH BU3Hada€ a30THUI PeXUM
I'pyHTy. BOHO 3a4€XXMTh TaKOX BiJ aHTPOIIOTeHHNX (PAaKTOPiB, TOOTO
BILAMBY  AiSABHOCTI AIOAMHM Ha IPyHT Yy IIpoLeci Ioro
CiAbCHKOTOCIIOAaPCHKOTO BUKOPVICTAHHS.

Y enympimnvozocnodapcokomy Kkor000izy asomy, Kpim TOro,
OepyTb ywacth TBapmHU. ToMy a3oT, IO BMHOCUTBCSI 3 IPYHTY
BpPO’Ka€M ClAbCHKOTOCIIOAAPCHKUX KyABTYpP, IIOBEPTAE€ThCS 3HOBY
pa3oM 3 opraHiuHUMM AOOpuUBaMm. Y TOCHOAAapPCBKOMY KOA0ODIry
Cy4aCHOIO BMPOOHMIITBA BTpaTM a3oTy IlepeBa’kaioTh HaJ JOTO
HaaXoA>KeHHAM y IpyHT. Lle BigOyBa€Thcsl BHaAcAiJOK BUBeJeHH: 3
KO000iry a3oTy BpO:Kal0 KyAbTyp i IPOAYKTiB TBApMHHMIITBA, IIIO
BUBO3ATLCS 32 MEKi TOCIIOAapCTBa.
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I'eozoriuynmii K01000ir OXOIAIOE IIMpPOKE KOAO IPOIIeCis,
110 BigOyBaIOTLCS B IPUPOAi, BHACAIAOK YOTO OA4HOYACHO IIPOXOANUTD
TIOTIOBHEHH: 3allaciB a3oTy B IPYHTI Ta 1toro BTpaTu (puc. 3.1).

KOJIOOBIT A30TY (HITPOTEHY) Anociepunii asor
B BIOC®EPI Y

Pnc. 3.1. Cxema K020006iry a30Ty B mpupoai

3amacu a3oTy B IPYHTIi IIOIIOBHIOIOTLCA IlepeBaskHO BHACAIA0K
a3oTdikcyBaabHOI 34aTHOCTI MiKpooprasismis (6ioaoriuamit asor) i
HaJAXOAXKeHHs 3 atMocpepHUMMN omnadamm. Pospismsaiors cnmbio-
THuHy i HecumMOioTmuHy asordikcamio. bobosi pocamum, sxi
3aBASKM cMOio3y 3 OyApO0UKOBUMM OaKTepisiMM 34aTHI 3acBOIOBATU
atMocdepHMII a30T 1 30aradyBaTM HUM TIPYHT, Ha3MBalOTh
azomonaxonuuysauamu. Haiibiapmy asordikcypaabHy 3JaTHICTH
MaIloTh OaraTtopidi 6000Bi TpaBM — AIOLlepHa, KOHIOIINHA, ecraplieT,
OypKyH, 3 OAHOpPiUHMX — AIOINMH, KOpMOBi 000Om. HarimeHIowo
a3oT(iKCyBaabHOIO 3JaTHICTIO Big3Haua€Thcs ropox. Asordikcaris
3HAYHO 3MIiHIOETHCA 3a4€XHO Bijd KyabTypu, 1 BpOXKaMHOCTI,
BAACTUBOCTEII I'PYHTY, BHECEHUX A0OPUS i T. iH.
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®dikcarisi a30Ty 3 HOBITps TaKOX BiAOyBae€ThCa HecuMOioTmy-
HUMI (BiAbHOICHyIOUMMM) a30T(iKCyBaAbHUMM MiKpoopraHizMamu
IpyHTy (asorobakrepil, KaAocTpuaiyM Ta iH.), pusoceprrMU
MiKpoopraHizmaMu (acorjiaTusHa a3oTdikcartis).

3a paxyHOK IMX MiKpOOpTraHi3MiB, YMCAE€HHi IIpeJCTaBHUKI
AKX HaceAsIOTh IPYHT, 3a PiK HaKONMMIYETLCs 5-15 Kr/ra 38’ A3aHOTO
asoTy; 3a CHPUATAMBUX YMOB Yy JAEPHOBO-TIIA30AMCTUX 1 cipmx
AiCOBUX I'PYHTax I BeAndnHa Moxe caratu 20-25, B yopHO3emax —
3040, B ymoBax, TpomikiB i cybrpomikiB — 80kr/ra i Giabure.
®dikcosanmuit MikpoopraHismamu B pusocdepi pocauH a3zor Oepe
y4acTb y >KMBAEHHI POCAMH, SIK i a30T, (pikcoBaHMIT OYAbOOUKOBUMMA
GaxTepismu. AtMocdepHUit a3oT 3B'A3YIOTh TaKOX TIpuOM, BOAO-
POCTi, sIKi 3HaXOAAThCS B cCUMOi03i 3 AeAKMMU BUIITUMU POCAVHAMIA.

Ha ocnosi asorobaxTepa (BiAbHOICHYIOUOro asoTdikcaTopa)
MeTOAaMM TeHHOI iHXXeHepil cTBOpeHO OakTepiaabHi Iperaparu, sKi
AQIOTh 3MOTIY B CHCTeMi YA00peHHA Ky ABTYpP 3aMiHUTI YaCTUHY a30Ty
MiHepaAbHIX A00pUB 6i0A0TiYHO (PiKCOBAHUM a30TOM.

Bucoki HOpMu MiHepaapHuX A006puB (1oHas 60 Kr/ra A. p.)
Pi3KO 3HIVKYIOTh IIPOAYKTUBHICTD BiAbHOICHYIOUMX MiKpOOpTaHi3MiB.
Aempecisa Tpusa€ 2-2,5 Mic. Imicasl BHeCeHHs A0OpUB, MOTIM piBeHb
aaoTc])ixcaL[i'l' BiAHOBAIOETBHCS i 3HAaUHO IepesuIye rnodyarkosuii. Ha
IpyHTax i3 BMicTOM rymycy Oiapmr HiX 2,5% gempecia He
criocrepiraerscs. [Iponecu aenitpudikarnii i HecMOiOTMYHOI a30T-
(ikcarii copsiKeHi, TOOTO KiAbKicTh HecMMOIOTHMYHO (ikCOBAaHOTO
a30Ty IPUPIBHIOETHCSI 40 CyMapHOI KiABKOCTI I1OTO ra3orogioHumx
BTpaT 3 IPYHTY, MiHepaAbHIUX i OpraHiYHIX A00PUB.

[ToaimmmTy a3oTHe >XMUBAEHHs HeOOOOBMX KyABTyp (IIIe-
HUI, SYMEHIO, KyKypyA3W, OypsAKy Ta iH.) 34aTHi acoIjiaTHBHi
azordikcatopu. Hanpmxaas, asocmipiaaa. Lli mikpoopranismu
PO3MIIITYIOThCSI B 30Hi KOPEHEeBMX CUCTeM POCAMH i 3a CHPUATAMBUX
yMoB MOXyTh Ha 3040 % 3abesniednTn moTpedy pOCANH B a30Ti.

Caia 3asmaumTy, mo axrmsizaril GioaoriuHoi asordikcarril
Cpusi€ BallHyBaHHS KMCAMX IPYHTiB, onTmMmisanis ¢ocdopHoro i
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KaAilfHOTO XMBAEHHs POCAMH, BHeCeHHs (Ppi3ioAoriuHo BUMIpaBAaHMX
HOPM MiHepaabHOTO a30Ty abo 110TO IIOBHE BUKAIOYEHHS.

3amacu a3oTy B IPYHTI A4esSKOIO0 MipOIO ITOIIOBHIOIOTHCS 3a
PaXyHOK a30Ty aTMOcepHIX onaais. ¥ BUTAA4i aMiaKy Ta HiTparTiB y
IPYHT 3a pik Hagxoauts Big 2 40 10 kr/ra asoty. Lli crioayku asory
YTBOPIOIOThCS B aTMOcdepi Mig yac rpo30BUX PO3PAAIB Ta HAAXOAATD
y BUIAAAL HDPOMMCAOBUX BUKMAIB. 3a JaHUMM CIIOCTEPeXKeHb, 3
OCTaHHIMU IIIOPOKY HaAXOAUTS Bia Kiapkox Ao 100 kr/ra azory.

Y mponeci ciAbChKOIOCIIOAAPCBKOIO BMKOPMCTaHHS 3aracu
a3oTy B IPYHTI TakKOX IIOIIOBHIOIOTHCS 3a PaxyHOK HaciHHA i
caguBHOTO Matepiaay. Lli a>kepeaa IIOIIOBHEHHS IIPUPOAHMX 3aIlacip
a30Ty MalOThb HPaKTUYHMII iHTepec, ade BOHU BiAHOBAIOIOTDL AMIIIE
YacTMHY a30Ty, AKUIL BUHOCUTLCS 3 ypoKasamu KyapTyp. Haiibiap
peaAbHMII IIAAX IIONOBHEHHs 3amaciB a3oTy — BUKOPMCTaHH:
opraHiuHNX i MiHepaAbHUX A400pUB.

Hecraua aszory gocurs yacto € pakropoMm, L0 AimiTye
npupicr ypoxawo. Y npupogi € 0araro IMIAAXiB 3HUKEHHS
AOCTYITHOCTI 4451 pOCAMH a30Ty, OCHOBHIMM 3 SIKUX € TaKi:

1) BuHOC 3 rocrI04apchbKOIO YaCTMHOIO BpoXKalo;

2) BTpaTy BHACAiZ0K BOAHOI i BITPOBOI €po3ii;

3) razonoaiOHi BTpaTu aMiaky, OKCHAIB a30Ty i MoOAeKyasp-
HOTO a30Ty;

4) BUMUBaHHA HiTpaTHOI (POPMU a30Ty B IPYHTOBi BOAY;

5) immo0iaizaliist a30Ty rpyHTOBOIO MiKpO(10pOIO;

6) gikcariss amonilo B IpyHTI 200 HeoOMiHHe JiOro mOrau-
HaHHSL.

Brpatu asory BHacaidOK BOAHOI i BITpOBOI epo3il MOXYTb
cAraTy 3HaAUYHUX BeAnduH. PasoM 3 yacTouKaMy I'PYHTY BMHOCHUTBCS
TyMyC Ta iHIIi a30TOBMiCHi crioaykn. Tak, Ha YJOPHO3eMHIX I'PYHTax
BTpaTa a30Ty 3a PaxXyHOK BOAHOI eposii craHoBuTh 12-17 X1/Ta.

Hari6iapmma KiabKicTh Ta3onoaibHOrO a3oTy BTpava€Thes Y
surasai amiaky NHs, moaexyaspnoro asory N2 Ta okcugy asory
N20. Cepea 1mux BTpaT 3HauHe Miclle 3aliMa€ aMiak, SIKUI
BTPAYa€ThCA i3 cCe4i Ta THOIO AOMAIlHIX TBapUH, YHaCAig0K
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BUAIAEHHs 3 IPyHTY Ta BHeceHUX 400pus. Illo Buima kapboHaTHiCTH
IPpYHTY, TO Oiap1mi BTpaTu amiauyHoro asoty. KpiMm Ttoro, Brpatm
3HAYHO 3POCTAIOTh Ha IPYHTaX A€TKOIO IPaHyA0MEeTPUYHOTO CKAaay i
3a BICOKOI TeMIIepaTypu.

BuMuBanns HiTpaTiB y HVOKYI IIapy IPYHTY Ta B IIiAI'PYHTOBI
BOAM BiAOyBa€ThCA TOMy, IO HITpaTH, 3a3BMyail, YTBOPIOIOTh Yy
IPYHTi BOAOPO3YMHHI CIIOAYKM 1 He IIOTAMHAIOTbCSA HeraTUBHO
3apsAXKeHMMHu Koaoigamm rpyHty. Haiibiasmi Brpatm asory Big
BUMMBaHHA BMABASIOTBCA Ha I'PYHTaX A€TKOTO I'PaHyAOMeTPUYHOTO
CKAa4y 3 HU3BKMM BMiCTOM OPraHiYHIX PEYOBMH, ITi4 9ac BMCOKOTO
3BOA0XEHH:T a00 HagMipHOTO 3POIIeHH .

Y npupoanux ¢irorneHoszax yTBOpeHH:sI MiHepalbHOTO a3oTy i
BOMpPaHH:I I0r0 pOCAMHAMM YPiBHIOIOTLCS Tak, 110 HaJAMIIOK J10TO B
IPyHTax He HaKONMJy€ThcsA. TeopeTMyHO B IPYHTI 40 mepiogy
30MpaHH: BPOKaIO He Ma€ 3aAMINATICA a30Ty, AKUil OyB BHECEHUII 3
A00puBaMm.

B ymoBax iHTeHCHBHOrO 3eMepoOcCTBa Mirpaliis HiTpaTiB I1O
npodiaio IPyHTY i HIAIPYHTS MOXKe MaTy I[idy HU3KY HeraTUBHIX
HacaiAKiB HacamIlepe/ yHacAiZOK HOTpallAAHH:A IX y IAIPYHTOBI
BOAM, OCKiABKM BKe 3 TAMOMHI ABOX MeTpPiB BOHM Mali’Ke He MOXYTb
OyTU BUKOpICTaHi IT0ABOBUMM KyABTYpPaMI.

Orxe, anme aszor OGiochepu MATPUMYE >KUTTEAISIABHICTH
>KVBUX OpraHizMis Ha 3emai. ¥ Giocdepi BiagOyBaeThCA cKAagHe 110TO
ITepeTBOPEHH:: 3 iHEPTHOTO ra3y 3a AOIOMOIOIO a30T(PiKCyBaAbHIX
MiKpOOpraHismis arMocepHMit a30T HePeTBOPIOETLCS Ha OpraHivyHi
CIIOAYKM, 5IKi HagaAi BCTyIIalOTh B a30THUI OOMiH MiKpoopraHi3mis,
pocauH i TBapuH. IpyHT Ipu LIbOMY € CepeAOBMIEM, B SIKOMY
3AIVICHIOETBCSI TIOBHUI IIMKA IIepeTBOPEHH:S asoTy: a3oTdikcartis,
amonidikamiss, wHirpudixamis, aeniTpudikaiiis.  3acrocysaHHs
MiHepaApHMX AOOpUB Ja€ 3MOIy KepyBaTM KOJAOODIiroM asoTy B
semaepoOcTi. lle oaHa 3 HallBaXKAMBIIIMX yMOB iHT@HCHBHOTO
3emaepoOcTBa. MiHepaabHi A0OpMBa 3a XiMiUHMM  CKAaAOM
iA@HTMYHI >KUBiJI IpUpPOAl i 3a IIPaBUABHOIO IX BUKOPMCTaHH:A €
MOTYTHIM paKTOPOM Ii pO3BUTKY.
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3.2.4. ®opmu a30THUX 400pUB

CygacHmii acopTMMeHT a30THUX MiHepaApHMX JOOpUB, IO
BUITYCKAIOThCSI IIPOMMCAOBICTIO, MOAIASIOTh Ha LIiCTh TPYIL: aMiauHi,
aMOHilHi, HiTpaTHi, aMOHIJHO-HiTpaTHi, amigHi Ta amiakatu. B
OKpeMy IPYIly BUALASIOTh TPUBAAOAiIOUi a30THI 400puBa.

BrupoOHuITBO a30THMX AOOPUB I'PYHTYETHCA IIEPeBa’kKHO Ha
BUKOPIMCTAHHI CHHTETHYHOTO aMiaky. 3a OIHKOIO BYEHHUX, IO
BUBYAIOTh a30THI I[MKAM B IIpUpodi, He MeHII 5K 40 % HaceaeHH:
3emai XuBe ANIlle 3aBASKN BiAKPUTTIO CUHTe3y aMiaky. Buectu Taky
KiABKiCTh @30Ty B IPYHT 3 OpTaHiYHMMMU A0OpUBaMI HEMOXKAUBO,
HaBiTh AKOM Bce AI0ACTBO MM 3aiimaaocs. CydacHe BiTYM3HIHE
BUPOOHMIITBO  a30THMUX  AOOpPUB  BiglIOBiJa€  MIiXKHapOAHUM
craHzapTtaM. OCHOBHUMMM TBEpAVMM a30THUMM J0OpuBaMU €
amiauHa ceaiTpa i kap6amig. 30i4BIIYIOTBCS TOCTAaBKU O@3BOAHOTO
aMiaKy Ta po3uMHiB HiTpaTy aMoHiIo i kapbamigy (KAC). KiapkicTs
dessknx GOpM a3oTHUX A0OpuB (HaTpi€Ba i Kaablli€Ba ceaiTpy,
cyapdaT aMOHiIO, aMiayHa BoJa) B IlepClIeKTHBi He OyayTb
IepeBUITyBaTU KiabKOX Bi4COTKIB yCiX IIOCTaBOK a30Ty.

Amiauni go6pmBa. Jo 1€l rpynm a3oTHUX 400pUB HaAeKaTh
AoOpuBa, 1m0 MicTaTh a3or B amiauniit ¢popmi (NHs). Lle piakmi
(Ge3BogHmMIT) i BOAHUI (aDO amMiauHa BoJAa) amiak.

Amiax pioxuii NHs (amiak piaxmit Oe3BogHII, aMiak 3pigxke-
HIII, 0XOA0AKeHNII aMiak) — Ile HaiOiAbII KOHIIEHTpOBaHe i Aelrese
azoTHe A00puBo, M0 Mictuth 82 % asory. Tomy itoro 30epiraioTs i
IIepeBO3STh y CIIelliaAbHUX TOBCTOCTIHHMX CTaABHMX LiICTEpHaX abo
OaaoHax, 1m0 BUTpUMYIOTh Tuck 2-3 MIIa. I'yctuna 3pigskeHoro
amiaky 3a Ttemmepatypu 20°C crasosuts 0,61 r/cm®. Ilig wac
IIOITadaHHs Ha IIKipy pidKmii amiak COPUMYMHSAE OIKM, a IIig Jac
BUITapOBYBaHH: — OOMOPOKYBaHHs.

Pigkuit amiak BHOCATH y I'PYHT BOoceH! abO HaBecHi cIiellialb-
HUMM MallMHaMu. Y TIPYHTI amiak IIOTAMHAETBCS IPYHTOBUM
pO3UMHOM, aacopOy€EThCs JOro KoAoidaMu i He BUMMBAEThCs. 1lpn
IIbOMY YTBOPIOETLCS TiAPOKCH/ aMOHIIO, SKMII B3a€MOAIIOUM 3

89



aHiOHaMM I'PYHTOBOTO PO34MHY, YTBOPIOE€ pi3Hi coai. AMiak Kpaiie
3aKPIILAIOETLCS Ha BaXKKMX 1 CYTAMHUCTMX I'PYHTax 3a IIOMipHOI IX
BoaorocTi (50-60 % 11oBHOI BOA0ro€MHOCTI). 3a TaKuX yMOB CyTIillTaHi
I'PYHTH MOXYTb yrpumysatu 1,6, cyramnmcri — 2,7 T amiaky Ha 1 ra.
Brpartn amiaky rpu 11boMy CTaHOBASTH 0AM3BKO 1,5 %.

Y pasi BHeceHHs B cyxuii abo AyKe Iepe3BOAOXKEHWI I'PYHT
BTpaTH aMiaKy 30i4BIIyIOTBCS, 30KpeMa 3a HeTrAnOOKOIo 3aTOpTaHHs
i Ha IpyHTax Aerkoro rpaHyJA0MeTpMYHOIO cKaady. ToMy BakKauso
MpaBUABLHO BCTAHOBUTY TAMOMHY BHECEHH: PiAKMX a30THMUX AOOPUB.

3piaxxeHnii amiak Ha Ba>KKIX i cepeAHiX I'PyHTaX BHOCATH Ha
ran6uny 10-12 cm. Ha rpyHTax 4€rkoro rpaHyA0MeTpUYHOTO CKAAAY
e A00pmBO 30epiraersca Aosire y surasdi NHs, Tomy Moxamsi
J10TO Ta3oIoAibHi BTpaTy; rAnMONHa BHECEHHS Ma€ OyTU He MeHIIle
Hixx 14-16 cm. Ha HegocTtaTHRO 00pOOA€HUX AiASHKaX, Hepe3BOAo-
JKeHMx abo Cyxmx IpPyHTaX, a TaKOX IIiCAA BaIlHyBaHHS TIAMOMHY
BHECEHH:I aMiaKy 36iAbIIyIoTh Ha 3-5 cM.

Amiax 60dnuii (amiauna soga) NHs+ NH:OH + H20 — posunn
aMiaky y Bogi (B ogHOMy o00’éMi BOAM PO3UMHAETLCA OAM3ZBKO
700 o0’emiB amiaky). ¥ 400puBi amiaky 3Ha4HO Oiabllle, HI>K aMOHIIO.
Brparu asory mig uyac jioro rnepepe3eHHs, 30epiraHHs i BHECEHHs
MOsICHIOIOTBCS 3BiTPIOBAHHAM aMiaKy. ¥ KOHIIEHTPOBaHOMY PO3UMHi
mictuteest 20,5 % asory (B mepepaxyuky Ha NHs — 25 %), ryctuna
npu npoMy craHosuTb 0,91 r/cM?. Y TakoMy cTaHi J10TO IIOCTaBASIOTh
CiAbCBKOMY rocrogapcrsy. lle — mposopa piguHa, sAka iHOAI Ma€
SKOBTYyBaTMII KOAip. /JOIyCKa€ThCsl BUTOTOBAEHHS aMiadyHOI BOAU
BAITKYy (TpaBeHb — CepIIeHb) i3 BMiCTOM aMiaKy He MeHII K 22 % (y
IepepaxyHKy Ha a3oT — He MeHII K 18 %). BmicTt asoTy B amiauniit
BOAl KOHTPOAIOIOTH 3a AOIIOMOIOIO apeoMeTpa, OCKIAbKM 31 3MiHOIO
KOHIIeHTpallil amiaky 3MiHIOETBCS i MMTOMa Maca BMICTy a30Ty B
AOOPUBI.

Is Boam amiak BUIIapOBYE€ThCs y 5—6 pasiB IIBuAllle, HiX
Oensun. Jas 3MeHIIeHHs BTpaT a3oTy IIi4 vac 30epiraHHs B
pesepsyapu 400aBASIOTH CIelliaabHy TepMeTU3YIOdy caMOo3aTiKaody
IAiBKOYTBOPIOBaAbHY CyMilll. AMiauyHa BOJa, fK i pigKuii amiak,
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COPUYMHAE KOPO3il0 KOABOPOBMX MeTaaiB (Mii, IIMHKY, 040Ba) i ix
crnaasiB  (Oponsy, aatyni). Tomy Hacocu, KpaHM i KaamaHu
BUTOTOBASAIOTH i3 YOpHMX MeTaAiB abo 4daByHy. AAIOMiHil i ryma
UMM A0OpUBaMI He ITOITKO/AKYIOThCS.

HasBHicTh B amiauHiii Bo4i BeAMKOI KiAbKOCTi BiAbHOTO aMiaKy
norpebye BHeceHHs il, SIK i pigkoro amiaky, OesmocepedHLO Ha
ran6muny 10-12 cm Ha ranaMcTNX i 12-15 cM Ha cymilaHuX IPyHTax.

Ha raumHuctux rpyHrax aMiadHy BoAy, fAK i 0e3BOAHMII aMiak,
MOXXHa BHOCUTM i BOCEHM Malike IIig4 yCi KyAbTypH, KOAU
TemIleparypa IpyHTy 3HIXKYyeThest 40 +10°C i Hyokue, i HaBecHi iepe
ciBOOI0 Ta AAd THAXUBAEHHSA IpOCallHUX KyaApTyp (OypsK,
KyKypy43a, coHAIHUK). Ha rpyHTax Aerkoro rpaHyA0MeTpUIHOTO
CKAa4y 1ie 400pMBO peKOMeHAYIOTh BHOCUTI HaBeCH.

Aas  KyabTyp CyLiAbHOI CiBOM BigcTaHb MK Janamu
Ky/AbTHBAaTOpa (HaKOHEYHMKaMM) IiJ 4Yac BHECEHHs aMiadHOi BOAU
Mae O6ytm 20—25cM, a A4 HMpOCalHMX — AOPIBHIOBATM IIMPUHI
OJHOTO MIXpPsAASL.

AmomninHi aobpmsa. AJo 1i€i rpynm HaaeXXaTb a3OTHI
200pMBa, IO MICTATh a3oT B amouinHiN (popmi NHe* (cyasdar
aMOHIIO, CyAb(aT aMOHIIO-HATPilO, XAOPUCTUII aMOHil, kKapOoHAT
aMOHiIO).

Cyavpam amonito (NH4)2504 mictuts 21 % azoty. Lle caabo-
rirpockoIiiyHa ciap, 400pe posumHHa y Bodi. Cyapdar aMoHIIO —
arpecrBHa pedYOBNMHa, OCOOAMBO IIi4 YacC 3BOAOKEHH:, OCKiABKI
MicTuTh BiabHy cipuany kucaoty (0,03 %). Cunrermunmuit cyapdar
aMOHiI0 Ma€ 0iamit Koaip, a KOKCOXiMIUHMII 3aBASIKU AOMiIIKaM
MICTUTh BeAUKi KpHUCTaAM >KOBTYBAaTOIO, YepBOHYBaTOro abo
cipyBaToro BiagTiHKiB. Ma/OIirpocKoIliYHMII, TOMY 3a HOpMa/AbHUX
yMOB 30epiraHHa Mailke He 34eXYE€Thcsl 1 30epirae a00py
poscunyacTicts. BHeceHHsI 710TO B I'PYHT He 3yMOBAIOE TPYAHOIIIiB.
JAobpuso  mictute 24 % Cipkim, TOMy BMKOPUCTaHHS JIOTO
eeKTuBHiIlle A4 TUX KyABTYp, SKi IiJ 9ac XKMBAEHH: IOTpeOyIOTh
OaraTto 11poro eseMeHTa (00OOBI, KaIycTa, KapToOIlAs, pillak TOIIO).
Hegoaixom € ©Huspkmit BMicT asory i Bucoka ¢isiosoriuyna
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KIMCAOTHICTb. 3a JOTO CHCTEMaTUYHOIO 3aCTOCyBaHHS I'PYHT, SIKIIIO
BiH He MiCTUTL AOCTaTHLOI KiAbKOCTI OCHOB, IIOCTYIIOBO MiAKMUCAIO-
€ThCs, 1110 IIOTpedye IepioguYHOro NpoBeeHH: BallHyBaHH:.

ITicass BHeceHHs B IPYHT cyabdaT aMOHIIO IIBUAKO
PO3UMHAETLCA B I'PYHTOBIl BOAO3i Ta BCTyna€ B OOMiHHI peaknii 3
xarionamu [ BK:

Caz NHs
[TBK] + (NH4)2S0: = [TBK] NHs* + CaSOs .
H+ H+

AMoHiT 0OMiHHO A0Ope 3aKpilAIOETBCA B IPYHTI i
3aAMIIAETHCS AOCTYIIHUM AAsl POCAVH.

HiTpatHi gob6pusa. Jo niei rpynu Hazexxatb 400pmBa, sKi
MicTaTh a3oT y HitpatHi ¢popmi NOs-. Lle nampiesa i karvyiesa
ceAimpu. A30THY KHUCAOTYy AAs BUPOOHUIITBA a30THUX A0OpPUB
406yBaIOTL, OKMCHIOIOUM cuHTeTMuHni amiak. Coai 1€l KmcaoTu
Ha3MBaIOTLCS Himpamamu abo ceaimpamu.

Ceaitpn g400pe po3uMHHi y BOAI, He IIOTAMHAIOTBCS IPYHTOM,
A00pe 3acBOIOIOTBCA POCAMHAMMU, AyXKe epeKTUBHI A4S IiAKUB-
JA€HHS CiABCBKOTOCIIOAAPCLKUX KYABTYP, IO IOTPeOYIOTh a3oTy y
BeAMKMX KiABKOCTAX (03MMi ¥ IIpocamiHi KyaAbTypu). A30T ITUX
A00pMB MOXe /4erKO BMMMBATHCA 3 OPHOIO IIapy IPyHTY
atMocpepHMMHU OIlajaMy Ta Ii4 dvac 3pomreHHs. lle 1oTpiGHO
BpaxoByBaTH A4 BU3Ha4YeHH:I CTPOKIB X BHECEHHI.

AMoHIVIHO-HITpaTHI goOpuBa. Jo 1i€i Ipynm HadeXaTb
406p1/1Ba, IO MICTATh a30T B aMOHINHINA 1 HITpaTHIiN cl)opMax
(amiauHa ceaiTpa, BalHsjHO-aMiayHa celiTpa). AMiayHa ceaiTpa €
O/AHIM 3 OCHOBHUX a30THMX A00PUB.

Amiauna ceAimpa (HiTpaT aMOHIiIO, aMOHiliHa ceaiTpa)
NH:NOs — ne Tpaauiriiina Ha3Ba HiTpaTy aMOHiIO, ale IIpaBUAbHillIe
1l Ha3MBaTKM aMOHINHOIO ceaiTpoio. Mictuts 34,4 % asory (apyrmit
copT — 34 %). BupoOHUIITBO IPYHTYE€ThCS Ha HelTpaaizarii 47-60 %
PO34lHYy a30THOI KMCAOTY aMiakOM 3 HaCTYIIHMM BUITapPOBYBAaHHAM i
rpaHyAlOBaHHAM. ['paHyam MaloTh Kyaerogiony ¢opmy 6iaoro
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KO/ABOPY 3 JKOBTYyBaTUM a00 4epBOHYBaTUM BigTiHKOM, po3mipom 14
MM, 400pe PO3UMHHi y BOAL Ta B aMiauHill BoAi.

AwmiauHa ceaiTpa MiCTUTh IIBUAKOAIIOUMII HITpAaTHUI i MeHII
PyXOMUIi aMOHIVIHMII a30T. I3 posumHy amiadHOI ceaiTpu pocaAuHU
mBuAlle ToramHaoTh KaTioH NHg*, Hixk anionm NOs. Tomy
200puBO € PisioaoriuHo KMcauM, ale MiAKMCAIOBaAbHA Ais JIOTO Ha
I'PYHT MaliXe He BUABASETHCS.

VY rpyHTi amiauHa ceaiTpa B3aeMogie 3 IBK. Kationn NHg#
MOTAMHAIOThC, a KaTioHn NOs- 3aAMIIaloThCs B IPYHTI 11 30epiraloTh
BIICOKY PYXOMICTb.

Ha rpyHTax 3 BMCOKMM CTylleHeM HaCHM4eHOCTi OCHOBaMU B
PO34MHI YTBOPIOIOTHCSI HITPaTHI COAl KaAbLiIO 1 MarHiio, I'PyHTOBUIA
PO3YMH He IIIAKUCAIOETBCS, TOAl K Ha KUCAMX I'PYHTax yTBOPIOETHCS
asoTHa Kucaora. IIpore migxmcaeHH: 1ie He TpuBaale, OCKiAbKIM BOHO
3HMKA€ 3aBASKM 3aCBOGHHIO PpOCAMHAMM Ta MiKpOOpraHisMaMu
HITPaTHOTO a30Ty.

3 arpOHOMIYHOTO TOTAs4y — Iie YHiBepcaAbHe i IIBUAKOAiIOUe
azoTHe 400puBo. HasABHICTDL y KOXKHIM IpaHyAi pyXOMOTIO HiTpaTHOTO
i MEeHII pyXOMOIO aMOHIHOIO a30Ty Ja€ 3MOIy IIMPOKO
AudepeHITiIoBaTi CrIoco0M, HOPMM ¥ CTPOKM OO 3aCTOCYBaHH:
3a4€XHO Bi4 TIPYHTOBO-KAIMaTMYHMX YMOB Ta Oioaoridamx
0co0AMBOCTeN KyAbTYp. AMiauHy ceaiTpy BUKOPMCTOBYIOTH MaliKe
Mig yci KyAbTypHM AAs OCHOBHOTO, PsAKOBOIO YAOOpeHH:A Ta AA4s
migxusaenHsa. KpiM Toro, amiauHy ceaiTpy 3aCTOCOBYIOTh A4S
BUTOTOBAEHHS TBePAVX i PIAKIX KOMILA€KCHUX 400pUB.

Bannano-amiauna ceaimpa (BAC, xaabiiieso-amiauHa ceait-
pa, HeliTpaJizoBaHa aMmiayHa ceAiTpa, a30THO-BaIlHAKOBE J00pPMBO)
NH:NOs + CaCOs mapka A wicturs 25-28 % asory i 18-34 %
KapOOHATiB KaAbIiIO Ta MarHilo, Mapka b Bigmosiguo 20-24 i 34—
46 %. Ti 200yBalOTh CI11aBAeHHIM abo 3MilllyBaHHAM HiTpaTy aMOHIIO
3 TOHKO pO3MeAeHMM BaIlHOM, 40A0MiToM a0o Kpeit1010. IlopisHsanO
3 aMiayHOIO CeAiTpoIO rpaHyAbOBaHa BallHsJHO-aMiauHa ceaiTpa Mae€
Kpari ¢i3zuko-MexaHiuHi BAAaCTUBOCTI i Iig 4ac 30epiraHHsa Marbke
He 3aexyertbcs. Haspsuicts y 1 ckaagi kapOoHaTy KaabLiio
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HeliTpaaiszye (isioaoriuny kmcaoTHicTh HiTpary amownioo. Tomy Ha
KICAUX I'PyHTaX BOHa e(eKTUBHiIIa, 0COOAMBO 3a CHCTEMATUYHOTO
sHeceHH:A. Jocuts mupoko BAC BUKOpMUCTOBYIOTh 3a KOPAOHOM,
30KpeMa B KpaiHax 3axigHoi Espon.

Amigni aob6pmsa. Ao 1€l rpymm Haaexats A00puBa, IO
MICTATD a30T B aMiAHil (popmi.

Kap6amio (ceaosuna) CO(NH?2)2 — Hait0iAbII KOHIIEHTpOBaHe
3 TBEpAVX a30THUX A0OPUB, 1110 MicTUTD 46 % a30Ty.

I'panyaboBanmii kapOaMig Ma€ BUIASAA KyASCTMX HaIiBIIpO-
30pux rpanya posmipom Big 1-2,5 g0 4 mMm. Mae a00pi ¢isurani
BAacTuBocTi. Hacumom (Ges Tapm) wMoxe 30epiratmcs, He
31€KyI0unch, OAM3BKO 6 Mic., IMicAs 90ro, Ha BiAMiHY Big aMiadHOl
ceaiTpyu, HacUII TIOKPMBA€TbCA 3LIEMEHTOBAHOIO KipKOIo, aae
BCepeaVHi He 3A€XKY€ThCS.

I'panyanosanmii xapOamig wmictuts a0 1% Oiypery. 3a
ec])eKTI/IBHiCTIo All BiH He IOCTyIIa€TbCs He TIPaHyAbOBAaHOMY,
ockiapku 3a 10-15 ai6 Giyper poskaasa€Tbcs B IpyHTI. Beauka
KiabKicTp Oiypery (2,5-5%) TokcmuHa Aas pocauH. Jas mosakope-
HEeBOIO MiAXMBAEHHS POCAMH MOXKHa BMKOPMCTOBYBaTH TPaHyAbO-
BaHMI Kapbamig 3 BMicToM Biypety, menmuM 3a 0,3%.

Kapbamig a00pe posunnseTses y Boai. Hacuuennit posuns 3a
temreparypu 20°C mictuts 52 % CO(NHz2)2. ¥ BOogHMX po3umHax
KapbaMigy 40CUTh CTiNiKuiT ax 40 Temmepartypu 80°C.

ITopiBHsIHO 3 aMiayHOIO CeAiTPOIO 3acTOCyBaHHs KapOamigy
Mae cBoi ocoOamsocti. Bucoxmii cryminb cuirydocri, HesHayHa
IIiABHICTL 3aCUIIKM, MaAl IpaHyAM 1 HeBeAMKa TyCTMHA He Aai0Th
3MOTM  BUCOKOIIPOAYKTMBHO  BMKOPMUCTOBYBaTM  BiALIEHTPOBi
posknaaui. Illupuna ix 3axsaty Mae 6yt Ha 1/3 MeHIIIO0O, HIX IIiA
Yyac BHECEHHs CeAiTpH.

EdexTusnicts xapbamisy 3aaexxuts Big OaraTtbox ¢pakTopis.
Tak, yepes kopeHeBy cucTeMy a3OT KapOaMigy B MOAEKYASpHii
dopmi ITOramHaeTbCA AOCUTH Maado, ale CTa€ AOCTYIHMM IIicas
TiApOAITUYHUX IIepeTBOPeHb aMiagHOI popMu Ha aMoHiHYy. I1ia aiero
(depMenTy ypeasu, AKUI TPOAYKYETHCS yPOOAKTEPissMU i KOPIHHIM
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pocann, xapbamig 3a3Ha€ Trigpoaisy i BIpogosx 2-3 Ai0 (Ha
POAIOUMX I'PYHTaX 3a ONTMMAaAbHMX YMOB 3BOAOXKEHH: i TemIlepa-
TypU) IIePeTBOPIOETHCS Ha KapOOHAT aMOHIIO:

CO (NH2)2 + 2H20 = (NH4)2COs.

Kap6onat amoHilo — crioayka Maaocriiika. Ha rmositpi msuako
PO3KAaJa€ThCS Ha TigpoKapOOHAT aMOHIIO Ta aMiak, BHaCAi40K 40TO
BiAOyBalOThCcsl  rasomogibui  BTpatM  amiaky, 0co0AMBO Ha
Maa00ypepHUX IPyHTaXx:

(NH4)2CO3 — NH:HCO:s + NHs.

Tomy 3a 1OBepxHeBOrO BHeCceHHs Kapbamigy 6e3 HerartHOTo
3aropraHHs B IPYHT Ta 3a BigCyTHOCTI OIlagiB CIIOCTepPiraroTbCs
BTpaTU a3oTy Y BUTASAL aMiaKy, 30KpeMa Ha I'pyHTaX 3 HeiiTpaabHOIO
abo Ay>XXHOIO peaklli€io, Ha II0ciBax OaraTopidyHMX Tpas, 4e BMCOKa
aKTMBHICTh ypoOaKTepill, a TaKOX IIiCAsS MiA’KMBAEHHs 3€PHOBUX
KyAbTyp. 'a3onoaiOHi BTpaT amiaky Ipu IboMy MOXKYTb csiratu 30—
50 % Macu BHeCeHOTO a30Ty, TOAi K IpY BHECEHHI aMiauHOI ceaiTpu
CTaHOBAATH 1-3 %.

Kapbamig nariepexTUBHiIIIe BUKOPUCTOBYBATU A48 OCHOBHOIO
yAOOpEeHHs, PsIAKOBOTO IiAXKMBAEHHS IIPOCAITHUX 1 OBOYEBMX
KyABTYP Ta 445 II03aKOPEHeBOTO IMiAKMBAEHHs POCANH, OCKIABKY Iie
opraHiyHa crmoayka. Kapbamig TakoX MO>KHa BHOCUTHU AO0KaAbHO
rpu cisbi (70-100 kr/ra) Ha 5-8 cM Big psaxa.

Ha Biaminy Big iHImmMX a3oTHMX A0OpMB PpOCAMHM 3AaTHi
9JacTKOBO 3aCBOIOBATHU a30T 3 KapbaMigy 6e3 morepe HbOIO IepeTBo-
penns. KapbaMig mpy 1bOMy IOTAMHAETHCS KAITMHAMM AUCTKIB Y
BUTASAL L[IAMX MOAEKYA 1 BKAIOYAE€TbCA y LMKA IePeTBOPEHHS
a30THMX PeYOBIH, ITOB I3aHUI 3 YTBOPEHHIM AMaMiHOKICAOT.

ITozakopeHeBe miAXXMBAEHHSA KapOaMizOM MOJKHa ITO€AHY-
BaTH i3 3aX04aMI AAsl 3aXUCTy POCAMH IPOTU MIKiAHMKIB, XBOpPOO i
Oyp’sHiB.

Amiakaty abo pigki amiHM — Ile KOHIIEHTpOBaHI PO3UYMHU
HiTpaTry amoHilO, Kapbamigy, KapOoHaTy aMOHIIO Ta iHIINX
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KOMIIOHEHTIiB Yy BOAHOMY cepeJOoBMII. A30T i3 1iux 400pus mijg dac
3aCBOEHHA POCAMHAMU JAa€ TaKMil caMmii epekT, sK i1 iHIN a3oTHI
A0OpuBa, ade BUPOOHUIITBO amiaKaTiB IPOCTillle i JeIresIile, Hix
TBepAUX A0OpMB. 3acToCcyBaHHS aMiakaTiB Ja€ 3MOIY IIOBHICTIO
MexaHi3yBaTu poOOTHU IIJOZ0 IX 3aCTOCYBaHH:, IO 3yMOBAIOE MEeHII
BTpaTy a30Ty B HABKOAUIIHE IIPUPOJHE CepeiOBUINe, PiBHOMipHO
posmogiaaru 1o mnaomi moad. AJeaxi ¢popmm amiakatis, sKki He
MICTATh amiaky, MO>XKHa pO3IINAIOBATH IO HOAIO i BUKOPUCTOBYBaTH
AAs1 TI03aKOPEHEeBOrO ITiAKMBAHHS POCAVH.

ITopsia 3 mepeparamMmm y BUPOOHMIITBI Ta 3aCTOCYBaHHI,
aMiakaTu MalOTh IeBHi HeloAiku. Tak, 3a BMCOKOI iX KOHIJeHTpallii
MO>XKAVBE BMCOAIOBaHHS 1 KpucTaJi3allisl COAeli IiJ Jac 3HVKeHHs
TeMIepaTypu. 3acTOCyBaHHs MeEHIII KOHIIeHTPOBaHUX pPO3UMHIB
HPU3BOAUTL AO IIepeBe3eHHs 1 BHECeHHs BeAMKOl KiAbKOCTi
posunnHuKa (BoAm). Kpim Toro, morpibno mMarm Beamki MicTKOCTi,
OCKiABKM aMiakaTu BUKOPUCTOBYIOTh BiAHOCHO KOPOTKMI IIepiog,.
3acTocyBaHHs amiakaTiB, sIK I iHIIMX pigKux A00pus, morpedye
3HAYHMX KalliTa/10BKJaJeHb B OpTraHi3allil0 pO3IIOAiAbHUX IIyHKTIB,
BHECEHHs 400pMB Ta IpUAOaHHS UNCTEPH A iX ITepeBe3eHHs.

IcroTHMM HegoaikoM aMiakaTiB € ix KoposiiHa ais. Ocobanso
Ile BiAHOCUTLCS 4O PO3YMHY HITpaTy aMOHIiIO, SIKMI Ma€ MiABUILICHY
KOPO3iliHy 34aTHiCTh Bi/HOCHO YOPHUX MeTaAiB.

3a Ai€10 Ha IIPOAYKTMBHICTb CiAbCHKOTOCIIOAAPCHKUX KYABTYP
aMiakaTy 34e06iAbIIIOTO PiBHOLIHHI TBEpAVIM a30THUM A00pMBaM.

Aobpusa pioxi asomni KAC (nouatkosi OykBu — Ile yMOBHe
IO3HAUeHHs1 Ha3BM KOMIIOHEHTIB, IO BXOASAThL AO MOTO CKAaAy:
KapOaMig—aMiagHa ceaiTpa) — CyMilll KOHILIEHTPOBaHMX BOJAHUX
posunHiB KapbaMigy Ta amiagHoi ceaiTpu. IIpomMimcaosicTs BuItycKae
Tpu popmnu nporo goopusa: KAC-28, KAC-30, KAC-32 BignosiaHo i3
BMicTOM 3araapHOro asory 28; 30 i 32 %, mpote a3oTy MoXKe OyTH i
mewnitre — 20-25 %.

KAC - ne nposzopa abo cBiTA0-’KOBTa piguHa i3 HE3HAUHUM
3armaxoM awmiaxy, rycrmna 1,26-1,31 r/cm®, pH?7...8. ®isuko-xiMiusni
BAACTMBOCTi IbOrO 400pMBa 4aI0Th 3MOTY BIIPOAOBX POKY 30epiratu
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JI0TO B pe3epByapax, BUTOTOBJEHMX i3 3BMYAIIHOI ByrJereBol cTaai.
Buocutn KAC moxkHa 3a 4OHOMOTIOI0 MaIllMH, HPU3HAYE€HUX A4
BHECEHHsI PiAKMX KOMIIAEKCHMX AOOpUB, OCKiAbKM A0OpMBO He
MICTUTD BiabHOTO amiaky. IlloaHs micas 3akiHYeHHs poOIT MiCTKOCTI
Ta BCi geraai MammH, IO KOHTakTyBaau 3 posumHamu KAC,
noTpibHo 406pe mpomuTi. KAC BUKOPUCTOBYIOTS SIK A5 OCHOBHOIO
BHECEHH:s, TaK 1 Aad mHigXusaeHHsa. Moxausi pisHi criocodu
OCHOBHOTO BHeCeHH:: IOBepxHeBe i OesrnocepedHbO B IpyHT. lle
A0OpMBO MOXKHA TaKOX BUKOPMCTOBYBaTU AAsl I103aKOPEHEeBOTIO
MiAKMBAEHHsI 3€PHOBUX KOAOCOBMX KyaAbTyp. IIpm mpomy mepire
MiAKVBACHHS IIPOBOASTH Y IIePio BeCHSIHOIO BiAHOB/AEHH:S BereTartil
B 2031 Nao—eo, Apyre — y ¢asy suxogy B TpyOKy — Nao i Tpete — y pasy
royatKy koaociHas — Nzo. KiapkicTs migkmBaeHs MoOKe OyTH pi3HOIO
3a/€>XKHO Bij 3a0e3IeueHOCTi pOCAMH a30TOM, aje pa3oBa MOro 403a
He Ma€ IIepeBUIyBaTM pPeKOMeHAOBaHy. Buxogsum 3 TexHiuHMX
MoxAuBocTell arperatis, posumHu KAC nepes BMKOpUCTaHHAM
p0306aBAAI0Th BOAOIO (BuTpatu pobouoi piauuu 200-300 a/ra). Caia
TakoxX BpaxosysaTy, mo 100 kr KAC-28 sianosigae 78 2 i micTuth
28 kr azoty (Nzs), a 100 2 mictuts 36 kr asoty (Nss) i Bigmosigae
128 xr KAC-28.

ITosakopenese migxusaeHHsa posunmHamu KAC Haiikpaie
MPOBOAUTH B PaHKOBi (3a BiACYTHOCTi pocmu) i BeuipHi TOAUHM, a B
IIOXMYpPy IPOXOAOAHY IIOTOAY — BIIPOJOBX YChOIO JHA. 3a
temnieparypu nosHag 20°C i HM3BKOI BiAHOCHOI BOAOTOCTi MOBIiTps
MO>KAMBIi OIIIKM POCAMH, TOMY B IIeli YaC POCAMHU He IMiAKUBAIOIOTb.
Ha o0pobaennx posumHamm KAC mociBax Bumacatm Xxy4o0y i
MPOBOAUTH 3POIIEHH: AOILIYBaHHAM J03BOASETBCS He paHillle, HixX
gepes 5 Ai0.

ITig gac BHecennst KAC 6e3 possedeHH: BOAOIO CAij AOTpHU-
MyBaTMCs TaKMX peKOMeHAalili: A0OpuBO BHOCATH CIIelliaAbHO
001agHaHMMI OOITpUCKyBauaMi — ILA0CKOCTPYMEHEeBUMU PO3INAIO-
BauaMI 3 BeAUKUMU OTBOpaMm. PoOoumnit Tck Ma€ OyTU HU3BKUM,
00 yTBOpIOBAAMCs BeAMKi Kpamai 4oOpuBa, siKi OyAyTh CTikaTtu 3
auctkiB, ©He oomikaoun ix. KAC TakoX MOXHaA BHOCUTU
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BOJOKYIIHMMI OONpHCKyBadaMM, INTaHIM SKNX 00JagHaHO
PO3AUBHUMM THYYKUMH TpyOodKamy, Ijo0 4depe3 HUX A0OpUBO
Moajal0 Ha IOBEPXHIO I'PYHTY B MiXpPAAAsAX ad0O cMy’KKaMlM, He
KOHTaKTyIOUl 3 POCAMHAMI.

/00pMBO BHOCATH Ha A400pe yKOpiHeHi poCAMHM 3 AOCTaTHIM
BOCKOBUM INapoM. BHeceHHs iX 3a BMCOKOI BOAOTOCTi MOBITPS i
IOXMYpPOI IOTOAM 3HVKY€E HeOe3IeUHiCTh OITiKiB.

He 00po04s10Th MOCIBM 3a COHSYHOI IOTOAM 1 TeMIlepaTypu
noHag 25°C (3a temmeparypu 1moHa4 20°C oOpoOKy IpOBOAATH
BpaHIi IricAst BUCYIIyBaHHSI pocu abo BBedepi); y Ilepios Berera-
LiIHOTO CIIOKOIO O3MMUX KYABTYp 3a TeMnepaTypu Hukue 5°C.

KAC BHOCATH AMIlle Ha CyXy AMCTKOBY ITOBEPXHIO POCAMH. 3
BOJAOTOi IIOBEPXHI ANCTKIB HaBiTh BeAMKi Kpamai goOpmsa He
CTiKaIOTh, IO HPU3BOAUTH A0 iX OIIiKiB. TOMy He MO>XKHa BHOCUTH
KAC mnepes abo OesmocepeaHpo INicAs JOIly, BBedepi Ta pPaHKOM,
KOAU € poca.

Hari6iab1re HermopoayMisb 11040 BHeceHH:s1 KAC moB’s13aHo 3
TUM, IO IX BHOCSITH TaK SK IIeCTUIINAM, TOOTO HEAOCTAaTHbO
pO3BOAATL BOAoI0. HallHagiliHIIMM € KOHTPOAbHE BHECeHHs
A00pmBa Ha A0CAiAHIN AlAsHIN 3a KiabKa 4i0 40 OCHOBHOTO BHECEHH:I
Ha BCbOMY I0Ai.

Posunan KAC — e He aumre edpexTrBHE OAHOKOMIIOHEHTHE
asoTHe AoOpmBo. Ha ix OCHOBI MO>XHa BUTOTOBASTM KOMILAEKCHI
A00pmBa, A0 CKAaAy SKMX BXOAATh MiKpOeaeMeHTH, ITeCTUIIVAM,
peryastopu pocty. lLle Bigkpmpa€ IIMPOKYy MOXAMBICTE iX
3aCTOCYBaHHs  3a  IHTEHCMBHMX  TEXHOAOTINI  BMPOIIyBaHH:
CiAbCHKOTOCIIOAAPCHKUX KYABTYp Ta 3HIKY€ BUTpaTM Ha IX
3aCTOCYBaHH:.

3assnyari, mig vac sHeceHHs KAC 3 repbGinmgamm Butpatn
pobouoi piguun cranoAATs 200-300 4/ra. bakosi cymilli roTyoTs 3a
TaKMMM IIpaBUAaMIU.

1. bak HaroaoBuHy 3anoBHIOIT KAC, 204a10Th Tepbirma (3a
notpebu, 3MiIIIyIOTh JIOTO 3a3jaleridb 3 BOAOIO), HAIIOBHIOIOTH Oak
KAC. 3minrysau nosmuHeH OyTHU ITOCTiITHO YBIMKHEHIM.
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2. CriouaTtky y 6ak HaausaioTh Big 1/3 a0 1/5 Boam, morim
A00aBAI0Th Tepbinug, HanosHIOTL Oak KAC. 3mintysau nosuHeH
OyTHU ITOCTIITHO YBiIMKHEHIM.

Ha Bigminy Big iHIIMX pigkux azoTHnx 400pus, posunnn KAC
MO>KHa 3MIIlyBaTy 3 PiAKMMM KOMILAeKCHMMHu godpusamu (PKJ
10-34-0).

Tpuearoditoui asomuni 0Jobpusa — 1i aoOpmuBa, 3AaTHi
IIOCTYIIOBO BIIPOAOBX OJHOTO abo0 KiABKOX BereTarjiifiHMX IepioAiB
BigzaBaTu CBill a30T i He BTpadaTucs 3 IPYHTY. Ix IIOAIASIIOTh Ha ABI
rpymn. Ilepma rpyna o6’egHye BaXkKKOPO3UMHHI y BOAL 400pusa,
€1eMEeHTHU >XMBAEHHS SKUX CTalOTh AOCTYIIHUMMU AAs POCAUH AUIIIE
IicAs ITOCTYIIOBOTO XiMiYHOTO i MiKp00i0AOTiYHOTO pO3KAaZaHHS B
rpyHri. Ile xoHAeHcatn KapOaMidy i pisHUX aabJderigiB, aMOHi€Bi
TyMaTy — a30THi CIIOAYyKM Ha OCHOBi AirHiHCYyAbQOHOBOI KUCAOTU
(kapbamigdpopmaaperizne 400puBo, KapOamigdpopMmaneraaberia,
KpOTOHiZA0geHKapOaMig, okcamig Ta iH.). Apyra rpyma — e 400puBa,
AoOpe pO3YMHHI Yy BOAi, TIpaHyAM SAKUX TIOKPUTI TOHKUMMU
Ba>KKOPO3UMHHUMU 000A0HKaMy — $eHOAPOpMaAbAETiAHOIO CMO-
2010, CIpKOIO, aMiHaMl, CTeapMHOM TOLIIO.

Haiibiabme tpusasoairounx 400pus supodasersess B CIIA i
Snonii. OcHOBHI IlepeBaru TPUBAAOAIIOUUX AOOPUB TaKi: 3MEHIIy-
IOTBCSI BTpaTU eAeMeHTiB JKMBJAEHHs Yy Ilepio4 MiX BHECeHHIM
A00pMB, MiABUIIYETHCS IX 3aCBOEHH:, 3MEHIIYETLCA 3a0pyJHEeHH:
AOBKiAASl, 3HVDKYIOTbCA 3aTpaTu IIpalii BHACAiAOK ITOAiIIIIeHH:
30epiraHHs 1 TpaHCIIOPTyBaHHS J40OpHUB, 3aMicTh po3ApiOHOTO
BHECEHHsI NPOBOASITh BHECEHHsS 3a OAUH IpuiioM. Bukopucranns
TpUBaAOAiIOUMX AOOpPMB IIepCIeKTMBHe B palioHaX HaAMipHOTO
3BO/AO>KEHH:, Ha 3POIIyBaHMX 3eMASIX, IIi4 Jac y400peHH: KyAbTyp 3
ITOAOB>XKEHNM BeTeTallilfHIM I1epio4oM, e pO34MHHI a30THI 400pmBa
IOTPiOHO 3aCTOCOBYBAaTM y KiAbKa IPMUIIOMiB. 3aCTOCyBaHHSA ILUX
AOOpUB CIpUAE 3MEHIIEeHHIO BUASTaHHS 3€PHOBMX KOAOCOBUX,
ABOHY Ta IHIIMX KyAbTyp, IX MOXXHa BMKOPUCTOBYBAaTH IIpU
BUPOIIYBaHHI PUCYy, IIAOAOBUX 1 OBOYEBMX KyAbTYp, Ha AyKax i
ITaCOBMINAX, a TAKOX Y TEIANIX 3 I'PYHTOM i Ii4POMNOHIKOIO.
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3.2.5. Oco6AMBOCTi 3aCTOCYyBaHHS a30THMX 400PIB

B iHTeHCMBHOMY CiABCBHKOTOCIIOAApPCBKOMY — BUPOOHUIITBi
a3oTHi A00pMBa — OCHOBHMIT 3acib 3a0e3IleueHHsA POCAMH a30TOM.
Ogni€ro 3 HeraTMBHMUX BAACTUBOCTeMl LUX AOOPUMB € iX BIMCOKa
pyxomictes. IlepeTBopeHHsa a3oTy MiHepaAbHUX AOOPMB Y IPYHTI
BigOyBaeThCs pisHUMY ILAsXaMu (puc. 3.2).

3aCcBOEHHSA pocnMHaMm
(B cepegHbomy 50%; konueaHHS Big 5 o 70%

lazonopi6Hi BTpaTtu
(B cepegHbomy 15-20%;
KONMBaHHSA Big

0 o 60%)

pyHTOBWIN BOUPHUIA
KOMMMeKe

Aszot
MiHepanbHUX
nobpus

®isnyHi BTpatn
(BUMUMBAHHS, epoaisi, CTik
i T.4. B cepeaHboMy
5-20%; KonMBaHHSA
Big 0 o 60%

®ikcauis NH
MiHepanbHOK YacTUHOK
rpyHTY (8o 10%)

3akpinneHHsi 6iomacoro rpyHTy
(B cepegHbomy 20-30%; konmBaHHs Big 0 go 60%)

Puc. 3.2. CxeMa nmepeTBOpeHHsI a30Ty MiHepaAbHUX A00PWB Yy IPYHTI

Orxe, aszor wMmiHepaabHUX AODpUB MalikKe IIOBHICTIO
BUTPAYa€TLCs Y PiK M1OTO BHECeHH:. /s MiagBUIeHHA e(eKTUBHOCTI
a30THMX A0OPUB CAiJ MaKCMMaaAbHO 3HM3UTH (Pi3uyHi BTpaTu a3oTy
Ta 3a110b6iraTu BUAiAeHHIO B aTMOCdepy JI0T0 Ta3onoAi0OHNX CIIOAYK,
10 YTBOPIOIOTRCA B ITporieci HiTpudgikalrii ta aeniTpudgikarrii.

Ha edexrusHicTh 3acTOCyBaHHSI a30THMX JOOPUB 3HaA4HO
BIIAMBAIOTh TaKi c]>a1<TopM: reorpac])qui 3aKOHOMIipHOCTI IX Aii; KOM-
I11eKC arpoXiMidyHMX i MeaiopaTMBHUX 3aXOAiB, SIKi 3aCTOCOBYIOTDb Y
CiBO3MIiHi abo IIi4 TeBHy KyAbTYpPY; TEXHOJOTis 3aCTOCYBaHHS a30T-
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HIX 400pMB, TOOTO CTPOKM, criocoOn, PopMM i T. A.; YAOCKOHAAEHH
¢opm asorHmx 400pmB i 3acTocyBaHHA iHTiOiTOpiB HiTpMQiKarii;
BUKOPVICTaHH: Halle(DeKTUBHIIIINX MEeTOAiB BCTAHOBAEHH: HOPM i 403
a30THIX 400PUB.

Haitbiapima eeKTUBHICTh a30THUX A0OPUB BUABASETHCSI HA
AEPHOBO-TIiA30ANCTUX I'PYHTaX 3a AOCTaTHBOIO 3BOJAOXKEHH: Ta Ha
IpyHTax y TiBAeHHMX palioHax B yMmoBax 3pomleHHsa. Ha cipmx
AiCOBMX TIpPyHTaX, 4YOpHO3eMax OIlig304€HMX i BUAYKeHUX Oe3
3pOIIeHHsI a30THI AoOpmBa MeHI e(ekTusHi. Tak, Ha AepHOBO-
migzoauctux rpyHrax Iloaiccs 1oAOBUMHY IIpMPOCTYy BpOXKaio
MIIeHNIL O3MMOI Ta SYMEHIO SPOro JaioTh a30THI ,ZI,O6pI/IBa. N
/licocreny mpoBigHa poAb TaKOX HaJeXXUTh a30THUM AoOpmsaM. Ha
yopHo3zeMax 3BryaiiHux y Crelry mpupicT ypo>kalo O3MMOI IIIIeHNII
anie Ha 1/3 3ymoBaeHmit ai€io a3oTHux a4o6pus. Y ¢opMmyBaHHI
BpPOXKal0 CiABCHKOTOCIIOAAPCHKMX KyABTYP IIi4 BIIAMBOM a30THUX
AOOPUB IIPOCTEXYETHCA 3aralbHa 3aKOHOMIpHICTh — 3HIUIKEHH: IX
edexTMBHOCTI 3 TiBHOUI Ha ITiBAEHb Ta i3 3aX04y Ha cxig (tada. 3.2).

Tabamnis 3.2
OKynHicTh HOMipHIX HOPM a30THIX 400pWB 3a
306azaHcoBaHOrO $GocPOPHOrO i KaAiiHOTO XUBAEHHS pOCAVH
(3a gaHVIMIM TOABOBMX AOCAiAIB arpoxiMcay>X0m YKpaiHm)

OxkynHicTs 1 KT a30Ty 400pWMB Big IpupocTy
3oma, rpyrmH BPO>KaIo CiAI.)CbKOrOCHOAapCLKI/IX KYABTYP, KT
IIIIEHNIIS | TYMiHb OypsK | COHIII-
. | kapronas y

ozuMa | spuit IyKpOBMIT | HMK

IToaiccsa, Kapnatn
AepHoBo-n1ig30amCTi 5,2 7,7 | 2,2 - -

Aicocren
YopHozeM1 TUIIOBI Ta
OITig304€Hi 3,7 4,0 14 18 5,0
TemHo-cipi aicosi 5,8 8,0 23 59 3,2
Cipi aicosi 8,6 9,7 7,0 159 -
Cren

YopHozemMn 31yaiiHi 6,0 | 3,2 | - 39 3,0
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IToeananns opraHiuHuX i MiHepaabHMX A0DOpPUB 0COOAMBO
BaKAMBe MiJ Yac 3acTOCyBaHHS BMCOKMX HOpPM a3zoTy. OpraHiuHi
AoOpuBa 3aro0iraloTb HeraTUBHIiN Ail MiHepaAbHOTO asoTy, CIpHU-
SIIOTH KpalloMy Ta e(peKTHMBHOMY IX 3aCBOEHHIO. A30T MiHepaAbHIX
A0OpMB TaKOXK Ma€ 3HAXOAUTUCA B I'PYHTI B OITMMAaALHOMY CITiB-
BiAHOIIIEHHI 3 IHIMMM HeOOXIAHMMU A4S KYABTYP, SIKi BUPOIIYIOTS,
eleMeHTaMU >XMBAEHH:.

EdexTuBHicTh a30THUX A0OPUB iCTOTHO MiABUINYETHCS ITiCAS
BaIlHyBaHHS KMCAMX I'PYHTIB, IO ITOSACHIOIOTh KpalllM 3aCBOECHHAM
a3oTy, MiABMIIEHHAM iMMOOiJi3allii a3oTy I'PyHTOM, IOAIINIIEHHIM
¢ocpopHOro XuBAEHHS pocauH. Y 3aCyIIAMBUX CTEIIOBUX paliOHaX
ITO3UTMBHA Aisl a30THUX AOOPUB IOCUAIOETHCA IIij 9ac 3pOIIEeHHs,
0c00AMBO 3a MOEJHAHHS ONTMMAaAbHMX HOPM a3oTy Ta Pe>KIMiB
3POILIEeHHS.

Y 3B'A3Ky 3 TuM, IO pi3Hi copTu Ta TiOpUAU CiABCHKO-
TOCIIOAAPCBKMX KyABTYP MalOTh HeOAHAKOBi Diozoriuni 0co0AMBOCTI
PO3BUTKY i HO-Pi3HOMY pearyioTh Ha POAIOYICTb I'PYHTY, IIOIIepes-
HUKM, TiApOTepMiuHi yMOBM, HOpMM AOOPUB, CTPOKM i criocodbu ix
3aCTOCyBaHHA  AMQEpPeHIIOI0Th 3aJ€XHO  Bijg  3allaHOBaHOI
BPO>KaITHOCTI Ha KOKHOMY mo4i. UMM BUINNIL 3aI14aHOBAHO BpOXKal
i YMM HIDK4Ya pOAIOYICTh IPYHTY, TMM OiAbIlle IOTPiOHO BHOCUTHU
a3oTHUX A00pmB. B ymoBax Hez0CTaTHLOTO 3BOAOXKEHH: IX HOpPMU
MaloThb OyTM MeHI, HiXX 3a 4OCTaTHHOTO 3BOAOXKEHHs Ta B yMOBax
spomenHs.  Jas  3arnobiraHHSA  3HICKEHHIO — BPOXKAWHOCTI  1i
MOTIPIIEHHIO  AKOCTi  IIPOAYKLil Ta 3a0pyAHEHHIO  AOBKiAAs
CII0AyKaMU a30Ty HOPMU a30THMX 400pMB He MaIOTh ITepeBUIIyBaTI
MaKCUMMa/AbHO AOITyCTUMMX BeAMYVH.

BHeceHH: MigBUINIEHNMX HOPM a30THMX A0OpUB, OCODAMBO Ha
paHHIX CTagisgX POCTY 3epPHOBMX KYyAbTYp, CHPUYMHAE BUASTaAHHS
PpOCAMH, 3HM>KEHHS BpO>KalO 1 IOTipIIeHHs YMOB X 36MpaHH51. TTocu-
A€HHsI a30THOIO JKMBAEHHs 3€PHOBMX KyABTYP IIABUIIYE BMICT y
poOcAMHax a30Ty, aMiHOKMCAOT i pi3HMX LIyKpiB, IIJO IIPU3BOANUTD A0
YIIKOAKeHHs iX ITOIeAMIIsIMI, OOPOIIHMCTOIO POCOIO0 Ta ipKelo.
ToMy Aas 3epHOBUX, NMOPIBHAHO 3 iHINMMM KyAbBTypaMWM, IIijJ Yac
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BI3HAYEHHsI HOPM a30THMX A0OPUB IOTPIOHO peTeAbHiIIe BPaXoBy-
BaTM IPYHTOBI 1 HIOroAHI YMOBHM, AiI0 IIONEPEeAHMKIB Ta iHIINMX
arporexHiuHux ¢axkTopis.

YHIpoaoBX Bereranii CiabChbKOTOCIIOAAPChKi KyAbTYPU MalOTh
pisHi mepioay HalOiABII iHTEHCMBHOTO BUKOPMCTaHHA a3oTy. Tomy
3a4eXHO Big Oioa0riyHMX o0coDAMBOCTEN KyAbTYp 1 copTis
HaOAVKeHHs CTPOKiB 3aCTOCYyBaHHA a30THMX A0OpMB A0 Iepioay
aKTMBHOTO 3acCBOEHH:A a30Ty POCAMHAMIU € OJHMM i3 3acoliB
HiABUINEHHsI e(DeKTUBHOCTI 400puUB.

HinnicTs pisHnx GoOpM a30THUX AOOPUB, BHECEHUX 3aB4aCHO
A0 TIOYaTKy BUKOPUCTAHHA a30Ty pOCAMHaMH, ojHakosa. Edexris-
HICTb amiauHmMx 1 HiTpaTHUX AO0OpUB 3aAeXWUTh Bi4 yMOB ix
BUKOPMCTaHHI.

OcobanBy yBary mpuaiasiors migdopy ¢popm MiHepaabHMX
A00pMB B yMOBax 3pOIIEHH:, Je JOCUTh TKKO ITOEAHYBATH
ONTHMAaABHI peXXMMI 3POIIEHH: Ta Y400 peHH:I.

Hitpathi 11 aMiauHO-HiTpaTHi a3oTHI A0OpuBa BHOCATH Y
ps4Ku mig gac ciBbu B 4031 7-10 Kr/ra a3oTy, a TakoX AA4s Mig-
>KuBAeHH:s (y pasi morpebm). IligKmBaeHHsS MPOBOAATL y Iepiod,
Hal0iapImIol moTpedu pocauH B a3oTi. A30THI 400puBa MOXKHA
TaKO>XX BHOCUTHU BOCEHN IIi4 dac 3:101eBOro oOpoOiTKy IPyHTY (3a
BUHSTKOM PaliOHiB 3 4OCTaTHIM 3BOAOKEHHAM i IITyYHUM 3POIIeH-
HAM). A30T aMOHIHIX A00puB A00pe BOMPAETLCA IPYHTOM, ale y
pasi 3aBYaCHOTO BHECEHH:H 3a ONTMMAJAbBHUX YMOB 3BOAOKEHHS i
TeMmIlepaTypu IPYHTY BigOyBa€Tbes 1ioro Hitpudikamis. Hirpatuumi
a30T, IO IpU LBOMY YTBOPIOETHCS, BUMUBAETLCA 3 OPHOIO IIapy
IPYHTY OCIHHBO-3MMOBMMM OIlaZaMU Ta 3a3Ha€ JeHiTpudikamii. 3a
ITIOBepXHEBOI'O BHECEHHs aMOHINMHMX 400pMB, 30KpeMa Ha AY>KHUX
I'PYHTaX, MOXAUBi BTpaTH a30Ty BHACAI4OK TaKMX XiMi4HMX
IepeTBOPEHb:

2NH:4Cl + CaCOs = CaClz + (NH4)2COs .

KapOonat amMOHiIO, 1110 YTBOPIOETHCS, A€TKO PO3KAaAa€ThCS 3
BUAIAEHHSAM aMiaky:
(NH4)CO3 — 2NHs1 + H20 + CO2 .
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Piaki asoTtHi A0OpmMBa BUKOPUCTOBYIOTH AAsl OCHOBHOTO
yAOOpeHHs1 Ta migXMBAeHHs. Halikpame ix BHOCHMTH B IPYHT
HaIIpUKIHI[i Oepe3Hs — Ha IIOYaTKy TpPaBHsA. AMOHIN IIpU I[bOMY
Maike 6e3 BTpaT HITpUQIKyeThCI A0 KiHIIA yepBHA. 3a eeKTus-
HICTIO pigKi a30THI 400puMBa PiBHOIIIHHI TBEpPANM, ale BOHM MalOTh
AesKi IlepeBari: 4aiOThb 3MOIy MaliXke ITOBHICTIO MeXaHi3yBaTU BCi
poboTH mpM iX 3aCTOCYBaHHi; BHOCUTM Pa3OM 3 MiKpoeaeMeHTaMI,
MecTUIIMAaMM, peryAsTopaMi poOCTy, IIOE€AHYBaTy BHECEHH:S 3
IHINMMM aTPOTEeXHIYHUMM 3axX0AaMMU, AOTPUMYIOUMCh BCTAHOBAEHMX
npasua TexHiku Oesreku i ririenn npani. Ilo6 samobGirartu
rasonoiOHMM BTpaTaM aMmiaky, piaki aMiauHi 400puBa BHOCATH Ha
AOCTaTHIO TAMOMHY, a aMOHiliHI Ta aMigHi MicAs IIOBEpPXHEBOTO
pO30OpU3KyBaHHs HeraiHO 3aropTaioTh y IpyHT. EdextusHmMm €
TaKOX IIi3HbOOCIHHE iX BHECEHH:s, KOAU TeMIlepaTypa IPyHTY
sHpkyeTsea 4o 10-5°C i mporecn HiTpmikallii IpUTHIIYIOTBC.
biapma yactMHa asoTy B3MMKY 30epira€rbcsi B IPYHTI y ¢opmi
aMOHIIO, IO 3BOAUTD 40 MiHIMyMYy OO BTpaTH.

EdexrusHicTh a30THMX A0OpMB MOXKHa TaKOX ITiABUIINTU
BUKOPUCTaHHAM  iHriGiTopis  wHiTpmikamii i  3acTocyBaHHsIM
TPUBaAOAIIOUMX a30THUX A0OPUB.

EdexTusHIiCTh a30THIUX A00PUB 3HAXOAUTHCS Y IPOTUAEXKHIN
3a4€XHOCTI Big 3amaciB MiHEpaAbHOIO a30Ty B KOPEHEBMiCHOMY
mapi 1pyHTy. TOMy BCi MeTOAM BCTaHOBJAEHH:A ONTUMAaAbHUX HOPM
a30THUX A0OpMB, SIKi HMHI BMKOPWCTOBYIOTD, 3BOASITBCA A0 OOAIKY
BMICTy MiHEpaABHOTIO a30Ty B IPYHTI ITepeA ciBOoIo abo y panHi ¢pasn
pOCTy 11 PO3BUTKY POCAMH. 3HauHi TPYAHOIIi AAs IIPaKTMIHOL
AlaTHOCTMKM ~ MalOTh  Ay>Ke IIBUAKI, IOPiBHAHO 3 IHINMMU
eleMeHTaMI MiHepaAbHOIO >KMBAEHH: POCAMH, 3MiHM a30THOIO
peXuMy I'PyHTY B 4aci Ta B IpOCTOpi.

3as3BMyali, 3araabHa KiAbKiCThb a30Ty (a30T, 1110 30epircs B 30Hi
KOPEHeBOI CHICTEMM POCAMH ITiCAs 3UMU IIAIOC a30T, 110 YTBOPUTHCS
B IPYHTi Mig 9ac pPOCTy pOCAMH) HeJOCTaTH:A AAs OJep>KaHHs
BIICOKMX ypOXKaiB. BBaxka€Thcsl, IO 4epe3 KOPOTKUI CiAbChbKOTOCIIO-
AapcpKuil ce3oH, Tiapkym 25-40 % BcbOro as3oTy, HeOOXiAHOTO AAs
¢opMyBaHHsI BUCOKOTO BpOXKalO KyABTYp, POCAMHM OEpYTh 3 IPYHTY.
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KiapKicTh AOCTYIIHOTO a30Ty B I'PYHTi 3HA4HO BILAMBA€ Ha KiAbKiCTbh
a3oTy, AKy IOTpiOHO BHeCTH 3 400pMBaMIL.

TeopeTiraHy HOpMY a30THUX 400PMB PO3PAXOBYIOTh TakK:

Hx = (Kirvkicmv asomy Yy 3anaanoeanomy epoxai +
Mineparvuuii asom Nwin. Y npo@iri rpynmy nid uac 306upanns
6poxaro) — (Nuin. neped cie601o 4u cadinnam + xirvkicmo Nuin, W40
Yymeoproemvcs Y npoueci MinepaAizayii opzaHiuHux pevosun
Yynpoodoex eezemayitinozo nepiody).

3a IMM MeTOAOM a30T MiHepaAbHUX CIOAYK IPYHTY
BU3HAYAIOTh Ha raubuai 40 60-90 cm. Voro kiabkicTsh (Big 20 ao
100 xr/ra i GiabIlle) CMABHO 3MIHIOETHCS 3al€>KHO Big YMOB (IPYHT,
II0T0/a, CiBO3MiHa, yA00peHHs1, OOpOOITOK IPYHTY i T. 4.).

BpakaioTs, IO KiAbKicTb MiHepaapHOTO a3oTy B Iipodiai
rpyHTy 0-60 cM micast 36mpaHHS BpoKalO 3al€KHO Big KyAbTYpHU He
Mae nepesumtysatu 30-50 xr/ra.

ITig BIAMBOM a30THMX A0OPWB IOCUAIOIOTHC MiHepaaisarris i
BUKOPMCTaHHA pPOCAMHAMIM a30Ty IPYHTOBOTO TIyMycy («eKcTpa-
azoT»). Lleit mporiec BiAOyBa€ThCs 3 Pi3HOIO iHTEHCUBHICTIO 3a1€KHO
Big Tumy rpyHry, ¢$opm rymycy (34aTHOCTI 40 pO3KJajaHHI),
IIOTOAHMX YMOB, HOPM a30THMX JOOpPUB, €pOAOBaHOCTI IPYHTY,
3acToCyBaHH: 3aco0iB XiMizallil ToIo.

[HriGiTopu HiTpMdikauii — XiMiuHi cnonyku, Lo NPUrHiYyTh
XKUTTEQIANBHICTE  HITpUdpikytoumx Oaktepin i 3abe3neuvyoTb
30epiraHHg asoTy I'pyHTY | OOPMB B aMOHINHIN popmi.

3acrocyBaHH:s iHriGiTopis mHiTpudikanii 3 amiauHMMy,
aMOHITHUMM ¥ aMiZgHMMM A0OpuBaMM CHPUAE IiABUIIEHHIO
koeillienTa BMKOPUCTaHH: iX a30Ty pocamHamu. llpurnivyroun
nporecu HiTpudikanii, iHribitopum 3MEHIIYIOTh BTpaTH a3oTy
BHaCAi4OK  3MEHIIIEHHs BUMMBAHHS  HITpaTiB i  BHUAideHH:
ra3oroAiOHux croayk B armocdepy. A30T IIpU IIbOMY 3aANIIAETHCS
y BepXHIX IIapax IPyHTy, IO 30iAbIIy€ JOTO AOCTYIHICTb AAA
3aCBOE€HHs pocamHamu. TpusaaicTe ail iHribGiTopis HiTpu@ikarii
3aA€XUTh Big pisHMX (PaKTOpiB (TUILy I'PYHTY, JIOTO TeMIlepaTypu,
BO0TOCTi, 0i010TiYHOI aKTMBHOCTI, KMCAOTHOCTI, BMICTy OpTaHi9HMX
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peYoBMH, I'PaHyAOMETPUYHOIO CKAajy, HOPM i CIOCOOiB BHECEHH:
2A00puB Ta iHribiTOpiB) i B cepeAHPOMY CTaHOBUTH 4—8 TYDKHIB.

EdexTuBHicTh a30THUX A00pUB IIpM 3aCTOCYBaHHI iHTiOiTOPiB
HiTpudikanii HalKpallje BUIBASIETHCS B yMOBax 3pOIIEHHS, B
pajioHaX HaAMIpPHOTO i AOCTaTHROTO 3BOAOKEHHs, Ha IPyHTax
A€TKOTO TpaHyAOMeTPMYHOIO CKAady, A€ MOKAMBI 3Ha4YHi BTpaTu
a3oTy BHACAiJOK BMMMBaHHA HiTpartis. IHriGitopm HiTpudikarii
COPUAIOTh 3HMKEHHIO HaAMiIpHOI KiABKOCTiI HiTpaTiB y KopMmax i
XapyoBUX MPOAYKTax, A4alOTh 3MOTY 3MEHIIUTI KpaTHICTb BHECEHH:
a30THUX A40OPUB i 3aCTOCYBaHHs IX B OCIHHIN Itepiog 0Oe3 3HV>KeHHs
edextusHOCTi. [Toeananns inribiropis HiTpudikariii 3 isHLOOCIiHHIM
BHECEHHSM a30THNUX AOOpPWB MiABUIINYE IXHIO e(PEeKTMBHICTb, TOAL 5K
BHECEHHs 1X HaBecHi BUIIpaBJaHe AUIIe IIij KyAbTYpU 3 TpUBaAUM
BereTalilfiHuM IepioA0M.

IaridiTopn HiTpudikamii MiABUITYIOTh KOe]illieHT BUKOpHUC-
TaHHA a30Ty 3 400pus Ha 10-15 % i 6iapie. Brparu asory 3 406pus
IIpY ObOMY 3HVDKYIOThCA B 1,5-2 pasu.

? IIuTanns A CaAMOKOHTPOJIIO

1. SIxe 3HaYeHHs Ma€ a3oT 4451 3eMAepoOcTBa?

2. HasBiTh OCHOBHI 0CODAMBOCTI >KMBAEHHsI POCAVH a30TOM.

3. B sKiil KiAbKOCTi Ta B SIKMX CIIOAyKaX 3HaXOAUTHCSA a30T y
I'PYHTi?

4. Illo Take wMiHepaaisallis, amMoHi(ikamis, HiTpmpikamis i
JdeHitpudikanisa? SIki omTmMmaabHi yMOBM IOTPiOHI A4 IIpOXO-
ASKeHHSI IIUIX IIpo1ieciB?

5. SIk 3aro0irTi it 3SHU3UTHU BTPaTH a30Ty 3 IPYHTY?

6. HasBiTh cTaTTi HAgAXOAKEHH: i Big4y>KeHH:I a30Ty 3 IPYHTY.

7. SIxi 0ocob6amBOCTi K01006iry a3oTy B 3eMAepOOCTBi?

8. Sk xaacudikyiors asotHi 400pmBa?

9. HaspiTh 0co0AMBOCTi 3acTOCyBaHH:A AesAKuX PpOpM a30THMX
A0OpuB.

10. Ha3Bith yMOBU HigBUIIEHHS e(PeKTUBHOCTI a30THUX 400PUB.
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3.3. POCPOP I ®POCPOPHI AOBPUBA

3.3.1. OcobamBocTi xuBaeHHsI pocanH pocpopom

DocPop — 0AUH i3 TPHOX OCHOBHMX €/1€MEeHTIiB XMBAEHH:A. 3a
o0’emamn BuKopucTaHHs ¢ocdopHi JoOpusBa I10CIAAIOTh ApyTe
Micrie micAs a30THIUX.

Pocaunn 3acso1oi0Th pocdopy 3HaUHO MEHIIIe, HixK a30Ty, ale
BiH Ma€ HaA3BUYANHO BaXXKAMBY POAb y IX XUTTiL. Bmicr jioro B
pocamnax craHosuth 0,5-1 % cyxoi peyoBuMHHU, 30Kpema, Ha
MiHepaabHi crioayku npumnajgae 6amspko 10-15 %, Ha opraniumi —
85-90 %. CmiBBigHOIIIEHHA MiHepaAbHMX 1 OpraHIYHMX CIIOAYK
docdopy 3a1eXXuUTh Big BiKy pOCAUH i 3araapbHOTO 3a0e3IeueHHs ix
docpopom. ¥ Moa04AMX pocamMHax 4dacTka opraHiuHoro ¢ocdopy
3Ha4HO OiAbINa, HIXX Y CTapUX.

MinepaapHi crioayku ¢ocdopy B pocamHax IpescTaBAeHi
¢ocdaramm kaap1iito, Marxio, kaaio, amoHito Toro. HakonmyeHHs
iX y crebaax poCAMH € O3HAKOIO BVICOKOI 3a0e3ITe4eHOCTi pOocAMH
docpopom.

Opraniuni  crioayku  ¢gocdopy — ne edipu Pocdopnoi
kucaotu. Jo Hux Hazexartb Qocdaruau, dpocdonporeigu, Gituy,
caxapodocdaTy, HYKAeIHOBI KICAOTM, HYKAEOIpOTeigu, Makpo-
€priuHi Ta iHIl CIOAYKM.

Hari6iapme ¢pocdopy MiCTUTBCS B pelIpOAYKTUBHIX OpTaHaXx,
Ae 11010 Y 3-6 pasis Giabllle, HiXX y BereTaTMBHIUX YaCTMHAX POCAUH,
IO CHPUAE iHTeHCHBHOMY Ilepediry IpoIieciB CMHTe3y OpTaHiuHMX
peyosun. Y Hacinai mae OyTu gocrartHini 3amac ¢ocdopy Aas
¢opmMyBaHHs KOpeHeBOI cmcTeMM, sKa IIOYHe IIOTAMHATU JOTO 3
rpyHry. Ilpu 1boMy pocamMHM Kpallle 3acBOIOIOTh BOAY 1 IOXKMBHI
pedoBMHI 3 IPYHTY, mBuAIIe GOpMYyIOTh HajzeMHy Macy. OCHOBHY
gactTuHy ¢ocopy POCAMHU BUKOPUCTOBYIOTh Y IIOYATKOBiil ¢asi
pOCTy 11 PO3BUTKY, CTBOPIOIOUM BiAIlOBigHi Jioro 3amacu. Ilortim
docdop aerko mepemimryeTscs 3i crapux TKaHMH Y MOAOAI, TOOTO
BiaOyBa€ThCsA I1OTO peyTmaisanis. Y pasi MigKMBAEHHSA POCAUH
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po3unHOM coell pocdopy Yepe3 AUCTKU BiH HepeMilTyeThes B iHmi
OpTaHM AOCHUTD ITOBiABHO i B HeBeAMKill Kiapkocti. Tomy dpocdopre
>KMBAEHHs1 pocAuH Tpeba 3a0esIieuyBaTyl yepe3 KOpeHeBy CHUCTeMY.
HuM i moscHIOIOTh 1oTpeby BHeceHHs B psagku 10-15 kr/ra 4. p.
AeTKopo3unHHUX (QocopHux Ao6pmB. HeratmsHy 4it0 Hecraui
docPopy B panHill Hepios HEMOXAUBO BUIIPABUTU AOCTATHIM 1OTO
HaJXO/KeHHSAM Yy HacCTyIIHI Ilepiogu pocty. PocanHm 3aanimaroThes
HM3bKOPOCAMMH, 3araAbMOBaHUMM Yy PO3BUTKY, IIi3HiIe LBITYTb i
AAIOTh HU3BKUI yposKkait. Lle mos’s13aH0 3 TuM, IJ0 He BigOyBa€ThC:A
MoJia KAITMH yHacAigok Hectadi ¢ocdopy um iHIINMX eaeMeHTiB
>KUBAEHHS 4451 YTBOPEHH: 404aTKOBOTO sigpa. OT:Ke, Ha BiAMiHy Big
pocauH, sAKi BiA4yBalOTh HeCTady a3oTy 1 MalOoTb IIpU ILILOMY
CKOpPOYeHMIT I[MKA PpO3BUTKY, pOCAMHU 3a HecTadi ¢ocdopy
¢isioaoriuno Moaoami. Pocdop moainmye ix BOAHMIT peXum i
3HAYHO IIOM’SKIIY€ AiI0 Ha HMX ITOCYXU 3aBAsKM HaKOIMYEHHIO Y
By31axX KYILIiHHA OiAbIIOI KiABKOCTI LyKpiB, CIpus€ Iepe3anmiBai
O3MMMUX KYABTYp i OaraTopiuHmx Tpas, HiABUIIIY€ CTiIKiCTh POCAUH
HIPOTU XBOPOO, BPiBHOBAXYE Ail0 a30THUX A0OPUB.

OnrtumaasHe QocopHe >KUBAEHHS POCAMH CTUMYAIOE BCi
nponecy, MOB'sA3aHi i3 3alAigHEeHHSAM KBIiTOK, 3aB s3yBaHHSM,
dpopmyBanHAM 1 gocturaHHAM 1404iB. Hagaumox ¢ocdopy
HPU3BOAUTD A0 IEPeAdacHOro PO3BUTKY Ta BiAMMUPaHHS AMCTKOBOTO
arapaty, paHHbOTO AOCTUTaHH: I1104iB, BHACAIZOK 4YOTO POCAMHI He
BCTUTAIOTh CPOPMYBATU JOCTATHIN ypoXKaii.

Hecraua ¢pocopy BUABAAETLCA Y 3aTPUMIIL POCTY 11 PO3BUTKY
POCAUH — YTBOPIOIOTLCA APiOHI AMCTKM, 3ami3HIOETBCS LBITIHHA i
AOCTUTaHHs 1A04iB. HyokHi ArcTky HaOyBalOTh ThbMSHO-CIporo abo
TeMHO-3e1€eHOTI0 BiATiHKy. 3 4acOM BOHI CKPYYyIOThCS i IlepejdyacHo
BigMupaiors. Kpim TOro, 3a necraui ¢pocpopy BHaCAi40K yTBOPEHHs
aHTOLiaHy HepigKO BUABASIOTbCS YepPBOHYBaTi Ta Cl)iOAeTOBi
BiATiHKM, HacaMmIlepes Ha OCHOBHUX cTe0Jax, y IasyXaX AMCTKiB, Ha
4yepemkax. biapmn Bupakeni osHaku Hecraui ¢ocopy crocrepira-
IOTbCA Ha CTapuX i HMDKHIX aucrkax. IIpore caia mam’staty, 1o
aHTOLliaHOBe 3a0apBAeHHsA AUCTKIB € CIagKOBOIO  O3HAKOIO,
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HaIlpUKAaj y ASKUX COpTiB i ribpmais xykypyasu. Jo Toro x
1oAiOHe 3a0apBAeHH:, HallpMKAaJ Y KaIlyCTH, BUSIBASETBHCS IIiCAS
XOA04HOI 1 3aTS>KHOI BeCHM, sIKe 3 4aCOM 3HMKAE.

B ymoBax 3HauHOoro ¢ocpopHoro gedinmry  4gacro
CIIOCTepiraloTLCsl O3HAKM a30THOTO TOAOAYBaHH:A, IO IOSICHIOIOTDH
3MEeHIIIeHHSIM BYKOPVCTaHH: a30Ty AAs CUHTEe3y OpraHiYHMX CIIOAYK
yHacaigok Hecraui ¢pocdopy. Tomy osHaxkm a3oTHOTO i pocdopHOro
roA0AyBaHHs AOCUTDH YacCTO 30iraroThes.

OCHOBHUM JJKEpPEAOM >KUBAEHHs pocanH ¢dochopoM €
anionn oprodocdoproi kucaotn — H:2POs, HPO4?, PO4*-, yacTKOBO
BOHM MOXYTh 3aCBOIOBaTM I10Ai- Ta MeTadocdary, AesKi opraHiuHi
cnoayku ocdopy, Halikpaie 3acBooioTh aHionn H2POs, ripmie —
anionn HPO«-. Jdas pocamn anionm PO+~ MaaogoctymHi, ix
BUKOPMCTOBYIOTh AMille O00OBi KyAbTypHM, Ipedka Ta JesKi iHIIi
KyapTypu. PiBeHp 3acBoeHHs pocaumHamu (pocopy 3aaeXuTb He
AWIIIe BiA BMICTy JIOTO B IPYHTI, a 11 Biad 3a0e3redeHOCTi iHIIMIMMA
eleMeHTaMM >KMBAeHH:. Tak, 3a HecTadi IIMHKY 3HIUKYETbCS
HaAXOJJKEeHHA i BUKOpUCTaHHA pocanHamu ¢ocdopy, 3a BUCOKOTO
3abe3reyeHHs MigAl0, HaBIIaKy, ITIOTpeOa B HbOMY 3HM>KYETBCA.

Icnye TicHmMIT 3B'A30K MiX a3oTHUM i (ocPopHUM KUB-
JAEeHHSIM. <DOC<])op Bigirpa€ poan CyIlyTHUKA a30Ty i 0iaAKOBIX CIIOAYK.
Y pocamnax itoro y 2-3 pasu MeHIle, HiXK a3oTy. 3a Hecradi
docdopy YIOBIABHIOETbCS CUHTe3 0iAKiB, HAKOIIMYYETHCS Olablie
HiTparis. Tomy HOpMu azoTHuX i pochopHMX 400pUB MaOTL OyTU
30asaHCOBaHI, 30KpeMa 3a BHeCeHH: BUCOKIX HOPM a3oTy.

Qocdop MOUTUBHO BIAMBAE HA IiABMUINEHHS BPOXKaTHOCTI
CiABCBKOTOCIIOAAPChKUX KyabTyp. KpiMm Toro, BiH crpuse ¢opmy-
BAHHIO BMCOKMX Xap4yOBMX 1 TEXHOAOTIYHUX SKOCTeN IIPOAYKIII.
Onrtumaabsne ¢QocopHe KUBAEHHS POCAUH 30iABIIYyE€ YacCTKy
TOBapHOI IpoAyKuii B ©OiosorivHOMy BpoKal (3epHa BiAHOCHO
COAOMI Y 3€PHOBIX, KOPEHeILA04iB BiAHOCHO I'MYKU y OypsIKy TOILO).
OgnHoyacHO MiABMIYETHCSA BMICT KPOXMaaAl0 B KapTOIldi, LIyKpPYy B
KOpeHerL104ax, oBodax i ppyKTax, 0aii — B HaCiHHI 0AITHUX KYyABTYP.
Y nOpsauBHMX KyAbTyp 30iABIIYyE€TBCSA BUXig AOBIOTO BOAOKHA,
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3pocrae ioro wminuicte. Ilpore nagaumok ¢ocdopy TaKox
HEeCIIpUATAUBUI A4S PO3BUTKY pocAmH. Tak, BOHM MicTsATh Harato
minepaapHux Qocdaris, 30KpemMa y BereTaTMBHUX OpraHax,
HIPUIIBUAIIYETHCS IX BeTeTallisl, He BCTUra€ cpopMyBaTiCh BUCOKIUIA
ypoxait. 3a HaaAnImKy Gpocdopy MOTipITyEThCs KUBACHHS POCAUH
LUMHKOM, IO HPU3BOAUTL AO 3aXBOPIOBaHHs ILAOAOBUX Ha
PO3EeTKOBICTb.

3.3.2. ®ocpaTHMIT POHA IPYHTY

Bwmict 3araapHoro ¢ocpopy B OpHOMY Iapi IPYHTY
KOAUBAETHCA Big 1,3 y gepHOBO-TiA30AMCTUX 40 5,4 T/ra B YOpHO3eMi
3pryaitHoMy. OcHoBHa Maca ¢pocdopy MicTuUThesA B IPyHTI y popmi
MiHEepaAbHMX i OpPTaHiYHMX CIIOAYK, HEAOCTYIIHUX AAf POCAMH. Y
AEPHOBO-TIIA30ANCTUX IPYHTaX MiHepalbHUX CHoayK ¢ocdopy
Oiable, HixX OpraHiYHMX, Y YOPHO3eMHUX i TOpCl)OBI/IX — HaBIIaKU.
Opraniuni  croaykm  ¢ocopy  mpeAcTaBaeHi  IIepeBa>kHO
HyKaeonporeigamu, ¢irnnom, gocdoaimigamu, ¢pocdonporeizamu
Ta IHIIMMM OpraHiYHMMU CIIOAYKaMM, IIIO BXOAATb JO CKAady
TBapUH, POCAMH i MiKpOOpraHi3MiB.

MinepaabHi CIOAYKM 3HaXOAATLCS B I'PYHTI y BUTAsAL coaeit
Ka/bllilo, 3ali3a Ta aJAlOMiHilO, TOOTO CKJAag iX 3HAYHOIO MipOIO
BI3HAYAE€ThCA CKAAAOM  KaTiOHIB y TIPYHTOBOMY BOMpPHOMY
komIaekci. Hampukaaa, ¢ocdaru  xaapmilo mnepeBaxaioTh Y
HEeMTPaAbHUX i AYXXHUX IPyHTaX, a pocaTu allOMiHiIO i 3a4i3a — y
Kmucanx (puc. 3.3).

ITicas BHecenHs pocdopHux 206pus pocdop, 110 MiCTUTHCS ¥
iIX cKaAagi, BHacaAigok Ximiunmx, ¢isuko-ximMiuHmMx Ta GioaoriyHNMX
IpoIiecis, siki BigOyBalOThCs B IPYHTI, 3a3B1U4ali, IIepeTBOPIOETHCS Ha
CIIOAYKM, XapaKTepHi A4Sl II€BHOTO TUIYy IPYHTYy. 3a TpPUBaAOTO
3aCcTOCyBaHHsI 4OOPUB 3i 3MiHOIO arpOXiMidYHIX BAACTUBOCTEN IPYHTY
MOXe Jelo 3MiHIOBaTHCA cKaad ¢pocopHux croayk. Ilpu npomy
BMicT 3araapHOro ¢ocdopy B IPYHTI 30iABIIYETHCSA IIOPIBHSIHO 3
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IHINIMMM eAeMeHTaMM >XMBAEHHS Ta MiABUIIYETbCS BMICT PyXOMMX

¢docdaris.

. y Bamxko-
Bonoposzununi | [{[urpatopo3unHHi pPOIHH
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S—————— s mysanm A —————_
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— — 353y Fe>
~— — A B'A3yBaHHA Fe
Posunnui cnomysn docdopy — I
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{
.

'I 35’ aaysanus AlY N
D 1 [

W] 1
Kpapuoeuit leliTpanbHi, CYTIHHKOB
MICOK i HOPHO3eMH

Kuem cyrinuukost | Jlatepurn

Puc. 3.3. ®opmu pocdaris y rpyHTaX

OcHoBHa poar 'y SKMBAEHHI pocanH (I)OCCl)OpOM HaAe>XIUTb

JIOTO MiHepaAbHMM CIIOAyKaM, SIKi IIpeacTaBAeHI B IPYyHTI
anatutamy,  ¢Qocpopuramy, BTOPMHHUMM  MiHepadamMm  ix
poskaaganHa i coasmm ¢ocdopHux Kncaor. MiHepaabHi crioayku
docPopy rpynTy nepedyBaioTh y HOCTiliHil B3aeMogaii (puc. 3.4).

| ®docharu KaIbIliio i MarHiro

~7

| ®docdaru MiHEpaliB IPyHTOYTBOPIOBANBHUX HOPIT |

%

Puc. 3.4. IlepeTrBopenHst pocHOPHNUX CITOAYK Y IPYHTL
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3a crymeneMm ydacti y (pocpOpHOMY >KMBAEHHI POCAUHU
MOAIASIIOTE Ha TPU BEAMKL TPyIM, SKi 3HAXOAATHCA B AVHAMIYHINI
piBHOBa3i: croayku ¢ocdopy, 0 IepeOyBalOTh y IPYHTOBOMY
pO3UMHI; CIIOAYKM, aAcopOOBaHi IPYHTOBUMM KoJoigaMu abo
ocaj’KeHi; BaKKOopozumHHi ¢ocdaTty IepBUHHMX i BTOPUHHUX
MiHepaaiB MiHEpPaAbHOTO CKeAeTy I'PYHTY.

Opmodocpamu rpynmoeozo posuuny — e OZHO3aMilleHi
BOJOpo3unHHi (ocdaru kaapiio i marniio, pocdaru ogHOBaZEHT-
HMX KaTiOHiB KaAailo, HaTpilo, aMOHIIO Ta iHIINMX eaeMeHTiB. Ile
OCHOBHI Ta HaliKpallle 3acBOIOBaHi crioayku pocdopy Aas pOCAUH,
30KpeMa Ha IIOYaTKy iX POCTY i pO3BUTKY.

Aabirvni pocpamu — 11e pocdatuy, Axi ocian abo agcopbosaHi
Ha IIOBepXHi TBepAMX YacTOYOK IPYHTY, IPYHTOBO-BOMPHOTO
KOMIIAEKCY, OKCUAaMM 3adi3a 1 a4lOMiHiIO, a TaKOX BTOPMHHI
docdary, ski yrBopmancs micas popMmyBaHHsS I'PYHTY. BBakarors,
10 4-10 % ycporo rpyHTOBOTO pocopy 3B’sA3aHO adcopOuiiHo. Ha
BiAMiHy Bi4 IIepBMHHMX MiHepa4iB, BTOPMHHI € aKTMBHOIO
MODiABHOIO CKAaA0BOIO I'PYHTY. JAs BU3HAYeHHs BeAMYMHM 3aIlacy
pyxomux ¢ocdatiB BUKOPUCTOBYIOTh (3aA€KHO Big TUILY i CKaaay
I'PYHTy) KMUCAOTHI, AyXHi I1 OydepHi pO3uMHHUKM, i0HOOOMIH-
Hi CMOAU, PasiOi30TOIHII METOA Ta iH.

Cmabironi  PocPamu — BaKKOPO3UMHHI CIOAYKM, sIKi
3HAXOAATbCSA B IPYHTI B IIePBMHHMX 1 BTOPMHHUX MiHepaadax
(oKa1040BaHi TigpaTaMi MiBTOPaoOKCUAiB, KapOOHaTaMM Ta iH.).

Tpusamimeni Qocdarn gBOBaseHTHUX KaTioHiB caabopos-
YMHHI y BOAI, TOMYy BOHM OiABIIICTIO POCAMH Malie He 3acBOIO-
10TbcA. IIpoTe B mporeci BUBITpIOBaHHS BOHM MOKYTb CTaBaTH
AOCTYIHIIIMMU ~ Aast  pocamH. CBixXoocadXeHi — TpusamilieHi
docdaTy Kaabllilo B aMOP(PHOMY CTaHi J4eIo Kpalre 3acBOIOIOThCS
pocanHamMm. 3a iXx cTapiHHsA i IIepeTBOPeHHs y KpUCTaAidyHUI CTaH
3acBOIOBaHicTh pocanHaMy pocdopy pi3Ko 3HIDKYETHC, ale € Irpylia
pocauH, ski moramHaioTh ¢ocop i B Takomy craHi. Ao Hux
HaJeXaTb AIOIINMH, Ipedka, TipumMIilsl, AeIjo MEHIIOK Mipoio -—
ecriapuet, OypKyH, TOpOX.
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Brecennsa ¢pocopHux 400puB CIpusie€ HAKOIIMIEHHIO B IPYHTI
OpTraHiYHNX i MiHepaabHMX cHOAYK ¢ocdopy. AAas BCTaHOBAEHH:
onTtnMaarHOro (QocpaTHOTO PeXNMMY Ba’KAMBO 3HATH CTYIIiHb
AOCTYIHOCTi 4451 pocauH ¢ocopy IPyHTY i 3aanmkis ¢pocdopHMX
A0OpuB.

Aocrynsicts $pocdopy A400puB 3a4€KUTh Big XemMocopOrii,
aacopOuii, 6i010TiYHOTO IIEepPeTBOPEHHs Ta iHIIMX IpolieciB. BoHn
MaloOThb AOCUTDb CKAagHy IIPUPOAY, TOMY CIIOAYKM, IO 3yMOBAIOIOTDH
sakpinaenssa ¢ocdopy B I'PYHTI, 3aaexXKardb Bia ix Tumis. Ockiabkn
GiapIIiCTh I'PYHTIB 3a BigHOomIeHHAM A0 (ocdopy A0OpUB MaiOTh
BIICOKY BOMPHY 34aTHiCTb, BBaXKaIOTh, ITJ0 POCAMHN BUKOPUCTOBYIOTH
He ¢Qocdart-ioHn A00pMB, a pi3Hi 3a PO3UMHHICTIO I AOCTYIHICTIO
CIIOAYKM, IO YTBOPIOIOTBCA BHACAIAOK IIBUAKOI TpaHcopmarrii
docopHux a06pus y rpyuri. Crouatky ¢ocdop ikcyersca y
MICIISIX BHECEHHS, 3aAMINAlOuNCh y PO3UMHHIN, AOCTYIHIN Aas
pocans ¢popwmi (25 % BHeCceHOI KiABKOCTI).

Aas pi3HUX I'PYHTOBMX BiAMiH XapaKTepHi IIeBHi CIIOAYKMU
docdopy. Tomy 3aaeXHO Big IX cKAady BMOMPAIOTh IIEBHUII METOA
AAsl BUSHAYEHH: 3aIlacy pyxoMux croayk ¢pocdopy. Hanpukaaa, y
30Hi 4@PHOBO-IIA30AUCTUX I'PYHTIB BMicT (pocopy BM3HAYAIOTL 3a
MetogoMm Kupcanosa (y sutsoxni 0,2 H posunnay HC1), B 30Hi cipux
AiCOBUX TPYHTiB i He KapOOHaTHMX YOPHO3eMiB — 3a MeTOAOM
Uupukosa (y sBursekui 0,5H posunny CHsCOOH), y 3owni
KapOOHATHUX IPYHTIB — 3a MeTogoM Mauurina (y sutsxui 1 %-to
posunny (NH4)2CO3), 3a KOpa0OHOM 3acTOCOBYIOTH MeToAM Bray P-1,
Mehlich P-3, Olsen To1ro.

3a3HaueHi MeTOoAM TIPYHTYIOThCS Ha imiTaliii Aii Ha IpPyHT
KOPEeHEeBIX CUCTeM POCAUH, 3JaTHUX BUALAATU B IPYHTOBUI PO3YUH
IIeBHY KiABKiCTh BYTiABHOI Ta OPraHiuYHOI KICAOT, ade >KOAHUI i3
peakTuBiB He 3JaTHUI 3aMiHUTM >KUBe KOPiHHA pocauH. Mix
I'PYHTOBMM PO3UMHOM i TBepA0I0 (asoio IPYHTY BCTAHOBAIOETHCS
AuHaMiyHa piBHOBara. 3acBorooun ¢ocdar-ioHu, KOpeHi pocAnH Ti
HMOPYIIYIOTh i CIPUAIOTH IIepexody HOBUX HopLiit ¢gocdaT-ioHiB i3
rpynty B posumH. Kopeni Mmoxyrts mnoramnatu ¢ocdop, AKumit
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3HaXOAMTHCA Big HUX He 6iabIn HiXXK Ha 2 MM. ToMmy HaBiTh y mepio
MaKCMMa/AbHOTO PO3BUTKY KOPEHEBOI CHICTEMIU POCAVMHN BUKOPVICTO-
BYIOTb pocop AuIlle 3 HE3HAUHOTO 0O0’€MY OPHOTO IIapy IPYHTY.

Hesuxopucrana yacruna ¢pochopHux A006pus 3a3Ha€ iMMo-
6iaizariil, IepeTBOPIOETHC Ha Ba’KKO3acBOIOBaHI (pOpMM BHACAIAOK
XiMIiYHOTO TIOTAMHAHHA TBEPAOIO (a3ol0 IPyHTY, Oioa0riuHOO
¢ikcanieo mikpoopranismamyu, HakormueHHs ¢ocdaTiB y rymyci.
®ocdop wiel ¢ppakiii Moxxe OyTH AOCTYIHMI AAS POCAVH ANIIE B
nporeci 6i010TiYHOTO KOA000ITy pedoBMH.

Ximiune ocadxenns abo pempozpadayin xapakTepHe AAs
IIEBHOTO TUIIy IIpolecy IpyHTOyTBopeHH:. Criodatky Auriapo-
docdatu mepeTBOPIOIOTLCA Ha rigpodocdary, IO 3MeHIIye Ix
PO3UYNMHHICTB i 3acBOIOBaHicTh pocanHaMu. IToTiM y kucanx gepHoOBO-
MiA30AMCTUX IPYHTaxX YTBOPIOIOTBCI MaAopo3uuHHI  ¢ocdaTtu
aJlOMiHIIO Ta 3asiza. Y HeNTpaibHMX i KapOOHAaTHUX IPYHTax
(¢opHO3eMu i cipozemm) ocHoBHMMMU ikcaTopamu ¢ocdopy €
Kaabliit i Marwiit. Crogatky cnoayku ¢ocdopy nepebyBaioTh B
aMmop¢uin gopwmi i ix pochop YacTKOBO JOCTYIIHUIT A4Sl POCAUH. Y
Mipy crapinHa (Kpucraaizanii) ¢ocdar KaapLilo i Margio CTamOTh
MEHII JOCTYITHUMI.

34aTHICTL IPYHTY 40 moramHaHes ¢$ocopy HaCTiAbBKU
BeAMKa, 1110 AAs IIOBHOTO JI0Or0 HacM4YeHHs IOTpiOHO BHeCTH Big 5 40
10 t/ra P20s, TOAI SIK BaAOBMII JIOTO BMICT y I'PYHTI ciAra€ Amire 3—
6 T/ra.

ITopiBusinO HM3BKUIT KoedillieHT BUKOpucTaHHS Qocdopy
A00puB y meprnii pix ix sHeceHH: (10-15 %) mos’s13aHMII He AnIne 3
nepexogoM ¢ocdaris y HegoctynHi dopmu, a it 3 0OMeKEHOIO
AOCTYIIHICTIO AAsl KOPEHEBUX CHUCTeM IPOAYKTiB IX B3a€MOAii 3
I'PYHTOM, TOOTO KOPEHi POCAMH MOXYTh HOrAMHATU PocaT ANUIIIe
3 Ti€l YaCTUHU IPYHTY, 3 SIKOIO BOHU KOHTAKTYIOThb. 3 ypaxyBaHHIM
micAsAil koedinienT BuKopucraHusa pocdopy A00puB CTaHOBUTH 35—
40 % i moxe csratu 100 %, skio BrpoAosx 4-10 pokiB He BHOCUTHU
docPopHux A06pus. Tomy B ymMOBax iHTEHCHBHOIO 3eMAepoOOCTBa
A00puBa NOTPiOHO BHOCUTH CHCTEMAaTMYHO, He YeKalodM iX MicAsAil.
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[Tpu npoMy He AnIlle ITOBEPTAETLCS BUHECEHNIT 3 yposkaeM dpocdop,
a 71 CTBOPIOIOTBCSA 3artacu 1I0ro pyxoMux (popM y IPyHTI.

Ortxe, 445 MiABUIIIEHHs POAIOYOCTI I'PYHTY i pallioHaAbHOTO
sacrocysaHHA  ¢ocopHUX A0OpmMB HeoOXigHa  omTMMisaIiisa
docopHOro KMBAEHHSA POCAMH 3a PAaXyHOK BHECEHHs A0OpMB 3
ypaxyBaHHSIM BMICTy pyXOMUX CIIOAYK (pocopy B IPYHTI.

Ha ocnoBi moasosBux i aabopaTOpHMX A0CAigiB BCTaHOBAEHO
onTuMaabHi QocdatHi piBHI 4151 OCHOBHMX TUIIIB I'PYHTIB, MI/KI: A4S
AepHoBo-Tiig3oauctux IpyHtis — 100-150 (sa metrogom Kipcanosa),
Aas yopnosemis — 100-150 (3a meTogom Ympukosa), 441 KapOoHAT-
HUX YOpHO3eMiB i KamTaHoBuX IpyHTiB — 30-45 (3a Meroaom
Mauurina) (tada. 3.3).

Tabanmy 3.3

I'pyniyBaHHsA IPYHTIB 3a BMiCTOM pyxoMmx cnoayk ¢gpocpopy
040 34aTHOCTI 3a0e3MedyBaTy HUM CiabCbKOTOCIIOAapPChbKi

KyaAbTYypu
. Crymizp 3a MeToa0M
Koaip na . - .
I'pyna xaprorpami 3abe3meueHoCTi KlpcaHOBa|UIMpMKOBa|Maqmr1Ha
pocauH P20s, MI/KT IpYHTY

1  |Yepsonmnit Ay>Xe HU3bKUI <25 <20 <10
2 |Opamxesust |Huapkmii 25-50 20-50 10-15
3 |Kostuit CepeaHiit 50-100 | 50-100 15-30
4 |3eaeHuin TTiaBuinennin 100-150 | 100 -150 | 30-45
5 |ToayOwuit Bucokmuii 150 -250 | 150 -200 | 45-60
6 |Cumiit Ay>Ke BUCOKUIA >250 >200 >60

o6 migsuimuTty piBeHs pyxoMmx d¢ocdartiB y IpyHTI Ha
10 Mr/kr 3a Huspkoro sabesnedeHHs IPyHTiB ¢ocdopom, caig Ha
cymimaHux i mimanmx rpyHTax sHocutu Ha 40-60 xr/ra P20s Giase,
HIXXK BUHECEHO 3 ypO>Ka€M, Ha AerKuUX i cepesHbOCYTAMHKOBUX —
60-90, Ha BaxkocyranHkKoBux — 90-120 kr/ra. CTBOpeHHsI OITUMAaAb-
Horo ¢ocdarHoro pisHs i BHeceHHsa ¢ocdopy 3a BUHOCOM 3
ypokaeM 3abesliedye€ BMCOKY IPOAYKTUBHICTb YCiX CiAbCHKOTOCIIO-

AAPCbKUX KYADBTYP.
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3.3.3. Koaoobir pocdopy B npupoai

IToiosHenHs1 3amacis  Qocdopy B IPyHTI IIpaKTUIHO
34IVICHIOETBCS AMIIIE 3a paXyHOK BHeceHH: ¢pocdopHMX 4006puB (puc.
3.5). Boanoyac ocHoBHa KiAbKicTh ¢docdopy 6ioa0riuHOrO BpoXKalo,
IO MICTUTBCS B 3€PHi Ta iHININM TOBapHill IIPOAYKIIil, B yMOBax
CyJacHOIO 3eMAepoOCTBa BiguyXKyeThca 3 TIOCIoJapcTBa i Amiie
YacTKOBO IIOBEPTA€ThCA B IPYHT 3 OpraHiyHMMMU JoOpuBamMm. Y
nepcrieKkTusi npobaema ¢ocdopy Kk 6ioreHHOro eaeMeHTa BUHIKHE
B 3eMAepOOCTBi y MepIIy Jepry.

O6ir / ;

opraxiviore dochopy P

Docdopii ﬂ!ocsqmpni
Aobpusa nobpyea
N Piukosuii
tTliR

Ormaan

Biasamaenns n
weranbokny soaoiivax

Faryuenna y
MOBTOPHHI KOA0OGIT N

Brparu, n‘ou'n:lani i3
BiAKNANAHHAM HA BEAHKHX

ranBuHax - . ol

Puc. 3.5. Cxema K04000iry ¢pocdopy B mpupoai
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Aas supodbHnnTsa GpocPopHUX 400pUB y 3B'5I3Ky 3 oOMexe-
HICTIO 1 HEBIAHOBAIOBAHICTIO NPUPOAHUX PeCypciB MiHepaabHOL
CUPOBMHM CAia Oepe’XHO CTaBUTHCA AO IX BUKOPUCTaHHA i pi3ko
3HVDKYBaTH BTPaTH.

INopiBHsHO 3 MiHepaABPHUMU 1 OpraHiYHMMM AO0OpUBaMU
He3HayHa dYacTuHa (ocopy HaAXOAUTH Yy IPYHT 3 HaCiHHUM i
CaJgUBHIUM MarepiaaoM Ta 3 aTMocpepHUMH oOllajamu (OAM3BKO
0,3 xr/ra 3a pik).

ITopsa 3 BuHOCOM (pocdopy 3 ypoKasMM CiAbCHKOTOCIIoAap-
CBHKMX KyABTYP BiAOyBalOThCA JIOTO BTpaTU BHACAiAOK BUMMBAHHA Ta
eposii 1pyHTiB. CepelHbO- i BaXKKOCYTAMHKOBI TIPYHTM MIITHO
¢dixcyors Pocdop a00puB, TOMy BiH MalKe He BUMMBAETBLCS.
Buacaigok eposii mopiuni BTpatn ¢$pocopy 3 IPYHTY CTaHOBASITDH
4-5xr/ra. Ha >kaab, AiABHICTD AIOAVIHU CIPUYUHAE ITOCUAEHHS
BTpaT Gocopy, 3HMXKYE J40CKOHAAICTD 110r0 00iry B Giocdepi.

3.3.4. ®opmu pocPopHMX 400pUB

BuxigHOI0 CHMpPOBMHOIO A451 HPOMUCAOBOTO BMPOOHUIITBA
docPopuux 400puB € HpuUposHi mHokaaau (PocPopHUX pys -
arratuTosi i GpocPopuTOBi.

3Bakarour Ha Aoporosusny ¢docpopHmx AoOpuB, sKi
BUTOTOBASIOTH 3 iIMIIOPTHOI CUPOBMHI a0 3aBO3Th 3-3a KOPAOHY, B
VYkpaiHi BiAKpMBAIOTbCA INMPOKiI IT€PCHEKTUBM BUKOPMCTAHHS
docdaTHOi cpOBUHM 3 MiCIIeBUX TTOKAaAis. B Ykpaini pocdopurn e
Ha Boauno-Tloaiabcpkiit manri, y AHinmposcbKo-/loHe1bKil BiaauHi,
B ApToHOMHII Pecrty06aini Kpuwm, y Ilepeakapmnarrti Ta 3akapnartri, y
GacertHi p. I'opuas. IlpoTe ocobaMBIcTIO IX € HM3bKA KOHIIEHTpALIist
docPopy. Aas suroropaenHs pocpoputHoro dopomHa B YKpaini
npugaTHa pyJa rnosag, 20 pogosui.

36iabIeHns BUIycKy GpochopHUX A00pPUB — CKAaAHE TEXHO-
AOTiyHe 3aBJaHHs, /e OCHOBHIM € IlepeTBOPeHH: CII0AyK ¢pocdopy y
posumHHMII craH. XiMmiuHe nepepoOaeHHs HpupogHux ¢ocdatis
341JICHIOETHCS TPbOMa OCHOBHUMM criocobamu. Harinormupenimnm

117



cmocoboM € poskaadaHHs (ocdaTis KucaoTaMu — CipyaHOIO,
¢ocpoproIO, asorHoIO Ta iH. JAA KMCAOTHOTO PO3KAaAaHHI
npuAarHi npupoani ¢gocdary, mo He MICTATh 3HAYHOI KiABKOCTI
KapOOHaTy Kaabllilo, KapOOHATIB i cuaikaTiB MarHiio, crioayk 3aaiza
Ta aAOMiHIIO (Ui Ta iHIIN AOMIIIKM YCKAAAHIOIOTH IepepoOAeHHs
docdaris).

Iammm  criocoboM € BigHOBAeHH: QocdatiB Byraerem 3a
HasBHOCTI OoKcuay KpemHito (IV) 3 BUBiAbHEHHSIM eleMeHTapHOTIO
docdopy i itoro HacTymHUM HepepoO.aeHHAM Ha POocPOpHY KICAOTY
Ta ii coai. Leit criocib ga€ 3Mory BUKOPMUCTOBYBAaTH MEHII SIKiCHY
CUPOBMHY, aJe 3HayHe IIiABUINECHHS BMICTy B OCTaHHINM 3a4i3a,
aAIOMiHIIO, AY>XXKHUX MeTaliB Ta okcuady kpemHiio (IV) HeratmsHO
BILAMBAE Ha TEXHIKO-€KOHOMIiUHi ITOKa3HUKI IIPOLIECy.

Tperiit croci6 - 1e TepmiuHe 00pobaenHs docdaris,
HaIlpUKJad, Ay>KHe po3KAaJaHH: IIiJ Jac CIi1aBAeHH:A abo CIiKaHH:
3 COASMM AYKHUX 1 AY>XKHO3EMEABHUX MeETadiB, TigpoTepMiuHe
nepepoOAeHHsI 3a HasBHOCTi BOASHOI Iapu.

3a cTymeHeM pO3YMHHOCTI Ta JOCTYIIHICTIO 3aCBOEHHS
pocanHaMu pocdopHi 400puBa IOAiAAIOTE Ha TPY IPYIN.

Bodoposuutti — A€rKOAOCTYIIHI A4Sl 3aCBOEHHS POCAMHAMU
(cynepdocdarn).

Hanisposuunni — MeHIII AOCTYIIHi 445 3aCBOEHHS POCAMHAMI,
HiXX BogoposumuHi ¢gopmn. Pocdatn nux A00pUB HEPO3UMHHI Y
BOJi, aJe Iepexo4sATh y PO3UMH AMMOHHOI KUCAOTH (AMMOHHO-
posunHHi) ab0 B AYXHMII PO3YMH IIUTPATy aMOHII0 (LMTpaTHO-
posumaHi). Ao HUX HaleXKaThb IIpelMINTaT, ToMacmaak, ¢ocdar-
maax, sHepropeni pocdaru Ta in.

Heposuunni y 600i ma nozano po3qunii y cAaOKUx Kucaomax
BaXKKOpO3umMHHiI  docdary, sKi BaKKOAOCTYIIHI 445 3aCBOEHHs
OiABIICTIO  CiABCHPKOTOCHOJApPCHKMX  KyAbTyp  (Ppocdopurne i
KiCTKOBe DOPOIIIHO).

B oxpemy rpyny BuAIAAIOTH KOHOencoeawi Pocpamu, Ars
SIKMIX PO3YMHHICTD K XapaKTepMCTMKa BMICTy 3acBOIOBaHUX $opM
¢ocdopy Beankoro sHaueHH: He Ma€. llicas BHeCeHH: B I'PYHT BOHU
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IIepeTBOPIOIOTECA, BHACAIAOK YOro BigOyBa€TLCs HAKOIMYEHHS
€TKOAOCTYIIHMX AAs1 pocauH ¢popM Ppocdopy.

Boaoposunnuni pocdopni aodpusa. Cynepdocpam zpariyrvo-
earuti (cynepdocdat mpocruit) Ca(H2PO4)2 H2O+HsPOs+2CaSO+2H20
A00yBaIOTh Ji€10 cipyaHOi Kucaotu Ha ¢ocopuTy ¥ amaTuTy.
Cynepdocdar mictuts 19-21 % P20s, 30kpema He 6iab1 sk 2,3 % y
BUTAsA]L BiabHOI pOCPOPHOI KMCAOTH, IO Haa€ MOMY XapaKTepHOTO
3amaxy.

Cymnepdocdar mictuts 40 50 % rircy CaSOs, Axuit Mae
NpaKTU4YHe 3HA4YeHHs K JXKepeao Cipku i SK MeaiopaHT Ha
3aCOA€HIX IPYHTax.

3a 30BHIIIHIMM O3HaKaMM cynepdocdat — 1je TpaHyAN PO3Mi-
poM Big 1 40 4 MM TeMHO-Ciporo (IIpoAyKT repepobaeHHs ¢pocdo-
puty) abo cBiTAO-ciporo (IIpoAyKT IepepoOAeHHs allaTUTY) KOAbO-
py. AoOpnBO MOXHa 3aCTOCOBYBATH IIij YCi KyABTYpPH i Ha BCiX TUIIAX
rpyHTiB. Ilpy npoMy pocamHmM 0AHOYACHO 3a0e3MeUyIOThCS CipKOIO.
Hesucoka xonientpaiiis pocopy B 400puBi Aa€ 3MOTy BHOCUTHU
Moro piBHOMIpHO B PsAKM Mi4 4ac ciBOM y MiHIMaABHUX A03aX —
10-15 xr/ra P20s.

Cyneppocpam nodsitinuii Ca(H2PO4)2 - H20 + HsPOs a406yBa-
I0Th po3kaajanHsaM ¢pocdopuTis GpocOpHOIO KICAOTOIO.

3a 3OBHIIIHIMM O3HaKaMU BiH IOAIOHMIT A0 cynepdocdary
I'paHyAbOBAHOTO, a/le I'paHyAM KPYIIHiIIi, BUPIiBHAHI 3a po3MipoMm i
TemHimi (ciporo abo TeMHO-Ciporo kxoawopy). Iloasiitnuit cynep-
docdat MicTUTE MeHIIIe AOMIIIOK i MaliKe He MiCTUTH CIpKIH.

Ximiuni Ta ¢ismuni BaacTuBOCTI mogpiiiHoro cymepdocdary,
3acTocyBaHHs i epeKTUBHICTb Jioro Taki cami, sk i cynepdocdary
rpayabosaHoro. ITpote BiH noctynaeTscs cynepdocdary rpaHyabo-
BaHOMY IIpM YAOOpeHHi KyABTYyp, IO IIO3UTUBHO PearyioTh Ha CipKy
(xamycTsani, koHomyHa Ta iH.). Cynepdocdar 1moaBiiiHNI 3acTOCO-
BYIOTb Ha BCiX TUIIaX IPYHTIB IIiJ, yCi KyABTYpH.

3a4e>KHO BiJ, CUPOBMHMU i TeXHOAOTii BUPOOHUIITBA TPaHyAbO-
BaHMII TTOABiHMII cynepdocdaT mictuts 42-50 %  3acBolOBaHOTO

pocdopy.
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Hamisposumuni  ¢pocdopui  aodpmsa.  Ilpeyunimam
CaHPOs - 2H20 — nopormok 6i10ro abo KpeMOBOIO KOABOPY, KU
IIOTaHO PO3UMHAETLCS Y BOAI, MaAOTirPOCKOIIYHIAM, He 3AeXKY€ThCs,
Mictutsh 38 % P20s. Pocdop y nperumitaTi mepeBaskHO 3HAXOAUTHCS
y Burasai riapodocdary kaasiito CaHPOs, 1110 Hepo3uMHHUIT y
BOJi, asze 400pe PO3YMHHMII Y Ay>KHOMY PO3UYNMHI IUTPATy aMOHIIO, i
TOMY AOCTYITHUIL AA51 POCAVH.

BuxopucroByioTs mpennIiTar Auie 4451 OCHOBHOTO BHECEHH:.
IIpn npoMy BiH He mocTymaeTecsa cyrnepdocdary noasiriHomy. Ha
KICAMX TPYHTax BiH Mae€ JesKy IlepeBary Iiepes HUM (MeHIIe
3B’3Y€ThCA 3 IPYHTOM).

Tepmopocpamu Na20 - 3Ca0 - P05 + SiO2 200yBaioTs criaas-
AeHHsAM abo crikaHHAM 3a Bucokol Temmepatypu (1200-1400°C)
npupoguux ¢ocdaris 3 IMiCKOM, AYXXHUMU COAAMM Ta IHIIVMU
cnoaykamu. IIpu oMy yTBOPIOIOTECS Pi3HI XiMiUHI pedOBMHM, IO
mictate Big 20 a0 40 % nurparHO-posumHHOrO ¢ocdopy, MaioTh
Ay>XKHYy Ppeaklil0 Ta 3a CBOIMU BAACTUBOCTAMM OAM3BKI 40
TOMacIIAaKy i MapTeHiBCbKOro ¢ocdarmaaky. 3a 30BHIIIHIMU
O3HaKaMM — Ile TOHKOPO3MeAeHi MOPOIIKN 3 400puMM PisUIHUMU
BaacTupocTaMu. /Ao TtepmodocdaTiB HaleXaTh TaKOX IILAaKU
(Tomacmaak, ¢ocdaTiiiak MapTeHiBCbKMIT), I11aBJAeHi MarHi€Bi Ta
suedropeni pocdaru Ta iH.

Hepo3unmni ¢ocpopni ao6pusa. Pocdpopumne 60powno
Ca(PO4)s - [(OH, )l mictuts dpocdop y surasai Cas(POs)2. Voro
BUTOTOBASIIOTH PO3MEAIOBAHHAM 30arauyeHmx npupoanux ¢ocdaris
6e3 momnepesHBLOTO XiMiuHOTO 00pOOAeHH:s. Tomy BapTicTh 400puUBa
HEeBUCOKA. 3a 3O0BHIIIHIMM O3HaKaMM — Ileé TOHKOpPO3MeAeHUI
IIOPOIIIOK Ciporo, TeMHO-Ciporo abo KOPMYHEBOIo KOAbOpYy. Bwmict
docopy B 400pusi 19-30 %. AoOpuso He Tirpockormiune, He
31€KYy€EThCSI, 400pe PO3CIIOETHCS, ale MUANTE. ToMy 110T0 IOTPiOHO
BHOCUTM MaIll{HaMM, IIJO OJHOYAcCHO BMKOHYIOTL pOOOTHU 3 TpaHC-
IOPTYyBaHH:, PO3BaHTa’KeHHI, 3aBaHTa>KeHH:I i BHECeHHs B I'PYHT.

@ocdopnutHe OOPOIIHO 3aCTOCOBYIOTH AUIIE AAS OCHOBHOIO
yAOOpeHH:I.
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Edexrusnicts  ¢pocpoputHOoro OOpOIIHA TUM BUINA, YUM
Oiapmre B HpOMy MicTuThbC Qocdopy i UMM TOHIIMIT IIOMea
docpopury. IlepcniextuBHOIO € rpaHyasanis  ¢ocpopuUTHOTO
Oopomna 3 (i3i0A0TiYHO KMCAMMMU a30THUMU 1 KaAilTHUMU
AoOpuBaMy, IO MiABUIITUTD 110TO e(PeKTUBHICTb.

Kongencosani ¢ocpari - 11e NpoayKTH aerigpaTtariii
aurigpo- i rigpodocdatis. Bonn € noai-anionHuMn arperatamu, Io
YTBOPUANCS BHACAigOK BUHUKHEHHSA MK TeTpaedpamu PO+
3B’s3kiB P-O-P.

Kongencosani ¢pocarn — XiMidHO 4OCUTD CTiNiKi CLIOAYKHM, aze
3a IEeBHIX YMOB 3a3HalOTh TiApOAi3y y BOAHMX pO34MHAaX, KiHIIEBUM
IIPOAYKTOM SKOTO € Ppocdar-ioHn.

JIx  MiHepaabHi A0OpMBa IepCHeKTUBHI noaipocPhamu
AMOHII0, KAAi0 1 Kaavbyito. BUpPOOHMIITBO pigKMX KOMIIAEKCHUX
aodpus (PKA) rpyntyerncs Ha BuKOpucTaHHi cynepgocdopHoi
KICAOTY, IO € cymimmmo oprtodocdopHoi i moaidocdopHUX
kncaot (auB. “KommaekcHi 400pusa”).

3azexxHo Biag ¢isuuHmx, ximiuamx i Gioaoriuamx ¢axropis
BHeceHi B IPyHT noaidocdarn (BIIPOAOBXK Big KiAbKOX 4i6 20 KiabKOX
MICAIIiB) TiAPOAITUYHO pO3KAaAaOThes i ix pocdop crae gocTyTHIM
AA51 XUBAEHHA POCAUH.

3.3.5. Ocob6amBocTi 3acTocyBanHs pochopHIX
AOOpMB

Edexrusnicts pochopHux A0O0pUB 3aA€XUTh Big IX BAacTu-
BOCTeJ, CrIocOOiB BHECeHH:, 30HaABHMX OCOOAMBOCTEN IPYHTIB Ta
ONTMMaAbHO BCTaHOBJAEHMX HOpM. Maiike Ha BCiX TMHIaX I'PYHTIB
Ykpainu ¢ocdopHi ag00puBa Aar0Th 3HAYHI IIPUPOCTU BPOXKAIO
CiAbLCHKOTOCIIOAQPChKUX KyABTYp, aJe BOHU Haiie(eKTUBHII Ha
AEPHOBO-TIIA30AUCTUX IPYHTaX i YopHO3emax (Taba. 3.4).
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Tabaurrs 3.4

OkymHicTh HIOMipHIX HOpM pochopHIX 400pUB 3a
30a2aHCOBAHOIO a30THO-KaAiffHOTO XVBAE€HHS POCAVH
(3a 4aHVMM ITOABOBMX AOCAiAiB arpoxiMcay>x0m YKpaiHm)

OxymHicts 1 k1 P205 pocdopHux 400pns mpupocrom
YPOXKalO CiAbChKOTOCIIOAaPChKMX KYABTYP, KT

30Ha, IpyHTHU -
MINeHNUIA | TIMIiHb Oypsx
. | Kapromas COHSIIITHUK
o3nMa AP

LIYKpOBIUI
Ioaiccs, Kapnamu

/e pHOBO-Ti430AMCTi 5,0 | 7,0 | 37 - -
Aicocmen
YopHO3eMu TUIIOBI 3,7 3,2 1,7 26 3,5

YopHozeMmn omig3o-
AeHi i TeMHO-cipi

2iCOB1 3,5 6,5 40 90 -

Cipi aicosi 4,7 8,8 40 90 -
Cmen

YopHosemu

3BMYANHI 7,3 4,8 - 27 2,0

MHiBAEeHHI 5,0 5,0 - - 2,2

TeMHO-KaIIITaHOBL

CO/AOHITIOBATIL 2,3 1,8 - - _

ITig yac Bukopucranus pocPopHUX A0OPUB CHIOCTEPIra€ThCs
TaKa 3aJ€XKHICTb: IO BUINNII BMICT PyXOMHUX CIIOAYK (ocdopy B
IpyHTi, TOo HyDK4a ix edexrtmBHicTh. IligBuImeHHs ix BMicTy Ha
10 Mr/kr IpyHTy 3abesledye IIiABUINEHHS BPOXKAMHOCTI ITIIEHMII
osumoi Ha 0,8-1 1i/ra, a OypsKy 1ykposoro — Ha 8-9 1i/ra. [IpoTte Taka
3aKOHOMIpPHICTh BMABASETHCS AuIIe A0 IleBHOI Mexi. Tak, mpu
y3araabHeHHi YI1CA€HHUX AO0CAiAIB 3 yAOOpeHHIM MIIeHNIIi O31MO] B
VYkpaini Oya0 BCTaHOBAEHO, IO I MPOAYKTUBHICTD ITiCAs BHECEHH:A
docdopy nonaz 120 xr/ra He 3pocTasa HaBiTh TO4i, KOAM HOpPMU
a3oTHMX 1 KaaitHMX A00pus migsuimysaan B 1,2-2 pasmu. Ilicas
BHeceHH: (PocPOpHMX A0OpUB MOXHA A0AATKOBO OTpMMaTH abo
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BTparutu Oe3 iXx BHeceHHs A0 7 n/ra mmeHuni o3umoi i 80 m/ra
OypsIKy LIyKpOBOTO.

Hopmu dpocdopHux A400puB BCTAaHOBAIOIOTH 3 ypaxyBaHHSIM
piBHSI 3all1aHOBAHOI BPOXKAHOCTI, 0i0AOTIYHMX 0COOAMBOCTEN
CiABCHKOTOCIIOAAPCHKUX KYABTYP, TUILY, IPaHyAOMETPIYHOTO CKAaAy
I arpOXiMi4HMX BAACTMBOCTEN IPYHTY, IONEPeAHNKIB, iHIIMX BUAIB
200puB. B ocHOBHe ya0OpeHH:s, 3a3Budyail, BHOcATh Big 40 A0
120 xr/ra P20s 3aae>XHO Bia BUAY CiABCLKOTOCIIOAAPCBHKOI KYyABTYPH.
Bumii HOpMmM 3acTOCOBYIOTH MiJ, IIAOAOBi, OBOYEBI I TeXHiYHi
KyABTYpPHM, 30KpeMa Ha MaJdOpOAIOUMX IPYHTaX, CepeiHi — T4
KapTOILAI0, KOPMOBI Ta iHII KyAbTypu. JOCTOBIpHICTD ITiABUIIEHHS
BpPOXKalO Bi4 BHeceHHs (POCPOpPHMX AOOPUB 3a HU3BKOIO BMICTY
pyxoMmmx croayk ¢ocopy B IPYHTi: AyKe BUCOKa — B IIIEHUIN
03MMOI, OypsAKy IIyKpOBOIO; BMCOKa — B TIOpPOXy, AIOLIepHH,
KyKypy43H, pillaKy; cepeHs — B COPIO, COI, COHSIIHNUKY; HU3bKa — Y
npoca. i 0CODAMBOCTI HOTpi6Ho BpaxoByBaTH IIij dac p03p061<1/[
cucTeMu yA0OpeHH: B CiBO3MiHi. JIK 3a3HayaAo0cCs, MIIeHUIIs i OypsiK
LIyKPOBMII Ay>Ke 400pe pearyioTh Ha BHeceHH:s (pocPopHMX A0OpUB.
ToMy mig HMX €KOHOMIYHO BUIIAHO 3aCTOCOBYBaTW IIiABUILIEHI
HOpMM (PocPOPHMX AODPUB 3 HACTYIIHOIO INiCAsAAI€I0, HAIIPUKAad,
ITi4 KyKypy430I0 i copro.

Slxmo AoBecty BMicT pyxomux ¢docdariB y IpyHTI 40 onTn-
MaAabHOTO piBHA (Taba.3.4), To B nojaasmomy ¢pocdopHi a406pnBa
MOXKHa BHOCUTM JAMIIe AAs KOMIIeHcallil BuHeceHOro ¢ocdopy
pocamHaMm Ta BTPadeHOIO BHACAIAOK eposil i OTpuMyBaTu
cTrabiabHI BpoXKal CciAbCBKOIOCIIOAaPCHKUX KyABTYp. Ilepenacuyenns
IpyHTiB Ppocdopom HeeeKTVBHe Ta EKOHOMIUHO HEBUIIPaBAAHe.

IIpore HaBiTh i 3@ AOCUTH BMCOKMX 3aIllaciB PyXOMMX CIIOAYK
docopy B rpyHTi KOHUeHTpauis QocdaT-ioHiB y IpyHTOBOMY
pO3uMHI 445 IOBHOTO 3a0be3IleyeHHsI Ha IIEPIIMX eTallax PocCTy I
PO3BUTKY MOAOAMX POCAMH MOXe OyTu HelocTaTHBOIO. Tomy
00O0B’SI3KOBUM arpOTeXHiYHMM 3aXOAOM Ha BCiX THIIaX IPYHTIB €
ctapToBe (psiaKose) BHeceHH:s ¢pocpopHUX A00puB y 4031 7-20 Kr/ra
P20s. [IpoTe HaciHHA AeAKUX KyABTYpP (KYKypyA3a, COHAIIHMK) Ay>Ke
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MIPUTHIYYETLCA Bi4 KOHTaKTyBaHHA 3 AoOpmBaMm. Tomy MK HMMI
Mae OyTu IpoIIapok IPyHTY, a 403a A00pmuB — MiHiMaabpHOMWO. Ilig
yac ciBOM MoO>XHa BHOCMTM pi3Hi gopmu ¢ocdopHux A00puB —
cynepdocdatu, cymnepdoc, amodoc, amodocdar Ttomo. Piaakose
BHeceHH: l1i/ra cymepdocdary TIpaHyAbOBAaHOIO —3abesredye
IMiABUINEHHS BPOXANHOCTI 3epHOBMX Ha 5-61i/ra, TOAl 5K 3a
pO3KMAHOTO — Ha 1-2 11/ra.

B yMoBax HecTiifKOTo i He40CTaTHBOTO 3BOAOXKEHH: eeKTIB-
HICTh AO0OpPUB 3HAYHO 3aA€KUTh Big TAMOVMHU 3arOpTaHHS iX Y
Boaoruii rpyHT. Qocdop i3 400puB Halikpalle 3aCBOIOETLCS TOA,
KOAM BOHM 3arOpHYyTi B Imap IpyHTy 12-25cm. ¥V 3B's3Ky 3 Maao0Iio
pyxomicTio ¢ocdaris y 1pyHTI IepenecenHs uyactuHu ¢ocdopy 3
OCHOBHOTO YA00peHHs AAs TiAX1BAeHHs ab0 3aMiHa HUM OCHOBHOTO
yAOOpeHHsl HeJOoIliAbHa HAaBiTh TOAI, KOAUM BUKOPUCTOBYIOTH I1OTO
aerkogoctymHi popmu. OTxe, psAsKose yA400peHHs! BUKOPUCTOBYIOTh
AZs1 TIOAINIIEHHSI YMOB KMBAEHHS pocAMH $ocPpopoM Ha IOYaTKY
Berertallii, a OCHOBHe — AAsd 3a0e3lledeHHs IX IMM e4eMeHTOM
YIIPOAOBX yChOTO BereTalliliHOTO IIepioay.

Cryninp posumHHOCTI  (ocopHuUX J0OpMB He 3aBXKAU
30iraeTncs 3 IX y400pIoBaAbHOIO IIHHICTIO.

HamniBposunnuni Ta HeposumHHI ¢ocdopHi g00puBa HacaM-
repe/ BUKOPUCTOBYIOTb IIig Taki KyAbTypM, 5K AIOIIMH, TIpedka,
SKUTO, TOPOX, Iipumiis, IO 3acBOIOIOTh gocdop Kpare, HiX iHmm
KyapTypu. E¢exTusHicts pocoprux 400pUB HiABUITYETHCS Mig gac
BHECEHH:S IX Ha (OHI THOIO Ta iHmMX opraHiuHmx AoOpus. Ilpnu
LILOMY Bi,ZI,6yBa€TbC}I 3B’sI3yBaHH: 3ai3a ¥ aAIOMiHiI0 OpTaHIiYHUMMU
pedoBMHaMU, IO 3MEHIIYE OCaiyKeHHs Hepo3unmHHMX ¢ocdartis Ta
MiABUIIYE IX PO3YMHHICTD.

Edexrusnicts pocopHux 400puB OB sA3aHa TAKOX 3 peak-
LI€I0 TPyHTOBOrO posunmHy. Ha aepHOBO-miA3oaMcTUX IpyHTaXx
1o3uTHBHA Aifd PpocPopHUX J00pUB, BHECEHNX ITi/ MIITEHNITIO O3/MY,
MiABUIIIYETHCS 31 3MEHIIIeHHAM KMCAOTHOCTI IpyHTY 40 pH 5,6, a Ha
OiabII AY>KHMX IPyHTaX BOHa 3HIDKYETbCs. Tomy BarlHyBaHH:
KIICAUX TIPYHTiB € OAHMM i3 3axoAiB MiABuUINeHHS e(eKTUBHOCTI
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dpocPopuux 406pus. Ha caabokucanx i ay>xHux rpyHrax epexkTus-
HICTb MaJ0pO3UMHHMX (POocPOpPHUX AOOPUB IOPIBHSAHO 3 CyIep-
docdarom sHIEKYeThCA. ToMy iX TOTpiOHO HacamIlepes BHOCUTI Ha
KICAUX IPyHTaX, IIfOO BUKOPMCTaTM KHUCAOTHICTb IPYHTOBOTO
cepeJoBuINa AAs HigsuimeHH: ix posumHHOCTI. Cynepdocdaru Ha
KICAUX IPYHTaxX JOIIiABHO BHOCUTM JAOKaAbHO AO CciBOu abo
OAHOYACHO i3 ciBOOIO CiABCBKOrOCIIOAAPCHKUX KYABTYP, OCKiABKIU
BOHU IIBUAKO II€PETBOPIOIOTHCS y BasKKOpo3unHHI popmu. Piaaxose
yA0OpeHHs1 3abe3Iledye po3MillleHHsI 400puB 0ias HaCiHHA pOCAMH i
CKOpOUYy€ TPMBAaJAiCTh iX B3a€MOAil 3 TIPYHTOM A0 Ilepiody ix
aKTMBHOTO 3acBo€HH:. [loauTmBHMII BIAMB AoOKadizaliii A00pmB
MOSICHIOIOTh 3HIDKEHHAM ikcaril ¢pocdopy BHacaigok Bzaemoail
A00puBa 3 MeHIIUM 00’'€MOM IPYHTY, CTBOPEHH: 110043y KOpPeHiB
POCAVH 30H 3 MiABUIIEHNM BMicTOM pyxoMux ¢gocdaTis.

V¥ aocaiaxennsix 3 32P Bcranosaeno (Hocko b.C., 1987), mo 3a
piBHOMipHOTO IIepeMmimyBaHHs ¢$ocPopy 3 IPYHTOM OAUBBKO
110410BMHN ($ocdOpy ITOTAMHAETHCA BXKe BIPOAOBX IEPIIMX ABOX
TOAVH, a iHITla yacTuHa — BOPOAOBX KiabKoX 4i6. OTxe, pocanHU
BUKOPWCTOBYIOTh (ocdop yKe i3 CIOAYK, IO YTBOPIOIOTHCA B
pesyabtaTi B3aeMogii QocpopHux a00puB 3 IPyHTOM Ta
IIpUTaMaHHNX TaKOMY TUITYy I'PYHTiB. TiAbKM IIMM MO>KHa IOSCHUTHU
0AHaKOBY eeKTUBHICTh cynepdocdary, BHeCEHOTO 3a pik 40 ciBOu i
repes CciBOOIO CiABCHKOTOCIIOAApPChKMX KyAbTyp. Ha mBmakicrs
noranHanHsa  ¢ocdopy  IPYHTOM  MOKHA  BILAMBATU  ABOMA
crocobaMm: HaCMYEHICTIO IPYHTOBMX KO4OiAiB ¢ocdaramm Ta
AoKazizaniero ¢ocpopHUX J00pMB. 3a PO3KMAHOTO BHECEHHA
docopHux A00pUB A4 IIOBHOTO HACHMUEHH: I'PYHTOBUX KOA0iaiB
noTpibHi  3aHaATO BUCOKI HOpMM  (PochopHUX J00pmB. 3a
AOKa/ZbHOTO BHECEeHHs1 IMOTAMHaHHA (ocdatiB BiaOyBae€ThCsA TiAbKU
o nepudepii crpiukm 400pmB, y cepeamHi X BorHmuina ¢ocdarn
3aAMINIAIOTBCA Y ATKOAOCTYIHIN Aas pocauH ¢opwmi. Lle cnpuse
KpamjoMy 3a0esIteueHHIO pocanH $ocPopoM YIPOAOBXK BereTallil,
IpMIOMy 3pocTa€ BposKail i koedillieHT BUKOpucTaHHA docdopy
A00puB. /lokaabHe BHeceHHS (POCPOpPHUX AOOPUB I 3epHOBI,
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KapTOIAIO Ta iHmIi KyasTypu Ha 20-25 % migBuUIIye ix e(peKTUBHICTb.
Ha rpyHTax, JocTaTHbO 3a0e3Ile4eHMX pyXoMuMM QopMamMu
docdopy, a TakoXK ITig Jac BUPOIIYBaHH: KYABTYp, AKi iHTEHCUBHO
JIOTO 3aCBOIOIOTH (AIOINH, TOPOX, TPedykKa Ta iH.), pi3Ha PO3YMHHICTD
¢opm miHepaabHUX A00pUB He Ma€ BeAMKOro 3HaueHHs. [Ipore Ha
I'pyHTax caaboKmucaux abo OAM3BKMX A0 HEMTPAAbHMUX, 3 HU3BKUM
BMicTOM pyxomux ¢ocdartiB, 30Kpema IIi4 4Yac BUPOIIyBaHH:I
KyaAbTyp, sKi morpeOyiors Oarato ¢ocdopy Ha IIO9aTKy pOCTY,
Iepepary IoTpiOHO HajaBaTu AeTKOpo3urHHUM ¢dopmam ¢ocdop-
HIX A0OpUB.

ITigxuBaenns ¢pocpopHuMHU A00pMBaMy, IO MICTATh BOAO-
posunHHI crioAyku pocopy, 3a MIKPpAAZHOTO OOPOOITKY IIPOCAITHIX
KyABTYP Aa€ IO3UTUBHUIL pe3yAbTaT AUIIEe TOAi, KOAM 3 IIeBHUX
NpUYMH BOHM OyAM B HeAOCTaTHil KiABKOCTI BHeceHi B OCHOBHe
yaoOpennsi. llepenecennss wactunm ¢Qocopy B  MigKUBAEHHS
He O0IliAbHe.

[TozakopeHeBi 1mig>kuBAeHHs (pocOpHUMM  A00pUBaMMU
€KOHOMIYHO HeBUIIpaBAaHi, OCKiABKM HPUXOAUTBLCS 3aCTOCOBYBaTU
HI3bKOKOHIIEHTPOBaHi po3unHu, I100 He OOHaAUTM ANCTA, 1 IX
Malke He BMKOPJVICTOBYIOTh Y BMPOOHMYMX yMOBaX, 3a BUHATKOM
CYMiCHOTO BHECEHH:I 3 iHIIMMU arpoxiMikaTaMU i ITecTunAaMu.

Huni cnocrepiraerscst  3uaunmit - dedinur  dpocdopy B
3eMAepoOcTBi YKpaiHu, TOMy BHECEHHsI OCHOBHIX HOPM (PocPOpHIX
A00pMB MOTPiOHO CKOHIIEHTPYBATM Ha OPHMX IPYHTaX 3 He40CTaTHIM
BMicTOM pyxoMux crioayk ¢pocdopy (menm sx 100 mr/kr rpynTy). Ha
IPYHTaX, 3 MigBUIeHNM BMicToM pyxoMmux ¢pocdatis (100-150 mr/xr)
HOTpibHO mepeabauaT psAAKOBe BHeceHH:A (pocopHUX A00puUB Iig
HaMIiHHIII KyABTYPH — HIIeHUITIO 03UMY, KYKypy43y, 3epHOO00O0Bi,
pinak, Oypsik Iykposuii, aboH. Ha rpyHTrax 3 BUCOKMM BMicTOM
(150 mr/kr i Oiapme) QocopHUX AOOPMB MOXKHA TUMYACOBO
(BIIpOJ4OBX KiABKOX POKiB) He 3acTocoByBaTM. Takmil Miaxig aae
3MOTy OTpMMAaTM HayBMIIy OKYIIHICTh IIUX AOpPOTMX TYKiB Yy
rOCIIOAAPCTBi.
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3acsoennst Ppocdopy pocanmHamu, ePeKTUBHICTb A00puUB i
3aaumkoBux ¢ocdarip y IpyHTI 30iABIIyE€THCA 3a AOCTaTHBOTO
3a0e3redyeHHs POCAUH IHIIMMI eJeMeHTaMU >KMBAEHH:, 30KpeMa
MiKpoedeMeHTaMH. Y CBOIO 4epry, oNTuUMaAbHuUil BMicT ¢ocdopy B
IPYHTI migsuniye epeKTUBHICTB iHINUX B1AIB 400pUB.

? IutanHs 11 CAMOKOHTPOJII0

1. SIxe 3HaYeHHA Ma€ pocdop 4451 SKUBAEHHS POCANH?

2. 4xi croayku € Axepeaom QocPopy AasS  KUBAEHHS
pocann?

3. B sixux ¢popmax Micturscs pocdop y IpyHTi?

4. Mo € cupOBUHOIO 4451 BUPOOHUITBA (OCHOPHMX A00pUB?

5. fIx B3aemoaioTrs pocPopHi 400pmBa 3 IpyHTOM?

6. CxapakTepusyiiTe BAACTMBOCTI Ta 0OCODAMBOCTI 3acTOCY-
BaHHsI pisHNX popm PpocdopHux 400puB.

7. Illo moTpiOHO BpaXoByBaTM IIpM BU3HAYEHHi cr1ocobis BHe-
cenns (pocpopHUX 400puUB?

8. HaspiTh OcHOBHI yMOBU e(eKTUBHOIO 3acToCyBaHHs ¢oc-
¢popHnx 206pus.

9.5Iki mpupocTu BpOXalB OTPUMYIOTh Bij 3aCTOCYBaHH:
dpocPopuux 400puB?

3.4. KAAIN I KAAINHI AOBPVBA
3.4.1. Oco6aMBOCTi XXMBAEHHSI POCAVH KaAieM
ITopsia 3 azoTom i Ppocdopom Kaaili € OCHOBHUM €AeMEeHTOM
SKMBAEHHSI pOCAVH. Y POCAMHAX BiH 3HAXOAMUTLCA B 1OHHIN (opwmi,
TOMYy He BXOAUTb AO CKAaAdy OPTaHiUHMX CIOAYK KAiTuH. Bin

IepeBakHO 30CepeA>KeHuii y LMTOoNAa3Mi Ta Bakyoasx. Kaain
BUMMBAETHCS 3 POCANH AOIIIEeM, 0COOAMBO 31 cTapux AUCTKiB. Moa0oai
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OpraHy pOCAMH MICTATD JIOTO 3Ha4HO DiabIle, HiX crapi. ¥ mporeci
POCTY VI PO3BUTKY POCAVH KaAill HePeMillly€ThCs 31 CTapuX OpraHis i
TKaHUH y MOAOAi OpraHyu, IIO POCTYTh, A€ BiH BUKOPUCTOBYETHCS
nosTopHo. Tomy y BererarmBHMX OpraHax BMICT Kaailo 3aBXAu
OiapImnmii, HiXX y HaciHHi, OyapOax i KopeHenaogax. Tak, y amcrkax
KapTOIldi, COHAIIHUKY, OypsAKY IyKposoMy Mictutscsa 4-6 % K:0, B
coaomi seprosux — 1,0-1,5, B xamycri — 20 0,5 % y nepepaxyHky Ha
CYXy PedoBMHY, TOAi 5K y HaciHHI 3epHOBUX I10r0 04AM3BKO 0,5 %, Y
kopereriiogax — 0,3-0,6 %.

3 ycix 304bBHUX €JeMeHTIB POCAMHIU HaiibiAbllle 3aCBOIOIOTH
Kaaii. 3a cepeAHBOI BpOyKaifHOCTI 3epHOBi BuHOCATH 50-90, a Oypsik
IyKpOBUII, KapTomas, osodeBi KyabTypm — 200-400 kr/ra K20.
3acBOEHHs Kadilo pocAMHaMM BIPOAOBXK BereTallii 3a4eXXUTh Big,
ixHix 6ioaoriuamx ocodamsocreii. Tak, 3epHOBi KyAbTypu HalbiabIIe
3aCBOIOIOTD J10TO y (pasy BUXOAY B TPYOKy — KOAOCIHHA, ABOH — Mig,
4yac OBiTiHHS, KapTOILAS i 6yp511< LYKPOBUII — Yy TIepiog, HayI01ABIIIOrO
IpupocTy Oiomacu.

Ao Haiibiapm Kaai€diabHUX KyABTYp HadeKaTh OypsK, Kap-
TOILASI, pillak, OBOYi, COHAIIHMK, ABOH. Y CUCTeMi iX yao0peHH: (Y
craisBignomenHi N :P:K) mae mepesaxatu Kaaill, Toai sK Aas
3epHOBJX HallOiAbIIe MOTpiOHMIT a30T.

Kaaziit y pocannax Gepe akTuBHY y4acTb y OiAKOBOMY i Byrae-
BOJHOMY OOMiHax, aKTMBY€ AifAAbHICTh (pepMeHTiB, peryaio€ Ipo-
1lecu BigKpMBaHHS i 3aKpUBaHHs IIPOAVIXiB Ha AMCTKaX, IOTAMHAHHS
BOAOTM KOPEHEBOIO CUCTEMOIO, IO CIPUAE pallioHaAbHOMY
eeKTMBHOMY BUKOPMCTaHHIO BoAM. Tomy 3abesmeueHicTh pocamMH
Kali€M IiABUINYE IX CTiMKICTh IPOTU IOCYXU Ta HECHIPUATAUBOL Ail
BUCOKMX 1 HU3BbKuX Temneparyp. Ilig BIamsBoM Kaailo pocAMHU
CTAIOTh OiABIIT MOPO3OCTIMIKMMMU, IO IOB SI3aHO 3i 30iABIIEHHAM Y
KAITMHAX BMICTY UyKpiB, IIABMUIEHHSIM OCMOTUYHOIO TMCKY;
MOTOBIIYIOTBCSI CTIHKM COAOMMHMY, IIO 30iABIIy€ CTiMKiCTh POCAUH
AO BUASITAaHHS, IIOAINIIYIOTBCSA BMXiA 1 SKICTb BOAOKHA AbOHY,
KOHOIIeAb TOIIO; HaKONMYYEThcs Oiapllle IyKpiB y OypaKy
IIyKPOBOMY Ta IHIIMX KOpPEHeI104ax, KpOXMaalo — B Oyapbax
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KapTorai, IABUIIYEThCS CTIMKICTH POCAMH HPOTH IPUOHUX i
OakTepiaaAbHMX 3aXBOPIOBaHb, HAIIPMKAaJ KapTOILli, KOPEHEeIL10AiB,
OBOYEBMX KYABTYp — HpOTH 30yAHMKIB THMAI, 3€pHOBMX — IPOTHU
GopomHncToi pocy, ipxi. KpiMm Toro, xaaiit mo3auTHMBHO BIIAMBA€E Ha
CMAaKOBI SIKOCTI I1A0A4iB.

Hecraua ka4iio raapmye geski GioximiuHi mrporecu B pocauHi,
IO HEraTMBHO BIIAMBAE€ Ha OOMiH pedoBuH. CIiouaTKy MOAO0AL
POCAMHI >KOBKHYTb, IIOTIiM OYypilOTh i IOCTYIIOBO BigAMMPAIOTh.
BiamupaHH: crapillliX AMCTKIB ITOYMHAETHCA 3 BEPXiBKM, IIOIIN-
PIOETLCS BHM3 IO IX KpasX, a IIOTIM MiX >XIAKaMM. XapaKTepPHOIO
O3HAKOIO KaJilfHOTO rOAO0AYBaHHs € “OIiKM” KpaiB AUCTKiB, 4piOHi
ipxaBi masAMu Ha ix IaacTMHKax. PocamHu B'sHYTB, cTe04a CTalOTh
AaMKUMM, IO CIPUYMHIOE BUASTAHH: 3€PHOBUX KyABTYP, TaAbMy-
€TbCSI PO3BUTOK PEIPOAYKTUBHMX OpTaHiB, 3epHO (POPMYEThC
IIYTIAVMM i Ma€ IIOTaHy CXOXKiCThb. 3a HeCTadi KaAilo KAITHMHM POCTYTh
HEpPiBHOMIpHO, IIO BUKAMKAE rO(l)pOBaHiCTb, KyHOAOHO,Zl,i6He
3aKpy4dyBaHHs AMCTKiB. ¥ KapTOILAi Ha AMCTKaX TaKOX 3 SIBASETHCS
XapakTepHuUit OpoHsoBuil HaaiT. HeaocTaTHe >XuBAeHHs KadieM
30iabpIIye BUTpaTM LyKpiB Ha AMXaHH:A, 3HIKYE BPOXKalHICTh Ta
AKICTh TpOAYKIl, Horipmrye 3aarHicth 40 30epiraHHs oBodiB i
c])pyKTiB. Hartyacrimme Big HecTaui Kailo IOTepIIalOTh KapTOILAs,
KOpeHeI10AM, KaIlyCTa, CMAOCHI KyAbTypM, OaraTopiuHi TpaBu,
OCKiApKM IM MOTpPiOHO Oarato 1BLOIo eleMeHTa. MeHII YyTAMBI —
3€pPHOBi KyABTYpH, ale 3a IOCTPOro 1oro AeilUTy BOHM IIOraHO
KyIIaTbCsl, MiXKBY34s crebea BKOPOYYETBCSA, a ANMCTKM, IlepeBaskHO
HVDKHI, B'SIHyTh HaBiTbh 3a 4OCTaTHBOI BOAOTOCTi IPYHTY.

3a HagMipHOIO KaAilfHOTO >KMBAEHHs POCAMH CIIOYATKy MIiX
SKMIAKAMU AVUCTKIB 3'SIBASIETHCSI MO3alka 0AiAgMX IIASM, SIKI 3 4acOM
OypitoTh, i aumctku obmagaioTh. PicT i OBITIHHSA pocaMH 3aTpuUMYy-
I0TbCA, y Oyapbax KapTomAi B3HIDKYETBCI BMICT KpOXMaaio,
HOTipIIYIOTHCS 1X CMaKOBi sIKOcTi. Kpim TOrO, 3a HagaMImKky Kaaiio B
I'PYHTI CIIOCTEPIira€ThCsl MarHi€Be roA0AyBaHHs POCAVH.
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3.4.2. Kazirtnmit poHA IPyHTY

3araapHIII BMICT KaJilo B IPyHTax KoAusa€Thcs Big 0,5 40 3 %,
mo y 10-15 pasiB mepesumye sanacu aszoty i ¢ocdopy. ¥V rpyHTi
KaAill 3HaXOAUTLCS IlepeBa>kHO B MiHepaAbHill YacTUHI:

1) B ckaaai KpuCTasidHOI I'paTKM II€PBUHHMUX i BTOPMHHMX
MiHepaais;

2) B OOMIiHHO i HEOOMIHHO IIOIAMHEHOMY CTaHi B KOAOIAHUX
JacTO4Kax;

3)y ckaagi micAs30MpaabHO-KOPEHeBMX 3aAMIIKIB i Mikpo-
Oprasi3Mis;

4) y BUrAs4i MiHepaAbHMX COA€ll IPYHTOBOTO PO3UMHY.

Kaaiti opzaniunux peuosun. OcKiAbku Kaaill He YTBOPIOE B
SKMBMX OpTaHi3MaxX CTiJIKMX OpPTaHi4HUX CII0AYK, MOTO KiAbKiCTb B
OpraHiuHMX pedyoBMHAX TIPYHTy HesHauHa. Lla ¢opma xaaiio
IepeBa’kHO MICTUTBCA Yy BEpPXHIX Iapax I'PYHTY B CKAaAl CBIXOI
Oiomacyu; BOHa AOCUTH HeJOBIOBiYHa TOMYy, IO B IIpoueci ii
MiHepaaisalii Kaaill IBUAKO IIEPEXOAUTD Y IPYHTOBUI PO3UMH.

Kaaiii mineparviozo ckeaema AOCUTH IIOBIABHO II€PETBOPIO-
€ThCsl Ha OOMIHHY i po3uMHHY (OPMU i TOMYy He Ma€ 0COOAMBOTO
3HaueHHs B XXMBAeHHI pocauH. IlepepaskHa yacTuHa Kaailo B I'pyHTI
3HaXOAUTHCSI B KPUCTaAiuHil IpaTili ITOABOBMX INIIATIB (OPTOKAA3,
MIKpPOKAiH), cA104 (MyCKOBiT, 0ioTuT, ({AOTOmiT) Ta iaaiTis. Moro
BMICT Mal>Ke IIOBHICTIO 3a4€>KUTh BiJ HasSBHOCTI B IPYHTOYTBOPIO-
BaABHMX IIOPOJAaxX KaAi€BMiCHIX MiHepaais.

Harikpammm agxepeaoM >KUBAEHHS POCAMH € PO3YMHHI COAi
Kazifo. HaitbamxumMm  pesepsoM KUBAEHHA € TigpOCAIOAM,
BEPMUKYAiTH, BTOPMHHI XAOPUTM, MOHTMOPHMAOHIT, HEOOMiHHI
Karionn. lloTeHILiiHMM pe3epBOM — IIOALOBiI INIIATH, CAIOAY,
IMiPOKCEHN i IIePBUHHI XAOPUTIH.

Haribiabire kaaito MiCTUTbCA B TAMHUCTUX YOPHO3EMHUX
IpyHTax. ¥ 3acOAeHMUX I'PyHTaX 1OTO BMICT 3HAUHO OiABIINIL, i TOMY
AOCUTDL 4acTo Bigllaja€ moTpeba y 3acTOCyBaHHI Ha HMX KaAilfHMX
A0OpuB. Y IpyHTaX A€TKOTO I'paHy 10MeTPUIHOIO CKAaay (mimaHux i
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CyHiIljaHNX) BMICT Kaailo 3HauHO MeHmmmit. Hanbiguimi Ha kaaiit
Topd’sHI IPYHTH, A€ BMICT IIbOTO eJeMeHTa Koausa€Tscs Big 0,03 g0
0,15 %. ¥ rpyHTax Kaaiii, 3assudaii, nepebyBa€ B HeAOCTYIIHUX AAs
pocanH ¢popMax.

Baaosuii abo 3azarviuii  kaaiti o0'€AHY€ y CBOEMY CKAaai
pisHi popMM KaAiHMX CITOAYK, SIKi KAaCUPIKYIOTHCS TaKUM YMHOM:

1) BOAOPO3UMHHIII KaAill (A€TKOAOCTYITHUII POCAUHAM);

2) oOMiHHMII Kaaiit (400pe A4OCTYIIHIIT pOCAMHAM);

3) pyxoMmii Kaaiii (CyMa BOAOPO3YMHHOIO i OOMiHHOTO
Kaailo), BUAYYA€TLCSA 3 I'PYHTY COABLOBUMMM i KMCAOTHMMM BUTSIK-
KaMI;

4) HeoOMiHHMIT TigpoAi3oBaHMII Kaaiii (Ba’kKKO OOMIHHMIL,
inepTHMII a0oO pesepBHMII), AOJATKOBO BMAYYAE€TLCA 3 IPYHTY
KAMNASIUM  PpO3dMHOM cmuApHOi Kucaotu (02H abo 10 %-Hum
PO3YMHOM COASHOI KUCAOTM) i € HalOAMKYMM pPe3epsoM Aas
>KUBAEHHS POCAUH;

5) K1CAOTOPO3UMHHNI KaAiil, 00’e€ Hy€ Bci YoTUpU HomepeaHi
dopMu i BMAYYa€TBCA 3 IPYHTY KUIASIUM PO3UMHOM CHUABHOL
KICAOTH;

6) HeOOMIHHMII Kaaiiil (Pi3HMIIA MiX BaAOBUM i KMCAOTO-PO3-
YYHHUM KaJli€eM).

OOminHNIT i HeoOMiHHMII rigpoai3oBaHmMII Kaaiil MO>KHa
BU3HAUNUTU PO3PaXyHKOBUM METOAOM — 3a Pi3HILIEIO MiX PyXOMUM i
BOJOPO3YMHHIM Kaadi€M, a HeoOMIHHMII Trigpoai3oBaHmii — 3a
Pi3HMIIEIO MIXK KMCAOTOPO3UYMHHIM i PyXOMIM.

Bodoposuunnuii xarii — e Kaaill BOJOPO3UMHHUX COAe
MiHepaAbHMX 1 OpraHiuHMX KMCAOT, a TaKOX KaAili, 10 IIepexoAUTh
y Bogopo3untHy ¢opmy 3 IBK i kazieBmicHux miHepaais g gac
B3a€MOAT 3 Bo010. Vloro BmicT y rpyHTax HeBucokuii (5-20 Mr/kr), 3a
BUHSTKOM 3aCO/A€HUX, Ae JOoro BMIcT gocsira€ 50 Mr/kr i Oiaplie.
Bogoposunnnanit Kaairt Halikpalie i HaliAerIe 3acBOIOEThCS POCAU-
HaMl, aJe MOro BMICT HeIOBHICTIO BigoOpa’ka€ yMOBU KaAilfHOTO
SKMBAEHH:. 3a BMICTOM BOAOPO3YMHHOIO KaAilo I'PYHTH IOAiASIOThH
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Ha Mazo3abesnedeHi (<10 Mr/kr), cepeanbposaOesmeueni (10-30) i
BUCOKO3a0e3eueHi (> 30 MI/Kr).

OOMminnuii KaAili — OCHOBHMII IIOKa3HUK 3a0e3IieueHoCTi
I'PYHTY AOCTYIIHUM AAsl POCAMH KaaieM. Bin nipeacrasaenuii ionamu
Kaailo, IO 3HaXOAATbCA Ha IIOBEPXHI HeraTMBHO 3apsJsKeHMX
KO/OIAHMX YaCTOYOK I'PYHTY. BMmicT 0OMiHHOIO Kaailo XapakTepusye
reHeTUYIHI 0cOOAMBOCTI IPYHTY Ta iHTEHCUBHICTh aHTPOIIOTEHHOI Ail.

Hariuacrinre Ha mpakTuili BU3Ha4alOTh BMICT PyXOMUX CIIOAYK
Kaszilo B IpyHTax 3a Merogamu Kupcanosa (0,21 posunn HCi),
Unpukosa (0,58 posunmH CHsCOOH), Maunrina (1 %-it po3umH
(NH4)2COs) (Tada. 3.5).

Tabauns 3.5

I'pynyBaHH: I'pYHTIB 3a BMiCTOM PYXOMMX CIIOAYK Kaailo moJ0
3AaTHOCTI 3a0e311edyBaTii HIM CiabCbKOTOCIIOAaPChKi Ky AbTYpH

. Crymins 3a MeToA0M
Koaip Ha . .
I'pyna . |3aGesneyenocri| Kupcanosa | Unpukosa I Mauurina
KapTorpami
pocaux K20, mr/kr 1pyHTY
1 Yepsonnii | Ay>Ke HM3bKIIL <40 <20 <50
2 Opamxesuii |Husbknmii 40—80 20—40 50—100
3 JKoptuin Cepeaniit 80—120 40—80 100—200
4 3eaenuin TTiaBumennin 120—170 80—120 | 200—300
5 T'oayOwmix Bucoxmit 170—250 | 120—180 | 300—400
6 Cunin Ay>Kxe BUCOKIUIA > 250 > 180 > 400

BwmicTt y IpyHTI pyXxoMuX CIIOAYK KaAilo, SIKMII € OCHOBHOIO
dopmoio aast >kuBAeHHs pocauH, craHoButh aume 0,5-2 % Big
BaJ0BOTO.

Heobminnuii xaaii. Majike 11010BMHY BaA0BOTO BMICTy Kaaiio
CTaHOBUTB KaAili, 34aTHUII IIOCTYIIOBO IIepeTBOPIOBaTIC: Ha OOMiHHI

dopmu (puc. 3.6).
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InniTw, Wo yTeopunucs 3 rpyHTOBKX Nopig, i
B pe3ynbTarTi dikcauii kanito
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OOMiHHMI Kanin Kaniesi cnriogn

Kaniei nonbos.i
wnartu

=
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Kanin rpyHTOBOrO <: Kanii ao6pue
pPO3UNHY

(=
(]

PocnuHun pyHTOBI BOAM

Puc. 3.6. Moaean KaailffHOTO cTaHy IPYHTY
(3a T.O. CoxoA06010; mOBWUHA CPIAOK YMOBHO 6i000paxae
CUAY 367A3Ki6 MiXK OKpeMUMU KOMNOHENMAMY CUCHEMU)

KKJTIegpoi me B 1912 p. 3a A0IOMOIOIO BereTalliliHUX
A0CAiAiB AOBiB, IJO 3a 3aBY4aCHOIO BMJAAaJA€HHsI OOMIHHOIO Kaaiio 3
IPYHTYy POCAVMHM HOPMaAbHO PO3BUBAIOTHCS i He BUABASIOTH SBHUX
O3HaK Joro Hecraui. Ile A0BOAMUTH Te, IIO IIOIIOBHEHHS 3arlaciB
0OMiHHOTO KaAilo BiAOyBa€ThCs 3a paxyHOK HEOOMIHHUX J10TO (pOPM.

Mix ¢opmamu Kaailo B I'PYHTI icHye aAuHaMiuHa (pyxoma)
piBHOBara:

Kanaiii 60doposuunnuti 2 Kaaii oominnuti 2 Kaaii HeoOminnuii.

Bukopucrosyioun Kaaili, pOCAMHM 3HIKYIOTh IMOrO KOH-
LIEHTpallil0 B IPyHTOBOMY PO3YMHi, sIKa BigHOBAIOETHCA i3 IBK, 3a
paxyHOK 0oOMiHHOrO i HeoOMiHHOTO Kaaio. el mpouec mpuIBMA-
IIy€ MiACYIIyBaHHA i 3BOAOXKeHHs IpyHTYy. Tomy BBaXkalOTb, IIIO
AXXepeaoM Kaailo AAsl XMBAEHHsI POCAMH € Bci Itoro ¢gopmm, Io
MicTATbCA B I'PyHTI. Temnu IIOIOBHEHH: 3amaciB BOAOPO3YMHHOIO
KaJilo 3a paxyHOK iHImMx ¢popM Kaailo IPyHTY, 3a3B14aii, BiACTalOTh
Big TeMIIB JIOro 3aCBOEHHs POCAMHAMM, IO 3yMOBAIOE IIOTpeOy
3aCTOCYBaHH: KaAilfHMX 400pUB.
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3acTocyBaHH: KaAiiflHUX A0DpUB — AOCUTH e(eKTUBHUIL 3aci
MOAIMIIIeHHs )XMUBAEHHSI POCAUH KaJi€M, ade CTBOPUTU ONTHMAaAb-
HMIA BMICT pyXOMMX CIIOAYK Ka4ilO0 B I'PYyHTi 3Ha4HO CKAaAHiIIe, HiX,
Hanpukaad, ¢Qocdopy. BHacaigok pisHOro ckaady TAMHUCTHX
MiHepaaiB y JAepHOBO-IIIA30AMCTUX IPYHTax IIig 4Yac BHECEHHs
KaAiliHNX A400puB 30iABIIyE€ThCS BMIiCT OOMiHHUX (POPM Kaaiio, a B
JOpHO3eMax — HeOOMiHHMX.

3a pyxomicTio 110 IpodiaI0 IPYHTY Kaaiil 3aliMa€ IIPOMiXHe
II0A0XKEeHHsI MiX a3oToM i ¢ocpopom. Tomy 3a crpobu croputn
ONTUMAaABHUI KaAilHMII PeXUM Ha TAMHUCTUX, Ba’XKUX 3a
IpaHyAOMeTPUYHMM CKAaJOM TIpyHTaX 3HayHa 4YacTMHa Kaadilo
IIepeTBOPIOETLCS Ha HeAOCTyIHI (opMM BHACAiIZOK Itoro ikcartil
MiHepaadamu. Ha rpyHTax aerkoro rpaHya0MeTpM4YHOIO CKAaAy
Kaaiil 400pMB BUMMBAETLCA 3 OPHOIO IIapy, a iHOAL HaBiTh 3a MeXi
mapy IPyHTY, A€ 3HaXOAAThCA KOPeHi, B IIiATPYHTOBi BOAM.

3.4.3. Koa0006ir kaaiio B mpmpoai

Cepeaniii BMicT Kaailo B 3eMHill kopi craHoBuUTH 2,5 %. Lle
OAMH 3 OCHOBHUX OioreHHux eaementis. Voro swmict y 6Giomaci
KoAuBa€Thes Big 20 (B mycreasx) 4o 2000 kr/ra (y AyOoBmx aicax).
Ilopoky B rpyHT 3 6iomacoio moBepra€Tbcsa Big 3-5 a0 300 kxr/ra
Kaaiio. BogHoyac B ymMoBax CiabCbKOIOCIIOAapChKMX YTigb 3 YpOXKaeEM
BuHOCUThC Big 20 go 500 xr/ra xaazito. IIpore itoro koa000ir B
3eMaepoOcTsi Hiapm cripuaTansuii, HiX gocdopy. Ha siaminy Big
aszory i pocdopy, ocHOBHa YacTMHa KaAilo MICTUTBCS B HETOBapHill
JacTUHI POCAMHHUIILKOI IIPOAYKIII — AMCTKax, crebAax, coaoMmi, sKi
BUKOPUCTOBYIOTh Ha KOpM 1 migctuaky. Tomy 3a palioHaabHOTO
BIUKOPMCTAaHHA HETOBAapHOI YacTMHM BpO>XKalO i THOIO 3Ha4YHa JIOTO
YyacTMHa MOXKe IIOBepTaTHCs B IPYHT.

Hesnauna KiapkicThb Kaail0 HagXOAWUTL Yy I'PYHT 3 HaCiHHAM
(6am3pko 2 xr Ha 1ra) i armochepHumu omnagamu (5 kr). Ilpore Hi
LIell Kaaili, Hi MOBEepHEHNUI 3 OpTaHiYHMMMU AOOpMBaMIU He MOXKe
KOMIIEHCYBaT/ BMHOC JI0TO 3 yPO>Ka€eM i BTpaTu 3 IPyHTY.
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Ha inTeHcMBHICTh BMMMBAaHH: Ka4il0 3 IIapy IPyHTy, Ae
POCTYTb KOpeHi, BILAMBAIOTh TPaHyA0MeTPUIHMIL CKAaA IPYHTY, J10TO
3BOAOXKEHICTh (OomaAM, IOAMBM), piBeHb 3aAsATaHHs I'PYHTOBUX BOJ,
HOpMU J0OpUB, CiABCBKOTOCHOAApChbKe BMKOpUCTaHHA. YacTmHa
Kaailo CiAbChKOTOCIIOAAaPChKIIX YTigh BTPA4a€ThCsl BHACAIA0K epo3il.

3.4.4. Popmu KaairtHUX A00pUB

CHUpoBUHOIO 4151 BUPOOHUIITBA KaAillHIX A00pUB € IPUPOAHi
IIOKAaAM KaAiliHUX cOoeli i pora coaonux osep. Is 120 xaaieBmicHux
MiHepaaiB i pya Aas BuUpoOHMITBa KadilfHUX  A00pwmB
BUKOPUCTOBYIOTh AMIIIE CUABBIH, CMABLBIHIT, KAPHAAIT, KalHIT, IIeMHiT,
aHTOeNHIT, aAyHIT, I10AIraair.

3uauni mokaaam kKaainmHmx coaenn € B Kanaai, Himeuunmi,
Pocii, Biaopyci, Yxpaini, Ispaiai, CIIIA, Icrianii Ta B inmmx xpainax.

B IsaHO-®PpankiBcbkint i /IBBiBCBKiNT 004acCTAX 3HAXOAMTHCS
Halibiaplre B cBiTi (3amacu moHas 2,5 mapaT) Ilpukaprarceke
pOoAOBMIIIe KaAiliHIX coAeil CyAbPaTHO-XAOPUAHOTO TUITY.

Kaaiit xaopmcrmit KCI - kaaiiine 206puBo, sike 400yBaioTh
Iz 9ac repepoOAeHHs CUALBIHITOBUX i KAPHAAITOBUX PyA. 3a1€XKHO
Bia crriocoby BUpOOHMIITBA KaAiil XAOPUCTHUII MiCTUTB Big 57 40 60 %
K:0. 3a 3oBHimHIMM O3HakKaMM — Ile CIpecoBaHi TIpaHyAU
HeIlpaBnAbHOI PopMu cipyBaTo-0ia0oro abo 3 BiATiHKaMM YepBOHO-
Oyporo Koapopy.

Cyabdar kaaito K2SOs — BICOKOKOHIIEHTpOBaHe Oe3xaA0pHe
KaAiviHe ,Z|,O6pI/IBO. 3a 30BHIINHIMM O3HaKaMM — Iie ApiGHOKpI/ICTa-
AIYHUI TIOPOWIOK 0iA0TO KOABOPY 3 >KOBTUM BiATiHKOM, A00pe
pO3UMHHNUIT y BO4i, He 3aexyeTbca. Mictuts 48-54 % K:0. lle
¢isioaoriuno Kucae 400puso..

Cyabpdar kaailo MO>XKHa 3aCTOCOBYBAaTM Ha BCIX TUIIaX IPYHTIB i
mig yci xyaptypu. IlopiBHSHO 3 XA0poBMicHMMU A0OpuUBaMM BiH
3a0esredye AOCTOBipHI IIPMPOCTM BpOXKal0 BUHOIpagy, Ipeukwu,
TIOTIOHY Ta iHIINMX KyABTYPp y 3acyIiausux paiioHax. Cyabdar Kaaiio
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AOCUTL IIMPOKO 3aCTOCOBYIOTh B  OBOYiBHMIITBI, 30KpeMa B
3aXUIIEHOMY IPYHTI, Ta B IIAOAIBHALITBI.

3 1xr kaaiio, BHeceHoro y ¢opmi KzSOs, rpyHT OTpuMmyE
64m3sKo 1 kr cipku. HasiBHiCTB cipku B 400p1Bi TO3UTUBHO BIIAUBAE
Ha IIPOAYKTMBHICTD KaIlyCTsAHIX, DOOOBUX Ta A€SAKUX iHIINX KyABTYP.

Karimazmesia (cyapdar kaaito-marniio, morenkaai) KzSOs -
MgSO: mictuts 25-30 % K:20, 8 % MgO i ne 6iapmr sk 15 % xaopy.
BuryckaioTs y BUTAsAL CIIpecOBaHUX IpaHyA HelpaBuAbHOI popMu
6121010 K0ABOPY, iIHOAI 3 POKeBUM abo CipuM BigTiHKOM. J0OpuBO He
TirpockoItiuHe, He 34€XyeThcs, JoOpe posaciioernca. Bupobasiors
KaliMarHesilo Kpucraaizami€io 3 HpUPOAHMX CyAb(aTHMX COAeii,
repeBakHo 3 IIeHiTy. ToMy 110r0 iHOAI Ha3MBaIOTh IIEHITOM.

Kaaimarnesito MO>XHa 3acTOCOByBaTM Ha BCiX THUIIaX IPYHTIiB
mig yci KyaAbTypW, ade HaligOLjiAbHile Ii BUKOPMCTOBYBaTU IIi/,
KyABTYpHU, 9yTAUBI 4O XAOpPY. 3aBAAKM BMICTy B A00puUBi Mariio
BOHO 0c00AMBO e(QeKTMBHE Ha JePHOBO-IIA30ANCTUX IPyHTaX
A€TKOTO I'PaHyA0MeTPUYHOTO CKAaay.

Konuyenmpam xaaiino-mazniesuti (kaaimar, xaaimar ¢paora-
niraN, 30aragenHnit KaiHit) K2SO4 - MgSOs4 Mmictuts 18-20 % K:0,
89 MgO i a0 8 % xaopy. Kaaimar Cymep MicTUTh He MeHII HiX
40 % K:0. Bunyckaiors y BUTAs4i TpaHyA Ciporo K0AbOpy BHACAi40K
30arayeHHs1 IIPUPOAHOTO KaiHiTy. 3a epeKTUBHICTIO OAMBBKUI A0
Ka/iMarHesii.

3mimana xaritina ciav (KCl-nNaCl) + KCl wmictuts 40 %
K20, 6amspko 20 — Na:0 i 50 % xaopy. JAoOyBaioTh MeXaHiYHIM
3MiITyBaHHAM Kaailo XAOPHCTOTO 3 MeJAeHMM KaiHiToM abo
CUABBIHITOM. 3a 30BHIIIHIMM O3HaKaMM — Iie CyMill cipmx, 6iamx i
4JepBOHYBaTUX KpUCTaAiB ApiOHOTO 11 cepesHbOro po3Mipis. JoOpuBo
MaJOorirpocKoIliyHe, A00pe PO3YMHIETHCS Yy BOAL. 3a TpUBAAOIoO
30epiraHHs MOXKe 34eXXyBaTucdA. OMilllaHi Kaadi€- i HaTpieBMicHi
A00pMBa BUKOPUCTOBYIOTS ITiJ, KOPEHeIIA04M, a TaKoX Ilig IIoMiaop,
KaIlyCTy, Ay4Hi I 34aKoBi Tpasu. /a5l KyAbTyp, UyTAUMBUX AO BMIiCTy
XA0py, BOHO MEHII Ip1JaTHe, HiXK KaAill XA0pUCTUIL.
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Exonaanm (30aa cowmsmHukosa) mictuts 49 % K20, 7-8 -
P20s5, 12 - CaO i 10 % MgO.

Aepeenuti  nonia - 1iHHe KaAilfHO-PpocOpHO-BaIIHIHE
200puBo, mo wmicrute 40 15 % K20 surasai K:COs, 7 — P20s i
6amspko 40 % CaO. Ha siaminy Big mpommcaosux AoOpms He
MICTUTB XAODY.

36epirati JAepeBHMII IIOIiA IOTPiOHO B CyXMX 3aKpUTHX
HNPUMIIIEHHSIX, OCKiABKM Ha BiAKpUTOMY IIOBIiTpi 3 aTMocdepHUMU
omajaMy 3 HBOTO BMMMBAIOTBCA AETKOPO3UMHHI CIIOAYKM Kadailo,
MicAsl YOTO JOr0 MOXKHA BUKOPUCTOBYBAaTM AWIINE K BaIlHSHO-
docpopre a00puBo. HariepexTusHimme 3acTocoByBaTH AepeBHUI
IIOITiA Ha KUCAMX IPYHTaX JErKoro IpaHyAOMETPUYHOTO CKAady i
topdosumax. HopMmy BHeceHH: TIo1IeAy PO3paxoByIOTh 3a BMiCTOM Y
HpOMy Kazilo i ¢ocdopy. Ilomia BHOCATH Ii4 Yac OCHOBHOTO
00pobiTKy rpynTy. ®ocdop i3 gepeBHOTO 10MEAY 32 €(PEeKTUBHICTIO
6AM3pKMIT A0 TIpennIiTary i Tepmodocdatis.

Yci kaaiitHi 400puBa A400pe po3unHHi Y Boai. Ilicas BHeceHH:
B IPYHT BOHM IIBUAKO PO3IUMHAIOTLCSI IPYHTOBOIO BOJAOIOIO i
BCTYIIAIOTH y peakiii oominy 3 IBK:

[[BK]H+ + KCI = [[BKIK* + HCL;
[TBK] Ca? + 2KCl = [[BK]2K* + CaCl..

3aBAAKM OOMIHHMM peakllisIM Kaaill BOMpPa€ThCs IPYHTOBUMU
K0A0iZaMH, IO 3HIKYE JOTO PYXOMICTh y I'PYHTi, ale HIpU LIbOMY
BiH 3aAMIIAETHCA AOCTYIHUM AAsl KUBAEHHs pocauH. loHn xaopy
3aAMIIAIOTHCSA B IPYHTOBOMY PO3YMHi, TOMY A€TKO BUMMMBAIOTLCA 3
OPHOIO LIapy I'PYHTY.

Vi xaairHi g00puBa — PisioaoridHO Kmcai coai, ale 3HaUHe
MiAKMCAEHHA TIPYHTOBOTO PO3YMHY CIIOCTEpira€Thcsl AWIIe  3a
TPMUBAAOTO 1IX 3aCTOCYBaHHS Yy BEAMKUX HOpMaX. 30iabIIeHHs
KOHIIeHTpallil XA0py B I'PYHTOBOMY PO34lHI IIij 4Yac 3aCTOCyBaHH:
KaAiiHUX A0OpMB HeTaTMBHO BIIAMBAE€ Ha IPOAYKTMBHICTb AESIKIUX
KyABTYp — KapToIldi, ABOHYy, Tpeuky, TIOTIOHy, BMHOIpaJy,
LMUTPYCOBUX Ta iHINNMX, aie Leil BIIAUB iHOAI nepebiapuryiors. Aas
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3MEHIIIeHHs] HeraTMBHOI Ail XA0py X4AOpOBMicHI KaailiHi aA00pmBa
MOTPiOHO BHOCUTM BOCEHM B ONTMMAaABHMX HOpMax IIi4 dac
OCHOBHOTO 00poOiTKy IpyHTy. Ilig Ai€lo armocdepHux omagis B
OCiHHBO-3MMOBUII IIePiog i0HM XAOpY BUMMBAIOTLCA 3 IIapy I'PYHTY,
A€ POCTYThb KOPeHi, a 10HM Kaail0 3aAMINAIOThCA y MiCIli BHECEHH:I
AoOpuBa.

3a4eXHO Bi4 IpaHyAOMETPUYHOIO CKJAaly IPYHTYy i HOpM
KaAiltHux 400puB HeoOMiHHe ITorAMHaHHs (Ppikcaris) xaaio 206puB
Moxe craHoBuTM Big 15 a0 80 %. @ikcamis 3HaUYHO 3HIKYE
AOCTYTIHICTb KaAilo 4451 pOCAMH.

Xapakrep B3a€Mo4il KaaiiftHnx A006pus 3 I'BK A0BOANTB opo
A0CcUTh caabKy Mirpariilo kaailo mo rpyHTOoBOMYy Impodiaio, 3a
BUHATKOM IIIIAHUX i CymiIljaHMX TIPyHTiB. 3a3BUyali, Ha IPyHTax
CepeJHBOTO i Ba’KKOCYTAMHKOBOIO TIPaHyJAOMETPUYIHOIO CKAaAy
Kaaili 400puB He IepeMilyeThCsl i3 MeTPOBOro, TOOTO KOpeHe-
BMICHOTO IIIapy I'PyHTY.

3.4.5. Oco6aMBOCTi 3aCTOCYBaHHSI KaAiViHMX 400pUB

Kaairini go0pmpa HalieeKTUBHINII Ha A€TKMX 3a I'PaHy4o-
MeTPUYHUM CKAaJAOM JepHOBO-Tig3oauctux rpyHrax Iloaiccsa, Ha
ocymieHnx Topd’sSHUKaAX, Cipux AicoBMX IpyHTax i YopHO3eMax
BuAy>KeHux /icocrermy (taba. 3.6).

Y Creny, Ae mpuMpogHMII BMICT KaaAil0O BMCOKMIL, KaAiliHi
JoOpmBa HacamIlepe JOIIABHO BHOCHTM Ha He3aCOJEHMX
YOpHO3eMax, B Ileplly 4epry, Ha 3poIlyBaHMX IToasax. Kaaiiii
A00pMBa Ha COAOHITIOBATHMX i 3aCOA€HUX IPYHTaX He BHOCSTD.

Uopnosemui rpyHtu Aicocrenty i Cremy MicTATh 3HaYHY
KiABKIiCTb AOCTYIIHOTO AAsl POCAMH Kaaiio. Bonm takox Oarati Ha
HeOOMIHHMII KaAailf, SIKMI aKTUBHO IIepPeTBOPIOEThCA Ha PYyXOMi
dopmu, ToMy eQeKTUBHICTh KaadilflHMX JOOpMB Ha IMX IPyHTax
He3zHayHa. HapiTs mia yac BuponIysaHHs KyAbTyp, IO CIIOXKUBAIOTh
BeANKY KiABKiCTh Kaailo (IIpocamHi 11 TexHiuHi), BOHM caabo
pearyloTb Ha BHeCeHHsA KaailiHux Ao0pmus. Ocobamso 1
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IIPOCTEXXYEThCSI Ha IPYHTaX BaXKKOTO I'PaHY/AOMETPUYHOIO CKAaAy.
IIpore 3 wacoMm, 30Kpema, 3a CHCTEMAaTUIHOTO BUPOITYBaHH:
KaaiepiabHMUX KyABTYp Ta IpM BHECEHHI BUCOKMX HOPM a3OTHMX i
dochopHux a00puB, edekTUBHICTH KaailiHUX J00pUB 3pOCTaE.
ITosicH010TE 116 30igHEHHsAM HeyAOOpeHMX TIPYHTIB Ha Kadii

YHACAiAOK J10TO BUHOCY BPOKasIMI KyABTYP.
Tabanma 3.6

OKyIHiCTb IIOMipHMX HOPM KaailffHIX 400puB 3a
30a2aHCOBAHOTO a30THOTO i pOocPOPHOTro XMBAEHHS POCANH
(3a gaHVIMI ITOABOBMX AOCAiAIB arpoxiMcay>XK0m YKpaiHm)

Oxkymmicts 1 xr K2O mpupocTom yposkaio, KI
30Ha, IDyHTU | [IIIEHUIS | SIMiHb Oypsx
. |kapromas . |comsrmHMK
o3uma ApuUi IYKpOBUI
Ioaiccs, Kapnamu
JepHoBo-
IMiA30AMCTL 2,7 5,0 60 37 -
Aicocmen
YopHozemu Turio-
Bi Ta oIrig304eHi 42 1,7 13 60 6,3
TemHO-cipi 4icoBi 5,0 6,0 40 73 4,0
Cipi aicosi 51 4,0 47 - -
Cmen
YopHozeMu
3BMYANHI 3,0 1,5 - 8 2,7
YopHosemu
niBAeHHi 1,7 2,0 - - 2,3
TemHoO-KaITaHOBI
COAOHITIOBATL 1,0 0,8 - - -

CucremaTnuHe BHeCeHHsA J0OpMB, HaBiTh 3 ypaXyBaHHIM
BIHOCY BpOXKasAMU, iCTOTHO He 30iabInye BMicT pyxomux ¢$opm
KaZilo B YOpHO3eMaXx, IO IIOB’s3aHO 3 BJMCOKOIO HaCHMYeHiCTIO IBK
ABOBaJAE€HTHVMM OCHOBAMI, SIKi 3aI100IraroTh IIOrAMHAHHIO KaAilo.
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Y 3B"s13Ky 3 UM KaAiil, OPiBHAHO 3 POcPOpOM, MOXKHA BHO-
CHUTHU IIPO 3allac ANIIe Ha 2-3 poKu, ale 1Ieil croci® BHeceHH: KaAili-
HUX AOOPUB AAs AYKiB i IIaCOBUII He peKOMEHAYIOTh, OCKiABKM ITij-
BUIIIEHUI BMICT KaAilo B KOpMaXx HeraTuBHO BILAMBA€E Ha J1OI'O SIKiCTb.

Aas 6iapIIocTi  CiABCLKOTOCIOAAPCHKUX KYABTYp cepeaHi
HOpMM KaAilfHMX 400puB craHOBAATH 45-60 kr/ra Kz0. Ilig xyas-
TYpHM, SKi BUHOCATL 3 ypo>ka€M Oarato Kaailo (OypsK, KapToras,
TIOTIOH, COHJIIHMK, IIA0AOBI Ta JesKi OBOdYeBi), HOpMM A00pMB
30iapmy1oTs 40 90-120 kr/ra K20. OnrtuMaapHMit BMicr 0OMiHHOTO
Ka4ilo B IPYHTI 4451 KaAi€piabHUX KyABTYp IOPIBHSIHO i3 36pHOBUMI,
3€pHO606OBI/IMI/I, OAHOPIYHMMU 1 6araT0pquI/IMI/I TpaBaMU BUILIVIA.

3akoHOMipHa Aif KaaAiliHUX A0OpMB BUSBASIETBCA TOAL, KOAM
BMICT PyXOMMX CIIOAYK Kaailo B IpyHTi craHoButb 60-100 MI/KT,
TOOTO 4451 6iABIIIOCTI OpHUX 3eMeab eEKTUBHICTh KaAiTHIX A00pUB
HeCTilKa.

Hespakaroun Ha Te, IIJO ONTMMAaAbHI PiBHI BMICTy pyxoMmx
CIIOAYK KaJilo B IPYHTi BCTAHOBAEHO, BOHI ITOTPeOyIOTh YTOUHEHH i
Andepennianii, ockiabKu 3a1e>KaTb Big 6araTbox MpUYINH i yMOB.

1. BHeceHHs1 KaailfHUX AOOpPMB CHpUAE IIONMOBHEHHIO BCiX
dopm kaaiio B rpynTi. Koxxna rpyHTosa BigMiHa Ma€ CBOIO i aAuirie iii
XapaKTepHy €MHICTh IIOAO 3aCBOIOBaHMX (POPM Kaailo. Y IpyHTax
AE€PHOBO-IIiA30AVICTOTO TUITY OiAbIlle HAKOIIMYIYETHCS 0OMIHHOIL (op-
MM Kaailo, a B YOpHO3eMax — HeOOMIHHOI, sika Moxe Aocsiratu 60 %
BHECEHOTO KaJailo. B ycix sunagkax goctymni popmu Kaaiio B Mipy ix
BUKOPMCTaHHS ITIOHOBAIOIOTBCS 38 PaXyHOK HEOOMIiHHMX 110TO OpM.
Tomy ix noTpibHO BpaxoByBaTH SIK IIOTEHLIITHO AOCTYIIHI (POPMI.

2.Kaain 3a pyxoMicTIO B IPyHTi 3aliMa€ IIPOMiXKHe II0AO-
>KeHHsA MiX aszoToMm i ¢ocdopom, Tomy mnpu crpobi CTBOpeHH:
OIITUMMaAbHOTO KaAiliHOTO PiBHS 3a OAHOPa30BOIO BHECEHHSI BUCOKMX
HOPM KaZiffHUX A400pMB Ha I'PyHTaX Ba’KKOIO I'PaHyA10METPUYHOTO
CKAaAy Kaaill IepeTBOPIOETLCA Ha HeOOMiHHO-(iKcOBaHy, MEHIII J0C-
TYIIHY 4451 pocAnH $OpMy, ale B IPyHTaX AerKOTO I'paHyAOMeTpud-
HOTO CKAaAy KaAill y 3Ha4Hii KiAbKOCTi Mirpye 1o 1oro mpogiaio.
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3.Y 3B'43Ky 3 aHTaroHisMOM Ka4bIlil0 1 Kaailo mig dac
BaIlHYBaHHSI KMCAUX I'PYHTIB piBeHb BMICTy PYXOMHX CIOAYK Kaailo
Mae OyTu BUIIUM. /A5 IIbOTO HOPMY KaAiliHUX 400pUB 30iABIIYIOTh
Ha 30-50 %.

4. KyapTypHi pOCAMHM IIO-pi3HOMY pearyloTb Ha piBeHb
KaAilfHOTO >KMBAEHH:, TOMY B CiBO3MiHI HeoOXiazHMIT AndepeHIiiiio-
BaHMII TIiagXig 1mogo ioro onrtmmizarnii. Hacammepeg, y,ZI,O6pIOIOTL
KaaiediapHi KyapTypy — OypsIK, KQpTOIIAIO, COHSIIHUK TOIIIO.

5. 3asBuuyait, CiAbCbKOMY IOCIIOAQPCTBY IIOCTABASAIOTL XAOPO-
BMicHI KaaiitHi g00pmBa. Heratusny 4ito xa0py yCyByIOTh onTuMiza-
LIi€I0 HOPM, CTPOKIB i cr1oco6iB BHEeCEHH:T A00pUB.

EdexTusna aist aesxmux popM KaailiHUX A0OpWB BUABASETHCS
3a/€XHO BiJ I'PYHTOBO-KAIMaTMYHMX YMOB Ta 0i0OAOTiYHMX OCOOAM-
BocTell KyapTyp. Ha ¢popmyBaHHs BpoXKalO CiAbCbKOTOCIIOAAPCHKIIX
KyABTYp 1 JOTO SKiCTb, KpiM Ka4il0, BILAMBAIOTh TaKOX I iHII
eJAeMeHTH, IO MICTATLCA B KaAilfHMX A0OpmBax, — HaTpili, MarHili,
cipka, XA0p TOIIIO.

Ha rpyHrax 4erkoro rpaHya0MeTpMYHOIO CKAaAy BaKAMBe
3HAUeHHs MalOTh KaailiHO-MarHesiaapHi A00OpmBa (KadiMarHesis,
Kasimar Ta iH.), 5IKi, KpiM Kaailo, MicTATh Ie i MarHiii. Ha gopHo-
3eMHNX IpyHTax yci ¢popmm KaadiiHuMx A00puB 3a epeKTUBHICTIO
Marpke piBHoIiHHI. Marbke Bci ¢popmMm KaaitHMX A00pMB IMigKMC-
AIOIOTh I'PYHT, TOMY Ha KMCAMX I'PyHTaXx iX 3acTOCYBaHH: ITOTPiOHO
MO€AHYBaTH 3 BaITHyBaHHSIM.

Ha rpynrax cepeaHpOro i BaXXKKOIO TIPaHyAOMETPUIHOTO
CKAa4y KaAaivHi 406pMBa BHOCATH IIi4 Yac OCIHHBOTO o6po6iTKy
IpyHTy. JoOpuBa IIpu 1bOMY MOTPAIASAIOTh Y BOAOTUI IIap I'PYHTY,
Ae 3HaXOAMTBbCs OCHOBHA Maca KOpPeHiB, i Kpallle 3acBOIOIOTbCS
pocannamu. BrHacaigok aacopObuii kaaili yTpUMYyE€ThCS B OPHOMY
Imapi I'PyHTY, a XA0p i Ai€l0 aTMOc(epHIX OIaaiB IIepeMillyeThCs
(BUMMBa€TBCI) BHU3 IO Ipodiaio rpyHry. Ha rpyHTax aerkoro
IpaHyAOMeTPUYHOIO CKAaldy B YMOBaX AOCTaTHBOIO 3BOAOXKEHH:
KaaiiiHi go0pmBa Kpallle 3acTOCOBYBaTM HaBeCHi ITig dac Iepea-
IIOCIBHOTO OOpPOOiTKY IpyHTY. JAs MigXXUBAEHH:S Kaaiiini ao00pusa
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MeHII eeKTUBHI, HiXX 3a Pa3oBOTO BHEeCeHHs BCiei Hopmu A0 cisbu,
OCKiABKI KOpeHeBa CHUCTeMa POCAMH PO3BMBA€TLCS B IIOIIyKax
BOAOTM y TAMOIIMX TOpM3OHTax. /luie B ymMoBaxX 3pOIIEHH:s Ha
I'PYHTax AerKOIo TIPaHy/AOMETPUYHOIO CKAaAy iHOAL AOLIiABHO
9acTMHY HOPMU KaAilo 3aCTOCOBYBATU AAS MiA>KMBAEHHS IIPOCAITHAX
KyABTYP.

Heseanxi gosn xaairmmx 406pus (10-15 kr/ra K:0) BHOCATS Y
PsAAKM IMig 4Yac ciBOM CiabChKOTOCIIOAAPChKUX KyaAbTyp. Ocobamso
eQeKTBHe PIAKOBe BHECeHHsS KaAiliHMX A0OpuB OJHOYAcCHO 3
docpoprumn  mig yac ciBOM O3UMUX KyABTYyp, IIO CHPUAE
MiABUIIIEHHIO X 3MMOCTIiNKOCTi. IIpoTe migBuIneHHs 403 PsAAKOBOTO
BHECEHHsI KaAilTHMX A0OpUB 3HVDKYE CXOXKICTh HaCiHHA.

? IMuTaHHsA 119 CAMOKOHTPOJIIO

1. J/Ixe 3HaYeHHs Ma€ KaAiil y >KUTTI pOCAMH?

2. HasBiTh 30BHiITHI O3HaK!M KaAilfHOTO TOA0AyBaHHs POCAVH.

3. SIki samacu i popMmny Kaaiio € B IrpyHTi? SIK IX MOAiASIOTE 3a
AOCTYTIHICTIO 4451 POCAUH?

4. Ha3BiTh OCHOBHi poJoBuINa KaJAifHUX py4 1 crocodn
A00yBaHH: KaAilTHIX 400pUB.

5. SIk B3a€MOAIIOTh KaAiliHi 400puBa 3 IPYHTOM?

6.5xi ocobAmMBOCTI 3acrocyBaHHS PisHUX GOPM KaAiTHUX
A00puB?

7.HaspitTs yMOBM e(deKTMBHOIO 3acTOCYyBaHHS KaAilfHMX
A00puB.

8. SIx BIIAMBaIOTH KaiiHi 400p1Ba Ha sKiCTh ypoyKaio?
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3.5. CIPKA I CIPYAHI AOBPNBA

Cipka — oauH 3 HaVBaXNMBILLMX €MeMEeHTIB XXMUBMNEHHSA
pocnvH, 6e3 SKOro HEeMOXIMBE XWTTS, OOAMH 3 OCHOBHMX
cknaposux Binka.

[Torpeba y Hiit TpubAM3HO TaKa X cama, 5K i B pocdopi.

3a oTpeboI0 y KMBAEHHI CIPKOIO pOCAVHH TIOALASIOTE Ha TPU
rpynu:

e HaliBMOarAMBilI: pinak, ripumiig, Kaiycra, pina, 1udyas,
gacHMK. I3 cepeanim yposkaem Bonm suHOCATh 40-80 Kr/ra cipxur.
Haiine6e3neuHinomo € HecTaya CipKM y IPyHTI 445 pinaxy;

e cepeaHbpoBubOaransi: 0000Bi (TopoX, cosl, AOIepHa, KOHIO-
IIIMHA Ta iH.), KyKypyA3a, Oypsk. Lli kyasrypu 3acsoroors 20-40 kr/ra
Cipku;

e MeHINI BUOarAuBi: 3epHOBi, Tpasu, Kapronas. Bonn 3acsoro-
10Th 10-25 Kr/ra cipkmn.

Pocavnm 3acBOIOIOTH CipKy 3 I'PYHTYy y Burasai ionis SOs*
KOPEHeBOIO CHCTeMOIO, a 3 arMocdepu — y $opMi OKMCHEHOI CipKu
SO: AMCTKOBOIO IIOBEepXHeIO0. Y pocAMHaX BidOyBalOThCs IIepPeTBO-
PEeHHs CipKHM, i BOHa BXOAUTb 4O CKAaAdy aMiHOKMCAOT (IJUCTeiHy,
LJCTUHY, MeTiOHiHy), OiakiB, BiTamiHiB, ¢epmentis Tomo. Cipka
Bigirpa€ Ba’kKAUBY pOAb B OKMCHO-BiAHOBHMX IIpollecax, aKTHBi3allil
depMen-TiB, cuHTe3y 0iakiB, Oepe yuacTh y cuHTe3i xaopodiay.
Oxncrena ¢popma Cipku — BUXIAHMII IIPOAYKT AAsl CUHTe3y OiaKiB,
BOHa € KiHIeBUM IpoAykToM ii poskaagannsa. Cipka Oepe ydacts B
acUMiAsLil HITpaTiB pPOCAMHAMM, CTPUMY€E IX HAKOIMYEHHS B
Oyabpbax KapTomAai Ta iHIIMX KyAbTypax. J4s OINTMMaAbHOTO POCTY
POCAMH BMICT cipkn y iX cyxili pedosuHi ma€ craHosutu Big 0,1 g0
0,65 %. Aas 32aKOBUX 3€pHOBUX KyAbTyp cHiBBigHOImeHHsa N:S
6iapIre sk 16 : 1 BKa3ye Ha IIOPYIIEHHs B CipuaHOMY >KMBAEHHi, TOAL
SIK 2451 KyapTyp poaunu Kamycrsaamx -1 : 9.

3a Hecrayi CipKu B >KMBAEHHI pOCAMH 3aTPUMYETBLCA CHHTE3
6iAKiB, HaKOIIMYYETHCS a30T y HeOiakosii ¢opmi abo y Popmi
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HIiTpaTiB. 3a 30BHIIIHIMI O3HaKaMI r0A0AyBaHH: POCAVH 3a HecTadi
Cipk1 AOCUTH TIOAIOHE A0 HecTauyi a3OTHOTO >KMBAEHH:, OCKiABKI
a3oT i cipka MalOTh 3ara/AbHi BAaCTUBOCTi B MeTa004i3Mi pocauH. Lle
iHOAL HPU3BOAUTL A0 TNOMMAOK, YHACAi4OK YOIO 3aBUILYIOThCSA
HOPMI a30THUX AOOpMB, IO 3HIMKYE BpoXKall i ioro skicts. B
YMOBax HeCTadi CipKM POCAMHU NPUIIMHAIOTH PIiCT i PO3BUTOK,
AVCTKU CTalOTh CBiTAO-’KOBTVMMMU i HaBiTh 0iAMMM, 3MEHIIYETHCA IX
CTIMIKiCTb HOpOTM XBOpOO, IIOCYyXM 1 HU3BKUX TeMIlepaTyp.
Peytnaisamis cipku, ToOTO 1i TIepeMmilieHHs Bij CcTapuX AMCTKIB A0
MOA0OAMX, He3HauyHa. Tomy 3a gedinuTy cipku Big xa0posy
HepIIMMM IOTepIIaloTh MOAOAI AMCTKM, a a3oTy — cTapi, xoua
0o01/Ba eAeMeHT! BUKOPUCTOBYIOTBCS 4451 OyaoBu 6iaka. OcobanBo
9iTKO HecTada CipKM BUABASETLCA Y pocanH poaunnu Kamycranux. Y
0000BMX KyABTYp 3HIDKYIOTBCS SKUTTEAISIABHICTD OyABOOYKOBMX
Haxrepiii Ta cuHTE3 XA0pOdiay.

3acTocyBaHHA pi3HMX CipuyaHUX JAOOpPUB CIPUAE TaKOMY
HIPVMPOCTY BPOKaIo, II/Ta: IIIEHNI 03UMOI — 2—4, )XuTa 03UMOIO —
1,5-3, stameHIo stporo — 2-3, ciHa KoHIOmuHM — 15, 0yap0 kapronai —
30. Kpim ToOTO, Mig Ai€10 CipKM, 5K y>Ke 3a3Ha4aaocs, IOAIIIIYEThCs
axicte  nmpoaykmii. Tak, Bmicr 06iaka B 3epPHOBMX KyABTYp
HigBUITY€ETLCA Ha 1-2 %.

Ha minepaarny ¢popmy cipkm B rpyHTi npunagae 10-20 % ii
Bal0BOTo BMicTy. BoHa mpeacrabaeHa cyabpdatamm i cyasdisgamu
Ka/bllilo, MarHil0 Ta OJAHOBaJeHTHMX KaTioHiB. Pyxoma aerko-
AOCTyIIHa A4Sl POCAMH CipKa 3HaxXOAMUTbCsA y opmi cyandaris
oaHOBaZeHTHUX KaTioHiB. Kounenrpauis S-S50+ y BepxHbomy
rOpu3OHTi I'pyHTiB KoAmBa€eTscs Big 0,5 g0 20 mr/a. Aas HOpMaab-
HOTO POCTY i1 PO3BUTKY POCAMH IIOTpiOHa KOHIIeHTpallis OiabIlla,
HiX 3-5Mr §-S04*/a rpynrosoro posumny. Cyapdigni croaykm
CIpKM TpaILAAIOTLCS AUINe B TAMOOKUX IMapax IPYHTY, KyAu He
HaAXOAWUTD KMCeHb. 3aracyu MiHepaAbHOI CipKM B IPYHTax pisHi. Boun
cTaHoBAATS Big 100 (y MaaoTyMyCHUX MiA30AMCTUX MiITaHMX I'PYHTaXx
i >xoBTO3eMax) 40 500 xr/ra (y Topd’siHukax i yopHozemax). [ig aieio
aTMOCcepHMX OIlajiB cyabdaTHa Cipka HOAIOHO A0 HiTpaTHOTO
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a3oTy, IepeMilllye€ThCsa BHU3 II0 IPyHTOBOMY Ipodiaio, i Tomy
3a0py4HIOE IPYHTOBi I1 HNpUPOAHiI BOAM. 3aleXXHO BiA I'PYHTOBO-
KAIMaTMYHNMX YMOB, POCAMHHOTO IIOKPUBY, HOpM i GOpM BHECEHIX
A00pUB BTpaTU CipKM BHACAIAOK BUMUBaHHSI gocsraiors 15-80 kr/ra,
abo maipke 50 % 1 HagXoJ)KeHHS 3 MiHepaAbHUMU AOOpuUBaMuU I
aTMOCpEepPHIMU OIlajaMI.

OCHOBHMM  AXepeaOM HajAXOAKEeHH:s CipKM B TIPyHT €
opraHiuHi Ta MiHepaabHi A4oOpuBa. Tak, 3 1T opraHiuHuUx 400puB
(rHiZI, komIIocTM) B IPYHT BHOCUThCA 0,5 Kr cipkm, 3 1T cyapdary
aMoHilo — 240, cyapdary xaairo — 180, cymepdocdary — 130 kT.
Hesnayna kiabKicThb cipku HagXoAUTb Yy IPYHT 3 HacCiHHAM i
CaguBHUM MarepiaaoM. Bakamsum gsxepeaoM 30arayeHHs I'PYHTY
MM eJeMeHTOM € cipka arMocdepyu, Kyau BOHa IIOTparldse
IepeBa>kHO y BUIAsAAL Ta30MOAIOHMX BUKMAIB i3 ITPOMMCAOBUX
MiAIIPUEMCTB, IIJO YTBOPIOIOTLCA IIi4 4Yac 3IrOpsIHH:A I1aAuBa,
BUILAaBASIHHS MaTepiais i3 cipyannx py4 Tomo. banssko 50% cipkn
HOTpanAsie B arMocepy 3a paxyHOK 6i0A0rIYHOIO IepeTBOpPeHHs il
CIIOAYK Yy IPYyHTi 1 BOAi, B AKUX IIPOBigHY PpOAb BigirparoTh
Mikpoopranismu. OcHOBHa 4acTMHa cipku 3 arMocdepu aacopOy-
€ThCs IPYHTOM y BuUrasaai SOz i nHesHauna i kiapkicts (5-15 kr/ra, B
IIPOMMCAOBUX paifoHax 25—45 Kr/ra 3a pik) HagX0AUTH 3 aTMocdep-
HIMM OIlajaMM. SHaYHMM JKepeaoM CipKM 4451 pOCAUH € cyabdaTn
B IIOAMBHII BOAI. IHKOAM BMICT cyabdaTiB y ITOAMBHIN BOAl € AOCUTD
3HAYHMM, TaK IO MOTpeOM y A0AATKOBOMY BHECEHHI CipdaHMX
A00pMB HeMa€. BBaska€Thcs, 110 KOHIIEHTpamis cipky 6iabIn HIX 8-
10 mr/a S-SO4? € OITUMAaABHOIO AAS XUBACHHS pocauH.

IIntanHs BHeceHHs cipyaHmMx JoOpuB HaOyBa€ BeAMKOIO
3HaAYeHHsI, OCKIABKI BCe YacTillle Y Pi3HMX perioHax CIIoCTepira€Thbes
Big’emHnit, a 1o i pisko gedinmTHuit GasaHc y IPyHTI cipxu.
OcHOBHMMM TIpMYMHAMM IILOTO € IIOCTiliHe 3MEHIIeHHs Ha/AXo-
AKeHHs1 CipKM B IPYHT i 30iAbIlIeHHs BMHOCY ii 3 ypoKasMu
CiAbCHKOTOCIIOAAPChKUX KyAbTyp. CKOpOYeHHs HaAXOAKEHHs CipKu
3 AoOpmBaMM 3MEHIIYEThCA BHACAIAOK IIIABMIIIEHHA BUIIYCKY
KOHIIeHTpOBaHMX J400pmB. Tak, mig vac BMpPOOHMIITBA a30THUX
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AOOpUB 3HIDKYETBCA dYacTKa Cyab(aTy aMOHIIO, BUPOOHMIITBA
Pocpoprux — cynepdpocdary rpanyaposaHoro. Maike He 3aCTOCO-
BYIOTb CyabdaT Kaailo, a TaKOXK HeCTUINAY, A0 CKAAAY AKUX BXOAUTD
cipka. BuxopmcraHHsa OpoMucAOBUMM IAIIPUMEMCTBAMM PiAKOTO
MaAMBa, rasy, eAeKTpOeHeprii, OUMIIeHHs TIa3OIlOAIOHMX BMKUAIB
3MEHIITY€ HaAXO/XeHHs cipku B atMocdepy. Tomy aedinur cipku
TPpaIAs€ThCS JacTillle i 3HaYHO CepMO3HIIINIL y pasi BUCOKMX HOPM
BHeCeHH: a30THuX i ¢ocopHux A00pmsB, 30KpeMa Ha HiIaHuXx i
CYTAMHMCTUX I'PYHTaX Ta Ha IPyHTax 3 HU3bKUM BMiCTOM OpTaHigHMX
PeJoBMH, a TAKOX 3a YMOBU BUIIaAaHHS AOIIiB Ta IIPM BUPOIYBaHHI
KyABTYp 3 BUCOKMMM mnoTpebammu cipku. Aas MiATpUMaHHA
3piBHOBa’KEeHOTO OaJaHCy CipKM B IPYHTI ITOTPiOHO IIOPOKY BHOCUTH
cipuaHi 400puBa.

JKepedaMul HagXOAXKEHHs CIpKM MOXYTh OyTu pisHi ii
CIIOAYKU i HaBiTh eaeMeHTapHa cipka (Tada. 3.7).

Tabanis 3.7
BwmicT cipku B cipuanmux goopmusax, %
AoOpuBo B_MICT Aodpuso B_MICT
cipku cipku
Cyabdat Marniio MgSOas - H20 28,6 |Cymepdocdar 9-13
Tiocyansdat amoHiI0 26  |rpaHyabOBaHMI
CyabpdaT aMOHIIO 23-24 B,aHH}H.(OB,O- 5
cipuani BigxoAuU
Cyandat HaTpiio 22,6 |CaaHiieBa 304a 1,6-2,9
Cyapdat Kaaito 17-18 |Cynepdocdar 09
r'il‘ICOBMiCHi Marepiaan, 30KkpeMa 17-27 Cyne'pvc])ocvtbaT 05
riric MOABINTHIIL
Kaaimarnesist 15  |I'min 0,02-0,06
Cyabdat Marniio MgSOs - 7TH20 14 Topd 0,1-0,3
Kaaimar 13 |Koaoigna cipka 98

InreHcugikamist ciabChKOroCo4apchbKOro BMPOOHUIITBA IIO-
TpeOy€e MaliKe ITOBCIOAY 3aCTOCOBYBaTM cipyaHi 400puBa. Bunarkom
MOXXYTb OyTM AWIIe PaliOHM 3 BEAMKOIO KiABKiCTIO ITPOMMCAOBUX
mignpuemcts. Cipuani go0puBa caig BHOCHTM IIig 4ac OCHOBHOTO
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00po0iTKy TIpyHTY abo mepes CiBOOIO CiAbCBKOTOCIIOAAPCHKIX
KyABTYyp, a Ha AyKax i ItacoBmIrjax — IoBepxHeBo. /as OiabIIOCTi
KyAbTYyp HOpMa BHECeHH: CipKM Ha IPyHTax AerKoro TIpaHyao-
MEeTPUYHOIO cKAady craHoBuTh 50-60kr/ra, a Ha cepegHix i
Ba>KKOCYTAMHKOBMX — 60-90 kr/ra. Ilig KyapTypu, 4yTausi 40 BMicTy
cipkn, HOpMy 1i 30iapimnyiors Ha 10-15 %. ¥V mepury uepry, cipyasi
AoOpuBa BHOCATH IIi4 KaIlyCTsiHI (Kallycra, pimak), 000oBi (cos,
ropoX, BUKa), KOpeHeIA0AM, KapTOILAl0, KyKypy4ay. Y pasi, Koan
(10-20 xr/ra S) Oyae aemeBIyM, HiX IPOBeAEHHs aHAAi3y IPYHTY.
A5 3acBOE€HH: eJleMeHTapHa cipka ITOBMHHa OyTM OKHuCAeHa A0
SO~ OckiabKu OKMCHEHHs IIPOBOASATL MIKpPOOpPTraHi3mMm, MoKe
IIPOMITH KiAbKa MICALIIB 445 Iepexoay BCi€l KiAbKOCTI eAeMeHTapHOI
cipku B cyabdat. Tomy, AKIIO MOTPiOHO TepMiHOBO BHECTHU CipKy,
3aCTOCOBYBaTU €4e€MEeHTapHy CipKy HeAoLiapHO. Tak sSK cipka micas
repexody B cyabdaT IigAa€Tbcs BUMMBAHHIO, Cip4aHi A00pmBa
MOTPiOHO BHOCUTH HIOPIiYHO.

Ha rpyHrax 3 HM3bKMM BMiCTOM AOCTYIIHOI CipKM I d4ac
BHeCeHHs MiHepaJAbHMX JAOOpMB Ha OAHY 4YacTMHy CipKu Mae€
npunagatu 5-7 yactuH asory. Ha rpynrax, Gignux Ha ¢ocdop i
CipKy, CITIiBBIAHOIIICHH: MiX HUMMU B 406p1/113i mae cra”Hosutu 3 : 1.

3.6. KOMIIZIEKCHI AOBPUBA

Kpim oaHOCTOpOHHIX MiHEpaAbHIX A0OPUB, 110 MIiCTSITh AUIIIE
OJ4UH OCHOBHMII eJeMeHT XuBAeHHs (a30T, ¢gocdop abo Kaaiii),
TyKOBa IPOMMCAOBICTh BUITYCKAa€ TaKOXX KOMIIAEKCHI MiHepaAbHi
aobpusa. Lle MoxyTp OyTum sK ogMHapHi coai, sIKi MICTATH PpisHi
eaeMeHTN >XusAeHHs, Hampuxaas KNOs; (NHs):HPO4 Tak i ix
KOMIIO3M1lii i3 coaeis, o MicTaTh g48a (N + P, N + K, P + K) abo Tpu
(N+P+K) easementn >kmpaeHHs. Taki KOMIIO3UIHI OTpUMYIOTh
B3a€MoJi€I0 a3oTHOI, {pocPopHOI i cipyaHOI KMCAOT 3 amMiakoM,
npupoguumu  Pocdaramy, coasMm Kaailo, amonilo Ttomo. o
OiapIMIiT 3araABHMII BMICT AiIO40I pedOBMHU B AOOPMBi, TO BOHO
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minHime. Kpim Toro, 4o ckaady Ao0puB MOXYTb BXOAWTM CipKa,
MarHii, MiKpoeAeMeHT.

3aaeXHO Big crocoOy BUTOTOBAEHHsA KOMILAEKCHI J00puBa
HOAIAAIOTh Ha TPpU OCHOBHUX BUAM: 3MilllaHi, CKaagHO3MimaHi i
ckaaaHi. IIpommcaosicte Buityckae takox pigki (PKJ) i cycnen-
aosani (CPKA) xommaexcHi 400puBa.

Huni y possuHeHUX KpaiHaX IPOCTEXYETbCS TEeHAEHIIis A0
30iABIIIEHHST B aCOPTMMEHTi YacTKM KOMILAEKCHMX A0OpuB. Tak, B
Jnonil ix vacTka B 3araabHOMYy 0O’€Mi BMpPOOHHUIITBA AO0OpPUB
CTaHOBUTE 66 %, y PinaaHail — 90, y IToasmti — 75 %.

BurorosaeHHsI KOMIIAEKCHUX A00PUB €KOHOMIUHO BUTigHiIIe,
OCKiABKM Ha IIpaKkTUIli BHOCATh OAHOYACHO He OAUH €A€MEeHT >KUB-
JEeHHs, a ABa i Oiabllle, TOAl SIK pO3AiAbHe BHeCEeHH: KOXKHOIO 400pu-
Ba 3yMOBAIOE AOJATKOBi BUTpaTH KOIITiB 1 BigIIOBiAHMX 3aTpar
nparii.

3.6.1. 3mimani a00puBa

3mimrani ,A,O6pI/IBa BUTOTOBASIIOTh MEXaHIYHMM 3MIiIlyBaHHAM
ABoxX abo 0iapIIOI KiABKOCTI OAHOCTOPOHHIX ab0O KOMILAEKCHIX
A06pus. Lleir 3axia 3acTOCOBYIOTh TOAI, KOAM MHOTPiOHO OAHOYACHO
BHECTU Ha OJHE II0/€ KiAbKa €/A€MEHTIB >KUBAEHHS, a KOMILAEeKCHi
,ZI,O6pI/IBa 3 HeOOXiAHMM CITiBBiAHOIIIEHHAM €JAeMEHTIB >XMBAEHHS y
rocriogapctsi BigcyTHi. IIpm 1bOoMy CKOpOUYyIOTbCA BUTpaTH Ha
BHECEeHHs A00puB, a IX arpoHOMiuHa e(eKTUBHICTh MPUPIBHIOETHCS
AO PO34iABHOTO BHeCeHHs. 3MilaHi 400puBa AOCUTH A€TKO MO>KHa
BUTOTOBASITY HEOOXiAHMX KOHIIEHTpallil i CIiBBiAHOIIIEHH:s eleMeH-
TiB >KMBAEHHS 3 ypaXyBaHH:AM IIOTpeOM B HUX Pi3HUX KyABTYp 3a
pe3yabTaTaMi arpoXiMiYHOTO aHaai3y IeBHOro rpyHTy. Came num
BOHU BiApi3HAIOTBCA BiJ CKAaAHUX AOOpPMB, IO, 3a3BUYali, MalOTh
CTaAUN CKAAA,.

TykocyMillli roTyIOTh 3 Pi3HMM CIIiBBigHOIIIEHHSIM eJAeMeHTiB
>KUBAEHH:I, IIpY YOMY KOXKHUII eJ1eMeHT MOXKe BXOAUTHU A0 CKAaly
CyMillli y BUTAsAAL Pi3HMX KOMIIOHEHTIiB, HalIpMKAaJ, a30T Y BUTASIAL
HiTpaTy aMoHiO, KapbaMigy, ¢ocdary aMOHIIO i T. 4. 3aa€KHO BiA
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dopm 3MinrysaHux 400pUB 3araAbHNUIT BMICT e1eMeHTiB XXIBAEHHs B
TYKOCYMIiIlli MOKe 3MIiHIOBAaTHCSI B IIMPOKUX MeXaX — Big 25-30 %
IIpM  BMKOpHUCTaHHI cynepdocdary IpaHyAbOBaHOIO, aMiauHOI
ceaitpu abo cyandary amoniio a0 40 % i Oiapime B cymimax Ha
ocHOBi cynepdocdarty mnoasiiiHoro, kapbamidy, amodocy Ta iHIMX
KOHIIEHTPOBAHUX 400PUB.

3acTocyBaHH: 3MilllaHNX 40OpUB Ay>Ke IOIIMpeHe. Y 3aralb-
HOMY OasaHci BMpOOHMIITBA MiHepaAbHMX JOOPUB y BUCOKOPO3-
BIMHEHUX KpalHaX 3MilllaHi 400p1Ba CTaHOBAATH OiAbllle TPETUHU. Y
Aeskux kpainax (Anraii, CHIA) tykocymimeri sunyckaiots 60-70 %
3araAbHOTO BUPOOHMIITBA A00PUB.

ITig wac 3wmimyBaHHA A00pMB CAiA AOTPUMYBATHCSA II€BHUX
NpaBua, MOPYIIeHHs AKX MOXKe MPU3BecT! A0 3HIDKEeHHS iX
e(eKTUBHOCTI YHacAiJOK 3BOAOXKEHHs, 34€XKyBaHHs, Cerperarii
(posmapyBaHHSI KOMIIOHEHTIiB CyMillli), BTpaT €A€MeHTiB >KIBAEHHS,
IIepeTBOPEeHHsI Ha BaXKKOAOCTYHHi Aasa pocamH ¢popmnu. Ilig wgac
Mig00py KOMIIOHEHTIB MOTPiOHO BpaxOByBaTU MOXKAUBY IX XiMidHY
B3a€MOJiIo (Taba. 3.8).

Tabamnis 3.8
AonycTuMicThb 3MinyBaHHs pisHNX ¢popM A00puB
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1 2 3 4 5 6 7 8 9 10

AMiauHa ceaiTpa + - - 0 + 0 _ +
Cyabdat aMOoHiI0 - + - + + + 0 0 +
Kap0Oamig - - + 0 + - — 0 +
Cymnepdocdarn 0 | + + + - 0 0 +
Amodoc, giamodoc + |+ + + + + 0 +
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1 2 | 3| 4 5 6 7 8 9 10
Hitpodoc,
HiTpoamodoc + |+ - + + + + 0 +
Hitpodocka,
HiTpoamModocka 00| - 0 0 + + - 0
Kapboamodoc,
Kapboamodocka - |0 0 0 0 - -
Kaaiit xaopucruii + |+ + + + + 0

Hpumimxa. “+” - smimysatu MoxHna; “0” — 3mimryBaTu MOXHa

[TERL)

He3aA0BIO Ilepe/ BHECEHH M Yy IPYHT; - 3MiLHyBaTI/I He MOJKHa.

YHacaigok HeOa’kaHUX XiMIYHMX IpoIleciB MiX aoOpuBamu
MO>KANBi BTpaTy e/eMeHTiB JKMBAeHHs (Ira3omnoAiOHi abo BHacAiA0K
perporpaganii B He3acBolOBaHy (oOpMy) i moripmieHHsa (pisuuHMX
BAacTuBOCTell  A00pmB. lle sBuIe 3yMOBAIOE TaK 3BaHUI
anmazonism 0obpue. Tak, He MOXXHa 3aBYacHO 3MillyBaTu
cynepdocdar 3 amiauHOIO CeAITPOIO, OCKIABKM IIpU LBOMY
YTBOPIOETBCS AOCUTDL TirpocKoIiuHmii HiTpat kaapmio. Cymimmn
AOCUTL IIBUAKO 3BOJOXKYETBCA, 30KpeMa B yMOBaX IIiABMIIIEHOL
BOJOTOCTI TIOBITp:I, i IIepeTBOPIOETLCS Ha AUIIKY TiCTOIIOAIOHY Macy.
Hassaa B cynmepdocdati ¢pocdopHa Kmcaora pearye 3 amiaqHOIO
CeAiTpolO, BHACAiAOK YOIO YTBOPIOETbCA a3OTHAa KUCAOTa, IO
PO3KAaJ4a€ThCs A0 OKCHAIB a30Ty, SKi BUAIASIOTBCA B aTMOCPepy.
Tomy amiauHy ceaiTpy 3 cynepdocdaroM MO>KHa 3MIITyBaTU AUIIIE
y CyXy morogy 0esrocepesHbO IepeJ BHeCeHHSIM Y IPYHT.

Y pasi smimysanusa cynepdocdary 3 cyabdaToM aMOHIIO
CyMIIII CITOYATKY PO3irpiBa€ThCs i 3BOA0XKYEThCsI, a Uepe3 AesAKUil 9ac
IicAsl yTBOPEHH:I TiIlcy BigOyBa€ThCs IIeMeHTAIlisl CyMilli, SIKy reped,
BHECEHHsIM y I'PYHT HOTpibHO noapibHIOBaTH i ITpOCioBaTH.

He pexkoMeHAyIOTH 3MilllyBaTM aMOHiliHI 4o0puBa 3
AY>XHUMU, OCKiAbKM MOXKAUBI BTpaTH a30Ty y BUTAAAL amiaky. SIKio
KOMIIOHEHTOM 3Millanux J4o0puB € KapOamig, caig BpaxoByBaTu
JI0TO BMCOKY peaxlIiiliHy 34aTHiCTb, OCOOAMBO B CyMiIllax 3 XAOpU-
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damu. Ilpy OBpOMY YTBOPIOETBCS AOCHUTH TirPOCKOILYHMUII XAOPUA
aMOHIIO, IO IPU3BOAUTD A0 3AMIIAHHS i 34€KyBaHHs CyMiIli.

ITig cunepzismom 0obpue po3ymiloTh IHiABUINEHY e]eKTMB-
OTPUMaHUX Bij KOXKHOTO 30KpeMa. YMOBHO CUHEpPIi3MOM A00puUB
MO>XHa HasBaTH iX 34aTHICTh YTBOPIOBATM CyMIillli 3 BiAIIOBiAHMMU
arpoxiMivuHuMm ¥ QpisMdHMMM  BAACTMBOCTSIMM 0Oe3  IIpOsBY
IIKiAAMBMX XiMIYHUX IIPOLIECiB.

Aas noainmeHHs: Gi3MYHMUX BAACTMBOCTEN ITONIMPEHIIINX
cymimreir a400pus (amiauHOi ceaiTpu, cynepdocdary IpaHyabO-
BaHOTO i Ka4il0 XAOPHUCTOIO), AAs HelTpaaiszallii BiAbHOTO KOMIIO-
HeHTa cynepdocdarty i 3HIUKEHHS JIOTO TirpOCKOITIYHOCTI 400aBAs-
1016 10-15 % aoaomitosoro 6opomHa. Taka cymimn sbepirae cumy-
gicTh Hiabire HixK 4-5 Mic. Jo0pi ¢isuyHi BaacTHMBOCTI MalOTh cymimi
3 I'paHyAbOBaHIX A0OpMB, 30KpeMa 3a OJHAKOBMX PO3MipiB IpaHyA.
AAas BUTOTOBAEHHs TyKocywinti 3 BucokuM Bmictom NPK i Hazex-
HuMM QisMYHMMM BAACTMBOCTAMI HacamIlepes BUKOPUCTOBYIOTH
Kapbamig abo amiauny ceaiTpy, cynepdocdar mnoAsiriHMII abo
amodoc, Kaaill XAOpUCTHII IpecoBaHMil. BoaoricTe 3smimryBaHMx
amiauHOi ceaiTpu, cyapdaTy aMOHIIO i KapDaMigzy He Ma€ IepeBu-
mrysaTi 3 %, KaAiltHUX 400pus — 2, cynepdocdary — 5 %.

iHHyMM KOMIIOHEeHTaMI 3MilllaHMX AOOPUB MOXYyTb OyTu
ckaagHi goOpmsa. Taki cymimi go0Ope 30epirailoTb CHUITydicTs,
MaJOrirpoCKOITliyHi i, IO Ay>e BaXkAMBO, 3a0e3I1e4yIOTh BUCOKY
KOHIIEHTPALlil0 €Ae€MEeHTiB >KMBAEHHs. BuUroroBaeHHs cywimen 3
BUKOPUCTaHHAM CKAaAHMX A0OpUB Ja€ BeAMKY €KOHOMIIO IIia dJac
30epiraHHs1, TPaHCIIOPTYBaHH: i BHECEHH:I IX Y I'PYHT.

ITig yac 3aBaHTa>KyBaAbHO-PO3BaHTaXKYBaAbHIX 1 TPaHCIIOPT-
HUX poOiT, a TakKoX BHECEHHs 3MilllaHuX J400PUB MalluHaAMU
BiAIIeHTPOBOTO THUILy BigOyBa€THCs iX PO3IIapyBaHH:, 11O IIOB sI3aHO
3 pi3HMMM BEAMYMHOIO i I'yCTMHOIO YaCTOYOK BUXiAHMX KOMIIOHEHTIB.
Is aBOX A00pUB, IO 3HAYHO Pi3HATLCA 3a PO3MIpPOM YacTOYOK, He
BAAE€TLCA OTpUMAaTH SKICHI CyMinn He3aaeXHO Big TpUBaAOCTi
IepeMillyBaHHSI.
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Pospaxynkmu KiAbKOCTi OKpeMux A0OpuB A4Sl BUTOTOBAEHHS
CyMiIeit IIpoBOASATH 3a TAKOIO (POPMYA0IO:

A=a:b,

e A — 203a 200puB y Ppisnunin Maci, 11/ra;

a — 403a 200puUB y AiIO4iil pedOBMHi, KI/Ta;

b — BMmicT ait0490i peuosnHM B 400pmBi, %.

Hanpukaag, mig OypsK LIyKpoBMII B OCHOBHOMY YAO0OpeHH,
3TigHO 3 pospaxyHKamy, TOTpiOHO BHecTU NooPoKoo. [ITo6 BHecTU Ha
1 ra Taxy KiABKiCTb €1€MeHTiB >KMBAEHHs y BUTAAAL cyMmillti 400pmB,
caig  ysatum: 90:34=2,611 amiaunoi ceaitpy, 90:19,5=4,6 11
cynepdocdary rpanyaposaHoro i 90 : 58 =1,6 11 Kaail0o XA0pUCTOTO.
3araabHa Maca CyMiIti 400pus, sIKy IOTpiOHO BHecTM Ha 1 ra maorii,
craHoBuTHMe 2,6 +4,6 + 1,6 =8,8 11. Ilig wac pospaxyHkis moTpebu y
CKAagHMX AoOpmBax (y Cywimn) oO4mMCAeHHSI BeayTbh 3a THUM
€1eMeHTOM >XUBAEHHsI, BMICT SIKOTO Y 400pMBi HaitOiABIIINIA.

3.6.2. CkaagHoO3Mima#i 400puBa

Ckaagnosmimani 400puBa BUTOTOBASIIOTE “MOKPUM” CIIOCO-
O6oM, 3MimylOuM IOpPOIIKONOAIOHI MiHepaapHi J0OpuBa 3
amiakatamy, pi3HUMMU KUCAOTaMM Ta iHIIMMU a3orto-, Gpocdopo- Ta
Ka/Zi€BMiCHUMM NIpOAyKTaMy. BHacaig0K MexaHi4HOIO 3MilllyBaHHS
KOMIIOHEHTiB 1 XiMiUHMX peaklili yTBOPIOETCS CyMIll 3 Pi3HMMM
CITiBBi/HOIIIEHHSAM 1 BMICTOM €AeMEeHTIB >KMBAEHH:A. VY Ipolieci
BUPOOHMIITBA 4O CKAagy Takux AoOpumB MOXyTh OyTu BBejeHi
MiKpoeAeMeHTH, AesKi IeCTUIIAN, PeryAATOPU POCTy TOMIO.

Ha ocHosi amiaunoi ceaitpu, cyapdaty aMoHilo, cyrrepdocda-
Ty, BOAHOTO PO3UMHY aMiaKy, cipuaHOI KMCAOTU BUTOTOBASIIOTh CKAa-
AHo3Mimani g00puBa: 400puso minepaasne NP, 100puBo minepaan-
He NPK, 200pmBo ckaasHe a3oTHO-PpocPopHO-KaliliHe pisHMX Ma-
pok: 5-10-10, 5-10-20, 5-20-20, 8-16-16, 16-16-16, 8-24-0, 12-12-12
Ta iH. I'lig yac BUKOpuUCTaHH: Pi3HMX KOMIIOHEHTIB CITiBBiAHOIIEHH: i
BMICT €4eMEeHTIB XXIBAEHHs B 400PMBi MOXKHA 3MiHIOBATH.
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Ao cKAagHO3MiIIaHMX AOOpWMB HaJeXXaTb TaKOX ABOKOM-
ITOHeHTHi a30THO-pocdopHi i PpocdopHO-KaairiHi 400pmBa, BUTOTOB-
ZeHi 3 HiTpaty aMoHiI0, cyntepdocdary i kaailo XA0pucroro mpecy-
BaHHJM IIUXTY IIUX KOMIIOHeHTiB. Bwmict asory i ¢gocdopy B 1ux
Ao0puBax ogHakoBnii — 110 20 %, abo gocdopy i kaairo — 1o 14 %.

Aas po3apibHOL TOPTiBAI BUITYCKAIOTh MTOXKUBHI cyminti 9-9-9
3 MikpoedeMeHTaMu (Ha OCHOBI cynepdocdaTy, KaaimarHesii,
cyAbdaTy aMOHIIO i CITOAYK MiKpoeAeMeHTiB), YA400pIOBaAbHY CyMiIll
pi3HIX MapoK i3 BMicTOM eleMeHTiB >KMBAeHHA Big 22 40 56 % (Ha
ocHOBi cynepdocdary, HiTpaTy aMOHiI0, XA0puay i cyansdary kaaiio,
BaIlHAKY, AOAOMITy Ta IHINIMX KOMIIOHEHTiB) Ta YyA00pIOBaAbHY
TyKocyMmim Mmapkm 12-12-12.

B VYkpainmi mmpoxo 3acTOCOBYIOTh BMCOKOKOHIIEHTPOBaHIi
BOJOPO3UYNMHHI J00pMBa Pi3HMX TOPTOBUX MapoOK, A0 CKAaAy SIKUX
HopsA 3 MakKpoeleMeHTaMIU BXOAATh MiKpoeAeMeHTH, sIKi 3Haxo-
AATBCS B XeAaTHiil popmi.

3.6.3. Ckaaani go6pmBa

KomnaekcHi ckaagui aob6puBa MaioOThb MiABUINEHMIT BMicCT
e/eMeHTiB XIB/AeHH:. ToMy IlepeBe3eHHs1, 30epiraHHs i BHeCeHH: iX
y IPYHT IIOPiBHJHO 3 OAHOCTOPOHHIMIU AODOpUBaMI 3HIKYIOTH
BUpoOHM4i Butpatm Ha 10-15%, aaoTh 3MoOry piBHOMIipHiIle
BHOCHUTH B I'PYHT €AeMeHTHU >KUBAEHHs.

BupoOHunrso ckaagHmx A00pMB 3AIMICHIOETHCA 3a E€AVHNIM
TeXHOAOIIYHUM IIPOLIECOM, IO 3a6e3neqy€ HasIBHICTh Y KOXKHIN
MOJeKyai, KpucTali abo IpaHyAi He MeHII HiXX JABa eJAeMeHTHU
>KUBAeHH:. /JoOpuBa BUpPOOASIOTh 3a ABOMa IPyIllaMM TeXHOAOTid-
HIUX IIpOLeCiB: pO3KJAaJaHHAM HITpaTis (ocPOpHOI CUPOBUHU
(aitpodocnu, HiITpOoPOCKM) Ta IMmicAs BUKOPUCTaHHA (ocPopHUX
kucaor (Hirpoamodocy, HiTrpoamodocky, amodocyu, giamodocnu,
Kapboamodocy, pizHi pocdaru aMoOHIIO).

Himpodoc i nimpogocka. Hirpodoc mictuts asor i pocdop, a
HiTpodocka — a3or, Pocdop i kaaiit. Ocobausicrio HiTpodOCiB i
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HITPOPOCOK € HeBMCOKUII BMICT y HMX BOAOPO3YMHHOIO ¢ocdopy,
akuit He mnepesmmye 50-60 % saraapHOI Kiapkocti. Tomy aas
PsAAKOBOTO BHECeHH: i Mig>kubBAeHHs BOHM MeHII edekTusHi. [Tpn
BHeCeHHi B OCHOBHOMY YA00peHHi BOHI MariKe PiBHOIIIHHI cyMimam
€KBiBaA€HTHOI KiAbKOCTi BOAOPO3UNHHIX A0OPUB.

Asodoc i asoPocky 400yBalOTh IicAsl PO3KAajaHHS a30THOIO
KIICAOTOIO aIlaTUTOBOTO KOHIIEHTpaTy. BUITycKalOTh TaKMX MapoK:
23-21-0, 26-13-0; 16-16-16; 21-11-11, B skux He MeHII 5K 85 %
docdopy 3HAXOAUTECA Y BOAOPO3UNMHHIN GopMi.

Himpoamogpoc NHiNOs + NHiH2PO4 — 100yBaroTs y pesyab-
TaTi HeNTpaai3alii a3oTHOI i (])occl)opHo'l' KICAOT aMiaKOM.
Bunyckaiots Tppox Mapok: 23-23-0, 6-24-0, 25-20-0. Jo iioro
CKJAaZy BXOAATDH HIiTpaTu Ta pi3HOTO cTymeH: 3aMilenHs ¢ocdartu
amosilo. IlepepaxHa 6iapmicte ¢pocdopy (> 95 %) y HbOMy 3HaXoO-
AUTBCSL Y BOAOpo3unmHHi (opmi. Hirpoamodoc — ninne 206puso
2451 BCIX CiABCBKOTOCIIOAAPCBKMX KYABTYP i IPYHTIB 3a OyAb-SKIMX
CII0cO0iB BHECEHH:I.

Himpoamogpocka — ckaagne asotHo-PpocpopHO-KasiiiHe 400-
puso. Ao0yBaloTs, fAK i HiTpoaModoc, ale 400aBASIOTH Kaliil. SIKimo
AXepeaoM KaJilo € XA0pu/ Kaliio, TO 400yBaioTh HITpOaMOQOCKy 3
Pi3HUM CITiBBiAHOIIIEHHAM MiX eaeMeHTaMM >KmBAeHH:A (16-16-16,
17-17-17, 10-22-18, 10-26-26, 13-19-19 Ta in.). Jxio axepeaom
Kaaiio € cyapdat Kaailo, To 400yBalOTh O€3XA0PHY HiTpOaMOQPOCKY.

Amopoc (MAD, Pocdar amonito) NHsH:POs + (NH4)2HPO:
A00YBaIOTh YHACAIAOK HelTpaaisallil ¢pocpOopHOI KMCAOTU aMiakoM i
OTPUMYIOTh CyMiIll MOHO-, Au- 1 TpuaMoHinidocdaris. VY
npomucaosoMy amodoci MoHoaMoHirigpocdatu cTaHOBAATE 75 %.
3azexXHO BiA BUAY CMPOBMHU aMOpOC BUPODASIOTH ABOX MapoK: 3
anaTUTOBOI cUpoBMHI — Mapka A i3 Bmicrom 11-13 % N i 44-52 %
P20s, 3 pocdopurHoi cuposunu — Mapka b i3 smicrom 9-12 % N i
41-44 % P20s. AModoc Mae 400pi Ppizmko-xiMidHi BAaCTUBOCT. Voro
BUKOPMCTOBYIOTh K OAMH 3 KOMIIOHEHTiB 3MimtaHnmux goopus. ILle
BrcokoedekTnsHe PpochopHO-a30THe A0OPUBO, ale 3HAYHA PiSHUILI
y BMmicri azoty Ta pocdopy (1 : 4) € 1ioro ocHoBHMM HegoaikoM. Tomy
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mig dJac 3actocyBaHHsi aMOQoOCy A0 HBOTO J0DaBASIOTh IIEBHY
KiABKiCTh a30THIX 400PUB.

3.6.4. Pigki koMnaekcHi A00pmBa

Pigki komnnekcHi gobpuea (PK[) — ue BoAHi po3umHun abo
CyCneHasii, Wo MicTaTb ABa abo OinbLue enemMeHTIB XUBMEHHSA Y
BiANOBIAHOMY PO3YMHHUKY.

Pospisasiors 48i ocHoBHi ¢popmu PKA, 1m0 BUroToBAAIOTH 3
BUKOPUCTaHHSAM OpTO- Ta mnoaidocopnoi (cynepdocdopHOi)
krcaot. Koxny i3 nux ¢popm 400puB MOXKHA BUITYCKaTU Y BUTAIAL
posunHiB abo cycrensiit. IlopiBHAHO 3 pigKMMM a30THUMU
A00pMBaMy BOHM He MalOTh ¥ CBOEMY CKAaJi BiABHOIO aMiaKy, TOMY
Bigragae morpeba B TepMeTHYHIl Tapi Mig yac TPaHCIOPTYBaHHSA i
30epiraHH:, a TaKOX IIi4 Yac BHECEHHs B I'PYHT Ha II€BHY IAMOVHY.
PK/ piBHOMipHillle, HiXX TBepai A00puBa, PO3IMOAIASIIOTBCS IIO
nosepxHi maomti. PoboTt 3 HMMM MOBHICTIO MeXaHi3oBaHi. Brpatu
uux AoOpuB 1Mi4 dYac IlepeBaHTa)kKeHHA 1 30epiraHHs He
nepesunlyiots 1 %, TOAi SAK BTpaTu TBEpAUX MiHepaAbHUX A00pUB
craHoBAATH 10-15 % i Giabmie. 3a morpedu 4o ckaagy PK/J moxna
BBOAUTH MiKpOeJAeMeHTH, AesIKi IecTULMAN Ta CTUMYASATOPU POCTY.
PKA neotpyiiHi Ta BuOyxoHeOe3edHi.

Cycnendogani pidki xomnaexcui dobpusa (CPKA). Kon-
LIeHTpawilo eaeMeHTiB >XuBaeHHA y PK/ Mo>XHa 3HaUYHO MiABUIIUTHU
BBEAEHHSIM y PO3YMH CTa0iai3yBaabHMX A400aBOK (TOHKOAVICIIEPCHUX
OEeHTOHITOBMX Ta HaAMTOPCHKITOBUX TIAWH, KPEeMHIi€BUX KICAOT,
docdorincy Tomo), MmO 3arnobiraloTh IepPecUYeHHIO PO3UNHY i
BUMaJaHHIO ocagy. Lli kommoneHTwn, BBedeHi B 400puBO 3
pospaxyHky 10-20kr Ha 1T po3umHy, 3abe3edyiOThb BMCOKY iX
B’SI3KiCTDb yrIpogoBx 10 4i6.

155



? IIuTanns A CaAMOKOHTPOJIIO

1. SIx xaacnikyoTh KOMILIEKCHI A00puBa?

2. Y 4oMy noASTaloTh IlepeBaru KOMIIAeKCHIX 400puB?

3.5xi Bu 3HaeTe ckaaaHi AoOpmBa? Ix xapakrepmcruka i
3aCcTOCYBaHH:I.

4. fIxi BUMOTH CTaBASATDL 4O BUTOTOBAEHH: 3MilllaHUX 400puUB?

5.Ilo Take piAKi KOMILAEKCHi 406pI/IBa? Tx XapaKTepuCTUKa i
0CcODAMBOCTI 3aCTOCYBaHH:.

6. SIki BAaCTMBOCTI MaIOTh CKAaAHO3MillaHi A00puUBa.

7. o Take cycrieHzOBaHi KOoMILAeKcHi 400pusa? OcobanBocTi
1X BUTOTOBAEHHS 1 3aCTOCYBaHH:I.

3.7. MIKPOEAEMEHTHU I MIKPOAOBPUBA

3.7.1. 3Ha4eHHsI MiKpOeAeMeHTiB AaAsI XXUBAE€HHS POCAVH

Aas BUPOILIYBaHHS BUCOKMX 1 CTaAMX YpoO>KaiB CiAbChKO-
TOCIIOAAPCBKUX KyAbTyp mop:s 3 makpoeaementamu (N, P, K, Ca,
Mg, S) BakauMBMMHM y >KMBAEHHI pocAuMH € 1e 14 eaeMeHTis.
Haii6iapiie sHayeHHs1 MaroOTh IIicTh eaeMeHnTis — B, Mn, Cu, Zn, Co,
Mo. V 383Ky 3 TuM, IJO IX BMIiCT y pOocAMHax i I'PyHTax AOCUTb
maamii  (0,01-0,001 % Ha cyxy pedyoBMHY), iX Ha3uBalOTb
Mikpoeremenmamu, a A00puBa, SAKi IX MICTSITh, — MikpodoOpusamu.
bizpmiicts MikpoeaeMeHTiB TOTPiOHI 4458 HOpPMaabHOIO POCTY i
PO3BUTKY POCAMH, OCKiABKV BOHU BUKOHYIOTh Ba>kKAMBi ¢izioaoriuni
¢ynkmii. Tak, MikpoeseMeHTH BXOAATL 4O CKAady (PepMeHTis,
BiTaMiHiB, TOpPMOHiB, iHIIMX Oi0OAOTIYHO aKTUBHUX pPEYOBUH i
BiAirpalOTh Ba’KAMBY pOAb y IpoIiecax CUHTe3y 0iAKiB, ByraeBo4is,
KUPpiB, BiTaMiHIiB. 3a ONTMMAaABHOTO 3a0e3IeYeHHsI pOCANH MiKpo-
eseMeTaMyl IPUIIBUAIIYETLCA IX PO3BUTOK 1 AOCTUIaHHS HaCiHHS,
MiABUIIYETLCA CTIVIKICTh MPOTU XBOPOO i MKiAHMKIB, 0CA1a0AIOETHCS

156



Al 3OBHIIIHIX HeCIpUATAMBUX (PaAKTOPiB — IIOCYXM, HUBBKMX i
BICOKIX TeMIlepaTyp HOBIiTps Ta IPYHTY.

Kpim TOro, BOHM 3axMIIalOTh POCAMHU Bia OakTepiaabHMX i
rpuOHIX XBOPOO (DakTepio3y AbOHY, IPOOKOBOI ILASIMICTOCTi A0AYK,
rHuAl cepaedyka OypsKy, Cipoi IAAMMCTOCTI i ITyCTO3€pHMCTOCTI
371aKiB, pO3ETKOBOI XBOPOOU IIA10AOBMX, PI3HUX XAOPO3HMX 3aXBO-
pIOBaHb), ale Ha BiAMiHy Bij IecTUIuAiB 1e BigOyBae€ThCs BHACAIAOK
MiABUIIIEHHs iMYHITeTy pocAMH. YTPOAOBXK YChOTO BereTallilfHOTO
repiosy pOCAMHM BiAdyBalOThb IOTpeOy B OCHOBHMX MiKpoealeMeH-
tax. Jesxi MikpoedeMeHTH He pPeyTUAI3yIOTbCs, TOOTO He
IepPeMilyIOThCs 31 CTapilliX OpTaHiB Y MOAOAILII.

MikpoeaeMeHT! He MOKHa 3aMiHUTM Ha iHIII pedoBMHH, a iX
HecTaya OOOB’sI3KOBO Ma€ OyTu KOMIIeHCOBaHa. /luiile ToAi MOXKHa
OTpUMAaTH SKiCHy HpPOAYKIiIO, sKa BiAIIOBiga€ OITUMaAbHOMY
BMICTy A/ IIEBHOTO COPTY LIyKPiB, aMiHOKMCAOT, BiTaMiHiB.

PocamHn MOXXyTh BUKOPUCTOBYBaTH MiKpoeAeMeHTU AUIIIe y
BOJOpO3UNMHHIN (popMi (pyxomi popmMu MikpoesemeHTa), HEpyXOMi
ix ¢opMm CTalOTh NOpUAATHUMU IIicas Ilepediry CKAagHMUX
OioxiMiyHMX IIpoIleciB 3a yJacTIO TyMiHOBUX KMCAOT IPyHTy. VY
GiapmocTi BUITagKiB I mponecu BigOyBalOTLCA Ay>Ke IIOBiABHO, B
YMOBax 3pOIIIeHHs 3HauyHa YacTMHa PyxoMux GpopM MiKpoeleMeHTiB
MOXe BuUMMBatuciA. Bci MikpoeaemeHntn, KpiMm OOpy, BXOAATH A0
CKAagy Tux 4mu iHmmx ¢epmeHTis. bop He BXOAUTH A0 CKaAagy
(depmenTiB, a 4A0KaaizyeTbcs B cyOcTparti 11 Oepe ydacTh y mHepe-
MillleHHi IyKpiB Kpish MeMOpaHu, 3aBASKM YTBOPEHHIO BYT1€BOAHO-
HopaTHOTO KOMILAEKCY.

Hecraua MikpoeaeMeHTiB y I'PYHTi He IPU3BOAUTD A0 3armoeai
pocAUH, ale CHOPUYMHIOE MOPYILIeHHS OOMiHy pPedoBMH, 3aXBOPIO-
BaHHs pocauH i TBapuH. OCHOBM 3aCTOCYBaHHA MIKpOEAEMEeHTIB y
CiAbCPKOMY TOCIIOAApPCTBi MalOTh IPYHTYBaTMCA He AUIIe Ha
norpebax y HUX Ti€l UM iHIIOI KYABTYpH, a ¥ 0iABIIOI0 MipoIO Ha ix
BMICTi y I'pyHTi. BcraHoBaeHo, 1m0 BMicT MiKpoeAeMeHTiB y I'PYHTI
BI3HAYAE 1X BMICT y pOCAMHAX, BIIAMBAE Ha IIPOAYKTUBHICTD i SKiCTh
ypoxaio. ToMy 0cHOBOIO po3poOKI 3aX04iB 3 BUPOOHMIITBA i 3acTO-
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cyBaHH: A00pMB Ma€ OyTu BMicT pyxoMux pOpM MiKpOeAeMeHTIB y
IpyHTax, X reorpacl)qua HOIIMPEHICTh i pO3II0Aia IO I'PYHTOBOMY
npodiso. BogHowac MikpoesleMeHTM K BaXKKi MeTaAu |y
KOHIIeHTpalIisIX, 1110 IIepeBUIIyIOTh IT0TpeOn y HUMX POCAMH, MOXKYThb
CHPUYMHUTY TIOPYIIeHHs Oi0AOTiYHMX ITMKAIB, 3yMOBUTHU IIPUIHi-
9JeHHs1, a iHOAl 11 3arnbeap pocanH. OcoOAMBO TOKCUUHI A4 KMBUX
OpTaHi3MiB BMCOKi KOHIeHTparii Takux eaemenrTis, Ak Pb, Cd, Co,
Cu, Zn, Ni.

HariBnpasHina o3Haka HecTadi MiKpoeAeMeHTIB y POCAMHAaX —
MIOPYILIeHHS HOpMaAbHOTO pocty. Hacammepeg e crocyertscs B, Mn,
Zn, Mo, Cu Torro.

OCHOBHIM /3 KepeA0oM MiKpOeAeMeHTIB 445 POCAUH € I'PYHT.
IX AoCTymHICTD BM3HAYAIOTH 33 HASBHICTIO pyxomux GopwM, fKi Aas
Migi, OMHKY, M0AibaeHy i k0baabTy cranOBAATH 10-15 % BaaoBOTO
BMICTy, 4451 60opy — 2—4 %.

IlopiBHAHO 3 MaKpoedeMeHTaMM BMICT MiKpOeAeMeHTIB Yy
I'pyHTax HeBMcOKMii. Tak, cepeaHiil BMicT pyxoMoro 00py B I'pyHTax
Ykpainn koausaetscsa B Mexxax 0,1-2,0 mr/kr, moaibaeny — 0,03-0,60,
umHKy — 0,2-2,0, mapraniio — 25-190 mr/kr. Tomy He Bci IpyHTH
MOXXYTb IIOBHICTIO 3aJ0BOABHUTH IIOTpeOM PpOCAMH Yy MiKpO-
eaemeHnTax. OCHOBHOIO NpUYMHOIO JAepilUTy MiKpOeAeMeHTiB €
HacaMIlepe/ ix caabKa AOCTYIHICTb AAs1 pocAuH. biabimiicTs rpyHTiB
IMoaicca aoOpe 3abesmedeni mapraHileM i 3a40BiABHO Migglo, aae
BOHM MaA0 MicrsTh 0Oopy, MoaibaeHy, tmeky. Ipynrn Aicocremy
Oarati Ha MapraHenb, AOCTaTHBbO 3abesIledeHi MiAal0, 3a40BiABHO
Mo4ibaeHOM, c1ab00 GOPOM i IMHKOM. Y IPYHTaX 3 BUCOKMM BMiCTOM
TyMycy i BaXXKMM TIpaHyAOMETPUYHUM CKAaJOM BMICT MiKpo-
€4eMEHTIiB 4OCUTb BUCOKUIA. Ae i TyT CIIOCTepira€Thcs iX HecTaya B
AOCTYIIHIN A5 POCAUH POPMI.

Y 3p’a3ky 3 iHTeHcu@ikami€o semaepoOcTsa IOTpeba y
3acTocyBaHHI MiKpoaoOpuB HaOyBae€ Bce OiABIIIOrO 3HaueHH:, IO
II0B’13aHO 3 Pi3HMMI IIpUIMHAMIMA:

1) BHACAi40K BUAYYEHH: 3 I10As 3HAYHOI KiAbKOCTI IPOAYKIIii
I'PYHT IIOCTYTIOBO 30i4HIOETHCSI HA MiKpOeAeMeHTH;

158



2) MiABUIIEHH: BPOXKAMTHOCTI CLAbCBKOTOCIOAAPCHKIX Ky ABTYD
Ta MOAINIIEHHS SKOCTi MPOAYKIII CYyIIPOBOAXKYETLCS 30iABIIEHHAM
norped pocauH y MiKpoeaeMeHTaX; KpPiM TOTO, BHECEHHs BUCOKMUX
HOPM MaKpOAOOpUB 4acTo 3Millfy€ piBHOBary I'PyHTOBOIO PO3UMHY,
3HIDKYE 3aCBOIOBaHiCTh MiKPO€/AE€MEeHTIB;

3) 30iAbIIeHHsT BUKOPMCTAHHS BUCOKOKOHIIEHTPOBaHMX A00-
pUB, IO Mali>ke He MiCTATh MiKpOeAeMeHTIB.

fpyHT IIOIIOBHIOETLCs MiKpOe1eMeHTaMI B pe3yAbTaTi BHeceH-
HA OpraHiYHMX JOOPUB ANIlle YacTKOBO, Hamllpmkaas, 1T cyxoi
PeYOBMHM ITiACTMAKOBOIO HAIIiBIIEPEIIPiA0TO THOIO MICTUTh, T:
Mapranmio — 201, migi — 16, 6opy - 20, kobaasry — 1, nuHKY — 96,
Moaibaeny — 2. MikpogoOpus norpebye OiABIICTh OPHUX 3eMeab.
BueceHHs1 MiKpoag0OpUB y HeOOXigHMX KiABKOCTSIX € AOAQTKOBUM
pe3epBoM AAs IIiABUINEHHS BPOXKalHOCTI Ta IMOAIIIIeHHS SKOCTi
CiABbCHKOTOCIIOAAPCHKOL MPOAYKITl.

MikpoeaeMeHT! y BUTAAAI HEOPraHIYHUX COAeM BUABAAIOTH
eexTUBHICTb AmMIlle Ha KUCAMUX IPyHTaX. Y IPYHTaX 3 peaklii€lo
6AM3BKOIO A0 HENTPaAbHOI IX e(PeKTUBHICTh 3HIKYEThCA B AECATKU
pasis. Y HeilTpaapHNUX i c1a00AY>KHMX I'PyHTaX HeOpraHiuHi coai He
MOXXYTb VTPUMYBaT! MiKpoedeMeHT! y BOAOPO3UMHHIN, TOOTO
AOCTYITHIN 444 pocauH gopwmi, i ix eQeKTUBHICTS HAOAMIKAETHCS 40
Hyasa. lle mos’s3aHO 3 Ilepexo4oM iX y BaXKKOPO3UMHHI popmu
(rigpookcnay, KapboHaty) i pisKMM 3HVMOKEHHSAM AOCTYITHOCTI A4S
3aCBOEHHS POCAVHAMM.

AAs PoCAMH 3aCTOCYBaHHs MiKpoeJeMeHTIs eeKTHUBHiIIe y
¢opmi KoMIaeKkcoHaTiB (XeaaTiB) MeTaiB, fAKi MalOTh HU3KY
nepesar. Tak, xeaaTy CTiJiKi Ha BCiX THIIaX I'PYHTiB He3aA€>KHO Bij IX
KM CAOTHOCTI.

B Vkpaimi mepmii gocaigXeHHS IJOAO  3aCTOCYBaHH:A
KOMILI€KCOHATiB MeTaAaiB, 5K MikpogoOpus, Oyam IpoBedeHi B
mectugecatnx poxax XXcr. Bxke Toai akagemik II. A.Baaciok
BUpa3UB AYMKY MpPO AOIIABHICTb BUPOOHUIITBA KOMIIAEKCOHATiB
MeTaaiB, sKi AalOThb AOCUTL MillHi, ade PO3YMHHI y BOAL CIIOAYKU
MiKpoeJeMeHTiB. YdeHMII mepeabadaB, IO 3acTOCYBaHHSI ITUX
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PeYOBUH Aa€ 3MOTY IIIABUIINUTY TaKOXK PYXOMICTh MiKPOeAEMEeHTIB i
CaMOro IPyHTy. 3a JOrO BMpa3oM: KOMILAeKCOHaTu — Iie 400puBa
MaribyrHporo. Havicydachimi po3pobxu — e moaiMepHi XxaaatHi
KOMIIAEKCH Ta CIIOAYKM Ha OCHOBI amiHokmcaor. Jo ix ckaaay
BXOASATh AHTUBUIIAPOBYBaui (3aXMINAIOTh MIipKOKpalAUHM  Big
BUIIAPOBYBaHHs 40 MOMEHTY IIPOHUKHEHHS iX y AMCTOK, IO CIIPUSE
IIBIAKOMY IIOTAMHAHHIO 1 IigBMITIEHHIO eQeKTMBHOCTI 3acToCy-
BaHHA), Ipuaunadi (ag’ToBaHTM — 3aXMIAIOTh IOKMUBHI peYOBUHU
Bi/ 3MMBaHH OIlajaMy aboO ITOBePXHEBUM 3POIIEeHHIM), IOBePXHEBO
aKTUBHI peYyoBUHM (CHPUSIOTL PiBHOMIpHOMY  PpO3HOAiA€HHIO
poOOYOTO pO3UMHY IIO0 ANMCTKOBiMI IIOBEPXHi), 3BOAOXYBadi 3
epexToM peakTmBalii (HaBiTh ITicASl BUCYIIyBaHHA BigHOCHA
BOAOTiCTh IOBITPsI 3a0e3Iedye pe aKTUBAIlil0 ITOKMBHIX PEUYOBMH Ha
IOBEpXHI pOCAMH, IIO CHPUAE HPOAOBXKEHHIO Ilepiody IX
norannanss). i cmoayku IpakTMYHO He BTPadaroTh epeKTUBHOCTI
IIPU 3aCTOCYBaHHI 3a Ay>Ke HU3bKMX 1 BMCOKUX TeMIlepaTyp, Kpim
TOTO, BMCOKMUII CTYIIiHb YMCTOTU CIOAYK 3aOesmeuye ix Oiapmry
eeKTUBHICTS.

3.7.2. Bop

Is rpyHTOBOTO pO3UNMHY POCAMHM IIOIAMHAIOTh OOp AMIle y
¢opmi ioniB BOs*. JdocratHa 3abesmneueHicts pocamH Gopom
MiABUIIY€E iHTEHCUBHICTH (POTOCHMHTE3Y, IOAIIIIY€E BYIA€BOAHMI i
6iaxoBuit OOMiHM, aKTUBYE AisABHICTH (pepPMEHTIB, IO3UTUBHO BILAN-
Ba€ Ha IIporiecu oiay xkaitus. I1ia smansom 60py moAiNIIyIOThCs
CHUHTE3 1 IepeMillleHHs ByT4eBOAiB, 30KpeMa IyKpiB, i3 AMCTKiB 40
OpTaHiB I10AOHOIIEHHs i KopeHiB. Haribiapiie 60py MicTuThcsa B
KamycTi i mmmuHarti, a y GpyKToBuUX — ¥ A0AyKax i muTpycoBux. Bin
Ma€ BaXXAUBY POAb Yy IIpollecax 3alldigHeHHs. Y pasi BUKAIOUEHH:
Oopy 3 MOXMBHOIO CepejoBMIlla MIAOK POCAUH IIPOPOCTAE IIOTAaHO
abo He IIPOPOCTAE 30BCIM.

CiapcpKorocnogapchbki KyAbTYypM 3acBOIOIOTh OOp Y 3HAYHMX
Kizapkoctsax — Big 30 4o 300 r/ra. ¥ pocannax 6op 3i crapux oprasis y
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M0404i He IepeMilly€eTbCsA, TOMy O3HaKyM OOpPHOTO TOA0AyBaHHSA Y
HIX HacaMIlepe/, BUSIBASIOTBCS Y TIOCBITAIHHI AMCTKIB 0iAs1 Yeperkis,
3aKpy4yBaHHI BEpXHIX MOAOAUX AVCTKiB, BiAMMpaHHI TOYOK pOCTY,
IaroHis i xopeHis, depopmariii it obraganni kBitok. Crapi Ancrku
rpy0imaiors i TBepgimaioTs. 3a Hectaui OOpy B IIOXXMBHOMY
CepeJOBUII CIIOCTEPirae€ThCs IIOPYIIEHHs aHaTOMiuHOi OyAoBu
pOCAMH, HaIpuKAad, CAaOKuil PO3BUTOK KCUAEMU, PO34pO0AeHiCcTh
¢aoemn, ocnosHOI mapenximm i gerenmepanii kamGito. Kopenesa
CrICTeMa PO3BUBAETHC caabo. bop moTpibHMIT pocanHaMm yIIpoAOBXK
yciel sererarii. ¥ pisHux KyAbTyp OOpHe roA0AyBaHHS BUSIBASETHC
HEOJHAKOBO, aJe MOXKHA HaBeCTM HU3KY 3aradbHMX O3HAK, SKi
XapakTepHi aas Oiabpinocri pocayH. CrioyaTtky HDpUIMHAIOTBCA picT
KOpeHs i crebaAa, MOTIM BUABASETLCS XAOPO3 BEPXiBKOBOI TOUKU
pocTy, misHiIlle 3a c1ABHOTO OOPHOTIO r0A0AYyBaHHsA HacTa€ IIOBHe il
BigMupanns1. I3 masyx AucTkis po3BuBaOThCs OiUHI MaroHu, pocAnHU
IIOCKAEHO KYIAThCs, OJHAK HOBi MarOHM TaKOX IIBUAKO
HNPUIIMHAIOTH PiCT i 3HOBY IIOBTOPIOIOTHCS BCi O3HAKM 3aXBOPIOBAaHHS
ro40BHOTO cTre04a. OcobAMBO CMABHO MOTEPIIAIOTH Bij HecTadi Oopy
penpoayKTuBHi opranu pocau. IIpu oMy XBOpa pocanHa MOXe
30BCIM He yTBOPIOBaTH KBITOK, abO iX YTBOPIOETHCI AyXKe Maao,
Hararo mycronsirty, 3as’s13b oOnagae. Hanpukaag, y OypsAxky mMoaoai
AUCTKM OypilOTh, TOUKM POCTY BigMMPalOTh i 3arHmupaioTh. Llio
XBOpOOy HAa3MBaIOTh THUAB cepaedka. Y KapTOILAi BepXiBKu crebea
BigMMpaioTs abo 3aKpydyIOThCsA, TOMY II KyIli 34ai0ThCA IyCTUMU,
Oyapbu PopMyIoThCs APIOHMMM, MaIOTh IIOTPiCKaHy ITOBEPXHIO i
bypysari B cepeauni. Hecraua Gopy B AbOHY IIOCMAIOE PO3BUTOK
DaxTepiosy. /li01jepHa, KOHIOIIMHA, OBOYEBi KyAbTypM Ta KOPMOBI
KOPEHeIL10AM Pi3KO 3HIKYIOTh HaCiHHY MPOAYKTUBHiCTb. Oco0A1MBO
gyTAUBiI 40 Hecraui Oopy pocamnm pogunu KamycrsHmnx, AnoH,
6yp511<, KoHommMHa. Tak, y KXamycrum IBITHOI CIIOCTepira€Thcs
OOy piHH:A T0A0BOK abO BOHM 30BCiM He pO3BUBAIOTLCA, CTEDAO CTaE
MOPOXKHUCTUM, y CcepeAMHi KopeHemnais Oypie€ i BTpaua€ cMakosi
SIKOCTI.
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Orpyenns 60poM pOCAUH BUSABASETHCSA B OPOH3OBIHHI AMCT-
KiB, 4acTO AMIIle KpaiB AMCTKOBOI IAaCTMHKMU. Y BUIIAAKy OiAbIIOL
KOHIeHTpalil Oopy pocamHa Bcuxae. IlIxiaamsuit snams Oopy
MO>KHa 3MEHIIIUTH ITPOBEeAEHHAM BallHyBaHH:I.

Baaosuit BmicT 60py B IpyHTi KoAMBa€ThCS Big 2 A0 200 Mr/Kr,
3 SIKMX MEHIII SIK 5 % € AOCTYIIHUM AAs POCAMH.

Ocobauso pearyioth Ha OOpHiI JoOpuBsa OypsK, AIOIepHa,
KOHIOIINHA (HaciHHi ITOCiBM), OBOYEeBi KyAbTYpPU, AbOH, COHSIIHMUK,
KOHOI11i, epipooailiHi Ta 3epHOBi KyABTypH.

Sk OopHi g00pyBa MOXHA BUKOPUCTOBYBATU XiMI4HO 9mCTi
cnoayku (Oopuy xmucaory HsBOs i 6ypy Na:B«O7-10H20), cupi
H6oparosi pyam (Oopaumtu i rigpodopanuTti), Bigxoau XiMiqHOI
MPOMICAOBOCTI, @ TaKOXX OOPOBMIiCHI OAHOCTOPOHHI Ta KOMIIAEKCHi
aoopmsa. KpiMm Toro, Gop MicTuThcs y MiclieBux JoOpuBax,
Hanpukaad, B 1kr gepesnoro moreay — 200-700 mr, B 1 xr cyxoi
pedoBuHM THOIO i TOpPy — O0amsbko 40 mr. Heseanka kiapkicts 60py
(4-8 Mr/Kr) MiCTUTBCA B CUPUX KaAIFHUX COASX.

bop pekomeHnAyIOTh BHOCMTHM B I'PYHT IIig Pi3Hi KyAbTypU y
TaKIX HOpMaXx, Kr/ra: apoH — 0,5; maogosriani kyastypu — 0,75; mia
HaciHHMKY OaraTOpiuHMX TpaB, KOPEHeIl104¥, OBOYeBi KyABTYpHU —
1,0-1,5.

3.7.3. Mapranenp

Maprasens y pocamHax II€peBa>kHO aKTMBY€ AIl0 PisHUX
¢epmenTis (abo BXOAUTH A0 IX CKAaAy), IO MaIOTh BeAVKe 3Ha4eHH:
B OKIMCHO-BiAHOBHMX IIporiecax, (poTocuHTesi, guxanHi Tomo. [Topsa
i3 KaabifieM BiH 3abesneuye BHUOiIpKOBe 3acBO€HHS iOHIB 3
HaBKOAMIITHBOIO CEpeJOBMINA, 3HVDKYE TpaHCIipalilo, HiABUINYE
3/aTHICTb POCAMHHMX TKaHMH yTPUMYyBaTU BOAY, HPUIIBUAIIYE
3araAbHUI PO3BUTOK POCAUH, MO3UTUBHO BIIAMBA€E Ha iX IIA0A0HO-
meHHsA. Ilig Ai€ro MaprasIfio HocuMAIO€TbcA cuHTe3 BiTaMiHy C,
KapOTUHY, IAI0TaMiHy, MigBUIIYETLCA BMICT I[yKPY B KOpeHeIl104ax
OypsIKy IIyKpOBOIO i B IIOMiAOpi, a TaKOK BMicCT KpoxMaaio B Oyapbax
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KapTorai Tomo. Mapraneus Oepe ydacThb B OKMCHEHHi amiaky,
BiAgHOBAeHHi HiTpaTis. OTXXe, 1110 BUIIINIT PiBeHb a30THOTO >KMBAEHHs,
TO Ba>KAMBillla pOoAb MapTaHIlIO 4451 PO3BUTKY POCAMH.

PisHi ciabCbKOToCHogapchKi KyAbTypHU 3 YPOXXKa€M BUHOCATD
Big 100 (sraminb) 40 600 r/ra (Oypsk LyKposuit) Maprasio. OcHOBHa
JIOTO KiABKiCTh A0KaAi3yE€ThCS B AMCTKAX, 30KpeMa y XAOpoILiacTax.
VY pocamnax MapraHellb, SK i 3a4i30, MaAOpPyXOMMIi, TOMy O3HaKU
JIOTO HecTadi HacamIiepes BUABASIOTbCA Ha MOAOAMX AUCTKaxX i
MoaibHi A0 XA0pO3y — AMCTKM BKPUBAIOTBCS >KOBTO-3€A€HUMU
naaMamu 3 Oypumu i 6iauMu AiasHKaMIM, TaAbMY€EThCS ix picT. Ha
BiAMIiHYy BiJ 3a4i3HOTO XAOpPO3y, B OAHOAOABHUX Yy HVDKHIN 4acTyHi
IAaCTVHKY AVCTKIiB 3'SIBASIOTBCS Cipo-3edeHi abo Oypi masmm, ski
JacTo MalOTh TeMHe oOpamaeHH:A. O3HaKM MapraHIieBOTO IOAOAY-
BaHH] Yy ABOAOABHMX TakKi cami, K i 3a HecTaui 3asi3a, AUIlIe 3eA€Hi
KUAKM, 3a3BUyali, He TaK pi3KO BUAIAAIOTbCA Ha ITOXKOBKAMX
TKaHMHax. Kpim Toro, Ay>xe mBMAKO 3'sBASIIOThCA Oypi HEKpOTHYHI
nasMu. /lMcTkm BigMMpaloTh HaBiTh IIBMALIIE, HIXK 3a HecTadi 3aaisa.
Y TKaHMHaX PpOCAMH IIpU LbOMY MHiABUIIYETHCS KOHLIEHTpaLIis
OCHOBHUMX €/A€MEHTiB, IIOPYIIYy€ThC ONTMMAaAbHE CIIiBBiAHOIIEHHS
MixX HuMmu. Hecrauy wmapranmio B IPyHTI 0coOAMBO TOCTPO
Big4yBalOTh 3€PHOBI KOAOCOBI, 30KpeMa OBeC, a TaKOX KYKypyA43a,
3epHOO000BI, OypsIK, KapTOILAs, A0AYHs, YepellHs, MaAVHa.

Y 1Ia040BUX KyALTYp IIOP:sAJ 3 XAOPO3HMM 3aXBOPIOBAHHSM
ANCTKIB BigMiua€Thcs caabka OOAMCTSHICTD JepeB, paHille, HixX
3BMYAiHO OOIlajaHHA AMCTKIB, a 3a CUABHOIO MapraHIIeBOTO
roA04yBaHH: — 3aCUXaHH:I 1 BiAMIUpaHH: BepXiBOK Iiaok. BogHouac 3a
HaJMipHOTO MapraHIeBOrO >KMBAEHHS MOAOAI AMCTKM HaOyBalOTh
SKOBTO-0i40TO 3a0apBAeHH:I, cTapi — CTAalOTh MASIMUCTUMU 1 IIBUAKO
Biamupalote. Kopenesa cmcrema pocAuMH pPO3BUBAETHCS IIOTaHO
BHACAigOK TraZbMyBaHHs pocTy KaiTmH. Kpim TOro, MapraHiieBa
HeJOCTaTHICTb 3aTOCTPIOETHCS 3a HM3BKOI TeMIlepaTypy Ta BUCOKOIL
BOAOTOCTi, TOMYy O3MMi 3€pHOBI Hal4yTAMBIIl 4O JOro Hecradi
HaIlpOBeCHI.
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Hespaskaroun Ha 3HAYHMI BMiCT MapraHifio B IpyHTax (ig 100
20 4000 mr/kr), OiapIma JIOrO0 YacTMHA 3HaXOAMTBCSI Y BUTASLAL
Ba>KKOPO3UMHHMX CIOAYK. PocamHM 3acBOIOIOTL 3 IPYHTY AMIIIe
ABOBaJeHTHMII MapraHens. Tomy cTymiHb 3a0e3IeueHOCTi Ta piBeHb
3aCBOEHHSI MapraHLI0 pPOCAMHaMM TiCHO IIOB's3aHi 3 peakLi€o
I'PYHTOBOIO PO34mMHY. Y HEWNTpaAbHUX i CAa00AY>XXHUX I'PYHTaX BiH
3HaXOAUTHCSI Y MaAOAOCTYIIHUX AAsl POCAUH TpHU- i 4YOTUpU-
BaJeHTHUX croayKaX. OsHaku JedinuTy MapraHiio B POCANH
CIIOCTepiraloThCsl HacaMIlepe Ha KapOOHATHMX, CM/AbLHOBAITHOBAHMX,
Ha AgesaKux Top’ssHMUX Ta iHmmx rpynrax iz pH > 6,5.

Kucai rpynrn OaraTii Ha BMicCT PYXOMOIO ABOBaJA€HTHOIO
MapraHIliO, Ha CMABHOKUCAMX — MOXKAMBA HaBiTh JIOTO TOKCMYHA Aifl.
Tak, y sa0ayHi Ije MOXe BMABAATUCA Yy BUTASAAL HEKPO3y KOPU, B
KapToIi — y KpUXKOCTi cTebe.

Maprannesi aoOpmsa HaitepeKTUBHIIII Ha YOPHO3EMax
3BMYAlHIX, KapOOHATHUX i BUAY>KEHMX Ta COAOHIIIOBATUX i KaIllTa-
HOBMX I'PYHTaX, Ha KMCAMX I'PYHTaX IIicAs BaIlHyBaHHS 3a BUKOpPUC-
TaHHS iX IiJ OBec, MIIeHMINIO, KYKypyA3y, COHSIIHUK, KapTOILAIO,
KOPeHeIL104M, AIOLepHy, I11040:ATiAHi Ta oBoueBi KyabTypu. Ocob-
AnBO e(eKTUBHe 3aCTOCyBaHHsI MapTaHIEBMX AOOPWB TOAI, KOAM
BMICT PyXOMUX CIIOAYK MapraHIIo B IpyHTi MeHImii 3a 10-20 mr/kr.

JIx  MapraHmesi 400puBa BMKOPMUCTOBYIOTH IlepeBaskHO
BigXxo4u HpOMMCAOBOCTI, CyabdaT MapraHIIO Ta MapraHi3oBaHi
MiHepaapHi 400puBa. 3HauHa JACTMHA MapraHIIO IIOBEPTAEThCS Y
IPyHT 3 Opra"ivHMMm JoOpusamu. Brparum wmapranmio uacro
MOB's13aHi 3 omajamm, sKi JOrO0 BMMMBAIOTh TOAOBHMM YMHOM 3
KICAUX IPYHTIB, A€ BiH 3HaxXxOAUTbCA B PO3UYMHHIN ABOBaAEHTHIN
¢opmi. Y nomipsist 3oHi aTtMocdepHi otagu BUMUBAIOTH YIIPOAOBXK
poxky 250 r/ra Maprasio.

Mapranenb A0CUTb IHTEHCHUBHO IIOTAMHAETBCA KOAOIAaMU
I'PYHTy, TOMY HOpMa JIOTO BHECEHH:I He Ma€ IepeBuIIyBaTu 2,5 Kr/ra.
Jobpi pesyabraTm gae oOpoOJeHH:s HacCiHHSA OypsKy, KYKypyasu,
IMIIeHUIT pO3YMHOM CyabdaTy Maprasiiio. 3a gepilnTy MapraHIio
Halle(PeKTHUBHIIlle ~ OPOBOAMTM  Oararopasose  OOIPUCKYBaHHS
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110ap0BUX KyabTyp 0,05-0,10 %-M posunmnom MnSOs i3 pospaxyHKy
300-500 a/ra.

3.7.4. Migp

Miap pazoM i3 MapraHiieM BXOAUTD A0 CKAasy (pepMeHTiB, sIKi
BiAirpalOTh BaKAMBY pOAb B OKMCHO-BiAHOBHUX IIpollecaX. Bonu
MOAINIIYIOTh iHTEHCUBHICTH (OTOCHMHTE3y, CIPUAIOTH yTBOPEHHIO
xa0podiay, MO3UTUBHO BIAMBAIOTh Ha BYIA€BOAHMII Ta a3OTHUIA
OoOMiHM, MiABMIIYIOTH CTiMKiCTh POCAMH IIpOTM TIpMOHUX i
OaxTepiaabHIX 3aXBOpIOBaHb. I1ia BriAMBOM Miai 36iapIIy€THCS BMiCT
6iaka B 3epHi, IIlyKpy — B KOpeHeIl104ax, XUPY — B 3epHi OAilfHMX
KyABTYyp, KpOXMaaio — B Oyap0ax KapToIlai, yKpy Ta ackOpOiHOBOI
KICAOTH B I1104aX i ATOAAX.

ITorpeba pocaun y Migi Hepeamka. 3 ypo>Kae€M CiAbCHKO-
rOCIIOAapPChKUX KyAbTYp 1i BuHOCUTHCA Big 10 20 300 r/ra. Harixapax-
TepHillle HecTaya MiAl BUSBASETLCA B 3€pHOBMX KyabTyp. Tak,
YHacAidOK pPO3KAaAaHHsA XA0podidy KiHUMKM MOJAOAMX ANCTKIB
014i10Th i 3aKpy4YyIOTbCs, Kpal IX CTalOTh SKOBTUMM. Y pasi 3Ha4HOI
HecTadi Migi pOCAMHM ITOYMHAIOTL Ay>Ke KYLIUTICS, ade IPOAYKTUB-
Hux crebea He yTBOPIOIOTH. 110 xBOpOOy iHOAI HaszmMBaiOTH “6iao0r0
gyMoI0” 34aKiB. XapaKTepHNUM 3a MigHOTO TOA0AYyBaHH:A € B'sTHEHH:I
pOCANH, raabMyBaHH: IX POCTY, 3MEHIIeHH: KiAbKOCTi TeHepaTUBHIX
opraHiB (BOAOTi, KOAOCKiB, 'OA0BOK TOIIIO), MOXKe CIOCTepiraTmcs
BUAATaHHA. JBOCIM SIA0ABHI POCAMHM BTPA4alOTh AVCTKY Ha BepXiB-
kax credea. ITaoaosi KyAbTYPM 3a HeCTadi MiAl XBOpPIIOTb Ha TakK
3BaHy CyXOBepXicTh, abO eK3aHTeMy, CIIOCTepPira€ThCsl ITOHMKHEHHS
riaok i xponu. Ilpu IpOoMy Ha AMCTKOBMX IIAaCTMHKaX CAMBM i
abpmKocy MiX >KMAKAMM YiTKO BUABASIOTHCSA O3HAKM XA0PO3y. ¥
LNUTPYCOBMX CIIOCTEPIira€Thcsl XBopobOa AUCTKIB, 30YAHMKOM SIKOI
MIOMIMAKOBO BBa)kKaAmu TIilatoreHHi rpmbm. OOpoOka AMCTKiB
MigpBMicHUMM QyHIiIIMAaMM psATyBajda AepeBa, OCKIABKU uepe3
AVICTKM Miab IIPOHMKAAa B POCAVHM.
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Y momigopa 3a HecTayi MiAi 3aTpMMYETbCA PiCT IIaroHiB,
€1a0bKO pO3BUBAETHC KOPEHeBa CIICTeMa, BUABASETLCS TEMHO-CUHBO-
3eleHe 3abapBAeHHS AUCTKIB 1 iX 3aKpydyBaHH:A, KBiTKM He
YTBOPIOIOTBCS.

Hecraua Mmigi wacro 30ira€Tbcsa 3 HecTayelo IIMHKY, a Ha
MIIIaHNX I'PYHTaX — TaKOX i3 HecTayero MarHio. BrecenH:s Brcoxux
HOPM a30THUX 400pUB IOCUAIOE NTOTpedy POCAMH y Mii Ta cripuse
3arOCTPeHHIO O3HaK II Hecraui. HaruyTamsimi 40 Hecraui Migi oBec,
SYMiHb, MIIEeHUIS, puc, AO0AYHs, Ipylla Ta LUTPYCOBi; AOCUTH
9yTAUBI — IIPOCO, COHSIIHUK, TOpOX, OypsK, KapTOIAs, OBOJEeBi
KyABTYpHU, AbOH, Ay4Hi, 600OBi Ta 31aKOBi TpaBM; MeHII YyTAUBi —
>KUTO, KYKypPyA3a, Tpeuka, KalycTa. 3a BigCyTHOCTI Bi3yaAbHUX O3HAK
AedpinuTy MiIKpOeJAeMeHTY CIIOCTEpPIira€Thcsl iCTOTHE 3HMIKEHHS
BPO>Kal0 KyAbTyp. 3aCTOCyBaHHs MigHUX AOOpUB Ha IpyHTaX, OigHMX
Ha MiAb, 4a€ 3MOTY IIiABUILYBaTU BPOKalIHICTh 36pHOBMX KyABTYpP Ha
2-31/ra. XapakTepHOIO oOcoOAmMBicTIO 4ii Miali € migBMIIeHHA
CTIMIKOCTI pocAMH mporu rpubHMX i OakrepiasbHux xsBopob. Miap
BHIMDKYE 3aXBOPIOBAHICTh 3€PHOBMX KyAbTYP Pi3HMMM BHUAaMU
Ca’KKH, IiABUIIYE CTIJIKICTh POCAMH IIPOTHU OYypOi MAAMUCTOCTI i T. 4.
Haiibiapma norpeba pocamsn y Mmigi Bigmidaerocsa y panHi ¢asu
pOCTy, a 40 NOYaTKy LBITIHHS 11 3aCBOEHHS Mali>Ke 3aBepIIyEThCS.
Miap MOXe HagXOAUTU AO POCAVH He AuIIe 4yepe3 KOPiHH:A, ase i
yepe3 AMCTKYM, TOMY IIpM HecTadi IJbOTO MiKpOeAeMEeHTy B IPYHTI
IIPOBOASATH IIO3aKOPEHeBi IiAXKMBAEHHs pO3YMHaMM 1i coaeir. Miap
He MiAA5Ta€ MPOoLecy peyTuAi3arii.

Big Hagaumky Migi AmMcTKM MK >Kmnakamu HaOyBalOTh
SKOBTOTO KOAbOPY, HOTiM OypiloTh i BiaMupaiors. Kopenesa cucreMa
PO3BUBAETLC 3 YTBOPEHHSAM BEeAMKOI KiAbKOCTI OiYHMX KOpIHIIIB
KOPMYHEBOTO KOAbOPY, BHACAigOK YOIO raAbMY€ThCs PICT pOCAMH.
IMTocnaroe migHe roaogyBaHHs >Kapka noroga. Hagaumok migi B
I'PYHTI 3yMOBAIOE€ HEAOCTaTHE JKMBAEHH: POCAMH 3a4i30M.

Bazosuii BmicT Migi B IpyHTax KoAmMBa€Thcsa Big 1,5 a0
100 mr/kr i Giapmre. KiapkicTh pyxoMoi MiAl TaKoXX 3HaXOAATHCS B
AOCUTB IIMPOKUX MeKax — Big 0,05 20 10 Mr/Kr rpyHTY.
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Pocaumnn BiguyBaloTh HecTady Migi, KOAM BMICT ii pyxXoMmx
dopm y xmcamx rpynrax Mmenmwmii 3a 0,2, a B HeMTpaAbHMX — 3a
0,3 mr/kr. Tak K i IMHK, Migb OiABII pyXAMBa 3a HU3HKOIO 3HAUEHH:
pH rpynrosoro posunny, aae npu pH 5,5 Bunagae B ocag y BUTAsAL
riapookcuay. BarHyBaHH: I'pYHTY i BucOKMi1 piBeHb BMicTy ¢ocdaTis
BHIDKY€ PYXOMICThb Mial B 3B'S3Ky 3 IIOTQHOIO PO3YMHHICTIO
KapOoHnaris i ¢ocdaris Migi. Ha gocrymuicts Miai cripusaramso
BILAMBAIOTh KaAailiHi AoOpuBa. IlepemxkoakaliOTh 3acBOEHHIO Midi
BIUCOKMII BMicT y IpyHTi ioHiB-aHTaronictis: N, P, Ca, Mo, Zn.
I maBmaxy, cOpusA€ HasSBHICTD PyXOMMX CHOAYK CipKM. 3aCBOEHHS
Midi pocaMHaMM 3HAYHO IIOB's3aHe 3 BOAOTiCTIO I'pyHTy. O3Haku
HecTadi Mial HacamIiepe BUSABASIIOTBCA Ha CyXMX IPYHTaXx.

JIx MigHi AoOpmBa BUKOPMUCTOBYIOTh IIIPUTHI HeAOrapkiu,
MiAHII KYIOPOC, iHOA] II1aK! 3 HU3BKUM BMICTOM Midi.

Migni 400puBa 4if0Th yrpoaosxK 4-5 pokis, ase Ha OCyILIEHMX
Topd’sIHMKax iX AOLIABHO BHOCHMTH INOpoKy. llpm 3acrocysanHi
MigHux A06puB norpibHo Oyt 0Oepe’XHMM y 3B'SI3KYy 3 BUCOKOIO
TOKCMYHICTIO Migi. Ha rpyHTax 3 BMCOKMM BMIiCTOM OpTaHiYHMX
PEYOBMH HOPMH MiAl He MaiOTh IlepeBuinyBatu 2-3 Kr/ra, a Ha
6igaMx mimaHux IpyHrax — 1,5 kr/ra. IlipuTHi Hejgorapkyu BHOCITB
i Jac 35101eBoro oOpoOIiTKy I'PYHTY, a MiAHMII KyIIOpPOC — TaKOX
HaBecHi Mg yac KyabTusanii. Ha 0iaHmx Ha pyxomy Migb IpyHTax
BHECEHHs BUMCOKMX HOPM J0OpMB, 30KpeMa a30THMX, 3HIDKYE
MNPOAYKTUBHICTD CiAbCBKOTOCIIOAAPCHKUX KYABTYP, HOCUAIOE CXUAD-
HICTh 3€pHOBUX KyABTYp A0 BuasranHsa. Migni gobpusa OaxkaHO
BHOCUTM TaKOX Ha AyKax i macoBuIiax.

3.7.5. Hunk

InHK y pocamHax aKTUBY€ Aif0 (pepMeHTiB, BXOAUTD 40 CKAaAy
depMeHTaTUBHMX CHCTeM, IO OepyTh ydacTb Yy AMXaHHI, CUHTe3i
0iAKiB Ta ayKCHHiB, MiABUIIy€ TeIA0-, TTOCYyXO- i XOAOAOCTIVKiCTh
pOCAMH, Bigirpa€ BaXXAUBY POAb Yy PeryAloBaHHi IIpOLIECiB pOCTy.
Bunoc nMHKY 3 yposka€M II0AbOBUX KyABTYP KOAMBAETHCS Big 50 T 40
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2 kr/ra. 3Ha4Hy JOTO KiABKiCTh MiCTUTh YaCHUK, IIUOYAsl, AUCTS Maab-
BI1, 3aTe HaA3BM4allHO MaJo JI0ro y ppyKTaX, MOPKBI i KaIIycTi.

HartuyTausinn A0 HecTadi IIMHKY IIA0AOBI 7 IIATPYCOBI
KyABTYpHU, BUHOTPaJ, KYKypyA3a, XMiab, cosl, AbOH, IIOMiZ0Op, COpro,
©000Bi; MeHIN YyTAMBi — OYypsK, COHAIIHMK, KOHIONIMHA, ITMOyAs,
KapToIlAsl, KaIlyCcTa, OTipoK, ATiIAHMKM; Mali>ke HedyTAUBi — oOBec,
SKUTO, MIIEHUI, AIMiHb, MOpKBa. Oco0AMBO BeAVKe 3HaAUEeHHS Ma€
IMHK A4Sl PO3BUTKY puUCY, INO IOB'sA3aHO 3i crerudikoio
BUPOLIYBaHH LIi€1 KyAbTYpPU.

3a Hecraui IMHKY B IPyHTI cOpMOBaHi AUCTKM POCAMH
HaOyBalOTb >KOBTO-3€1€HOTO 3a0apBAEeHH:A, BKPUBAIOThCS I1ASIMaMI i
BiAMMpaIOTh; MOAOAI AMUCTKU ApiOHI, 3 XBUAACTUMMU KpasMl,
acUMeTpUYHi; Ha JepeBax, 30KpeMa Ha s0AyHi, TpyIli, TOpixoBi,
IIOTaHO 3aKAaJaloThbCsl I1A040Bi OpPYHBKM, Ha BepXiBKax TidoK
YTBOPIOIOTBCSL MArOHM 3 YKOPOYEHMMM MIXBY3AsSIMU Ta ApPiOHMMI
AUCTKAMM — TaK 3BaHa pPo3eTKoBicTh. IIpoTe Hecraua HUHKY
CHADBHiIIle BIIAMBA€ Ha PO3BATOK HaCiHHJA, HIXX Ha PO3BUTOK
BereTaTUMBHMX OpraHis. O3HaKM ITMHKOBOIO T0J0AYBaHH: IIMPOKO
BUABASIOTLCA Y PI3HUX IIA0JOBMX (0AyHs, yepelllHs, aiiBa, IOpix,
IekaH, a0OpMKOC, aBOKalO, AVMOH, BHUHOIpPaJ), OCODAMBO, Y
uuTpycoBux KyaAbTyp. Ilaoaum craiote ApiOHMMM, CIIOTBOpeHMMY,
BHVDKY€TLCS — BpOXKaliHiCTh, cik  HaOyBa€  BOASHUCTOIO  Ta
“aepes’ssHMCTOTO” cMaKy. Bucoxi HopMmu ¢ocdopHMX i a3oTHMX
AOOpUB IIOCHAIOIOTh O3HAKM HeCTadi HMHKY B pocamH. Ocobamso
LIMHKOBI 400puBa MOTPiOHI y pasi BHECEHH: BUCOKUX HOPM Pochopy
i BamHa, 3a HU3BKOI TemiepaTypu IPyHTy. CIpHUAIOTH 3aCBOEHHIO
UMHKY KUCAOTHICTh I'pyHTY Ha piBHi pH 5,0 — 6,5 Ta onTuMaabHMII
BMICT iOHiB-CMHepTicTiB — Kaailo i Moaibaeny. Caig Takox BpaxysaTu,
IO IMHK MaliKe He IMiA4a€ThCs IIPOLecy peyTuAi3arii.

Haaaumok IUHKY B >KMBAEHHI pOCAMH TPanAsi€TbCsl AOCUTD
piako. PicT pocauH npu oMy 0cAabAIOETHCS, MOAOAL ITarOHM Big-
MMPaIOTh, AMCTKM BKPMBAIOThCs ip>KaBo-Oypumu nasmamu. Buco-
KNI BMICT LIMHKY B IPYHTI 3HMJKY€ 3aCBOIOBaHICTh Midi pOCAMHaMIU.
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PyxomicTb IIMHKY Ta J10TO Ha4XO/KEeHHS B POCAUHMI 3aA€KUTh
BiJ KMCAOTHOCTI IPYHTY, BMICTy i PyXOMOCTi CIIOAYK iHIIIMX eAeMeH-
TiB, iHTEeHCMBHOCTI MikpoOioaoriunmx mpoilecis. Tak, pyxomicTs
CHOAYK IIMHKY B IPYHTi HiABMIIYETbCS 31 30iABIIIEHHSAM BMICTY
TyMyCy i KMCAOTHOCTI, a B3HMXKYETbCA — 3@ HasBHOCTI B IPYHTI
posunuHNX (Qocdaris, KapOOHATIB KaAbLiI0 1 AyXXHOI peakuii
cepegosuma. Marxe 60 % OpHUX I'PYHTIB YKpaiHM MalOTh HU3BKUI
J10TO BMICT — B cepesHbOMY 2 MI/KT I'PYHTY, a IIbOTO HeAOCTaTHBO AAs
dopMyBaHHA BUCOKUX ypoXKaiB ©OaraTboX CiAbChKOIOCIIOAAPCHKIX
KyapTyp. Llunkosi agoOpmBa eekTusHi Ha IpPyHTax i3 BMiCTOM
PYXOMHX CIIOAYK IIMHKY MEHIII SIK 3 MI/KT.

Kucai aepHOBO-11i430AMCTi I'PYHTU XapaKTepU3YIOThCS AOCUTD
BUICOKMM BMIiCTOM LMHKY i Majke He IOTpeOyIOThb 3acTOCYBaHHI
IMHKOBUX A00pus. Haituacrime HecTaya IMHKY A4 POCAUH BUSABAS-
€ThCSl Ha IMIM[aHUX CAa00Ay>XXHUX ab0 0AM3BKUX A0 HEMTPaAbHUX i
KapOOHATHUX I'PYHTaX, 4€ BMiCT pyxoMux (popM IIbOro el1eMeHTa Y
3B'3Ky 3 OCas>KeHHAM IIOro y BuUrasai KapOoHaTiB JOCKUTb
He3HaYHUIL.

3 M0ABOBUX KyABTYp HecTaya LMHKY HalfyacTillle BUABASETHCA
Ha KyKypy43i y BUrasai yrsopenss 6iaoro mpopocrtka abo 1ooiaiHHs
BepxiBKM. llOKa3HMKOM IMHKOBOIO TI0J04yBaHHA y ©6000BuUX
(kBacoas, cosl) € HasBHICTh XAOpPO3y Ha AMCTKaX, iHOAL acMMeTpud-
HUI PO3BUTOK AMCTKOBOI I11aCTIHKI.

JIK DuHKOBI A00pmMBa BUKOPUCTOBYIOTH CyAb(paT IIMHKY,
LIMHKOBMICHI BiAX0AM MiAHOIIAaBUMABHUX 3aBOAIB.

Slxmo B IpyHTI MicTuThCA 4-5 MI/KI LIMHKY, PEKOMEHAYIOTbH
IIPOBOAUTH AMIIIe TIepeAIIociBHe 0OpOOAeHHs HacCiHHsA Ta II03aKope-
HeBe IIiAKUBAeHHs. EQeKTUBHICTh IIMHKOBUX AOOPUB 3aA€KUTh
TaKOX Bi4 4YepryBaHH: KyAbTyp Yy ciBosmini. Tak, KyKypyasa,
IIOITepeAHNKOM SIKOI OyB OypsIK LyKpOBMII, OCOOAMBO UyTAMBa AO
BHECEeHH: IMHKOBUX A00pmB. Aisf IMHKY AOCKHTL edeKTHBHa IIpu
BHeceHHi 11010 Ha (poHi pochopHux 200puB.

BpaxoByioun MO>XKAMBICTh HAKOIIMYEHHs LIMHKY B IPYHTI, Caig,
Oyt obepexxHMM i 3AilICHIOBATM CyBOPMII KOHTPOAb 3a BUKOPIC-
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TaHHSIM IIMHKOBUX A00pMB, 0O 3amoOirTy JOro TOKCHYHIN Ail Ta
HeraTMBHIM B3a€MOAIl 3 iHIIMMMU eaeMeHTaMM >KMBAeHH:A. Hopma
BHECEHHsI LIMHKY He Mag€ IlepeBuIyBaTu 3-5 Kr/ra.

3.7.6. Moaibaen

MoaaibgeH € He3aMiHHUM MeTaJAO0KOMIIOHEHTOM ©OaraTbox
¢epmenris. Bin Gepe ydacTs y ByraeBoAHOMY, a30THOMY i ¢pocdop-
HOMyY OOMiHaX, CiHTe3i BiTamiHiB i xa0podiaty, miaBuIy€e iHTEHCUB-
HiCTh POTOCHHTE3Y, BXOAUTH 40 CKAaay $epMeHTy HiTpaTpeayKTasu,
3a y4yacTIO 5IKOTO B pOCAMHAX BiAOYBa€ThCs BigHOBAEHHS HIiTpaTiB 40
aMiaky.

BaxkamBa poap HaaeXurtb MoAiOAeHy B Iporecax ikcarii
asoty 3 arMocdepu 6y 1bO0UYKOBUMI 1 BiABHOICHYIOUMMY OaKTEPisIMIL.

IloTpeba pocamH y Mo0aiOAeHi 3Ha4HO MeHINa, HiX y Oopi,
UMHKY, Midi, MapraHii. 3 cepeaHiM ypO>Ka€M 3€pHOBi KyALTypHU
BIHOCSATD 40 6 T/Ta M0AibAeHy, 60008Bi — 40 10 r/ra. Hataytansimi 40
HecTadi ITbOTO eaeMeHTa OOOOBi KyAbTypH, AesKi pOCAMHM pOAMHU
Kanycrsanux (kamycra 11BiTHa i 0i40r040Ba, caaart, IIINIMHAT, peACKa,
ripunipt), nuTpycosi Ta Oypsk. Ilo3uTnBHO pearyioTh Ha HasIBHICTDb
M04i0aeHy MIIeHUIs, 0BeC, KYKypyA3a, AbOH, IIOMiAOp, KapTomas,
rpeuxa. Ilig j10oro BI1AMBOM 3HAYHO MiABUIIYETHCS SIKiCTh IIPOAYKIHI,
30iapmIyeThes BMicT Oiaka B 3epHi Ta cini 6000BMX TpaB, BiTaMiHiB i
LIyKpiB B OBOYaX TOLIO.

3oBHIIIHI O3HAaKM MHOMIpHOI HecTradi MOAiOJeHy B POCAMHAX
IMOAiOHI A0 O3HaK a30THOTO T0A0AYBaHH:A. 3a 3HAYHOTO AePinuTy
MOAiOAeHy BUSABASIOTBCS ACKPaBO-KOBTO-3eleHi abo 04igo-opan-
KeB1 IAAMM MiX XIAKaMI CTapuX AMICTKIB, IIepeBa’kHO 3 BEPXHbOIO
Ooky. Ilpm 1IbOMYy MOAOAI AMCTKM CKPY4yIOTBCA B CepeAMHYy y
BUTASIAL AOXKEYOK, TOYKM POCTY BiAMHUpPaiOTh, a >KMUAKU AUCTKIB
3aAMIIAIOTBCS  CBiTA0-3eaeHMMMU. OcaabAIOETBCA  PICT  POCAMH,
3aTpuMyeTbca  1BiTiHHA. Tak, y pocamH TIOMigopa  KBiTKU
BUSABASAIOTLCA MaliKe CUASIMMM Ha cTeOai 11 mepeguacHO oOmaga-
IOTb, y KaIlyCTH LBiTHOI CyLBiTTSI PO34iAsS€ThCs Ha HEOAHAKOBI TPy

170



MIPUKBITKiB, y TOPOXy Ha KOPEH:IX He yTBOPIOIOTHCS OyabOOuKM, a
6aKTepi'1' He34aTHI CI)iKCy'BaTI/I azor. Y 0Oaratrnox pOCAMH O3HaKM
HecTauyi MOAibAeHy CIOoCTepiraloThCsl 3HaUHO paHillle, HAaIIpUKAad Y
KaIyCcTH, pejucKy, Tipuuil, rmomigopa, OypsKy Ta iHIINX KyABTYp
HecTaya MOAi0JeHy BUABAAETHC BXKe Ha CiM s4045X, a yepe3 Kiabka
4i6 abo TYDKHIB i Ha iHIINMX OpraHax.

MoaibaeHoBi 400pMBa HacaMIlepes MOTPiOHO 3acTOCOBYBaTH
Ha AepHOBO-MiA30AMCTMX 1 AiCOBUX IPyHTax, YOpHO3eMaX BUAYKe-
HIIX Ta omigzoaeHux. Hecraua MmoaibaeHy, 3a3Biuaii, BUSABASIETHCS Ha
KHCAMX IPYHTax, sAKi MaroTh nokasHuk pH <5,2. BamnysaHHsA 1mX
IPYHTIB IiABMIIYE PyXOMICTh MOAiOA€HY i AOCTYIIHICTB JIOTO AAs
pocanH, 3HIDKyE abo IIOBHICTIO ycyBa€ HoTpeOy B 3acTOCyBaHHI
MoaibaeHoBuX A00puB. Moaibaenosi aob6pusBa morpibHO BHOCUTHI
AWIlle Ha IPyHTaXx, JAe BMicT pyxommx ¢opMm MoaibJeHy He
nepesuiye 0,2 Mr/kr. Sk MoaibaeHOBi A400puBa BUKOPMCTOBYIOTH
JIOTO €Ol Ta pi3Hi BiAXOAU IIPOMMCAOBOCTI.

MoaibaaT aMOHIIO BUKOPUCTOBYIOTh AAs II€peAIlOCiBHOTO
00po0aeHHsT HaciHHS OOHpUCKyBaHHAM poszumHoM (50-75T1 M0ai0-
AeHy 2451 00po0.eHHsA HOpMH HaciHH: Ha 1 ra). /45 1mosakopeHeBoro
nigxusaeHHs sutpadaiots 100-300 r/ra Mmoaibaary amoHio, posun-
HeHoro B 200-400 2 Bogu. MoaiOAeHOBI 400puBa TaKOX AOLIABHO
BHOCUTH I1iJ 4ac IepeArIociBHOro o6pobiTKy IPyHTY, B PsIAKU I1ig 9ac
ciBOM, a TaKOXX ITOBEPXHEBO Ha IociBax OaraTopidHNx O0OOBUX Tpas,
aykax i macosummax. Hopma woaibgenosux a00pus He Mae
nepesuitysaTu 1 kr/ra Moaibaeny.

3.7.7. 3aai3o

3aAi30 — MIKpOeJaeMeHT, KUl 3aCBOIOETbCA POCAMHAMU Y
HaVOIABIIN  KiABKOCTI, TOMy JOro iHO4i  BIAHOCATB 40
MakpoeaemeHntis. Ilpore 3a isiosoriunnmu ¢PyHKUiAMU Lie
TUIIOBUI MiKpoeleMeHT. 3ali30 Ma€ IIPOBIJHY pOAb cepes YcCix
MeTaJiB, 110 € B pocauHax. lle A0BOAUTH, IIJO BOHO MICTUTLCSA B
TKaHMHAX POCAMH y OiApIIMX KiABKOCTAX, HDK iHmn Mertaam. He
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MigJa€ThCsl IIpoOIecy peyTuaizanii, ToMy eQeKTUBHUM € AUCTKOBE
BHECeHH: 3a4i3a.

3aai30 € PyHKI[IOHAABHOIO CKAaJ0BOIO YacTUHOIO ¢epMeHTa-
TUBHUX cucTteM pocanH. OcobAMBO BaXkKAmMBa JIOIO pOAb B OKMCHOMY
i1 eHepreTMYHOMY OOMiHaX, B yTBOpeHHi Xxa0podiay.

3 ypoxxaeM KyabTyp BuHOCHUTBCA Big 0,6 40 9 Kkr/ra mporo
eseMeHTa. Haaanmmmox sasiza 3yMOBAIO€ BiAMUpaHH:A AUCTKiB Oe3
3MiHI IX TeMHO-3eAeHOro 3abapBaeHHs. KpiMm Toro, mpurHiuyeTnces
piCT pOCAMH, BOHM YTBOPIOIOTb MaaAO KBiTOK, B'SHYTb, BePXiBKU
ITaroHiB BiAMMUPAIOTh.

OcobamBo uyTamsi 40 Hecraui 3asiza Kykypyasa, ©00OBi,
KapToIlAsl, KaIlycTa, IIOMiJOp, BMHOIpad, TAOAOBi, IIUTPYCOBi Ta
AeKOpaTMBHI KyAbTYpU. 3a TOCTPOI HecTadi 3aliza HeMUHyJe HacTa€
3arnbeap pocaAmuH. Y Jepes i KylIliB 3e/1eHe 3a0apBAeHHs BepXiBKOBUX
AVCTKIB 3HUKAE IIOBHICTIO, BOHN CTAIOTh Maliike OiAMMM i ITOCTYIIOBO
BCUXAIOTh.

XapakTepHOIO O3HAKOIO HecTadi 3adi3a y >KMBAEHHI pOCAUH €
3aXBOPIOBaHHA MOAOAMX AMCTKiB Ha XA0po3. Boum HabysaioTsb
>KOBTO-0i40T0 3a0apBAeHHsI, CTapi AMCTKU CTAIOTh CBiTA0-3€1€HUMI.
Pocaunm BigcTaroTs y pocTi, KBiTKu OPMYIOThCA A4piOHi, B OKpeMmx
BUITaJKax MOAOAl ITaroHM BigMuparoTs. Haitdacrime dedinut 3aaiza
BUSBASETBCA Y KYKYPyA43H, copro, 6060BMX, I1A1040BUX Ta OBOYEBIX
KyAbTyp. Y 34aKOBUX KyABTYp XAOPO3 HpPOSBASETBCA Yy BUTAAAL
YepryBaHHs )KOBTHUX i 3€1€HMX CMYT y340B3K AVCTKIB.

Baaosuit Bmicr 3asiza (Fe20s) y rpynTax koamnBaeThes Big 1 40
11 %. Baxkki 3a rpaHyAOMeTpMYHUM CKAaAOM I'PYHTU MICTSTh JIOTO
Oiasmre. Hartuacrimie HecTaua 3asisa 4454 pOCAMH CIIOCTEPira€ThCs Ha
KapOOHaTHIUX a0o IlepeBallHOBAHMX IpyHTax. IlepeInkossKaroTh
3aCBOCHHIO 3ai3a BUCOKMII BMICT y IPYHTi iOHiB-aHTarOHiCTiB:
(])occl)opy, KaAblito, Migi, iuHKy. CIpUAIOTh — KMCAOTHICTD IPYHTY
Ha piBHi pH Menm Hix 5,5 Ta onTuMMaAbHe CIiBBiAHOIIIEHH:A iOHiB-
CUHEePTICTiB — Ka4ilo i MoaibaeHy.

Sk saaizHi 200pmBa BUKOPHMCTOBYIOTH 3aAi3HUIT KyIOpoOC i
XeaaTu 3asisa.
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Xeramu 3aAi3a — CIIOAYKM OPTaHIYHMX PEYOBMH i3 3a4i30M,
IO He IIOTAMHAIOTLCS TPYHTOM i A€TrKO 3aCBOIOIOThCA pOCAMHAMMU. Y
CiALCBKOMY TIOCIIOAAQpPCTBi  3aCTOCOBYIOThL KOMILAeKC 3adiza 3
Aietnaentpuaminnenraorrosoo (Fe-ATIIO) i moaietnaennoaiamin-
noaionrrosoio (Fe-ITITTO) kucaoramm.

AHa/0riuHi KOMIIA€KCOHAT IMHKY, MiZi, MapraHIliO, a TaKOX
Kabllil0 i MarHiio Ta iHIIMX €4E€MEHTIB TaKOXX BUKOPUCTOBYIOTH SIK
Ao0pmpa. irangamMmm B HUX IlepeBakHO € TeTpaolTOBa, eTUA-
eHaiamingu (O-rigpokcudeHonTosa), rigpokcuieHAiaMiH TeTpaoll-
TOBa i IIEHTAOLITOBA KMCAOTH, COAl TAFOKOHOBOI 1 I1I0KOKEIITOHOBOI
K1caoT. JodpuBa y BUTASIAl XeAaTiB BHOCATDL y I'PYHT Ta BUKOPUCTO-
BYIOTb AAs I103aKOPEHeBOIo IMiA’KMBAEHH: i BMPOIIyBaHHs OBOYIB
TiApPONIOHHUM cItocoOoM. BoHM posumHHI y BOAi, IO IOAeTIIye ix
3aCTOCYBaHH:I, He PYMHYIOTbCS MiKPOOPIaHi3MU I'PYHTY i TOMY 4OBIO
30epiraloTbcst B IPyHTOBOMY posumsi. Kpim TOro, BBegenHws
KOMILI€KCOHATIiB y IPYHT Ja€ 3MOry MoOiAi3yBaTu MiKpoeaeMeHTH,
ITJO0 3HAXOAATHCS B HOMY B HEAOCTYITHMX 4451 pOCAMH popMax.

Huni naiGiapImoro mommpeHHs y BUPOOHMIITBI i 3acTocy-
BaHHI HaOyAM crleliaapHi KOMIO3HUUIiI 3 IIOBHMM HabopoMm
MiKpOeAeMeHTiB 445 OOpOO/AeHHs HaciHHS 1 I103aKOPEHEeBOTO
MiAXKUBAEHHS POCAMH, a TaKOX AAd TeIAMYHUX TOCIOAapCTB,
HacamIlepe AAs TiApOIIOHHMX TeIAMUIIb, Ae Oe3 IMX KOMITO3MIIii
BUPOIITYBaHHsI POCAMH IIPOCTO HEMOKAMBE.

3aai3Hi 400pMBa BUKOPUCTOBYIOTh II€PEBa’KHO A5 II03aKope-
HEeBOTO ITiAXXMBAEHHsI, OCKIABKM B IPYHTI MiHepaabHi ¢opMmu 3asiza
IIBUAKO 3B'sA3yIOThCA y MaAOAOCTYIIHI AAsl pocauH crioayku. Ha
AY>KHUX I'PyHTaX XeAaTy 3adi3a YTBOPIOIOTD CTiliKi, ade pO3YMHHI Ta
3aCBOIOBaHi pocAMHaMM CIIOAYKM, ale IIMPOKe BHECeHHs XeAaTiB y
I'PYHT OOMEXYEThCsl BMCOKOIO ix BapricTio. Tomy 3aaisHi g00pusa
3aCTOCOBYIOTh AAsl II03aKopeHeBoro miAxxusaeHHsA — 0,5-1 %-it
posunH 3aaisHOro Kymopocy ado 0,15-0,5 %-71 posumH 3a4i3HOTO
KOMILAeKCy. PO3unHN BUTOTOBAAIOTH Y 3a4i3HNX, I1AaCTMacOBUX abo
CKASHUX pesepByapax. IIpy 11boMy BOHM He IOBMHHI KOHTaKTyBaTH 3
MIiJHUMM, IUHKOBUMM 4YM AaTyHHMMH JeTaasamu. Ilosaxopenese
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MiAKMBAEHHsI POCAMH 3 O3HaKaMIU XAOPO3y HPOBOAATH 2-3 pasu B
paHKoBi abo BedipHi roAVHM.

3.7.8. OcobamBocTi 3acTOCYBaHHS MiKpOa0OOpUB

3acTocyBaHHs MIKpO4OOpUB € HEBig'€MHOIO0 CKAaA0BOIO
1104AaABIIOTO IiABUIIEHHA MPOAYKTUMBHOCTI CiABCbKOTOCIIOAAPChKUX
KyAbTyp. EpexTrBHICTh MiKpOe1eMeHTiB IIOMITHO 3pOCTa€ 3a AOCTaT-
HBOTO 3abe3IleyeHHs] POCAMH MaKpoeJeMeHTaMM, 3 IiABUIIEeHHSIM
piBHsA 3acTocyBaHHA MakpoaoOpus. Tak, Hpu BHeCeHHI BUCOKUX
HOPM a30Ty 30i4bIyeThCA IOoTpeda pocANH y M0AibAeHi, Miai, 6opi,
k006aapTi. EQpexrusHicTs PpocopHux 400pMB 3pocTa€ mpM BHECEHHI
IMHKY, M04iOaeHy, mapranijio. Ilicas BanmHyBaHHS KUCAMX I'PYHTiB
3MEHIIYEThCsI AOCTYIIHICTh 4451 pocAMH Oopy, Midi, Maprasino,
LIMHKY, KOOAAbTY, ale MigBUIIYEThCA PYXOMICTh MOAiOAeHy.

3 miABMIIEHHSM HOPM MAaKpOAOOPUB 3POCTa€ PYyXOMiCTh
MiKpOeAeMeHTiB y IPyHTax, IO IIPU3BOANUTL A0 BMMUBaHH:A IX i3
IIapy I'PyHTY, 4e posMillleHi kopeHi. Tomy MikpoaoOpuBa oTpiOHO
3aCTOCOBYBaT! Ha I'PyHTax He AuIIe 3 AOCTaTHIM, a J 3 IIOMipHUM
BMIiCTOM MiKpOeAeMeHTiB.

Hartyacrinre Ha mpakTuIli BU3Ha4alOTh BMICT PyXOMHUX CIIOAYK
MiKpoeJeMeHTiB y IPyHTax y BMTSKKaX aMoOHiltHoro Oydgepnoro
posunny 3 pH 4,8 (mapraners, IIUHK, MiAb, KODaAbT), OKCaAaTHO-
Bydpepnoro posunny 3 pH 3,3 (M04ibaen), kum’su00 Bo4010 (OOP).
ITpu 1ypoMy 3a BUMOTraMm A0 HUX BUALASIOTH TP IPymu pocauH. Jo
1-0i rpynu BigHOCATH KyABTYpPH HEBUCOKOTO BUHOCY MiKpOeAeMeHTiB
i HOpiBHAHO BMCOKOI 3acCBOIOBAALHOI 34aTHOCTI (3epHOBi XAi0a,
KyKypyA43a, 3epHO0000BI, KapTorias). Jo 2-0i rpynu — KyAbTypH Mig-
BUILIEHOTO BMHOCY MiKpO€AeMEeHTIiB, 3 BUCOKOIO i cepeAHbOI0 3aCBOIO-
Ba/bHOIO 3JaTHICTIO: KOpeHeIA04u, oBodi, TpaBu (600OBi, 31aKoBi,
pisHOTpaB’s1), COHAIIHMK, caAM i BMHOrpaguHuku. Jo 3-oi rpynm —
KyAbTYpM BUCOKOIO BMHOCY MiKpOeAeMeHTiB — BCi IlepepaxoBaHi
BUIIe KyABTYPU 3a iHTEHCHBHOIO BUPOIIyBaHHs (3POIIIeHHs, BUCOKI
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HOpMI J0OPMB, 3aCTOCYBaHHA BJMCOKOIHTEHCHMBHUX COPTiB, HaadeX-
HOTO AOTAsIAY 3a IPYHTOM i pocanHamu ToIro) (Taba. 3.9).

Tabamnis 3.9

I'pynyBaHH: I'pyHTIB 3a 34aTHICTIO 3a0e31e4dyBaTi
CiabCcbKOrOCHOAapCchKi KyabTypy MiKpoeaeMeHTaMI
(ITamamkos B.A. Ta inu., 1983)

Cryminb BmicT MikpoeaeMeHTy, MI/KT IpPYHTY
3abesriede”octi| Mn I Cu | Zn | Co | Mo | B
1-a zpyna pocaun (Hesucokuti 6UHOC MiKpoeAeMeHmis)
Huspxuin <5 <0,1 <1 <0,07 <0,05 <0,1
Cepeanin 5-10 | 0,1-0,2 1-2 ]0,07-0,15|0,05-0,15| 0,1-0,3
Bucokuit >10 >0,2 >2 >0,15 >0,15 >0,3
2-a zpyna pocaun (nideéuwenuii 6UHOC MikpoeremeHmie)
Hwuspxuit <10 <0,2 <2 <0,15 <0,2 <0,3
Cepeaniit 1020 | 0,2-0,5 2-5 0,15-0,30| 0,2-0,3 | 0,3-0,5
Buicoknit >20 >0,5 >5 >0,30 >0,3 >0,5
3-1 zpyna pocaun (6ucokuti UHOC MiKpoeremeHmie)
Huzpxkuin <20 <0,5 <5 <0,3 <0,3 <0,5
Cepeaniit 20-40 | 0,5-1,0 | 5-10 0,3-0,7 | 0,3-0,5 | 0,5-1,0
Bricoknit >40 >1,0 >10 >0,7 >0,5 >1,0

Hopmu, ciocobu i cTpoku 3acTocyBaHHS MiKpO40oOpuUB 3ale-
XKaTh Biag GaraThox (akTopis: XiMiuHMX i (Pi3MIHUX BAACTUBOCTEN
MiKpOo40OpuB, TUITy I'PYHTIB i 3abe3medeHocTti ix pyxomumu op-
MaMH Makpo- I MiKpoeAeMeHTiB, BUAIB CiBO3MiH, 61010Ti9HNX 0CO0-
AVMBOCTEN KyABTYpP, CyMiCHOCTI MiKpOAOOpHUB 3 iHIMMMM 3aco0aMmu
ximizanii (MakpoAoOpuBaMy, TTeCTULINAAMU, PETYAATOpaMI POCTY),
piBH:A MeXaHi3allil i TeXHOAOrii 3acTOCyBaHHs iHIINX 3aco0iB Xximiza-
uii. Tomy e€amMHOTO CraHgapTy 040 3aCTOCYBaHHSA MiHAOOpPUB Yy
Pi3HUX I'PYHTOBO-KAIMaTUMYHMX YMOBAaX AAs Pi3HUX KyAbTyp OyTu He
MOXe.

Ha mpaktmiii Hecrady MiKpOeAeMeHTIB A44s POCAMH 3a IX
30BHIIITHIMIM O3HaKaMU BUSIBUTU AOCUTH BaskKko. Hartuacriiiie 40BO-
AUTBCSI 3yCTpiYaTUCs 3 HecTayelo TOro abo iHIOro MikpoeseMeHTa
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TOAI, KOAM 3OBHIIIIHI O3HaKM 4YiTKO He BUABASIOTLCSH, ade picT i
PO3BUTOK POCAMH 3aTPUMYETHCS, @ TPOAYKTUBHICTD IX 3HUKYETDLC.
ITorpeOy 3acTocyBaHHA MiKpOAOOPUB y IIEBHUX YMOBaX BCTAHOBAIO-
IOTh 3a pe3yAbTaTaMM IIOABOBUX A0CAigiB. Posmogia MikpoaoOpms
mig Pi3Hi KyABTYpM CiBO3MiHU 34iJICHIOIOTh BUKOPUCTOBYIOUM
arpoximiuHi KaprorpamMmu 3a BMICTOM pyxoMmx (opM MiKpo-
eJeMeHTiB y I'PyHTax Ta po3po0.eHi pekoMeHaarlii (Tada. 3.10).

Tabauiyst 3.10

OnrTuMaabHi NapaMeTpy BMiCTy PyXOMMX CIIOAYK
MikpoeaeMeHTiB y IpyHTi (3a /A.IL I'oaosiHoIO Ta iH.), MI/KT

MikpoeaemeHT
Tpyna kyastyp Mn|Zn|Co|Cr| B

KyAI)TypI/I 3 HEBMICOKIMM BITHOCOM MiKpoe/leMeHTiB

. . . 10211503
(3epHOBi KOA0COBi, KYKYpPyA43a, 3epHOO000BI, KApTOILA)

Kyastypu 3 migBuirieHIM BMHOCOM MiKpOeAeMeHTiB
(xopeHen104M, OBOYEBi, COHSIIHMUK, I11040Bi, 2005(31(14105
OaraTopiuHi TpaBu)

KyapTypu 3 BUCOKMM BUHOCOM MiKpOeAeMeHTiB
(BMCOKOBpO>KaIiHi COPTU BCiX KyABTYP 3 BUCOKUMU 40110157 |1
piBHEeM arpoTexHiKM i HoOpMaMy BHECeHH:1 400p1B)

MikpoeaeMeHT HOTPiOHI A4 POCAMH Y MaAUX KiABKOCTAX,
aze BOHU 3HA4YHO BIIAMBAIOTh HAa IX IPOAYKTMBHICTh. Buaiasiors
Kiabka 0i040riYHMX TIpPyH pOCAMH, IO XapaKTepPU3yIOThCs
MiABUINEHOIO IOTpebo0 B TuX abo iHmmx MikpoeaemeHTax. Tak,
3epHOBI HacaMIlepe/, pearyloTh Ha MapraHelb, 0000Bi — Ha M0Ai0AeH
i K0DaAbT, KyKypy43a — Ha IIMHK, COHAIIHMK — Ha Oop i Migp, pinak —
Ha Oop i mapranens (Tab4. 3.11)
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Tabanirsa 3.11
UyTAMBICTH CiabChbKOTOCIIOAAPChKMUX KyAbTYP A0 HecTadi
mikpoeaemeHTis (B. B. Anxousop, 2008)

MikpoeaeMeHT
Kyabtypa - ' :
6op | Miap | IMHK | Mapragenp |3a4i3o | Mo0aibAeH
3epHOBi + | | o+ i + N
Kykypyasa ++ | | ++ + +
bypsax mykposumit | +++ | + + ++ + -
Kapronas + ++ ++ ++ + i
Pinax +++ |+ + - + -
3epH06000Bi |+ + + + it
/lboH + || + -+ N
I'peuxa ++ + ++ + ++
Max SN [ + + + N

Ipumimxa. CTymiHb 4yTAMBOCTi: + — HM3BKa, ++ — cepeaHs, ++ —
BUCOKa.

Peaxuiist KyabTyp Ha MiKpoA0OpMBa 3a4€KUTh TAKOX Big TUITY
IpyHTY (Tada. 3.12).
Tabaums 3.12

OnTuMaabHMI BMiCT pyXOMMX CIIOAYK MiKpOeaeMeHTiB y
IPYHTi A4s1 OTPUMAHHSI BUCOKMX YPOXaiB 3¢ pPHOBMX KyaAbTYP,
mr/kr (F'opoaniit M.M., 2008)

I'pyHtu
MikpoeaeMeHT | 4epHOBO-IIIA30ANCTi, | YOpHO3eMM (TUIIOBI, OITiA30.4€Hi,
cipi aicoBi BIAY>KeHi, 3BMJaliHi)
B 0,7 0,8
Mo 0,2 0,3
Cu 0,4 0,5
Zn 1,6 5,0
Mn 7,0 21,0
Co 0,2 0,3
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3apuiieHi HOpMM MiKpOAOOPUB IIPU3BOASLTH A0 HETaTUBHIX
HacligkiB, a 3aHIDKeHI He AalOTh OakaHOro edekry. Bukopucro-
BYIOUll MiKpoeAeMeHTU fAK A00puBa, CAid AOTPUMYBATUCS II€BHOTO
CIIiBBiZHOIIEHHS MIX HMMM Ta BpaxoByBaTH, IO BILAMB MiKpo-
€4eMEHTiB Ha POCAVHM BUABASAETLCA AUIIE 3a YMOBM IIOBHOTO
3a0e3MedeHHs pOCAMH MaKpoe1eMeHTaMI.

HartedpektuBHIImMMM 3ac000M BUKOPUCTaHHSI MiKpoeaAeMeHTiB
€ BBeJEHHS IX A0 CKaAady MakpogoOpus. Baxamsoio yMOBOIO
3aCTOCyBaHHs MiKpoAOOpUB, 0COOAMBO TOAi, KOAM IX 3aCTOCOBYIOTb
OKpeMO, € piBHOMIPHICTb pO3MillleHHs1 B IPyHTL. Ilpakrirammit
iHTepec Ma€ 3aCTOCYBaHHs MIKPOEAE€MEHTIB pa3oM 3 AeAKUMU
piaxumMm go0puBamMu Ta iHIIMMM 3acobaMm XiMisartii.

ITopsia 3 OesnocepesHiM BHeCEHHSIM MiKpoAOOpMB y IPYHT
IIMPOKO 3aCTOCOBYIOTH IlepeAIiociBHe OOpOOAeHHs HMMMU HaCiHHS
(Taba. 3.13).

Tabanis 3.13

Hopmu mikpoeaemeHTiB 4451 TepeanociBHOro oopodaeHHs
Haciaas, r/T (Kpamapbos C.M., 2010)

Kyantypu MikpoeaeMeHT
B Cu Mn Zn Mo Co
3epHOBi KOA0COBi 30-40 [170-180| 80-100 |100-150| 50-60 | 40-50
Cos 2040 [120-160|100-120 | 80-100 |150-160| 40-50
Kyxypyasa 2040 [120-140| 50-60 |150-200|140-180] 70-80

Ilen 3axig A4OLIiABHO MOEAHYBATH 3 IPOTPYIOBAHHSAM HaCiHH:I
incexToQyHrinMAaMu, 0co0AMBO IIPY 3aCTOCYBaHHI iHKPyCTaLIii.

OckiabKM MiKpoeAeMeHTV MOXKYThb 3aCBOIOBATUCs POCAVHAMU
yepe3 AUCTKM, AOLIABHO TakKOX ITIPOBOAUTM  IO3aKOpeHeBi
MMiAKMBASHHS. Tx 3AIMCHIOIOTH 2—4 pa3u BIIPOAOBK BereTallil poCcAMH
y KOMOIiHaIlil 3 IHITMMY arpOTeXHIYHNMHU 3aX0AaMI.

ITosakopeHesi miAXWUBAEHHs A00puBaMm, B AKUX MiKpo-
eleMeHTH ITepeOyBalIOTh y XeAaTHill abo opraHo-MiHepaabHil Gpopmi,
€ HaJIIepCIIeKTUBHIINMM CIIOCOOOM AikBiganii aedpinmry Mikpo-
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eaeMeHTiB. BHacaig0K Kpaloro 3acBOGHHS POCAMHAMM, HOPMM IX
BHECEHHsI 3HAYHO MEeHII IOPiBHAHO 3 MiHepaAbHUMM COASIMMI.
KoedinienT BuUKopucraHHs e1eMeHTiB >KMBAEHH: iABUIIYETLCS Ha
90-95 %.

MikpoeaeMeHTH y BUTASAAl HEOPTaHIUHMX COAEN AOCTYIIHI 445
pocann antre Ha Kucaux rpynrax (pH 40 6). ¥ rpynTax, 6Au3pKux 40
HENTpaAbHMX, KapOOHaTHUMX 1 AYXHMX TIpyHTax AOCTYIIHICTb
MiKpoe/JeMeHTiB i3 coaell HaOAMXKaeTbcsl 40 Hyasd. Tomy Mikpo-
e1eMeHTH Kpallle BUKOPUCTOBYBaTI B PyXOMili 6i0A0TiYHO aKTMBHI
dopmi y BurasAi xeaaris.

Orxe, audepeHmiriobaHe 3acTOCyBaHHA MiKpoAoOpuUB Mae€
OyTu HeBiA'€MHOIO CKAaA0BOIO CHCTEMU YAOOPEHH.

Buecenna wmikpogobpmB y IpyHT 3 iHIIMMM CITOCOOaMM
3aCcTOCYyBaHH: MiKpOeJeMeHTIB Aa€ HaliBUIIi IIPMPOCTU BPOXalo, a
TaKOX CTBOPIOE IIEBHUI PiBeHb KOPEHEBOIO >KMBAEHH: POCAUH
MiKpoeJeMeHTaMIl BIIPOAOBX Beretatii. [lepearniociBue 06po6aeHH:
HaciHHA 3a0e3Ileuye pocAMHI MiKpoedeMeHTaMM Ha IIO4aTKy pocTy,
3YMOBAIOIOUNM TIIeBHy IlepeOyAOBy IIpOLeCiB KUTTEAiAABHOCTI
3apogka. IlosakopeHeBi MiAXUBAEHHS AAIOTh 3MOTY ITOAINIIMTHU
SKMBAEHHSI POCAMH MiKpoeleMeHTaMI y BiAOBiAHI mepiogm ix
BereTarlii.

[Tpodisaxktyyni HOpMM 0i0AOTIYHO aKTMBHMX MiKpoeaeMeH-
TiB, sIKi BHOCATH HE3aAeXXHO Big CKAady IPYHTY, He BILAMBAIOTh Ha
3araApHUl BMICT MiKpOEAe€MEeHTIB y IPYyHTi, aJe CIPUATAUBO
BILAMBAIOTh Ha CTaH pocAuH. IIOBHICTIO BUKAIOWAEThCA CTaH
¢isiosoriunoi gempecii pocamH, O IPU3BOAUTH AO IIiABUIIEHHS
CTIMIKOCTi IX IIpOTM 3aXBOPIOBaHb, a B KIHIIEBOMY pe3yabTaTi —
COpusa€ MiABUIIEHHIO BPOXAal KyAbTyp 1 IIOAINIIEHHIO AKOCTi
BUPOIIYBaHOL IMPOAYKIIi.

3 IpaKkTUYHOIO IIOTAsIAY B MeXKaxX OKPeMOIo ToCIiojapcTBa
MOTPiOHO  BM3HAQUUTM BMICT Yy IpPyHTaX pyXOMHX CIIOAYK
MikpoeaemeHTiB. Ile agacTh 3MOry BUABUTU AIAAHKU 3 HeJOCTaTHIM
BMICTOM II€BHMX MiKpOeAeMeHTiB i, 3a4eXHO Bia KyaAbTypy,
3aCTOCOBYBATM KOMITIO3ULIII MiKpoA0OpUB.
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? IIuTanns A CaAMOKOHTPOJIIO

1.fIxe 3HaueHHA MaIOThb MiKpoeAeMeHTU AAS >KUBAEHHs
pocanH?

2. SIxi Ky AbTypu HaIyTAMBIII 40 HecTaui Gopy?

3. HasBiTh BMiCT pyXOMUX CIIOAYK MiKpOeJeMeHTiB B OCHOBHMX
TUIIaX IPYHTIB.

4.Tlia sKi KyABTYpM i B AKMX HOpMax HacamIlepe/, MOTPiOHO
3acTOCOByBaTU MigHi 400pmBa?

5. Ha3piTh yMOBU HaliepeKTUBHIIIIOTO 3aCTOCYBaHHs MOAiOae-
HOBMX A00pPUB.

6. PoskaxxiTh mpo 0coOAMBOCTI 3aCTOCYBaHHs 3aAi3HUX 400-
pus.

7. 5IKi € criocodu i CTPOKM 3aCTOCYBaHHs MiKpog00pus?

8. HaspiTh yMOBM, ITJO CIPUAIOTH €(PEKTUBHOMY 3aCTOCYBaHHIO
MiKpOA0OpUB.

3.8. TEXHOOTISI 3ACTOCYBAHHSI MIHEPA AbHMX
AOBPUB

IInTanHA MiABUINIEHHs OKYIHOCTI MiHepaAbHUX J400puB Oyan
aKTyaAbHMMM 3aBXAM, @ Ha Cy4aCHOMY eTaIli pO3BUTKY CiAbChbKOTO
rOCIIOAApCTBa, 3a Pi3KOTO IiABUINEHHS BapTOCTiI Ta 3MEHIIEHHs IX
3aCTOCyBaHH:I, BOHO IIle aKTyaabHiIlIe.

MinepaapHi 400puBa — 1 IIPOAYKTH Oe3lepepBHOIO BUPOO-
HUIITBA i CE30HHOTO BMKOPMCTaHH:A. Big modaTky BMpoOHMIITBA A0
3aCTOCYyBaHHsA BOHM Jeskuit dac (4o 9 wmic.) 30epiraloTbes y
CKAAACBKMX HpuMilieHHsax. biapmiicts  MiHepaabHUX — 400puUB
pO3UMHIETHCA Y BoAi. ToMy mpu 30epiranHi ix 1ia BiakputumM HeOOM
i3 HUX BMMMBAETHCS 3HaYHA YacTHMHA e€e4eMEHTIiB >KUBJAEHHS,
HOTipIIyIOThCs  (Pi3MUHI BAACTMBOCTI, BTPava€ThCA CUITYJiCTh, IITO
YCKAAAHIOE IX BUKOpUCTaHH:A. [1py 11b0My BTpatu A0OpUB MOXKYTb
csaratu 1015 %.
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Aas 3anobiranHs BTpaTaM IIig 9ac repeBe3eHHs He3aTapeHMX
AOOpUB aBTOMOOIASMM IX Ky30BM IIOBMHHI MaT! MeTaleBy KPUIIKY
abo OpeseHTOBMII TeHT. JarapeHi 4o0pmBa B Mimkax abo KOHTeli-
Hepax MO>KHa IIepeBO3UTM OOPTOBMMM MaIlHaMM. 3aCTOCYyBaHH:
KOHTeliHepiB  (I'YMOKOpAOBMX ©araropasoBoro BMKOPMCTaHH:,
MOAIeTUAEHOBUX Pa30BOIO BUKOPMCTAHHS, CKJAaJaHMX, Ha 3Pa3okK
M11040BUX, 3 ITOAI€TUAEHOBUM BKAagHeM) AA€ 3MOTY Pi3KO 3HUBUTHU
BTpaT  A0OpMB, TIOBHICTIO MeXaHi3yBaTu 3aBaHTa>KyBaAbHO-
posBaHTaxKyBaAbHi podoTn. I1ig gac nepeseseHHst 400puUB i3 cKaaaiB
noTpibHo oTpMMarTu cepTudikar, B AKOMY 3a3HadyeHi Maca 400puBa
Ta BMICT e/eMeHTiB XUBJAeHH:. Biamyckatm goOpmsa 3i cKaady
MOTPiOHO TaKOXK AwuIIe 3a iIX MacolO 3 BiAOBiAHMM OQOpPMAEHHAM
AOKyMeHTallil.

Y wmixcesoHHUIT mepio MiHepaapHi AoOpuBa 30epiraiors y
TUIOBUX CKJAaJaX 3 BOAOHEIIPOHMKHVMM ITOKpiBA€IO i CTiHaMu.
Ckaaacpki nmpuminieHHst 0064a4HYIOTh IPUMYCOBOIO BEHTUASIIEIO
AA5 TiATpUMaHHA BiATIOBiAHOI BOAOTOCTI MOBITpsI. 3a ii BiACyTHOCTI y
TeIlAy i B COHSAYHY CyXy IIOTOAyY BikHa i ABepi BiAKpUBaIOTh, a B CUPY —
3aKpMBAIOTb.

Y 3B'3Ky 3 CE30HHICTIO 3aCTOCYBaHHs J0OOpUB i HepiBHO-
MipHIiCTIO HaAXOAXKEeHH:I BIIPOAOBX POKY BMHMKA€ HEOOXigHICTD y iX
ckaagysanHi. Tunm i posMmipu ckaagis BM3HauaTh 3 ypaxXyBaHHSIM
piuHOi 060pOTHOCTI 400pUB. PO3Mip ckaady rociojapcrsa 3aA€XXUTh
Bij mepcrieKTuBHOI OTpebu B MiHepaAbHIX 400puBax i koedilienTa
ix obepraHH:. BoHM MaroTh BigIlOBiZaTM TakuMM BUMOTaM: ITOBHa
isoasmist 406puB Bia aTMOcepHNX OIajiB, TaAuX i IPYHTOBUX BOJ,
MiATPUMMAaHHS ~ MIKpPOKAiMaTy, sKUII BUKAIOYA€ HaAXOAKEHHS
TIOBiTpsI, MexaHi3allisl HaBaHTaKyBaAbHO-PO3BaHTaKyBaAbHIX POOIT,
HasIBHICTL OeTOHHIX 200 acaabTOBAHUX MilA0T.

CknagyBaHHsi Oo6puB — Ue cKnagaHHa HesaTapeHux
pobpme y ©Oyptu BignosigHOi BucOoTM abo wTabentoBaHHs
3aTapeHux OOOpMB B OKpPEMWX 3acikax, po3gineHux Mix coboro
30ipHO-pO30ipHMMK  MeperopogkaMyM 3 ypaxyBaHHSM NpaBusi
NOXEXHOI 6esneku.
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3aciky IIOBMHHI MaTM TaOAMYKM 3 Ha3BOIO A00puBa, JOTrO
MacolO, BMiCTOM eA€MEeHTiB >KIBAEHHsI, 4aTOI0 HaAXOA KEHHSI.

CxmapHi 40 34eXyBaHH: He3aTapeHi AoOpuBa yKAaAaiOTh
HaBaHTa)KyBadaMI i KOHBe€paMI B Kynu 3aBBMIIKM 1,5-2 M, a 400-
puBa, [AKi He 3A€XYyIOThCsl, YKAa4alOTh y KyIIM 3aBBUIIKA A0 2,5-3 M,
cynepdocdar rpanyaposaHuii — 4o 5m. o6 we gomyckatu
PYVHYBaHHA CKAaAy BHAcAigOK MeXaHIYHOTO TUCKY A0OpUB, BICOTa
1X HaCMILy IIig CTiHOIO He Ma€ Ilepesuiysatu 1,5 M.

3atapeHi 4o0pmBa 40 Micrs 1mTabeAlOBaHHS —IOAAIOTh
CTpiukOBUMM KOHBeepamu. Mimku 3 amiauHOIO ceaiTpolo i xapOa-
MiZOM CKAa4aioTh BPyYHYy Ha JepeB’sHi IUTH XpecT-HaBXpecT 40 15
sipyciB y mrrabeai, a ckaagui Ao06pmsa i cynepdocdat — a0 20 sapycis.
IMomkoaKeHi i1 MAMOKAL MIIIKHM, a TaKOXX A00pMBa 3 MiABUIIIEHOIO
BO/IOTiCTIO 30epiraloTh OKpeMo.

Aas  30epiraHHA pigkux A00puB Ha CKAajgax Ximisarii
BUALASIOTE CIeliaabHi MallgaH4MKM, OTOPOAXKEHI BOTHETPUBKUMMN
MaTtepiaszamu. Ha MaligaHumMkax BCTaHOBAIOIOTH MeTaAiuHi BepTU-
KaapHi aboO TOPU3OHTaAbHI pe3epByapy 3 KOMILAEKTOM YCTaTKy-
BaHH:, 11O 3a0e3neuye ix repMeTmuHicTs. MicTKicTh caig 3aIlOBHIO-
BaT He OiapIe HiXX Ha 95 %, MO0 He gomycKaTy BTpaT A00pUB Bij
HarpisaHH: (IlepeAMBaHHs Yyepe3 Kpail MiCTKOCT).

TexHOAOTiYHiI cXeMM ITiATOTOBKM, TPaHCIIOPTYBaHHS i
BHeCeHHsI MiHepaabHMXx Ao0pwms. Cumydi HeszarapeHi AoOpmusa
3aBaHTaXKyIOTh y PO3Kugadi abo aBTocaMOCKuAM Oe3rocepesHbo B
CKAaACBKMX IIPMMIIIeHHAX 3a AOIIOMOTOIO MOCTOBUX IpeiidepHIX
KpaHiB, MexaHiYHMX JomaT Tomo. 3a mnorpebmu JoOpusa
MOAPiOHIOIOTS i MPOCIIOIOTH KPi3h CUTa.

Aesiki BUAM AOOpUB TPaHCIOPTYIOTh i BHOCATH Ha I10AS
okpeMo. ITig yac mepese3eHHs Ha HeBeAMKi BigcTaHi (40 5 KM) MO>KHa
3aCTOCOByBaTM TaKOX cywmimi ao0pms. ko BiacTans Aas
IepeBe3eHHs CyMilni OiabIlla, TO BOHa MOKe pO3IIapOBYBaTICs Ha
KOMIIOHeHTH. BurorosaeHHst cymiien MmpoBOAsTh Ha CHeIiaabHUX
ycTaHOBKax abo 3a 40TIOMOTOIO aBTOHaBaHTa KyBadiB-3MiIlTyBayiB.
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Ockiapku poamip 4acTOuoOK A0OpPMB Iij 4ac BHECEHH: Herlo-
BIHEH IIepeBUIyBaT! 5 MM, iX y pasi morpedu noApioHIOTE. Aast
LIbOTO BUKOPUCTOBYIOTh IOAPiOHIOBaYi abo po3TapioBadi-iogpiOHIO-
Bayi.

3aaeXHO Big moTpebu B A0OpuBax, 3abe3Ile4eHOCTI TpaHC-
MIOPTHUMHU 3acoOaMM Ta BiACTaHi A0 TOAs BMOMPAIOTDH BiATIOBIAHY
TEXHOAOTIIO BHECEHHA A0OPUB.

TexHonorii BHECEHHs1 AO0OpUMB — Le KoMMnekc mnocni-
OOBHMX BMPOOHUYMX Omnepauii, WO 34iACHI0ITLCSA MpU 3acTocy-
BaHHi Jobpwua.

Hariuacrinre BMKOPUCTOBYIOTH Taki TeXHOAOTil BHECEHH:
A0OpuB:

Oesnepegarvia (IpsAMOTOYHA) — A0OpMUBA 3aBAHTAXKYIOThH B
aBTOMODiAi abo TpaKTOpHI Hpudeny, AKUMU iX TPAHCHIOPTYIOTh 40
11044 i BHOCATD y TPYHT;

nepesanmaxiy6arbHa — 3aCTOCOBYIOTh 3a BijcTaHi 7—15 KM Big,
CKAagy Ao moas. Jobpusa TpaHCHOPTYIOTh 4O MOAA CHelliaAbHNMU
TPaHCIIOPTHO-TIepeBaHTaKyBaAbHMMI 3aco0aMl, HaIlpMKAaJ, aBToO-
MODiAAMHU-caMOCKAaMY, 1 IlepeBaHTaXKyIOTh IX Ha TpPaKTOpPHI
MallMHY, Ki BUKOPUCTOBYIOTh ANIIe 445 BHECEHH: A00pMUB;

nepesaAbHd — 3aCTOCOBYIOTD, K BUHATOK, 3a CIPUATAUBIX
IIOTOAHIMX YMOB Y pasi MacoBOTO 3aBe3eHHs 400pMB y TOCIIOAAPCTBO.
Jo0puBa TPaHCHIOPTYIOTh aBTOMODIASAMU-CAMOCKIAAMU A0 IOAS i
BIUBaHTa>KyIOTh Ha CIIelliaabHi MaliAaH4MKY, 3BIAKM IX 3aBaHTaXKyIOTh
Ha TPaKTOPHi MaIllMHY i BHOCATD Y IPYHT.

ITose po3bmBaIOTh Ha 3ariHKM, BPaXOBYIOUl JOTo peabed Ta
HaIpsIM BiTpPy, BiAOMBAIOThL MOBOPOTHI CMYTH, IPOBOASATL AiHIIO
IepIIoro IpOXOAy arperary, MicAs YOrO IIOYMHAIOTh BHOCUTHU
AoopmuBa. OCHOBHMM IIOKa3HMKOM SKOCTi BHECEHHs JA0OpuB €
AOTpUMaHHS 3ajaHMUX J03 1 CIIBBIAHOIIEHH:A MiX eJeMeHTaMU
>KMBAEHH:, piBHOMIPHICTh pO3II0Aiay iX IIO BCbOMY I10AIO.

CrocoOm BHeceHHsI MiHepaabHMX A00pmsB. Posiiupene
BiATBOpEHHSI pPOAIOYOCTi IPYHTIB i 3abe3leueHHs CiAbCHKOTOCIIO-
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JapCbKMX KyABTYp e€JeMeHTaMM O>KMBAEHHSA BidIIOBiJHO J0 IX
6ioaoriyamx mnorped y IEBHMX IPYHTOBO-KAIMaTMYHMX YMOBaXx
norpeOye 3aCTOCYBaHH:A Pi3HMX CIIOCOOiB BHECEHHA A00PUB.

Cnocobu BHeCeHHs1 JOOpPUB — Lie NPUIOMU 3aCTOCYBaHHS
[o6puB nig CiNbCbKOrocnogapchbKi KynbTypwu.

Po3pisHAIOTH TaKi clTocoOM BHECEHHsI 400pUB:

ocHoséne (AOIOCiIBHe, IIepeAIloCiBHe) — BHECEeHHsA OCHOBHOI
Macu 400puB y IPYHT A0 ciBOM abo caAiHH:;

paodkose (IPUIIOCiBHE) — BHECEHHs 400puUB IIig 4Jac ciBOu abo
CaAiHHS;

nidkuéaenns — BHeCeHHsI A00pUB y Ilepiog BereTallii pOCAUH;

nosaxkopeneee  NidKuGAeHHs — TiAXNUBAEHHS  POCAUH
posunHamMyu 400puUB 3a AOIOMOIOI0 OOIPUCKYBAHHSI HaA3eMHOI
9aCTUMHM POCANH.

OCKiZABKY OCHOBHUM CIIOCOOOM >KMBAEHHSI POCANH € KOpeHeBe
SKMB/AEHHS, TO BHECEHH A00PUB y I'PYHT 3 METOIO JI0TO peryAiOBaHHs
1 oTHMi3allii Ma€ IlepIIodyeprose 3Ha4eHH:I.

OcnosHe BHeceHH:A 400pus 3abesIleuy€ >KMBAEHHS POCAUH
YIPOAOBX YChOTO Ilepiogy Bereranii. 4o ciBOM BHOCATD IHil Ta iHIIi
opraHiuHi 4oOpuBa i 3a3BMyall IlepeBa’kHy OiABIIICTh 3araAbHOI
HOpMU MiHepaabHUX A00puB. OCHOBHE BHECEHH: IPOBOAATL BOCEHU
abo HaBecHI 3a4€XHO Bi4 IPYHTOBO-KAIMaTUIHUX YMOB, OCODAM-
BOCTel yA00peHHs1, HasABHOCTI 400PUB Ta iHIINMX ITPUYMH.

Ocnosze BHeceHHA PpocPOpHUX i KaailTHUX A00pUB IPOBOAATH
IepeBa>kHO BOCEHH ITiJ, 3510.41eBy OpaHKy, 11100 400puBa MOTpanuaAn y
IIOCTiIHO 3BOAOXKEHUII 1Iap I'PYHTY, A€ PO3MIIy€ThCsI OCHOBHA Maca
KOPEeHiB.

ITig yac ciBOM BHOCATL A€TKO3acBOIOBaHI (popMU eleMeHTiB
SKMB/AEHHS, sIKi HeoOXigHi 4151 pOCAMH Ha caMOMYy ITodatKy pocry. Lle
nepepakHo QocdopHi A00pmBa, HOTPiOHI pocamHam, y mHepury
4yepry, Ha IOBEHIABHMX cTadisax pos3BuTKy. llig yac cisOu aobpusa
3aBXKAV BHOCATDH AOKaABHO, IIIO 3HAYHO IiABMUIIYE iX BUKOPMCTAHHI.
Tak, xoedinienT sacsoenas ¢pocopy 3 cynepdocdary rpaHyAbo-
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BaHOTO 3epHOBMMM HiABumlyeTscst 40 40-60 %, a BpoKalHiCTb Hia-
BUITyeThCs Ha 1,5-3 11/ra 3a okymnHOCTi 1 X1 pocdopy 12-15 Kr 3epHa.

031 psIAKOBOTO YA0OpeHHs HeBUCOKi, OCKiABKIM pO3paxoBaHi
Ha Ai10 BIIPOAOBK KOpOTKOro TepMiny. Ilia sepHOBi 11 3epHOO000Bi —
e 10-20 xr/ra P20s, mig xapronaio i po3caly OBOYEBUX KYABTYP
24031 MOXYyTh Oyt 36iapmreHi 4o 20-30 kr/ra. Aas Kyapryp, ski
HeraTMBHO pearyloTh Ha BMCOKi KOHIIeHTpallili IPYHTOBOIO pO3YMHY
(KyKypy43a, AbOH, MOPKBa, IMOyAsl, OTipOK Ta iHIIIi), 4031 psAAKOBOTO
yAOOpeHHs He MaIOTh NepesuitysaTu 10 Kr/ra.

HesBakaroun Ha Te, IIIO PsAAKOBe yAOOpPeHHs po3paxoBaHe Ha
IOYaTOK POCTy POCAMH, BOHO Ba’KAUBE A4Sl BCBOTO IX KUTTS. 3a
CHPUATAUBUX YMOB >KMBAEHHS Y MOAOAUX POCAUH (OPMYETHCS
IOTY>KHiIlla KOpeHeBa CHCTeMa, POCAMHI IIBUAIIE PO3BUBAIOTHCS i
JerIe IepeHOCATb TUMYacoBi ITOCYXM, MEHIIe IIOIIKOAXKYIOThCS
mKigHMKaMu i xsopoOamu, Kpalle KOHKYPYIOTb 3 Oyp’stHaMIL.

ITlig wac ciBbu B psaaxu HacaMmIepes BHOCATh (ocdopHi
A00pUBa, 3HaUHO MEHIIIe — a30THi, a KaAiliHi 9acTo He 4a10Th edeKTy
(3a BUHATKOM IIOCiBiB Kaai€(iabHUMX pOCAMH) i HaBiThb MOXKYTb
3HVDKYBaTHM BpOXKail, 30KpeMa ApiOHOHaciHHUX KyabpTyp. Piaskose
BHECEHHSI a30Ty IIiJ yac ciBOM 3epHOBUX ITicas aAo0Ope ya00peHOro
roIlepe AHMNKa, 3a3B/4ail, He Ja€ 30iapmneHHs Bpoykamo. IlosnTnsHa
Aisl pAAKOBOTO ya0OpeHH:s 3HauyHO caaOra abo He BHABAAETHCS
30BCiM, SIKIIIO 40 CiBOV BHOCKAM BVMCOKi 4031 A0OPUB.

ITicas ciBOu A0OpmBa BHOCATD, OO MiATPUMATU POCAUHU Y
nepiog iHTEHCHMBHOTO POCTy, KOAM BOHU 3aCBOIOIOTH Oarato
eleMeHTiB >kuBAeHHsA. (OcobamBo edeKTUBHe paHHLOBECHSHE
MiAXKUBAEHHA O3MMMX KyaAbTyp. BoHO € 00O0B’s3K0BUM i BMCOKO-
1 kr asory). KpiMm TOro, miAxupaeHHs IIMPOKO 3aCTOCOBYIOTH Ha
GaraTopiuHMX CisTHMX CIHOKOCaX i IMacoBMIIIaX, MPUPOAHIX KOPMOBIUX
yTigAsX, Ha IociBax OaraTOpigHMX Tpas, SIKi BUPOIIYIOTh Y CiBO3MiHi.

ITia>xmBaeHHs HeOOXigHe, SAKIIO A0 CiBOM A00PUB He BHOCUAU
30BCiM abo BHOCMAM HeAOCTaTHBO. 3a BMCOKMX HOPM IIij ITpOCaIlHi,
30KpeMa B yMOBaX AOCTaTHBOTO 3BO/AOXKEHH: Ha IPyHTaX AeTKOTrO
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I'paHyAOMETPUYHOIO CKAaAy, YacTMHYy iX JOIIABHO BHOCUTM AAS
MiA>KMBAEHH:. 3a cepeJHiX HOpM BOHO He epeKTUBHe. Y pasi Herau-
BOKOTO 3aropTaHHA B MiXXpsA4AA eeKTUBHICTD MiAXKMBAEHb 3HAYHOIO
MipOIO 3a4€KUTh Big BOAOTOCTI IPYHTY BIPOJOBXK BereTarlii.

A5 MiAXKVBAEHHS O3UMMX 1 IpMX 3€PHOBUX KyABTYP 3aCTOCO-
ByIOTb posumnmu asotHux go6pus (KAC, xapbamigy) 3 MeToro
MiABUIIIEHHs SIKOCTI 3epHa (HacaMrmepes Oiakosocti). MexaHism
NOTAMHAHHA AVCTKaMM MiHepaAbHMUX PEYOBMH TaKMUI CaMMUM, SIK i
KopeHsaAMmu. llepmmm eTamoM IIOrAMHaHHA 1OHIB i3 PO34YMHY €
oOMiHHa agcopb1iisl — mporiec, KNI BiAOyBa€ThCA Ha ITOTAMHAABHIN
MOBepPXHi Maybke MUTTEBO. Y KOPEeHiB i AMCTKiB ITOTAMHaHH coael i3
PO34IHY 3Ha4YHOIO MipOIO 3a1€XXUTh Big noka3Huka pH cepeaosuina,
KOHLIEHTpaLil pO34MHy, TPMUBAAOCTI KOHTAaKTyBaHH: 3 IIOTAMHAAb-
HOIO ITIOBEPXHEIO.

Ao3u A400puB A4 MiCAAIIOCIBHOTO BHECEHH: BM3HAYalOTDh 3a
pe3yabTaTaMy IPYHTOBOI i POCAMHHOL A1aTHOCTUKMA.

Buecenns minepaabnHux 4o00OpMB yIpPOAOBX BereTalliliHOIO
nepiogy HasMBaIOTh po3apiOHUM. OAHOYAacHe BHECEHHs KiABKOX
HOpPM MiHepaabHUX AOOpPMB Ha ABa i Oiabllle POKiB Ha3MBAIOTH
nepiognguuM. ITpore BOHO He OTPUMMaA0 IMIMPOKOIO MHOIIVMPEHH:.
ITepioanune BHeCeHH:I 400pMB MOYKHA IIPOBOANTH Y IIOCYIIAMBIIIINX
pajioHaX Ha IpyHTaX Ba>XKOIO I'paHyAOMEeTPUYHOTO cKaady. Ilpm
LIbOMY IOTPiOHO BpaXoByBaTHU YepryBaHH:A KyAbTyp Ha moai. Jas
[11040BUX Ta iHmMMX OaraTOpPiYHMX POCAMH IHepioAUdYHE BHECEHHS
MiHepaAbHIX 40OpPUB € CKOpillle MpPaBUAOM, HiX BUHATKOM. Voro
TaKOXX 3aCTOCOBYIOTh 3a IIIATIOKPMBHOIO BMPOIIyBaHH: Oararo-
piuHMX Tpas, IMi4 9ac CTBOPEHH: KyAbTYPHMX IIaCOBMIL, a TaKOX Yy
rocriogapcrsax, sAKi KyIyloTb Oarato 400pmB. 3a HeAocCTadi 400puB
HEeAOLIIABPHO 3aCTOCOBYBAaTM iX IIPO 3aIlaC Ha YaCTMHI IAOMIL (Kpim
HaBeAeHNX BUIIAJKIB) Ta He y,ZLO6pIOBaTI/I inmi noas. Ilepioamuno
(mpo 3amac) mo>xHa BHOcUTH (pocdopHi 11 KaaiitHi J00puBa Ta AesKi
MiKpOeAeMeHTH.

€ pisHi OLIHKM IILOTO CIIOCOOy BHECEeHH:s A0O0puB. B oanmx
BUIIagKax BiH Ma€ Iepeparu Iiepes IIOPiYHMM, B iHIIMX — JIOTO
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eekTUBHICTL piBHa abo mocrymaeTthest octanHiM. Ha rpynrax, ae
iHTeHCUBHO BigOyBa€ThCA 3aKpinaeHHa ¢pocdopy A400pus i HeoOMiH-
Ha dikcamisg Kaailo, 3amacHe BHeCeHHs JOOPUB IIOCTYIIA€TLCA
IOPiYHOMY.

He mo>xHa BHOCUTHM KaAiliHi 400pMBa Ipo 3alac Ha IaHNX i
CyIiIaHUX IPYHTAX, 3 JAKMX KaaAilli BUMMBAEThCA. BHeCeHHs BMCOKIX
HOPM KaAilo, KpiM TOro, MiABUIIy€ JIOTO BMICT B ypoxKai (I1oHaz 3 %
K>O B cyxiii pe4yoBmHi), IO IIKiAAMBO AAs TBapMH, a y pasi
BUKOPMCTaHHA XAOPOBMICHMX 400pUB MO>XKe TIOTipIIyBaTHUCA i SKiCTh
POCAMHHUIIBKOI TPOAYKIIiL.

AzorHi A00pmBa IEepioAMYHO He BHOCATh YHACAIAOK iX
BUMMBAHHA i razonoaioHmx srpar.

3a XapaKTepoM pO3MillleHHsI MiHepaAbHUX AO0OPUB ITig 4ac ix
BHECEHHsI PO3Pi3HAIOTH IIOBEPXHEBE i BHYTPIIHLOIPYHTOBE BHECEHHS

(puc. 3.7).

’ BHeceHHs pnobpus ‘

’ MoBepxHeBe ’ BHyTpilLHbOrpyHTOBE

Bposkuaky [NoBepxHeBo-
(cyuinbHe) nokanbHe

i
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KopeHee
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g g 23 CyuinbHum 3 g s
5 2 3 LLIapOM (eKpaHoM) 5 o z
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JlokanbHo-
ob'emHe

Puc. 3.7. Kaacudikaris crioco6iB BHeceHHsI MiHepaabHIX 400pIB

Iosepxnese enecentss — posciloBaHHSI AOOPUB Ha ITOBEPXHI
IPyHTy 3 HACTyIIHUM 3arOpTaHHSAM iX I'PYHTOOOPOOHMMI
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3HapsAAAIMM abo ©e3 3aropTaHH:A, KOAM A0OpmBa BHOCATH Ha
CiHOKaTsIX, ITaCOBUIIIAX UM IOCiBaxX CiAbChKOTOCIIOAAPCHKUX KYABTYP.
IToBepxHeBe BHeCEHHS AO0OPWB 34iJICHIOIOTH PO3KMAHUM (CYIIiABHIIM)
abo A10KaAbHUM CIIOCOOOM.

Posxudne (cyyirvie) enecenns — Iie CyLIABHMII PO3IOAiA
A0OpUB Ha TIOBepXHi TPYHTy. VIOTO MPOBOASTh pO3KMAAYAMIU
A00pMB, CciBaaKaMM Ta MalllMHaMM AAsS BHECEHHS PigKux A00puB.
JoOpuBa mpu IbOMy MOXKYTh 3aAMIIATUCSA Ha IIOBePXHi I'PyHTY abo
3aropTaTICs B HbOTO I'PYHTOOOPOOHMMI 3HAPAAAIMIU.

Iosepxneso-Aokarvie  6HeceHHA  — 1@ PO3MillleHHA
MiHepaJAbHIMX JOOpPMB Ha IIOBEPXHI IPYHTY KOHIIEHTPOBaHUMU
ocepeakaMyl, IIEPEBa’XHO Yy BUIAAAL CTPIYOK pIi3HOI IIMPUHMN.
3aropraHHs A0OpMB y IPYHT 3 MaKCMMaAbHUM 30epesKeHHsIM
CTPidYOK IIPOBOAMUTHCSI IIi4 Yac HaCTYIIHOIO 110ro 0OpODiTKy.

Brnympiwmnvosrpynmose énecenns — Iie BHeCeHHs A0OpuB 3
O/HOYACHUM 3aropTaHHAM IX y IPYHT. 3AiMCHIOETbCS IepeBa’kHO
AOKAa/ABHNUM CITOCOOOM a00 BHACAi4OK CYIIiABHOTO IlepeMillTyBaHH:
A00pMB 3 TeBHMM OO'€MOM TIPYHTy KOMOIHOBaHMMM IPYHTO-
0OpOOHMMU 3HAPAAASIMIL.

JAoxarvHe SHYMPIIHLOIPYHIMOGE GHECeHHs — 1€ BHEeCeHHS
A00pMB 3 PO3MIIIEHHsAM IX Y I'PYHTI ocepedkaMm pisHMX (opM i
po3MmipiB (cyniabHMMM abO OKpeMMUMM CTpidyKaMm i MpoMiXKkKamu,
eKpaHOM, THi3AaMIU TOIIO), 30Pi€HTOBAaHMX BiJHOCHO POCAUH abo
IIOBEPXHi I'PYHTY. /loKaabHe BHECeHHS J00PUB 4a€ 3MOTY 301ABIINTU
BPO>KalHICTh KyABTYP, II/Ta: 36pHOBMX — Ha 2-5; KapTonai — Ha 20-50;
OBOYEBMX, KOPMOBUX 1 cnmaocHux — Ha 20-40; cOHAIMIHMKY, cOl — Ha
2-3. Kpim TOrO, 3a Takoro crocoby BHeCeHH: A00PUB 3MEHIITYEThCs
3a0pyaHeHHs A0BKiaasd. EQexTusHicTh IIbOr0 criocoOy BHECEeHH:
AOOPUB 3HAYHOIO MipPOIO 3aA€XXUTD BiJ TAKMX YMOB: PiBHS POAIOYOCTI
IPYHTIB Ta iX I'paHyA0METPUYHOIO CKAady, BOAOro3ade3ITe4eHOCTi,
H6ioaoriyanx ocobamBocrert KyasTyp, $opM, BUAIB i HOpM A00pPUB,
MapaMeTpiB poaMilieHH:s iX y rpyHTi Tomio. Ilpote cucremaTtuune
IIOpiuHe CTpiUKOBe BHECEHHs CepejHiX i BMCOKMX HOPM A00puB
3HIDKYE Pe3yAbTaTMBHICTD IILOTO CIIOCOOY.
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/lokaZbHe BHeCeHH:I 400p1B, ITOPIBHAHO 3 PO3KMAHNIM, 3HAYHO
MIABUINYE CTYIHb BMKOPMCTaHHSI A00pmB: asory — Ha 10-15 %,
docdopy — Ha 5-10, kaaio — Ha 10-12 %, 1m0 poOUTH TIEpeayMOBU
AAsl 3HVDKEHHSI HOpMM iX BHeceHH:1 Ha 25-30 %.

Bubuparoun crpoku, mpuiiomu i crnocodbu BHeCeHHs A0OpUB,
IOTPIOHO IparHyTH BUPIIIMTHU Taki 3aBAaHHS: CTBOPUTU YMOBU
MaKCUMMaAbHOI AOCTYITHOCTI A POCAMH €Ae€MEeHTIiB >KMBAEHH:,
3a0e3rneunTy pOCAMHU ONTHMAaAbHUM >KMBAEHHAM YIIPOJOBX BCi€l
BereTallii, 30KpeMa B KpUTUYHI ITepioAn, TOOTO y nepioa HaitOiAbIIOlN
roTpeOu B 40OpMBax; CKOPOTUTH BTPATM €]e€MEeHTIiB >XMBAEHHs Big,
BUMMMBAHHsI, 3MEHIINTY XiMidHe HeOOMiHHe iX ITOTAMHAHHI 1 ITepexig
y HeAdocTynHi Aaa pocanH popmu. Kpim Toro, nmorpibHO Bpaxosy-
BaTM TaKOX 0io0riuHi 0c06AMBOCTI KyAbTyp, 0c00AMBO POPMYBaH-
Hs IX KOpeHeBMX CUCTeM, pO3II0Aia BOAOTU O Hpodidio IPYHTY — 3a
HaAAWIIKY BOAOTY A0OpHMBa MOXKYTh BUMMBATICS, a 3a HecTadi 3BO-
ZI0KeHHs i IlepecuxaHHs IOTaHO BUKOPVCTOBYBATUCS POCAMHAMMU.

TexHoaorii BHeceHHsI MalOTh 3a0e3redyBaTy pPO3MillleHH:A
A00pUB y 30HI PO3BUTKY KOpeHeBolI cucrteMn i MiHiMaapHy ¢ikcamio
ix rpyHTOM. /JoOpmBa mHOBMHHI OyTH 3aropHeHi y cTa0iabHO
3BO/AOKYBaHMII IIap I'PYHTY, IO 3a0e3IednTs iX 400py AOCTYIIHICTD
ynpoaoBx yciel seretarii. IlorpibHO TakoX BpaxoByBaTy, IO
eJeMeHT) >KMBAEHHS MOKYTbh BMMMBATHCA Ta IepeMilllyBaTucs
BHacAigoK aAmysii. BuMmBaioThcs IepeBaXHO a30THI AoOpuBa y
dopwmi HiTpaTtis. BumMusanHusa 400puB XapakTepHe 445 paHHbLOI BeCHU
i misHboi oceni. ToMy BaXXKAMBO NPaBUABHO BMOpATM YacC BHECEHHS
a3oTHUX AOOpMB 3 MeTOI0 Iforo HaOAVMDKeHHA 4O Iepiogy
HalliHTeHCUBHIIIIOTO 3aCBOEHHS a30Ty POCAMHAMI.

PocdopHi 400puBa 30epiraioThcs y MiCLIsIX BHECEHH:I i, HaBiTh,
Ha TIpyHTax JA€rKoro rIpaHyJAOMeTPUMYHOIO CKJAaly Malike He
MITrpyIOThb 10 I'PYHTOBOMY ITpodialo.

Kaairtni a00pmuBa, 3a3Buyaif, 0OMiHHO ITOTAMHAIOTHCS IBK i
AWIle Ha MillaHMX, CyIHiaHux i TOpQ AHMX IPyHTax Kadaiil
BUMMBAETHCS B HE3HAYHMX KiAbKOCTAX.
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Ha 3p's3HMX IpPyHTax 3a OCIHHBOTO BHECEHHsS 3aKpiIlAeHHS
docdopy i kaaito marxke ogHakoBe. IIpoTe Ha KMcAMX I'pyHTaX, YUM
paHime O6yAyTh BHeceHi Ba’kKKOpo3umHHi ¢ocdopHi g00puBa, TUM
6iapire yTBOPIOETHC AocTymHmMx ¢opm ¢pocdopy. Ilpum npomy
cynnepdocdaT IpaHyAbOBAHMII HaBIIaKM, OO 3MEHIIUTH 3aKpill-
2enHs Gocopy I'PYHTOM, Kpallle BHOCUTH OAVKyYe 40 cisbu abo 1ig
yac Hel.

Y pasi miakoro saropranus ¢pocopHux i KaairtHux 400pus y
3B'5I3KY 3 IlepecXaHHsAM I'PYHTY BOHI He OyAyTh BUKOPMCTOBYBaTUCS
pocannamu. Lle Tako>XK CIOCTepira€ThCs 3a PAAKOBOTO IiASKIBACHHS
POCAMH KyAbTMBAaTOpaMl, INO Ja€ MeHIMiT edeKT, HiXX y pasi
3aropTaHH: A00PUB ILAYTOM.

Ort:xe, mig yac BUOOPY TEXHOAOTII BHECEHH: A400OpUB MOTPiOHO
BpaXoByBaTH IIi Ta iHIII 0COOAMBOCTI IIOBeAIHKM AODPUB y IPYHTI Ta
SKVMB/AEHHS POCAVH.

Huymni 6iapmricts MaIlMH 4451 ITOBEPXHEBOTO BHECEHHs MiHe-
paabHMX 400puB 0041a4HaHO TapiA4acTMMM i AMICKOBUMMM BiAII@HTpO-
BUMMJ MeXaHidMamM, SKi AOCUTb HEpPIBHOMIpPHO pO3IIOAiASAIOThH
Ao0pMBa 3a IIMPMHOIO 3axBaTy arperaty. ¥ BMPOOHMYMX yMOBaX
HepiBHOMIpHICTh BHeceHH:s A00puB Hepiako gocsarae 60-80 %, mio
BHIDKYE IX edeKTUBHICTh: a3oTHMX — Ha 45-50 %, dpocdopHUX — Ha
15-20, kaaiitHux i ckaagaux — Ha 3640 %. JAue 3a BUKOpUCTaHH:
SIKICHIX A00puB Ta KBaaipikoBaHOTO HaJlaroA>XeHHs MeXaHi3MiB
HEepPiBHOMIPHICTh BHECEHHS 445 MAILMH 3 BiAIIEeHTPOBUMM POOOIMMU
OpraHaMM CTaHOBUTH *25%, AAd MaIllMH TOYHOTO BHECEHH:S -—
+15 %. HaBiTp BUKOpUCTaHH: Pi3HMX cI1OcOOiB 0OpODITKY IPYHTY He
Aa€ 3MOTV BUIIPaBUTH AOIYIeHY HepiBHOMipHiCTh BHeCeHH: J00-
PUB i, IK HacAiA0K, 3a0e311e9nTI POCAVHN eAeMeHTaMU SKIBAeHH:.

ITopsia 3 HepiBHOMIpHICTIO BHeceHHs JOOpPUB 40 BTpaT
ypOXKaio NPU3BOAUTL TaKOX He3aAOBiAbHe 3aropTaHH: iX y IPYHT.
OcobanBo e crocyersest pochopHUX A006puB, ockiabku ¢docdop y
I'PYHTI Malike He nepeMimyerscs. LIi Heq04iku Malike yCyBarOTbCs
M 9ac 3aMiHM PO3KUAHOTO CIIOCOOY BHECEHH: 400pUB A0KaAbHMM.
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Buecennsa wmiHepaspHMX A0OpMB 3 TIOAMBHOIO  BOJOIO
Ha3UBaIOTh Pepmuzayieto. Lleit 3axia mpoBoAATE sAK A0 CiBOU, Tak i B
nepios Beretalnii pocanH. Bucoka eQeKTUBHICTH IIBOTO METOAY
AOCATAEThCSI BHACAIAOK 30iabIlleHHs Koedilli€HTa BUKOPUCTAHHS
e/]eMeHTiB XIBAEHHs A00pMB, 3HVDKEHH:S KOHIIeHTpallil IPyHTOBOTO
pO3UMHY Ta IATPUMAHHS JIOTO Ha IEBHOMY PiBHi, HaAXOZKEHHS
€4EMEeHTIB  KUBACHH: B  AOCTYIIHIN c])opMi BIiAIIOBIiZHO A0
6ioaoriyanx morped pocaAnH.

OriHka sKOCTi HiATOTOBKM AOOpPMB A0 BHECEHHsS. Y
A0OpUBax BOAOTICTD i TPaHyA0MeTPUYHNUIL CKAa/ MAIOTh BiAIIOBigaTu
BCTAaHOBJEHMM BMMOIaM, He MaTU AOMIIIIOK i TPy404YOK AiaMeTpoM
IIOHaJ 5 MM. 34e>XaHi MiHepaAbHi 400puBa 3aBUacHO IOAPiOHIOIOTS.
®ocdopHi 200puBa MoxHa mHoapibHIOBaTH 3a 30 4i6 A0 BHeceHHs,
KaairHi — 3a 10, asotHi — 3a 3 400M. AAs KOHTPOAIO 3a SKICTIO
noApioHeHHsa A00puB IepiognyHo BigbuparoTh 2-3 podu Macoio
6am3pKo 1 Kr 3 OypTiB MOApiOHEHNX 400pMB i IPOCiBAIOTh KPi3h CUTO
3 oTBOpaMu 5 MMm.

3a HasBHOCTI y 400puBaX 4aCTOYOK IIOHaJ 5 MM MaIllMHU A1
IoApiOHeHHsI ITOTPiOHO peryaioBaTi.

a5 BUTOTOBAEHHsI OAHOPiAHMX 3a XiMiYHIUM CKAa40M CyMi-
e 400puB BMUXigHI KOMIIOHEHTH IIOBMHHI MaTU OJ4HaKOBMII abo
0AM3LKMI TPaHyAOMETPUYHMI CKAaJ. 3aBaHTaKeHHs arperatis pis-
HUMU 400puBaMy Oe3 IToIepeAHbOTO 3MIIITyBaHH: He JOITyCKa€ThCs.

Ominka sKOCTi OCHOBHOro yaoOpenns. Konrpoasr Ta
OIIiHKYy $KOCTi poOIT MOTPiOHO MPOBOAUTH IIij Yac HAAATOAXKEHHS
arperaTiB (I1epioAMYHO), BMKOHaHH:I poOOTH, IpUIIMAaHHIA i 34aBaH-
Ha 11 Icas 3aKkiH4eHHS 3a TaKMMM IIOKa3HMKaMM: JOTpMMaHHSI
3agaHMUX 403 1 CHiBBIAHOIIEHHS OKpeMMX e/AeMEeHTIB >KMB/AEHH:,
piBHOMIpHICTDL po31104idy 406pMB 1O 11010, rAMOMHA IX 3arOpTaHHL.

Ilia yac pyxy arperaty TpaKTOPMUCT Ma€ AOTPUMYBaTHCS
MNPSIMOAIHIMHOCTI (BUKPUBAEHHS IIASXY BUIIPABASETBHCA IIiJ dYac
HaCTYIIHOTO IIPOXOAY), IPaBUABHO KepyBaTH arperaroM Ha IIOBOpO-
Tax (IIOBOPOTHU arperary i ojaya Joro Hasa/, 3AiJiCHIOETBCS AMUIIIe
Iicasl BigKAIOWEHHSI AO03YBaAbHUX HPUCTPOIB Ta MNcAs ITIAHATTS
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poboumx Oprasis), AOTPUMYBATHUCSA IOCTIiHOI ~IIOCTyHaAbHOI
IIBUAKOCTI i piBHOMipHOro 3aBaHTakeHHsI A00pmB. CyMixHI Ipo-
XOAM arperaTy MaiOThb AOPiBHIOBaTM poOOYill IIMPUHI JIOTO 3axBaTy.
ITepexpnTTsl CyMI>KHUX IIPOXOAiB MaIllH Ma€ CTAHOBUTU He OiAbII
K 5 % mmpuHM IX 3axsaTy, abo He 6iapmr Ak 10 cM (MamIMHM A
BHYTPIIITHBOIPYHTOBOTO BHECEHHSI 400PUB).

ITig gac BHYTpPiITHBOIPYHTOBOTO BHECEHH: A0OpWB 3a0MBaHH:I
poOouMx OpraHiB pOCAMHHMMM 3aAMIIKaMM 1 IpPyHTOM He
AomyckaeTbesa. I anOnuHy BHeceHH:A AOOpUB BU3HAYalOTL AiHINIKOIO,
Bigkpusaioun Ooposam. CepesHIO BeAMYMHY KiabKOX 3aMipis
HMpUIMaIOTh 3a (PpaKTHMUHy TANONHY BHECEeHHs A0O0puB. BigxmaeHws
Bi/ 3a4aHOI BeAMYNMHN He Ma€ IepeBUIyBaTu + 1,5 cm.

JKmo A4s BHeCeHHSI AOOPUB BUKOPUCTOBYIOTH MalllMHM, B
SIKMX AO3YyBaAbHI allapaTyt MalOTh IIPUBiJ Big Bada BigOOpy IOTYXK-
HOCTi ABUTYHa TpPaKTOpa, arperaTr Ma€ IIOCTiiHO MpallOBaTH Ha Tilt
repeJadi, 3a sIKOI BCTAaHOBAIOBAaAU 403y BHeceHHs aoOpus. IllBua-
KiCTh PyXy arperatry KOHTpOAIOIOTh Ha BigCTaHi He MeHII 5K 50 M.

[lig wac poboTm arperatiB KOHTPOAIOIOTH BiATIOBiAHICTBH
3ajaHoOl 403U BHECEHHS A00puB A0 ¢akTuyHoi. BiamosigHo go
arpoTexXHiYHUX BUMOT BOHa He Ma€ nepesuntysaTi 10 %.

ITicas sakiHueHHs BHECEHHsI MiHepaABbHMX AOOpUB Ha I10Ai He
Mae OyTu IIpOCiBiB, HeOOpOOAEHUX AiASHOK i IOBOPOTHMX CMYT.
Aunite 1micAs yCyHEHH: BUABAGHMX HEAOAIKIB NIpUIIMalOTh Ta
OITiHIOIOTH SIKiCTh BUKOHAHOI POOOTH.

Orrinka AKOCTi migXnBaeHHsI. o pi3HUX CIIOCOOiB MiAXKUB-
ACHHSI ClABCBKOTOCHOAAPChKUX KYyABTYP BCTaHOBAEHI BigIIOBiAHI
puMorn. KoHTpoapr 3a IX AOTpMMaHHAM MHPOBOAATL 3a TaKUMU
MOKa3HMKaMMI: IpaBUAbHUI BUOip popM A400p1B, CTPOKIB i criocobis
IX BHECEHH:I; IIiATOTOBKa 400pMB A0 BHECEHHs, A0TPMMaHH: 3a4aHIX
24031 i piBHOMipHOCTI po3noaiay 400puB.

IIpocamHi KyAbTypM CAi4 MiAXXMBAIOBATM SKOMOTa paHillle
(KapTOILAI0 — IicAs IOSABU CXOAiB, OYpPsIK, KyKYPYy43y i COHALIHUK —
He IIi3Hillle fK ITicAs TOsBY 4-5-TO AUCTKiB). 3a4€KHO Bia KyABTypH,
CTyIIeHs PO3BUTKY POCAMH, I'PpaHyAOMETPUYHOIO CKAaAy I'PYHTY Ta
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J10TO BOAOTOCTi A400pMBa BHOCATH Ha ranOuny 8-14 cMm. Buxoasun 3
LMX YMOB, Oe3ItocepesHbO Y BiAIIOBIAHMX YMOBaX BM3HAYalOTh IAU-
OMHYy BHeceHH: i BiAcTaHb cTpiuku 400puB Big psaxa. Ilig vac mig-
SKMB/AEHH IIPOCAITHMX KyABTYP BHECEHHs A00pUB KOXKHUM pOOOINM
OpTaHOM He Mag€ BiApi3HsTICS Bi4 3a4aHOI 4031 GiAbIN HixK Ha 8 %.

? [utanHs 111 CAMOKOHTPOJIIO

1.5Iki BMMOrM CTaBAATbCA A0 30epiraHHs MiHepaabHIUX
A00pUB?

2. 5Ixi 0co0AMBOCTI TpaHCIIOPTYBaHH: MiHepaAbHIX A400PUB?

3.V yoMmy moasra€ cyTh IiATOTOBKM MiHepaAbHMX 400pMB A0
BHECEHH:1?

4. Ha3BiTh OCHOBHI c1IOCOOM BHECEHHSI 4J00PUB.

5. BuzHaumTy BiAXMAEHHS A03M BHECEHH:S a30THUX A00pUB
(%), Axmo 3agaHa gosza craHoBuTh 100 Kr/ra 4.p. a ¢akruyHa —
90 xr/ra A. p.
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Po3aia 4
OPI'AHIYHI AOBPUBA 1
BAKTEPIAABHI ITPEITAPATAN

P
A4

L 2
L X 4

OpraHiyHi [obpuBa — Lie pi3HOro CTyneHs1 po3knagaHHs
OpraHiyHi Crnonyku POCIIMHHOMO, TBapWHHOIO, MPOMWCHOBOIO i
NoByTOBOro NOXOXKEHHS.

ITi aoOpmBa, 3a3BMyail, MICTATh OaraTo BOJAOTM Ta pi3Hi
eJAeMeHTH >KMBAEHHs, TOOTO Ti, AKi Oyan B >KuBMUX opradizmax. Tomy
iX Ie Ha3MBalOTL ITOBHMMM J0OpuBamMu. Y 3BA3Ky 3 HUSBKIM
BMICTOM €A€MEHTIB >KMBACHHSI OpTraHiyHi AO6pI/IBa HeAOILIiAbHO
TpaHCIIOPTYBaTM Ha 3HauHi BigcTaHi. ToMy iX BMKOpPMCTOBYIOTH Ha
Micli BupoOHMIITBa (abo0 0OaM3bKO). 3BidcM i HazBa — Miclesi
AobGpuBa.

3acTocyBaHH: MiCIIeBMX OPTaHiYHIX 400PUB — OCHOBHUIA 3aci0
BILAUBY AIOAVIHU Ha KOAOOOIT eAeMeHTiB >KIBAEHH: B 3eMAepOOCTBi.
Bin sae smory He amine miaTpumysaTy, a ¥ 30iAbIIyBaTH €MHICTh
IIOTO KO000iry.

Aesxi opraHiuHi 400puBa (THiNM, Kypsunit nocaia, ¢gekaaii ta
iH.) 4alOThb 3MOTY IIOBTOPHO BMKOPMCTOBYBaTM 3HA4yHy YaCTUHY
e/eMeHTiB >KIB/AeHH:, sKi B>Ke OyAy BUKOPUCTaHi, 3 IPYHTY i 400pus.
Orxe, uMM IIOBHiIle Ha MICIIX BMKOPUCTOBYIOTh yCi pe3epsu
OopraHiuHNMX A00puUB, TMM MeHIIle IOTpiOHO Oyze 3acTOCOBYBaTHU
MiHepaApHMX 400pUB.
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Iammi BuAM opraHiyHMX 400puB TOOTO THX, SKi Oe3ocepeaHbO
He BUPOOAAIOTHCS B TOCIIOAAPCTBi (TOpd, camporieai, KOMyHaAbHO-
noOyToBi BigxoAM MicT Ta iH.)), € JOJ4aTKOBUM /JKepeioM
HaAXOAYKEeHHs e1eMeHTiB KMBAeHH: B IPYHT.

KpiMm eaemeHTiB >XMBAEHH:s, OpraHiyHi AoOpmBa — AKepeao
HaJXO/AXEHHsS BYIA€KMCAOIO Ta3dy, AKUI CHPUAE IIOAIINIIeHHIO
MOBITPAIHOTO 1 KOpPEHeBOIO >KMBAEHHS pPocAMH. BoHmu Takox e
eHepTeTMYHMM MaTepiadoM AAs TIPYHTOBUX MIiKpOOPTaHi3MiB.
Biapmricts  opraHiuHumx A06pmuB cami Oarati Ha Mikpodaopy.
BBaxkaloTs, 110 3acTOCyBaHH: iX B onTuMaabHnx HopMax Ha 20-30 %
migBuinye eQeKTMBHICTb Bi4 BHeCeHHs MiHepaAbHUX A0OpUB,
3TAaAXY€ MiCAAAII0 HeCIPpUATAUBMUX IIOTOAHMX YMOB. “SIkum Ou He
Oya0 BeAMKUM BUPOOHMIITBO MiHepaAbHUX AOOpPMB y KpaiHi, THil
HIKOAM He BTPaTUTDL CBOTO 3HAY€HH: SIK OAHe 3 OCHOBHMX A0OpMB Y
CiABCBKOMY TrocIiogapcrsi”, — nucas A.M.ITpsSHUIIHMKOB.

Ha rpyHrax, 3aliHATUX 3€pHOBUMM KyAbTypaMM, IIIOPOKY Mi-
HepaaizyeTscsa 6am3pko 0,8 T/ra TymMmycCy, IpOcallHUMU KyAbTypaMM —
Big 1,2 20 1,5 T/ra 3a1€>XXHO Big TMILY IPYHTY, BMICTy B HUX TYMYCYy Ta
inmmx ymos. Ha cyramHKOBuX IpyHTax 3a paXyHOK POCAMHHUX
3aAUIIKIB BiAHOBAIOETbC 04m3pKo 50 % Tymycy, a Ha CymilaHuX —
6am3pko 40 %. Pemty rymycy mae OyTy IIOIIOBHEHO 3a paxyHOK
opra"iyHux Ao0pus. IlpuiiHATo, 1O Ha YTBOPEHHs OAMHMIIL
AOCTYIIHOTO AAsl POCAMH a30Ty MiHepaaisyeTbest 20 O4MHNIb TyMYyCy .

Pizke 3MeHIIIeHHsT KiAbKOCTI 3aCTOCYBaHHA OPTaHIiYHUX 400PUB
B YKpaiHi CTBOPIOE€ 3HauHuUil AepinnTHMii OadaHC TyMyCy B OPHMUX
I'PyHTaxX. 3a IJUX YMOB BMHMKA€E I0Tpeda pO3MIMPIOBATU IIAOI ITig,
rociBaMy OaraTopiunmx 6000BUX TpaB i O0OOOBO-31aKOBUX TpaBO-
cyMilllell, IO cHpuATUMe “OXKHUBAeHHIO” IpyHTiB. KpiM TOro, mo-
TpiOHO CKOpOuYyBaTM IIAONI IIPOCAIIHMX KyABTYpP Yy CTPYKTypi
IIOCIBIiB.

JoCuTh BaXXKAMBOIO IIP00AEMOIO AesSKMX OPTaHiYHMX A0OpUB,
SIKI peryAsSIpHO HNPOAYKYIOThCS, € HeOOXiAHICTh IX IOCTIiNHOI yTuAisa-
1ii. Oco6AMBO 11 CTOCYETHCS BeAMKUX TBAPMHHUITBKIIX KOMIIAEKCIB,
Ae BUPOOASAIOTBCS 3HAYHI OOCATM PpigKOro i HamiBpigKOro THOIO.
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CriBBigHOIIEHHA y X 400pMBax BYTJeIio i a3oTy CTaHOBUTD 1:7,
IO HECHPUATAMBO BIIAMBA€ Ha HAKONMYEeHH: I'ymMycy B IpyHTi. Tomy
IX BHECeHHs Mae€ IIO€AHYBaTUCs 3 BHECEHHSIM AOOpUB 3 BUCOKUM
BMiCTOM BYTA€ITIO — COA0MU, TUPCH, TOpy, AirHiHY Ta iH.

4.1. IMIACTUAKOBUI T'HIN

MiacTUnKoBKiA rHiN — ue cymilw TBepauX i pigkMx BUAINeHb
Pi3HMX TBapWH pa3oM 3 NiACTUMKOIO.

Moro CKAa/ 3aA€XKUTh Big KiABKOCTI 1 CHIBBIAHOINEHHS ITUX
CKJAaAOBUX, a BOHM HEOAHAaKOBi AAd pisHUX BMUAIB (i BiKy) TBapuH i
3aJe>KaTb Big sSIKOCTi Ta KiAbKOCTi KOPMiB.

Y BeaMKoi poraToi Xy400M, KOHell Ta OBellb TBepAUX BIAiAeHb
Giabllle, a y cBMHel MeHINe, HDK pigkux. 3a ckaagoM i yao0pio-
Ba/ZbHOIO IIiHHICTIO IIi BUAiAeHHs TaKOX HepiBHOIiHHI: 1ToHaZ 90 %
ycsoro Qocdopy mictursesa y teepanx, a 50-75 % asory i 80-90 %
Kaailo — y pigkux Bugisenssax. Ilo Giapine B palfioHi KOHIIEHTPO-
BaHMX KOPMiB, 3aCBOEHH:I SIKMX 3HAYHO BUIIE, HiXK IPyOMUX KOPMiB, TO
MeHIIIe ¥ BUAIAeHHX CyXOl pedoBMHM, ale Oiabiie a3oty i pocdopy.

Aszor, ¢pocdop i cipka TBEpAMX BUAIAEHD YCIX TBAPUH BXOAATH
A0 CKAaAy Pi3HUX OpTraHiYHMX CIOAYK i MOXYTb OyTHU AOCTYIIHMMU
AA51 POCAVH AMIIE MicAs MiHepaaizarii.

Y piakux BUAIA€HHSX YCi eAeMeHTU KMB/AEHHs 3HaXOAAThCS B
AeTKo MiHepazizoBaHuX abo AerkoposumHHNX ¢$opmax i 3aBAsIKU
MiKpOOiOAOTIYHMM IIePeTBOPEHHAM AyKe IIBUAKO CTalOTh AOCTYII-
HUMU A4Sl POCAVH. Y TBepAUX i piAKMX BMALAEHHAX y HaiOiAbIn
PYXOMHUX, OTXKe, i AOCTYHMHMUX A4S pocauH $opMax, 3HAXOASITHCS
KaAili Ta KaAbLili i MEHIIIOI MipOO MarHii.

CBixi BMAiseHHs TBapMH 5K AOOPUBO He BUKOPMCTOBYIOTH,
OCKiABKM BOHM MO>KYTb MicTuTH OaraTo HaciHHs Oyp’sAHiB, XBOpOOO-
TBOpHMX OaKTepiit TBapuH i A104MHHA, 3a0pyAHIOBAaTU JOBKiAAS.
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3a cTyneHeM pO3KJAaJaHHS IIACTUMAKOBUII THii yYMOBHO
IIOAiASTIOTH Ha:

céikuli  cAaOKOpO3KAAdeHuti — 1l 3aAUINKM KOpMiB i
MiACTUAKA, SIKi Mali>Ke He 3MIiHNAM KOAip 1 MilTHiCTB;

HanienepenpiAuii — Il 3aAUIIKM KOPMiB i TigcTmaka, IO
HaOyAM TeMHO-KOPMYHEBOTO 3a0apBAEHHS, BTPaTUAU MIIHICTD i
A€TKO  pO3pMBAIOThCS; Maca THOIO TOPiBHAHO 3  BUXiIAHOIO
3Mmenmmmaacsa Ha 10-30 %;

nepenpiAuii — Iie OJHOpigHAa TeMHO-KOpHUYHeBa MacA0I104i0Ha
Maca, CKAajoBi SKOI MalbKe He pO3pisHAIOTBCA; Ha Il craail
BTpPayvaroThCsl II0AO0BMHA BUXiAHOI Macy I OpTaHiuHMX pedOBUH;

nepeziiii — lle OJAHOpigHa 4YOpHa CMIIyda Maca; JOTO BUXig
CTaHOBUTD A0 25 % CBI>KOI0O THOIO.

Haribiapiny ya00proBaabHy ITHHICTL Ma€ HamiBnepenpianii
rHilT. /loBeAeHHS JIOTO A0 IIePenpiaoro CTaHy i IIeperHoO 3MeHIIyE B
2-3 pa3y BMICT OpTraHiYHMX PEYOBMH, 3HAYHO 3MIiHIOEThCSA XiMiUHUIA
CKJAaJ: YHacAigok amoHigikamil asoTHMCIMX CIIOAYK BiAOyBarOThCS
3Ha4Hi BTpaTu as3ory.

Aaa  TACTMAKM  BUKOPMUCTOBYIOThH COAOMY  3€PHOBMX i
3epHOO0OOBUX KyABTYpP, TOP(, TUPCY Ta iHIIi MaTepiaan. 3aaexKHO
BiA BUAY i KiABKOCTI MiACTMAKM BOHA 30iABIIy€E BMUXig THOIO i BIIAMBAE
Ha JOro XiMiuHMI CK4ag i BTpaTu eAeMeHTIB >KMBAEHHS 3 HbOTIO.
ITiacTnaka noranHae pigki BUAiA€HHs TBapUH Ta aMiak, IO 3HIDKYE
BTPaTU a30Ty, KaAilo I iHIINX PO3YMHHMX Y BOAl €1€MEeHTiB i Tasis.

ITigcTnaxa 3MeHIITy€ BOAOTICTh IHOIO. Bin crae myxximmm, 1o
HNPUIIBUALIYE MiKpoOioAOTidHe pPO3KAaJaHH:, IIOAETIIYE JIOTO
HaBaHTa’KeHHsI, 30epiraHH:, TPaHCIIOPTYBaHH: i BHeceHH:. BoHa Mae
BeAlKe CaHiTapHO-Tiri€HiuHe 3Ha4yeHHs, CTBOPIOIOYM M’siKe Teride i
cyxe A0XKe AAs TBapyH. ToMy 40CUTh BaXKAMBOIO SIKICTIO MIACTUAKHA €
3AaTHICTD IIOTAMHATU PiAVHU i Ta3M.

Aast  moainiieHHsI TOTAMHAABHOI 34aTHOCTI coaoMu  Ti
MOTpPiOHO 3aCTOCOBYBATH Y BUTAAAL pisku poaMipom 8-10 cMm. I'Hiit Ha
Takiil IiACTMAI IIiApHiNle yKAaJa€Thcs B INTabeab 1 mig dgac
30epiraHH: BTpada€ MeHIIle a30Ty Ta Kpallle 3aTOPTa€ThCA B IPYHT.
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Bepxosuit Topd, mnOpiBHAHO i3 COAOMOIO, Ma€ BeAUKY
BOJAOTOEMHICTD: SKIIIO O4HAa MacoBa YacTKa COAOMU IIOIAMHa€ 3-U
JacTuHU Boay, To Topd — 10-15 yactuy, tTupca — 44,5 yacrus.

Cepeanpog000Ba KiABKICTh Pi3HMX BUAIB IiACTMAKOBOTO
MarepialiB Ha OAHY I'OAOBY XyA00l 3MIiHIOETBCS 3aA€XKHO Bij BUAY
TBapMH, KiAbKOCTi Ta sKOCTi 3TOAOBYBaHUX KOPMiB i MaTepiaabHO-
TeXHIYHIX MOKAMBOCTEN rocriogapcrsa (Tada. 4.1).

Tabanms 4.1
CepeaHp0A000Ba KiabKiCTh iACTUAKY, KT,
Ha O4Hy rOA0BY XyAOOu

T
Coaoma op¢ - —
Bua tBapuH . | mepexiaumit, | Tupca
3€PHOBIUX | BEPXOBUI1 .
HU3UHHUI

Beauxka porara xyao0a:
Aopocaa 4-6 3-4 10-20 3-6
TeAsTa 2-3 1,5-2 5-10 2-3
Cauni 1-3 0,5-2 2-3 2-3
Bis1ii, ko3m 0,5-1 - - -
Koni 3-5 2-3 8-10 2-4

Buxid znoto 3aAeXXUTD Bij KiAbKOCTI iACTUAKM, BUAY TBapuH i
TpuBaaocTi ix criitaoBoro mepiogy. Voro MoxHa po3paxysaTu
KiapkoMma criocobamu. Hampmkaaa, mpm BukopucraHHi Ha OAHY
roaosy BPX 3a 400y 2 xr coaomm 3a critiaosuit niepiog (200 4i0)
HaKOIIMYIYETLCS OAM3BKO 7 T THOIO, a PV BUKOPMCTaHHI HM3MHHOTO
Toppy — 20kr 3a 400y Buxig rHowo craHosuth 1271. CBuHI
HPOAYKYIOTh 3a pik 1-1,5 T rHOIO Ha OAHY r0A0BY, KOHi — 7 T, BiBILIi —
0,5 T Ha 0gHY TOA0BY.

JIKIO BMXOAUTM 3 TOTO, IIO CyXa PeYyoBMHa KOPMY 3aCBOIO-
erpca TBapuHamy aumre Ha 50 %, a iHIma 1moaosuHa 1i IepeTBoO-
PIOETHCS Ha THIiM 1 MigCTMAKa NOTAMHAE Pigki BUAIAEHHS Yy Bialio-
BigHOCTi 1 : 4, TO BMXig rHOI0 (H) MO>XHa po3paxyBaru 3a GOpMY10I0:

H=4(K:2+ID),
ae K — cyxa peyosnHa KopMmy;
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I1 - maca miacTmaxu.

Buxia rHOIO TakoX  pO3paxoBYIOTb 3a  (POPMYyA0IO:
H=2 (K +II). Hapukaaa, y ®panuii KiapKiCTh THOIO BU3HAYaIOTh
MHO>KeHHSIM MacH BChOIO CTaja Xy400u Ha KoedirrieHT 25.

Aas pO3paxyHKy BUXOAY BUAIAE€Hb A4S BCHOTO IIOTOAiB’s
Xy400M B TOCIOJApCTBi IIOTO IepeBOAATh B YMOBHI TOA0BM 3a
TaknMu Koedinientamn: koposu i1 koHi — 1,0; Teasra — 0,6; cBuHi —
0,3; BiBmi 3 kosm — 0,1; mruma — 0,02. Buxia Teepaux i pigkmx
BUJiAeHb BiJ OAHi€l yMOBHOI roaosu Xyao0m craHosutTh 40 Kr 3a
200y. SIK piuyHMITI HOpMaTUB BUXOAY PiAKMX i TBepAMX BMAiAeHD 3
ypaxyBaHHaM 15 % BTpar mig 4ac 30epiraHHA npuitHATO 9,5 T Ha
YMOBHY ro40By. /o 11i€1 KiAbKOCTi BUAiA€Hb 445 BCiX TBapUH, 110 € y
rOCII0AapCTBi, 404aI0Th Macy HiACTMAKOBUX MaTepiaaiB i OTpPUMYIOTh
3araAbHUI BUXiA OpraHiYHNX A00pUB 3a piK.

ITlig uac pospaxyHKy Macu THOIO, IO 30epira€rbcs B
THOECXOBHMIIIAX abo mTabesx, HOTpiOHO BpaXoByBaTH 110TO 00’ €MHY
Macy, 1/m3% cBixoro — 0,4, ymiasaeHoro — 0,7, HamniBnepernpiaoro —
0,8, mepenpiaoro - 0,9.

3aaeXHO Bia crocoOiB HaKONNM4YeHHs i 30epiraHHsa Ta A0
BHECEHHsI THOIO B IPYHT IpoIecu pPO3KAaJaHHA JIOTO OpraHiYHMX
PeJoOBUH i BTpaTU a3oTy MOXYTb Ay:Ke BigpisHATuCA. Buxopucro-
BYIOTb TPU CITOCOOM 30epiraHHsI THOIO: Tapstamit (ITyXKuii), XOA0AHNI
(mriapHMII) 1 rapsAde-XoAO0AHMII (ITyXKO-IIiAbHUIT). 3a zapa40zo
cnocoby 30epizanna THiI CKAaAalOTh y BY3bKi, He IIMpIIe HiX 3 M,
mrabeai Ge3 yIIiAbHeHHs, e BiH 4OCUTH IIBUAKO PO3irpiBa€Tncs 40
temneparypu 60-70°C. Ilpu npomy BiaOyBaroThcs BeAuKi BTpaTu
(20-30 %) asoTy 11 OpraHiuHMX pedoBUH. I'Hill Ma€ HoraHy SIKiCTb, IITO
3YMOBAEHO HEepPiBHOMIPHICTIO JIOTO pO3KAajaHHS: B OAHMX MICIIX,
3a3BMYall y cepeauHi Imrabeas, BiH agy>e poO3irpiBa€Tbcs, B iHIIMX
(10 KpasIx) — mepecuxae i IoraHo po3KaaAaeThcsl. 3a TaKOTro CIIOCo0y
30epiraHHs1 BigOyBalOThCsI 3HaUHI BTpaTU THOIBKI.

3a xoA00H1020 cnocoby 36epizanis BUAAAEHUI 3 TBAPUHHULIb-
KX IpUMIIIeHb THi CKAaJaloTh y INTabeal 3aBIIMPIIKM 5 M i
3aBBUIIKK 1,5-2 M i Bigpasy yIIiAbHIOIOTE. 3BepPXY JI0T0 HAKPUBAIOTh
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mapom 10-15cm  TOpdy, pizanoi coaomm abo rpynry. B
YIIiAbHEHOMY nrrabeai TeMIlepaTypa B3MMKY He HiAHIMaE€ThCs BUILE
25°C, a Baitky — 30-35°C. Mikpobioaoriusi Ipoliecu YIIOBiABHIO-
IOTBCSl, TOMY BTpaTy OpraHi4YHMX PEJYOBMH i a30Ty MiHiMaAbHi.
HamiBriepenipianii  THiJt B3MMKY YTBOPIOETLCA uepe3 3—4 Mic,
nepenpiamii — yepes 7-8 wmic. micas 3akaagaHHsa ITabeaio. 3a
2apaue-xoA00H0z0 cnocoby 30epizanns THII CIIOYaTKy BKAaAalOTh
mapamu 80-100 cm, a micas miAgBMIIIEHH: TeMIlepaTypu B IIapi 40
55-60°C itoro ymiapHIOIOTS. IIpy 1boMy TemIiepaTypa 3HUKYETBCS
a0 30-35°C, mo BigmoBiga€ X0a04HOMY 30epiraHHIO. 3a TaKOIO
criocoOy 30epiraHHs HaIliBIepeIpianii THilI yTBOPIOEThCs yepes 1,5-
2 Mic., a nepenpianii — yepes 4-5 mic.

Harikparuit THiiI OTpMMYIOTh IIpM YTPUMaHHI XyAo0u Ha
zauboxiti nidcmuayi. Ha nogaTky crifiaosoro nepiogy B npuminieHHi
mapoM 20-30 cM po3cunaioTh TOp@ BOAOTICTIO He Oiabie Ak 50 % i3
pospaxynky 300 xr Ha ogHy Koposy. [loTiM Ha map Topdy KaasyTs
map coaomu. Yepes xoxni 10 4i6 HacumaioTs HOBMII mIap TOpPy
ab0 co10M’STHOI Pi3KU.

Y IpynoBmx ceKkUifgX 3 TAMOOKOIO HEe3MiHHOIO ITiACTIAKOIO
3aCTOCOBYIOTh COAOMY 34aKOBMUX KyaAbTyp. IliacTmaxy 3aMiHIOIOTH
1-2 pasm Ha piK 3a KOXKHOI 3aMiHM IIOroaiB’st xyao0m. CrogaTky
Hacreas10Th 1map 20-30 cm. Yepes kokHi 3-7 4i0 KaAadyThb CBiIXKY
coaomy mapom 10 cm. 1110 TexHOAOTIIO 3acTOCOBYIOTH Ha (pepMax 3
BUPOOHUIITBA MOAOKa 3 Oe3MpUB A3HNM yTPUMAaHHAM KOPiB, IIij yac
BUPOIYBaHH: pPEMOHTHUX TeNAMIIb 1 HeTeaiB 3a TIPYIOBOTO
yTPUMaHHSA MOAOAHAKY.

I'nifi 3aroTOBASIIOTH TaKOX Ha BUIYABHMX MalidaHdmMKax i y
II0ABOBUX 3arOHaX, Ae fK MiACTMAKY BUKOPMCTOBYIOTh COAOMY i
Top. 3a0uparoTs 10ro OAUH — ABa Pa3M Ha piK i BUBO3ATH y I104e,
CKJAaAylOuM B yIIiAbHeHi ITabeai. Takmii IHiil AOCUTH BUCOKOI
sIKOCTi. BiH Maif>ke He BTpaJae aMiaky.

I'moecxosuia (KOTA0BaHHOTO abO Ha3eMHOTO TUITY) OYAYIOTh
He 6avpxye HiXX 50 M Big TBapuHHHUIIBKOTO ABOPY i 200 M Big >XuTA0-
BUX HpUMiITeHs. JHO THOECXOBMINIA Ma€ OyTH BOJAOHEIIPOHMKHMM i
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MaTu HaxmaA y Oik 30ipHMKa THOIBKM. 30ipHMK THOIBKU OyAyIOTh i3
pospaxyHKy 1,3 M Ha ko>xHi 100 T rHOIO.

Aas BUBe3eHHs THOIO Ha II0Je B3MMKY Ilig ITadeab roTyiOTh
MallgaH4MK — OYMIAIOTh JIOTO BiA CHIry i 3acreasiors mapom 20 cM
Topdy abo coaom’sHOI pisku. Illtabear popmyioTs 3aBBUIIKK 1,5—
2 M i 3aBImMpIIKY 4-5 M, YKpUBaIOTh I1apoM Topdy abo coaoM’sHOI
piskn (g0 25 cm). Illtabeai po3MiIIyIOTh IO IIOAIO TaK, IIOO IIpu
BHECeHHi THOIO Oya0 sKHaliMeHIle XOAOCTUX IIpOI34iB TIHOEPO3-
KIAAQYiB.

I'niit € oagHMM i3 Axxepea 3a0yp’ ssHeHH: 1104iB. ¥ cepeAHLOMY B
1 xr cBi>Xoro rHOIO MicTuThCA Big 50 THC. 40 5 MAH HaciHUH Oyp’sHiB,
3HayHa YacTUHA SKUX XXUTTE3AaTHa.

Hacinua Oyp’sHiB HoOTpamas€ B THill KiAbKOMa IIAsIXaMMU:
pasoM 3 KOpMaMl, IIpOXOAsS4M 4Yepe3 TpaBHUII KaHaa KoHei, 10—
12 % macinus 30epirae cxoxicts, kopis — 24-27, csuneit — 7-8 %;
HalOiABII JKUTTE3AaTHe HACiHHS IIaBAIO Maloro, 100041, POMaIIIKI
Ta iH.; i3 MiACTUAKOIO; BHACAIAOK IHOTPAILASHH: HaCiHHA POCAMH, 11O
pocTyTh Ha OypTax, 3a TpUBaAOro 30epiraHH: rHOIO.

3a HemnpaBMABHOIO 30epiraHHs THOIO B OypTax Oyp aHK
APY>KHO IPOpPOCTalOTh, IO 3YMOBAIOE CHUAbHE BTOPUHHE 3a0yp’s-
HEHH:I OpraHiYHMX A400puB. Tak, KiAbKiCTh JKMTTE€34aTHIX HACIHIH 3a
AiTHIN Nepiog Moxke 30iapmrysaTucs y 10-50 pasis.

3acmocysanna nidCMUAK06020 zHONO0 PO3IOYMHAIOTH i3 pO3-
II0AiAy HasBHOI JIOTO KiABKOCTi B TOCIIOAAPCTBi MiX CiBO3MiHaMM i
1o3a HUMHU B TaKOMy IIOPsAAKY: OBOYeBi, IpuepMCchKi KOPMOBi,
OABOBI.

OBoueBi KyAbTypM HaliBMOarAMBiIIl 40 POAIOYOCTI I'PYHTY, ade
peaxIiisa ix Ha opraHiuHi 400puBa HeogHakoBa. Halikpale Ha HMX
pearyioTh cAaHKi KyAbTypu (Oripok, xabauok, rapOys3, KaByH, AMHS i
T. 4.), @ TAKOX IIM0yAs1, YaCHMK, KaIlycTa 0iaoroaosa i 11BiTHa, 3eaeHi
KyABTYPH, peAucka.

I'Hi’t BHOCATS ITig KOPMOBi KyABTYpM Ha IOAsX 1106Au3y depM,
IO 3HIVDKY€ TpaHCHOpTHI Burpatu. Hanuyramsimi 3 Hmx -
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KyKypy43a, OAHOpiuHi, 0coOAuMBO OaraTtopiuni TpaBu, KOPMOBI
KOPEeHeIA0AN.

Y moapoBMx ciBo3MiHax I'Hill BHOCSTS Ilig KYKYPYy43y Ha 3€pHO,
OypsIK IIyKpOBMIA, KapTOILAIO, 031Mi 3epHOBi. [Ilnpoko mpaKTHUKYIOTh
JIOTO BHECEHH: B UMCTHX 1 3aMHATUX IIapax.

HopMu rHOIO 3azexaTh Big I'PYHTOBO-KAIMaTHMYHMX YMOB,
JIOTO KiABKOCTI i SKOCTI, CIIoco0iB BHeCeHHsI, 0i0A0TiYHMX 0coDAM-
BOCTEl CiAbChKOTOCIIOAAaPChKUX KYyABTYpP, €KOHOMIYHOI AOIiABHOCTI
Ta ekoaoriynoi Oesreunocti. Ha Iloaicci mig mpocanni KyanTypu
sHOCATH 30-60 T/ra, 30Kpema mig Oypsaxk mykposmit — 40-50,
kapronaio — 50-60, kykypyasy — 30—40, mig seprOBi — 20-30 T/ra; B
Aicocreny mig mpocarnHi KyAbTypu BHoOcATh 40-50 T/ra, B paitoHax
HeJ0CTaTHLOTO 3BOAOXeHHsA — 20-35, mig sepnosi — 20-25, Ha
epogosaHnx IpyHrax — 40-60 1/ra; B Creny Ha GorapHMX 3eMAsIX IIiA
3epHOBi Koa0coBi BHOCATH 20-25T/ra, mig mpocamui — 30-40, Ha
3pOIIyBaHIX 3eMASX Iig rpocarHi — 60-80 T/ra.

IliacTAKOBMII THiJi BHOCATL Ha I10As THOEPO3KMAAYaMM i B
TOJ Xe A€Hb 3arOpTalOTh Y I'PYHT, OCKiAbKM He 3a0paHMIi yIIPOAOBXK
A00u THiNT BTpadae 40 50 % amiauHoro asoty. I'ambnuna 3aropraHH:
THOIO B I'PYHT 3a4€KHO Big I'PYHTOBO-KAIMaTIMYHMX YMOB i CTyII€HS
JIOTO pO3KAajgaHHs KoausaeTbess Big 15 g0 30cMm. 3a miakoro
3arOpTaHH: Yy BOAOTOMY IPYHTI pO3KAaJaHHS IOT0 IIPUIIBUAA-
IIYETHCs, 3a TAMOOKOTO — YIIOBIABHIOETHCA. 3a HecTadi Boaoru (B
3aCyIIAMBUX YMOBax) MiJlKe 3aropTaHHA 3aTPUMYE pPO3KAaJaHH:
THOIO i e Oiapmie sucymrye 1pyHTt. Ha rpynTax aerkoro rpanyao-
MeTPMYHOTIO CKAaAy THili moTpibHO 3aroprary rauodiure.

Y pasi aokaaizarllii OCHOBHOTO BHeCeHH:I THOIO (y OOpO3HMU, B
psAAKM) MiHiMaABHI HOpMM JOTO 3MEHIIYIOThL y 2-a pasyu, a 3a
ZI0Ka/AbHOTO BHECEHH:] ITi/, Yyac caaiHH:A (B IMKI) — B 4-11 pasu.

/lokaziszallig Ta 3MeHIIIEHHS HOPM BHECEHHs 3a OyAb-sIKOTO
crocodby 3acTOCyBaHHs THOIO 3HA4YHO IIiABUIIYE OILAaTy HOTO OAM-
HULIL TIPUPOCTOM YpPOXKai0 IHepIIOI0 KyAbTYpolO. 3aleXXHO Bij
HOPMM i IPYHTOBO-KAIMaTM4YHOI 30HM 1 T THOIO OKYyILAIOETHCSA
TaKUMM IIpUPOCTaMM BpOXKaio, I: Kapromai — 1,3-2,2, Oypsky
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nykposoro — 1,9-3,8, sepHoBux xoaocosux — 0,13-0,29, kykypyasu —
0,2-0,3; Ipy BHeCeHH] THOIO 3 MiHepaABHUMU A00pUBaMM IIPUPOCTU
BpOXalo BignosigHo craHoBAsThH, 1I: 0,27-2,0, 1,1-3,0 i 0,14-0,22.
3assnyaii, 1 T rHo0, BHeceHOro y cipoaMiHax Iloaiccs, 3abesreuye
npupict ypoxaioo 1,21, B Aicocreny — 0,8, y Creny — 0,611 y
repepaxyHKy Ha 3epHO.

I3 BHeceHOro y IPYHT TIHOIO B MepIIMii PiKk POCAUHMU
suKopucToByioTs 20-30 % asoty, 3040 — pocdopy i 60-70 % xaaiio
3araapHoro ix BMicTy. OT:Ke, IOpiBHAHO 3 MiHepaAbHUMU
AoOpuBaMm a30T y HepIInii pik 3acBOIOEThCs ripre, gocdop —
MarKe BABiUi Kpallle, a Kaaiil MalikKe O4HaKOBO SIK 1 3 MiHepaAbHMUX
200puB. Tomy THiNT HacamIlepe IIOTPiOHO AOIIOBHIOBAT! MiHepab-
HUMMI a30THUMU goOpusamu. e migTBepAKyeThCs i BiATIOBiAHUMU
pospaxynkamu. Hanpukaaa, AKIo HamiBIepenpianii coaoM’ sSHUM
rHin mictute 0,5 % asoty, 0,25 — P20s i 0,6 % K20, To mpu itoro
sHecenHi 30 T/ra B I'PyHT HaAXoAUTH BianosigHo 150 Kr a3oTty, 75 Kr
P20s i 180 xr K20. ¥ nepmmii pik KyabTypu 3acBOIOIOTH BiAIIOBiAHO:
asory (30 %) 45 kr/ra, P20s (35 %) 26,3 kr/ra i K20 (60 %) 108 xr/ra 3a
crisBigHoIenH:sA N : P20s: K20, m1o gopisnioe 1,7 : 1,0 : 4,1.

biapmiicTh  CiABCHKOTOCHIOAAPCBKMX — KyABTYP — HaitOiabIme
3aCBOIOE a30Ty, IIOTIM Kazito i wmenme d¢ocdopy y TaKux
(N : P20s5 : K20) cmiBBigHOIIeHHAX: 3epHOBI Koaocosi — 2,8:1:1,9,
tpaBu — 3,5:1:3,0, 3epHOOO6OBI — 5:1:2. Kasiediapni KyasTypu
3aCBOIOIOTL  Oiabllle  Kaaio: Xapromas 3:1:4, KopeHeraoau
34:1:4-6, comamuuk 2:1:6-7 i T.4. OTXe, BCi KyapTypm, 3a
BUHSTKOM COHSIIHMKA, TPV yA00peHHI THOEM HoTpeOyIoTh A0AaT-
KOBOTO BHECeHH: a30Ty MiHepaabHUX 400pus. Ha apyruii i B HacTym-
Hi pOKM eJeMeHTHU >XMBAEHHs 3 THOIO IIPOJOBXYIOTh BUKOPMCTO-
ByBaTUCSI KyAbTypamu ciposminm. Buxopucranns asory, ¢pocdopy i
KaJilo iHIIOIO KyABTYpOIO Ha APYIMI pPIiK BiAIIOBiAHO CTaHOBASThH
15-20, 10-15, 10-15 %, Ha Tperiit pik — 10-15, 15-10, 0-10 %.

TpuBasicte 1micasdAil TIHOIO  3a4€XUTh Big IPYHTOBO-
KAIMaTMYHMX yMOB, 30KpeMa Bijg TIpaHyJAOMeTPUYHOIO CKAaAy
rpynty. Ha mimanmx i cymimanmux rpyHTax cymapHa J10To Ais TpUBa€
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3—4-u poOKM, Ha AETKO- i CepPeiHbOCYTAMHKOBMX — 6-8, Ha Ba’KKO-
cyramH-kKoBux i ramumcrux — 10-12, iHoai 16 poxis. 3a ai€io Ha
NPOAYKTUBHICTb KyABTYp THIilI He IIOCTYIIa€ThCs MiHepaAbHUM
AoOpMBaM, BHECEHUM y HOpMaX B €KBiBaAeHTHMUX KiAbKOCT]X, a Ha
AeTKnx, OiAHMX Ha OpTaHiYHi pedoBMHM IPyHTax HaBiTh IepeBa’ka€
iX.

Hartsummuii edekT crioctepira€Tbcsl 3a CyMiCHOTO BHECEHH:
THOIO (OpraHiuHMX A00OpMB) i MiHepaabHUX A00puUB, TOOTO Yy Ppasi
AOIIOBHEHHsI HeAOCTAaTHHOI KiAbKOCTI €4€MEHTIB >KMBAEHHSI THOIO
e/eMeHTaMU >XUB/AeHHs MiHepaabHux 4o0pus. IIpore Ha mpaxTmiii
THil1 BHOCATH AMIIE IiA OAHY — ABi KyABTYpPM CiBO3MIHM, a IIig, iHII
KyABTYPMU, 3 YpaxXyBaHHAM ITiCAsAAIL THOXO, BHOCATD AUIIe MiHepaAbHi
AobOpuBa.

Brecennst opraHiuHMX A00pUB Ma€ CHPUATU MHiATPUMAHHIO
6e3gedinuTHOro GasaHCy B I'PYHTi OpPTaHIiYHMX pedyoBMH. Beaskarors,
IO A4S IBOTO IIOPOKY MOTPiOHO IX BHOCHTM (B IlepepaxyHKy Ha
Hamisnepenpiauit coaoM’stHuit  rHii) Ha Iloaicci 14-1871, y
Aicocmeny —11-13, y Cmeny — 9-10 T Ha 1 ra naomii cisoaminm.

Y cepeanboMy 1T BHECEHOTO THOIO 3abe3Ileuyy€ YTBOPEHH:I
TaKOI KiABKOCTi TyMyCy B IPyHTi, KI: Ha [loaicci - 42, B Aicoctemny —
54, B Cremy — 59.

ITia gac 30epiraHHs i3 THOIO CTiKa€ zHOi6KA — IliHHe IIBUAKO-
Aitoge 200puBo. I'HOIBKa, sIka 30Mpa€ThCA y THOIBKO3OipHMKaX 6iast
TBapMHHULIBKMX Ipumimens, mictuts 0,1 % asory, 0,03 - P20s,
0,28 % K20, Toai sAK THOIBKa, 5IKa 30Mpa€ThCsi y THOECXOBUINAX,
Mmictuts 0,26 % azoty, 0,06 — P20s i 0,58 % K20. Otrxe, rHoiBKa — IIe
a30THO-KaJiliHe 400puBO.

A5 3HUKEeHHs BTpaT a30Ty B THOIBKY 400aBAsIOTh BigIlpalibo-
BaHe MOTOPHE MacTHUAO i3 po3paxyHKy 3—4 4 Ha 1 m? mosepxwi. I3
cBi>koro rHOIO BrAiasA€eThcsa 10-15 % rHOIBKY, a 3a TapsI90ro CIIoco0y
30epiraHHs1 — Itle OiablIre.

I'moieky Halikpallle BMKOPMUCTOBYBaTU AAs BUTOTOBAEHHS
KoMIIOCTiB. be3 KomIiocTyBanHs HOpMa II BHeCeHH: cTaHOBUTH 10—
20 t/ra. Iliag>XuBA€HHSA TPOCAITHUX KYABTYp HOPMOIO 5-7 T/ra Aas
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nepIoro migxmsaeHHs i 8-12T/ra — A4s8 APYroro mpoBOAATh Ha
ran6uny 8-12 cm. Aas Mig>XUBAEHHs O3MMUX, IIaCOBUIIN i CIHOKOCIB
THOIBKY (3-5 T/ra) y 2-3 pasu po3soaats BoAoI0. [Ipore sKio BmicT y
Hilt asory MeHm 5K 0,2 %, po3BedeHHsI He TOTpiOHe. BakaroTs, 110
1 T THOIBKM MiABUIITY€ BpOXKaliHICTh KyAbTyp Ha 1 11 (Y HepepaxyHKy
Ha 3ePHO).

4.2. BE3IIIACTUAKOBUI THIN

Besennsi TBapMHHMIITBA Ha IIPOMMCAOBiI OCHOBi He
nepeabayda€ 3acTOCYBaHHs MiACTUAKIA.

BesnigcTunkoBUiA rHIK — Ue cymiw pigkux i TBepaux
BUAINEHb TBAPVH 3 JOMILLKaMu KOPMIB i BOAW.

3aaeXHO Bia KiAbKOCTi BOAM, IIO 3YMOBAEHO TEXHOAOTI€IO
Mioro BUAiAeHHs, 0e3MiACTMAKOBUI THIiN MOAIASIOTh Ha HaIliBPigKMI
(MicTuTp 6iabI HiXX 8 % cyxoi pedosunM), piaknii (3-8 %) Ta rHOIOBI
cToku (anie 3 % Cyxoi pedOBUHMN).

AAas po3paxyHKy KiAbKOCTi OTpMMaHUX OpraHiYHUX A00pUB
3aCTOCOBYIOTh KOe(IiITi€HT AAs IlepepaxyHKy Ha yMOBHUII THIN i3
BMmictoM 25 % cyxoi peuoBmHu i 75 % Boau. KoedinieHT aas
nepepaxyHKy (K) pospaxoByioTs 3a Takol0 pOpPMYA0IO:

K = (100 - Bq)al('r) . (100 - ByMOB),

Ae Bgaxr — paxTIraHa BoAoricTh, %;

Bymos — yMOBHa BoaoricTb (75 %). SIKII0, HallpuKAad, BOAOTICTh
rao10 90 %, To K= (100 - 90) : (100 — 75) =10 : 25 =0,4.

SIKIII0 BOAOTriCTh 0E3MiACTIMAKOBOIO THOIO He BM3HA4yalOTh, TO
MO>KHa BMKOPUCTaTU Taki KoepilieHTM A4Sl IIepepaxyHKY B YMOB-
HUII THil: THOIOBi cToku — 0,06; pigknit 6esmigcTuakosuii THiN — 0,2;
HaniBpiakuii — 0,5; migcTmakoBuii THi i pisHi komnioctn — 1.

ITpubansanit Buxiaz Oe3MigCTMAKOBOIO THOIO Ha 400y Big
oAHi€l roa0BM BeAmMKoi poraroi xyzoom (BPX) cranosuts 40-55 a
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(25-35 2 xaay, 10-15 a ceui ta 5-10 2 BoAM), Bia oani€l cBuHi — 10-
12 a. IloTpiOHO TaKOX BpaxoByBaTH, II0 1 M? piAKOTrO IHOIO Ba>KUTb
6amusbko 0,95 1, HamiBpiakoro — 0,9 T. Takmit THilt A0CUTH TeKydmii,
BiH 4€TKO PyXa€ThCs IO TPYyOOIIPOBOJaX CAaMOILAMBOM i 10TO MOXKHa
IepekadyyBaTii 3a JOIIOMOIOIO HAacoOCiB, IO 3HA4YHO CIIPOIIyE
OUMINIEHHSI TBAPMHHUIILKUX IIPUMIIIEHb Ta CTBOPIOE YMOBM AAs
IIOBHOI MeXaHi3allil I0TO BHeCeHHS B IPYHT.

KizbkicTs i sIKicTh pigKkoro 0e3migcTUAKOBOIO THOIO 3a1€KUTh
Bia BUAY i BiKy TBapuH, TUILy TOAiBAl, TPMBAaAOCTI IIepioAy Biaroaisai
abo CTiifA0BOTO yTpMMaHH:A, KiAbKOCTi BOAM, IIJO BUTpadva€ThCA Ha
HpI/I6I/IpaHH}I THOIO 3 HPUMIIIeHb, TeXHOAOTil 36epiraHH;I. Taxk,
30i4BIIEHHsT KiABKOCTI BOAUM IIPU3BOAUTH AO 3pOCTaHHSA 00’eMy
rHoio. Hanpukaag, mia gac 36iasienHs Boaorocti autte Ha 2 % (3 90
20 92 %) itoro 06’em 36iapmIyeThCs Ha 25 %. Y cepeAHBOMY PiAKuMIz
THiM ycix Buais TBapyuH Mictuts 0,3 % asory, 0,13 — P2051 0,3 % K20.
Ilicas posmapysaHHsI THOIO B pigky ¢pakuio mepexoants 80 %
asoty, 70 — pocdopy i 90 % kaairo.

MicTKicTh THOECXOBMILIA PO3PaxOBYIOTh 3 ypaxXyBaHHSIM
BIIXOAY THOIO i TpuBaaAoCTi mepiogy 30epiraHHsi, KOAM JOTO He
BHOCATH (BiACYTHICTB BiABHMX IOAiB a0O KOAM BOHM BKPUTi CHirom,
6esaopixcks Tomo). Lle, 3assuuaii, Tpusae 2-6 mic. Buxoasunm 3
1IbOTO, THOECXOBUIIIA PO3PaxXOBYIOTh Ha 30epiraHHsA PigKOTro THOIO
BIIpoAoBX 10 mic.

OcrannHiM YacoM JOCUTh IIMPOKO 3aCTOCOBYIOTh pi3Hi
criocobu 00pobaeHHs Oe3ITiACTUAKOBOrO THOIO i yac 30epiraHHs.

Amnaepobme 06pobAenns — 3a AOIIOMOIOIO METaHOBMX OakxTe-
piit IpOBOAATH 30POAXKYyBaHH: THOIO 3a TemIlepatypu 30-58°C. Lle
edpexTyBHMII cIIOCiO JIOrOo 3He3apadkeHHsI, JereAbMiHTH3arii i
Je3oopallii, a OTpPMMaHMII IpU IbOMY MeTaH MOXXHa BUKOPMUCTO-
ByBaTU Ha BI/IpO6HI/IL[TBi Tay no6yTi. 3a y406pIOBaAbHoro IIIHHICTIO
TaKII THil Mali>ke He Pi3HUTLCA Big, BUXi4HOTO.

Tepmiune o6pobreHHA — 3He3apa’ke€HH:S THOIO, SIKe IPYHTY-
€ThCs Ha 3CigaHHi OiaKiB 3a Temiepatypu noHag 56°C. Ilporpisanus
JI0TO BIIPOJOBX 4001 3a Temmepatypu 56°C maiike He 3yMOBAIOE
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BTpaT a30Ty, TOAL sK IOro BTpaT! IIi4 4Yac BUCYLIYBaHHS 3a
temneparypu 105°C a0 craaoi macu gocsraiors 5075 %.

Ob6pobarenns popmarinom —y rHiit A04aots 1-5 2 popmaainy
i3 pospaxynky Ha 1T. Lle 3arpmmye Mikpobioaoriysi Iporiecu,
yCyBa€ HeNPMEMHMII 3arax, 3MeHIIy€ BTpaTu asoTy (popmadiH 3
amMiakOM yTBOPIOE ypOTPOIIiH — IIOBiAbHOAiIOUe a30THe 400pUBO).

HarnpocTimmmM criocoboM HakpuTTs € IpUpOJHa KipKa Ha
IIOBEepXHi THOIO, sIKa YTBOPIOETHCS 3 THOIO BEAMKOI poraToi Xyao0u
3aBASKM TpyOMM, BOAOKHUCTMM CKAaJOBUM KOpMy. 3aaexkHO Big
TOBIIIHM BOHA MOK€ 3MEHIIMUTU BUIIapOByBaHHsI amiaky 40 70 %.
IIle oAHVM TIPOCTUM CITOCOOOM HAKPUTTsI THOECXOBUII € COA0M’sHa
piska. Ha 1 M2 noBepxsi motpibHO 5-7 KI' coaoMm, mo 3abesreuye
TOBIIVHY Iapy HOKpUTTA 15-25 cMm. Jas mogpibHeHH:s coaoMu i
BUICTI/AAHHs HeIO THOIO 3aCTOCOBYIOTh KOPMO30OMpaAbHIIT KOMOaliH.
3 yacoM coa0Ma IIepeTHMBAE i ITiCAs IepeMilllyBaHHS 3 THOEM
BHOCMUTBLCA Ha I0AsA. BKpuTTs rHOIO 3amobira€ TakoX yTBOPEHHIO
AYPMaHHOTO rasy — 3akucy asoty N20.

AAs HaKpUTTS THOECXOBUILA BUKOPUCTOBYIOTh Pi3Hi IpaHy-
AATH, SKUMMM BKPMBAIOTh IIOBEPXHIO THOIO, 3MIIIyIOYM 3 KipKOIO.
ITicass aocaruenHs ToBmMHM mmapy 15cM BOHM 3a0e3IeuyyioTh
HeoOXxigHe 3MmeHmIeHHsA Bumapis. Ilig gac mepemimryBaHH:, 3aBAsIKU
He3HayHiil HNUTOMIll Maci, TpaHyAsT 3HOBY CIIAMBA€ Ha IIOBEPXHIO.
KoxxHOro poky pasom 3 TrHoeM Ha moas BHocutbca 5-10 %
rpaHyAATiB, TOMY 1€l MaTepiaa IIOTPiOHO peryAspHO IOIOBHIOBATHA.

A HaKpUTTS THOECXOBMIL, BMKOPHUCTOBYIOTH  IIAaBYydi
€JeMeHTU — INeCTUKYTHi HNAUTKM AiameTpom 25 cMm. BoHm miiapHO
NPpUAATAIOTh O4Ha A0 OAHOL i TaKMM 4YMHOM BKPMBaIOTh ITIOBEPXHIO
THOIO y cxoBumli Ha 98 %, smeHmIyoun 3BiTpeHH: rasis 40 90 %.
ITaaBydi eaeMeHTH MO>KHa 3aCTOCOBYBaTH AMIIE Ha PigKOMY THOIO,
SIKUI He Ma€ IIPUPOAHOI KipKIL.

F'eomemGpaHa — rigpoisonsuiiHa nonieTuneHosa nniska 3
nonnaBkamu, sika NNnaBae Ha NOBEPXHi FHOI0.
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[To6 naisky He 3ipBaao BiTpoM, i KpinaATh 40 OOKIB cXOBUINIA
Tak, IJOO BOHa MOIJa 3MiHIOBaTM BMCOTY Yy Mipy HaIlOBHEHH:
cxopumia.  Oguak  HOpu  UbOMY  BMHMKA€  mpobaema 3
repeMillyBaHHAM THOIO.

HartedexrusHinmmM, ase it HAanAOPOXINUM, CIIOCOOOM 3aTpU--
MyBaHHS BUIIapiB € Jax Hag rHoecxosuiem. Ilpu mpomy mnepea-
6aualoTh BEHTUAALINHI OTBOPY, AKi 3MEHIIYIOTh HaAMipHMII TUCK Ta
HeDe3IeKy cIialaxy i BuOyXy Ta IIpPOBOAATh aHTUKOPO3iiiHi 3aX0AM.

HopMmu BHeceHHsI PigKOro THOIO IIij CiAbCBKOIOCIIOAAPCBHKi
KyABTYypU BU3HAYAIOTh 3a BMiCTOM a30Ty (Taba4. 4.2).

Tabanrs 4.2
Hopmi BHeceHHsT pigKOro THOIO
Kyasrypa Hopwma asory, | Hopwma ruoio, T/rav
KI/Ta BPX CBUHEN
Osumi 100 40 25
Kykypyasa, xopenenaoanu,
KapTOILAs 200 80 50
OganopiuHi TpaBu 120 45 30
CiHokocu i macoBuIa 200 80 50

MaxkcumaapHi HOPMM OpPraHi4HOIO a30Ty 3adeXaTb Big
I'paHyAOMeTPUYHOIO CKAaAy I'PYHTIB: BaXKKO- i cepelHbOCYTAMHKO-
Bux — 250 kr/ra, serkocyramakosux — 230, cymimanux i mimanmx —
200 xr/ra.

bBesmiacTiAKOBMII THIN BHOCATS SIK A5 OCHOBHOIO YA0Op€eHH:I,
Tak i 444 migxxusaeHHs. Ha Ba>kkux 3a rpaHy10MeTPUYHUM CKAaAOM
IPyHTax MOTO MOXXHa BHOCUTM BIIPOAOBXK POKY, a Ha JA€rKux, 3
MeTOIO 3amoOiraHHs BTpaT a3oTy, — AWUIIe BAITKYy Iig o3uMi Ta
HaBecHi IIig sApi KyapTypu. 3a OBEPXHEBOIO BHECEHH: JI0TO HeraifHo
MOTPiOHO 3aropTaTyl B IPYHT.

Ha aykax i macomuiax pigkmii THiI BHOCATH YAITKY i3
JOIIYBa/ZBHUX YCTAHOBOK Bigpasdy IIicasl BMIIacaHHsA Xy4o0m aGo
CKOIIyBaHHs TpaBM, 3 TUM, II0O A0 YeproBoro BMKOPUCTaHH:
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MPOMINAO He MEHII fAK 3-u Mic. /A5 MHOAINIIeHHS SKOCTI KOpMY
OTaBy MO>KHA IOAUTHU YICTOIO BOAOIO.

Hari6iab11 ekoa0riyHo Oe3rieqHyM i Halte(peKTUBHIIIINM € BHe-
CeHHsI PiAKOIo IHOIO B I'PYHT IIiJ Yac Mi>XKps4HOTro oOpODiTKy ITOCiBiB.

Y pik BHeceHHs1 0e3IiACTMAKOBUIT IHiMl e(PEKTMBHIIINIL, HiX
MiAgCTUAKOBUIL. Ile MOSCHIOIOTE y 2-a pasu BUIIOKI AOCTYIIHICTIO
asory ta Ha 10% i Giapme — ¢ocdopy i kaairo. Tomy itoro
e(eKTUBHICT, 3HAYHO IIiABUIINYE CyMiCHe 3acTOCyBaHHA 3
docoprHuMy i KaailtHuMmM JoOpuBamm. Y HaCTYIIHI poOKM Ais
0e3ITiACTIAKOBOIO THOIO HIK4Ya, HiXK MiACTMAKOBOIO, a 3araAoM BiH
He MOCTYIIa€ThCsI OCTAHHBOMY.

Caig 3asHaunMTH, 11O Y pasi MOPYIIEHHs TeXHOAOTil BHECeHH:
0e311i4CTIAKOBOIO THOIO € HeDe3IleKa 3a0pyaHeHHs IPYHTY, HOBIiTps,
TIOBepXHeBUX i IPYHTOBUX BO4. B ocraHHix Mo:Ke 30iablryBaTmcs
BmicT HiTparis. [Ipu BHeceHHi y BeAMKMX KiAbKOCTSX abO BIIPOAOBXK
TPMBaJAOrO 4Yacy MOKe IIOTipIIyBaTHCs CaHiTapHUIA CTaH IPYHTY,
BigOyBaTmCAd HaKONMYEHHs BaXXKMX MeTadiB, IO HeraTMBHO
MIO3HAYa€Thcsl Ha PIi3MKO-XIMIUHMX 1 arpoxiMidHMX HOKa3HMKaXx
POAIOYOCTI IPYHTY.

Aas 3anobiranus 3a0pyAHEHHIO IOBEPXHEBUX i IPYHTOBUX BOZ,
CAia TTO€AHYBaTV BHECEHH: THOIO 3 MOApiOHEHOI0 C0A0MOIO, CiBOOIO
MNPOMIXKHMX KyABTYp (peAbKM, pimaky, ripummi Ta iH.), Aki OyAyTs
IepexoraoBaT pyxomi ¢GopMm eleMeHTiB KUBAEHHS 3 THOIO i

rpyHTy.

4.3. ITAIIVHUN ITOCAIA

MrawvHuiA nocnig — uiHHe, HaMGiNblW KOHLEHTpPOBaHe i
LWBMAKOAIKOYE OpraHiyHe JoOpuBo.

BwmicT eaemeHTiB XUBAEHHS B NTAIIMHOMY I1OCAiAl 3a1€KUTh
BiJ CKAaAy KOPMIiB i MeHIII iCTOTHO — Big CITOCOOy yTpMMaHH: IITaxis.
Asoty i ¢pochopy B 0e3IiACTMAKOBOMY KypsSdOMY IOCAIAl 3HAUHO
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BiabIre, HIX y HiACTMAKOBOMY THOIO CiAbCHKOTOCIIOAAPCHKMX TBAPUH
(taba. 4.3).
Tabaniya 4.3
CepeaHill BMiCT BOAM i eA€MeHTiB JKMBA€HHs Y ITaIINTHOMY
mocaiai, BigcoTok cupoi macu

Bua ritmrni Buxig 3a pik, Kr H:20 | N | P20s | K20
Kypn 7 56 | 1,8 | 1,8 1,0
Kaukn 8 70 (09| 1,0 0,6
I'ycu 10 76 (06| 05 0,9
Inamkm 9 75 0,6 0,5 1,0
T'oaybu 1 52 | 1,8 | 1,9 1,6

IToaoBuHa a30Ty, 10 € B NTAIIMHOMY ITocaigi, 4 % dpocdopy i
60 % Xaail0 3HaX0AAThCSA y BOAOpO3umHHIN ¢opmi. Jo ckaagy
[I0CAiAy TaKOXX BXOAUTH 3HA4YHa KiABKiCTB MiKpOeaeMeHTiB, MI/KI
cyxoi pedoBuHN: Maprasifio — 150-400, inuky — 120-400, kob6aasTy —
10-13, miai — 5-10, 3aaiza — 3500-8000.

3aaexXHO BiJ 0cO0AMBOCTEN TeXHOAOTIl BUPOITYBaHHs IITaxiB
rocAig Mo>ke OyTU MiACTUAKOBUI 1 Oe3ITiACTMAKOBUIA.

ITrammHanii 1Mocais 3aCTOCOBYIOTh 4O IOYATKY CiBOM KyALTYpP
Ta Ii4 4Yac iX Berertarii — 44s HiJXuBAeHH:s. BHOcCATH iioro mepeg
CiBOOIO I1ig, HpocaliHi KyAbTypH i oBodi B HOpMmi 4-5 T/ra, mmia 3epPHOB1
KyAbTypu — 2,5 T/ra. Hopmu cyxoro nocaiay B 48a — Tpu pasyt MeHIIII.
Aas miaXuBAeHHS KyAbTyp 3acrocoByioTh 0,5-1T1/ra Gesmiacrma-
KOBOTO IIOCAidy, a Ipy BHeceHHi B 6oposam i smku — 0,4-0,5 1/ra.
Hopmu migcrmaxosoro mocaigy Ha 20-30 % Buimi, a cyxoro BTpudi
MeHIi. /451 1I03aKOPEHEBOTO MiAKMBAEHHS IIOCAiA pO30aBASIIOTH
BOJOI0 y 7 pasis. lltammumii mocaig MoO>KHa 3aCTOCOBYBaTU A4S
BECHJHOIO ITA>KUBAEHHS O3MMUX KyAbTyp (2T/ra), a TakoX AAd
yAoOpeHHs ciHoKociB i macosu (10-15 1/ra).

Cyxmit OTalIMHMIA ~ I10CAi4 — IIMPOKO  3aCTOCOBYIOTh Y
TeNANMYHOMY OBO4iBHMIITBI. Hampukaag, mig oripok 110ro BHOCATS i3
pospaxyHKy 1-5kr/mM2. 3 HBOrO MOXKHA IIPUTOTYBaTHU “INTy4HMII’
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THi, 3MilmIaBmM 3 coAoMoI0 y cmisBigHomenHi 1:10. Jdasa 1poro
MOApiOHeHy COAOMY yKAaAaloTh Imapamm 15-20 cM, mepecumnaroun
rocAaiZoM i moAnBaioTh BoAoio. 3a 5-10 4i0 TemnepaTypa B cepeAuHi
Oypra miguimaeTrsca 40 60°C. Uepes Micanp OypT Iepeaonadyiors i
M0AMBAIOTh BOAOIO.

Y pik micas BHeCeHHs ITAIlMHOIO IOCAidy B CepeaHbOMY
3acBo1oeTbcs 50 % N, 20 — P20s i 70 % K20. 3a Biansom Ha BpoxKait i
SIKICTh TIPOAYKIII MITaIIMHNN II0CAiA y MepIInii pik HaOAMKaEThCs
A0 MiHepaABHIX 400PUB, a B HACTYIIHI — 40 THOIO.

44. TOPD

Topdp — ue posknageHa pocnMHHA Maca B ymMoBax
HagMipHOro 3BONOXEHHS | HECTaYi NOBITPS.

3a/eXXHO BiJ CTyIleHs po3KAajgaHH: BiH MiCTUTh y pisHOMY
CHiBBigHOINIEHHI HeryMiiKoBaHi POCAMHHI 3aAMINIKM, IIeperHii i
MiHepaAbHi CIIOAYKIA.

Top¢ moaiadoTs Ha ABi BeAMKi Ipynu: HOPMaAbHO30ABHI (40
12% 30am Ha CyXy pedyoBMHY) i BMCOKO30ABHi. 3aAeXHO Bij
posMillleHHs1 0oa40Ta 3a eleMeHTaMu peapedy 1 ckaady Ioro
POCAMHHOCTI BUAIASAIOTh TpU TUIM TOPQY: 6epxoeuti, nepexionuii i
HusuHHui. Bepxosuit TopQ yTBOPIOETLCS Ha MIABUIIIEHNX eAeMeHTax
peanedy, repeBakHO i3 cparHOBOTO MOXY, IyXiBKH, OarHa Ta iHIIMx
pocAMH, He BUOArAMBUX AO eAeMeHTiB >KMBAeHHsA. Husuuuuii Topd
YTBOPIOETHC Ha TIOHVKEHNX eleMeHTax peabedy i3 rilIHOBMX MOXIB,
TpaB'sHUCTUX, JAePeB’SIHMCTUX Ta IHIIMX BOAOTOAIOOHMX i
BUOArAMBUX 4O €]€MEeHTIiB >KMBAeHHs pocauH. [lepexianmii Topd
3aliMa€ IPOMiXXHE II0AOXEHHs MiX BEpXOBMM Ta HU3MHHUM i
TpamnAsA€TbCs IMOpPiBHAHO pigko. OTKe, Tum TOpdy BU3HAYAIOTDH
pocanHN-TopdOyTBOpIOBaYi, Bi4 SAKMX i 3a4eXKaTh JOTO BAaCTUBOCTI
(304bHiCTH, 3a0e31eYeHiCTh eAeMeHTaMI KMBAEHHSI, CTYIIiHb ryMidi-
Kaltil, KMCAOTHICTh, BOAOTOEMHICTh, EMHICTh ITOTAMHAHHS Ta iH.).
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3a crymeHeM poO3KaAaJaHHS TOPQPU IOAIASIOTLCA Ha caabo-
poskaageni (40 20 % IryMycOBUX pedoBMH), cepe/HbOPO3KAajeHi (Bij
20 a0 40) Ta cuabHOpO3KAaaeHi (roHaa 40 %). VIoro BCTaHOBAIOIOTH
3a AOIIOMOTOIO CIIeIfiaAbHIX aHaai3is (mig Mikpockomom abo micas
neHTpudyrysaHH:). BisyaapHo 11e MO>XKHa BM3HAUMTH i 3a 30BHIII-
HiMIU o3HaKamu. SIKIo TOpd He MPOAABAIOETLCA MiX MaAbIsIMU i 3
HBOTO A€TKO BUAIASAETHCS BOAA, sIKa Ma€ >KOBTYBaTUIl BiATiHOK, — Iie
Top( i3 HM3BKUM CTyIleHeM PO3KAaAaHH:. 3a BICOKOTO CTyIIeH: po3-
KAadaHHs TOpQ IIPOJABAIOETHCS MK IaABLISIMY, MaXkeTbCsl, a BOAa,
IT[0 BUAIASETHCA OKPEMIUMM KparAsaMy, Ma€ KOPUIHEBUI KOAip.

Top¢ mae Bucokmuit BmicT asory, aae Maanit pocdopy i ayxe
MaAuii Kaaito i Migi. A30T y Topdi 3HAXOAUTECA B OpraHiuHin popmi
i Moxe OyTM AOCTYNIHMII A4Sl POCAUH AUIE ITicAsl MiHepaaisarii
(poskaaganH:), Ky IIPUCKOPIOIOTH, AOAAIOYM BaIlHO i IIpOBOASYM
KOMIIOCTYBaHHS 3 PigkuMy 6i0A0TiYHO aKTUBHUMM KOMIIOHEHTaMU
(rHO€M, TTallMHUM IIOCAiA0M, THOIBKOIO Ta iH.). Ilig wac Bupo-
ITyBaHHS Ha OCyIIeHNX Top’sTHMKaX OyAb-AKMX KyABTYp ix Hacam-
repe/ MOTPiOHO yA00pIOBaTH KaAiHUMU i MigHUMM A00pUBaMI.

Topdu MarOTh BeAMKy KMCAOTHiCTb. TOMy HaBiThb HU3MHHI
poskaageni Topdpu 3 nokasankoMm pHcoa <5,5 ne moxxHa BUKOpMC-
TOBYBaTH SIK A00p1BO Oe3 rorepe AHHOTO KOMITOCTYBaHH:I 3 BaITHOM.

IToravnaapHa 34aTHICTE TOpJy Ma€ BeAMKe 3HaueHHs IIpU
BUKOPMCTaHHI J0r0 Ha MiACTMAKY Xy400i abo mTuili. 3aae>XHO Big
TUIly TOpQy MaKCUMaAbHa Or0 BOAOTOEMHICTL 3MiHIOEThCs Big 500
40 2000 % na cyxy macy. €MHICTh IOrAMHaHHS TOPQIB 3HAYHO BUIIA,
HI>XX YOPHO3eMiB TUIIOBUX.

Topd y ciapcpkorocrogapcbkoMy BUPOOHMIITBI BUKOPMCTO-
BYIOTb A4S HiACTMAKM IITaXaM i TBapMHaM, KOMIIOCTYBaHHs, IIPUTO-
TYBaHH:I TOPIINKIB A5 BUPOIIYBaHHSI PO3Caay, SIK MyAbdyBaAbHUI
Marepiaa, cyOcTpaT A4 BUPOIIYBaHHA KyABTYp y 3aXUIEHOMY
IpyHTi, AK caMocriiiHe A06puBo i T.A. Ilpore oOMmexeHi 3amacu
Topdy pobAATH aKTyaAbHUM JOTO paljioHaAbHe 3acTocyBaHH:A. /as
MiACTUAKM i IIPUIOTYBaHHsA KOMIIOCTIB JIOTO IOTPiOHO BMKOPUCTO-
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ByBaTH Y MiHIMaApHIX 00'€Max (4451 yruaizanii 1 T BugizeHs TBapuH
y cepeanpomy notpiono 300 kr Topdy).

Edexrusnicts TOpdy SAK A00puUBa 3aA€KUTh Big IIBUAKOCTI
pO3KAaJaHHs OpTraHiYHMX PedOBUH, SIKYy aKTUBI3yIOTh KOMITOCTYBaH-
HaM. Ilpu 1poMy 30iABITYE€TbCA KiABKICTBL MiKpoopraHi3mis, sKi
MiHepaaizyioTh opraniuni peuosunu topdy. Tomy edexrusHicTh
KOMIIOCTOBaHOTO Topdy y 3-5 pasis BuIlla, Hi>K BHECEHOIO Y YUCTOMY
crani. Hopmu uncroro Topdy (50-100 T/ra) MOKHa 3HaYHO 3MEHIIN-
TH, SIKIIO OAHOYACHO 3 HMM BHOCUTU Ta 3aOpIOBATH y HEBEAVKIX
HopMax (5-10 T/ra) ©e3miACTUMAKOBUII THii, THOIBKY, NTaIIVMHUII
I1ocCAia.

Ha rpyHTax Aerkoro rpaHyA0MeTpMYHOTO CKAaly BUCOKUIA
eeKT MOXe AaBaTy BHECEHH: IIPOBiTpeHOro HU3MHHOTO Topdy, ase
Ile noTpeOy€ BMCOKMX HOPM BHECEHHs, a BiAINIOBiAHO IIBMAKOIL
BUpoOKu pogosuml. Ilpore HusmHHUIT TOpPQ Kpalje BUKOPUCTO-
BYBaTM AAs1 MyABbIyBaHH: IPYHTY.

Bepxosuit TOpd BUKOPUCTOBYIOTH AUIIe AAs HiACTUAKMH.
Ya00pioBasbHa IIiHHICTb OTPMMAaHOIO THOIO BHMINA, HIXX TOpQo-
THOJOBMX KOMIIOCTIB.

4.5. COAOMA

OcHOBa MHpPOCTOTO  BiATBOPEHHS  POAIOYOCTI IPYHTYy B
3eMAepOOCTBi — 3aCTOCyBaHH:A 3aKOHy IIOBepHEHHs IIOKMBHUX
pedoBuH y IpyHT. KpiM eaeMeHTiB XXMBAEHHS, BUHECEHUX YPOXKaeM,
y IPYHT MaiOTh IIOBEpTaTMCs OpPraHiuHi PeYOBMHU — Hajl3eMHa
H6iomaca (HeToBapHa yacTuHa Bpoxkaio). Tomy, kpim migcruaku aas
Xy400M Ta A4s iHIINMX TOCHOJapChbKUX IIOTpeDd, pellTa COAOMM Ma€
OyTu BUKOpPUCTaHa sK OpraHiuHe 400puBo. BMicT cyxux pedoBuH y
coaomi gocsarae 85 %, y migctmakosoMy rHoo - 20, 3eleHOMY
200pmBi — 10, pigkomy rHoo — 3 %. OTKe, coaioMa Ma€ BeaAMKe
3HaueHHs Yy peryAioBaHHI 0aJaHCy OpTaHIYHMX peYOBUH, IIIO
HaAXOAATh Y TPYHT, 30KpeMa Ha BigdaaeHux Big ¢epm 1oasx, abo s
rocroJapcraax, Ae BiJCyTHE TBAPMHHULITBO.
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Huni opraniuni 400puBa Majiike He BHOCSTE. 3a yYMOBH, IO BCi
POCAMHHI 3aAMIIKI OCHOBHUX i IMTOXXHMUBHUX KYABTYP 3aAMIIAIOThCS
Ha T104i, AOCATAE€TbCA HAaBiTh JOAATHMII ©OasaHC OpPraHigYHOTO
BYI/AelliO, i 110 Ba>KAMBO 3a3HauMTH, 1le €KOHOMIYHO BUTiAHiIlIe, HixXX
TOAl, KOAU 3aAMUINIKY BUKOPUCTOBYIOTh AAsl IIOTpeO TBapMHHMUIITBA i
BOHI IIOBEPTAlOThCSA Ha II0J€ BXe SK THill. 3a TaKoro criocody
rOCIIOAApIOBaHHsA OpraHiyHi 406pMBa HeHOTpi6Hi. He surpumye
KPUTHUKHA i TOJ apryMeHT, III0 cOA0Ma € KOpMoM. B ymoBax Brcoko-
TEXHOAOTIYHOTO TBAaPMHHMIITBA COAOMY Ha KOPM He BUKOPMCTO-
BYIOTh, a 3aAMINAIOTh Ha 10 i 3a3BMJali MoApPiOHIOITE(Ta0A. 4.4).

Tabaurs 4.4

Kaacudgikanis micas36mpaabHNX 3aAMIIKiB Ky AbTYP

Heaamki /lamMKi
I'peuxa, KyKypya3a, AbOH, lpunns, 3eaeHuit TOPOIIOK,
AlonlepHa Ta iHrmr 600081 KapTOILAsl, OBOYi, COHSIIHNIK,

pOCAMHH, OBeC, IPOCo, NIeHN1Is, |cuAepaT, OypsAK, Cypinmiis,
PUC, )KUTO, KOPMOBi KyABTYPHM,  |KBITYyIOUi pOCAMHH, COsI, CyxXi
CiHO, C1A0C, COPTO, TIOTIOH, 6001, cyxuii TopoX, COYeBUIL,

TPUTHKaAE, TIMiHb BUHOTpPa/,

Hpumimka. SAxmo xombaitH obOaajHaHO TTOApiOHIOBaYeM IIig vac
SKHIB, TO POCAVIHHI 3aAMIIKY BBa>KalOThCS AaMKVUMI.

XiMiuHMIT CKAa4 COAOMM 3aA€XUTh Big BAACTUBOCTEN I'PYHTY,
yAoOpenHss i morogumx ymos. CoaoMa 3epHOBMX KYABTYp Y
cepegapomy Mmictuts 0,5% N, 0,25 — P05, 0,8 % K20, 35-40 %
OpraHiyHOIO BYIJ€I}0 Ta He3HauyHy KiAbKiCTb KaaAbllilo, MarHiio,
cipku i mikpoeaemenTis. CmissigHomenHst C:N B coaoMi 40cKUTb
mupoke (50-100). Tomy aaa i po3KaadaHHS MiKpoOpraHizMamu
IOTpiOHE A04aTKOBE >KMBAEHH: a30TOM, SIKMII BOHM II€peXOIIAI0IOTh
y POCAMH 3 IPYHTY i 400puB.

Orxe, yAOCKOHAJEHHs METOAiB YIIpaBAiHHA POCAMHHUMU
3aAMIIKaMM Ma€ BeAMKe 3HadyeHHs He AUIlle B IldaHi Ogep>KaHH:I
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HEOOXigHOI KiABKOCTi, ase i1 3 METOI0 TUMYACOBOTO YCYHEeHHs
6/10KyBaHH:I ITO>XXMBHIUX PEYOBIH.

Hezamuena 0ia coromu. Coaoma ai€ Ha KyaAbTypy Aempe-
CUBHO, Hig sAKy 1 BHOCMAH, 5K A400puBo. KpiMm Brcoxoro cmissigHO-
meHHsa C: N, nmpurHidyBaabHa Ais MOB’sA3aHa i3 HasBHICTIO y Hill
po3unMHHNX (POPM OpPraHiYHMX CIOAYK — CaAilnaoBoi i guriapo-
CTeapMHOBOI KICAOT Ta BaHiAiHy. BoaHa BUTs>KKa 3i cBiXKOI coaoMu
3aTpPUMY€ PO3BUTOK POCAMH. Y COA0MI Ta IIPOAYKTaXx il po3KAajaHHs
BUSIBAEHO TIOXiAHI peHO0AY, SIKi TOKCHMYHO BIIAMBAIOTh Ha POCAVHI.

OpraHiuHi pe4OBMHM POCANHHUX PEINTOK PO3KAaJal0ThCs TUM
IIBUAIIIE, 9YMM OiABIINII Y HUX BMICT a30Ty i YMM MeHIIIe CITiBBiAHO-
IIeHHs1 a30Ty 1 ByTaeIio. JSIKIIO COAOMYy BUKOPUCTOBYIOTH SK
A00pUBO, TTOTPiOHO TaKOXX BHOCMUTHU a30THI 400puBa 3 pO3paxyHKy
10-12 kr A.p. Ha KOXHY TOHHY COAOMM. AKTMBHICTL MiKpoopTa-
Hi3MiB MOXHa IIABUIUATH, AKIO 3aMiCTh MiHEpaAbHOIO a30Ty
406pMB A0 COAOMU A0AaTU Oe3MiACTMAKOBIUI THill, THOIBKY a0o0 ixnmi
opraniuni AoOpmsa. EdextmBHymM TtakoXx € 3acTocyBaHHA 0io-
AeCTpyKTOpa CTepHi — Ile KOMILAeKCHMII 3a CKaaJoM Ta OaraTo-
JyHKIIIOHaABHUIT 3a AI€I0 MIKpOOHUII IIperapar IIPOMMCAOBOTO
BUPOOHUIITBA, PO3UYMHOM SKOTO OOHPUCKYIOTh I'PYHT i micas3om-
PaAbHi 3aAUIIKN POCAUH.

OCHOBHI arpoTexXHiYHi BMUMOTU 40 BHECEHHSI COAOMM
sIK A00pMBa

CoaomMy HacamIiepes, BapTO BHOCUTHU Ha OigHIX, BHOpaHMX
I'PyHTaX, Ha II0AsX, BiddadeHMX BiJ TBApMHHUIBKMX ¢epM OiabIn
HiXX 5 KM, a TaKOX SIKIIIO B TOCIIOAapCTBi OpaKye rHOIO.

Coaomy MOXHA BHOCUTM TiJ yci CiAbCBKOTOCIIOAAPCHKI
KyApTypu. Hajixpamie coaoMa po3Kaaga€Tecsa y pasi 3aropTaHHS il
IIpY OCHOBHOMY OOPOOITKY IPYHTYy Ha IOAsX, IIpU3HAYEHUX AAs
BUPOIITYBaHHs IIPOCAITHUX KYABTYP.

PiBHOMipHiCTh pO31I04idy ITOAPiIOHEHOI COAOMM 3aBAOBXKKU
5-10 cM Ma€ CTaHOBUTM He MeHII sK 75 % OesmnocepesHbO Mij dac
00MO00Ty 3epHa.
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[Toapibueny coaoMy MOXHa 3aAMINATH B 04l BIIPOAOBXK
1-2 Tukuis micas 30mpaHHA BpoXKail. Y TakOMy pasi BOHa €
My/b4elo, sKa 3a1100ira€ BUCyIIyBaHHIO IPYHTY.

[Micas poskmaaHHSA coA0MU NOTPiOHO BHECTU a30THI A400pMBa
i3 pospaxynky 10-12xr a4.p. Ha 1T coaomm Ta OOpoOUTH ITOAe
AUCKOBOIO OOPOHOIO Ha ranbuny 8-12 cm.

Opanky, 3a3B1yaii, IPOBOAATDH B OTUMAa/AbHi CTPOKHA.

Jocuts edeKTIBHE BHECEHH: COAOMU 3 A0AaBaHHAM a30THMX i
BUPOIITYBaHHAM 3eleHux Ao0puB (cugepartis) Iij IpocariHi
KyABTYPU 3 TPMBAAMM BeTeTalliliHuM epioloM (OypsK, KyKypy43a).

Y mepmunii pik micas BHECeHH:A COAOMM KyABTYPHi pOCAMHU
oTpumyIoTs 15-25 % N, 20-30 — P20s i 2540 % K:0.

3a cucTeMaTMIHOIO BHECEHHs COAOMM eQeKTUBHICTh il
3pocTa€, a Hecraya as3oTy BUABASETHCA AUIIe y IepImin pik. Y
HaCTYITHi pOKM a30Ty BUBIABHAETHCS Oiabllle, HiX 3aKpillAIOETHCH,
TOMY IiCASAIsI COAOMMU 4YacCTO BUSBASETHCA 1 0e3 A04aTKOBOTO
BHECEeHH: a3oTy 3 IHIIUMU 400pUBaMI.

EdextupHicTh coa0OMM 3a CHCTEMATHYHOTO BHECEHHS B
ciboaMmiHi 3poctae 3 0,1 1/ra 40 0,2-0,3 T/ra y nepepaxyHKy Ha 3epHOBi
OAVIHUIT Bij KOXKHOI TOHHI COAOMIA.

3a TpUBAJAOrO CUCTEeMAaTHYHOTO BHECEHHsA COAOMM i
BUPIiBHIOBaHHI 1I HOPM 3a eAeMeHTaMM >KMBAEHHs MiHepaAbHUMMN
AoOpMBaMy CO.0Ma 3a CBOEIO Ai€I0 Ha IMPOAYKTUBHICTh KyABTYp He
IOCTYIIAE€ThCS THOIO.

Coaoma moainmrye ¢isuuni i ¢isuxo-ximiuni BaactusocTi
I'PYHTY, IIOCUAIOE aKTMBHICTh MiKpOOpraHiaMiB, ix a3oTdikcyBaabHy
3AaTHICTD, 3MEHIIIy€ BTpaTy a3oTy, HiABUIIYE AOCTYNHICTL dpocdopy,
crpuse 30epekeHHIO TyMycy B I'pyHTi. Byap-axi aprymentn, skumn
BUIIPaBAOBYIOTh CIIaAIOBaHHS COAOMM He3aAeXHO Big Micis
IIPOBeAEHHs — Ha 1104i, B CKUPTI a0o B 1miurl, € HeOOI'PYHTOBaHVMIA.
Tax, coaoma sropsie Ha 1 m? moas 3a 3040 c. ITpu nromy Temrre-
paTypa Ha HoBepxHi IpyHTY MoXe Aocsaratu 360°C, a Ha ramnOuHi
5 cm — 6amspko 50°C. IIpu 1boMy BigOyBa€ThCs BUTOPSHHS TyMYCy B
mapi rpyary 0-5 cM, Ta BTpara Bogu 40 ranbunu 10 cm. Kpim Toro,
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3MEHIIYEThCsT OioA0riUHa aKTUBHICTh IPYHTY, HOTipIIYIOTHCSI BOAHO-
c])i3Mqu BAACTUBOCTI — 36iAbLHy€TLC;I OpuaacTicTb, 3MEHIIYEThCA
YyacTKa arpOHOMIYHOIIHHMX, 30KpeMa BOAOCTIMIKIX, arperaTis.

4.6. CAITIPOIIEAD

Canponenb — LUe [OHHI OpraHo-MiHepanbHi Bigknaau
NPiCHOBOAHWUX BOAOWM, LLO YTBOPWUINCHA BMPOLOBX TpMBAanoro
icTopn4yHOro nepioay.

Voro YTBOPIOIOTh 3aAMIIKUA POCAMH i TBapUH, MiHepaAbHi Ta
OpraHiuHi AOMiIlIKM, SIKi ITepeHOCAThCs BiTpoM i Bogoro. Camnporeas
Ha IIOBiTpi COXHE IIOBiABHO, BaXKO Biggaroum Boaory. Ilicas
BIUCUXaHHS CTa€ TBEPAUM, 3MIiHIOE IpUPOAHE (Bi4 POXEBOIo A0
TEMHO-KOPUYHEBOI0) 3a0apBAeHH:I i 3HOBY He HAMOUYETHCI.

Camnponiear  400yBalOThb 3eMcHapsgaMM 3 HaMMBaHHAM
IyABIIA y BiACTIIHUKY, A€ B IePIINII PiK BiH 3HEBOAHIOETHCA, a Ha
APYIUIA ITicAs IpOMep3aHH: (BHACAiAOK 4OTo BiH CTa€ IIyXKMUM) JOT0
cymaTb A0 Boaorocti 50 %. 3aaexXHO Big pogoBmIa BiH MOXKe
mictutn 0,5-2,5 % N, 0,15-0,20 — P20s5, 24 - Ca0O i 0,5-2,5 % MgO. ¥
cariporiedi Maike He MICTUTbCA Kadio. JocTynmHoro asory i
dochopy B campomeai BTpuui MeHIe, HIXX y TIHOIO. Bwmicr
OpTaHIYHNX PeYOBNMH KOAMBAETLCA Big 12 40 80 %, soam — Big 20 a0
90 % Ha CcyXy peyoBUHY.

3a BmicToM KpeMmHe3zeMy (SiO2) Ta okcmay kaasmio (CaO)
carporieai II0AiAsAIOTh Ha KPeMHe3eMICTi, BaIlHAKOBI Ta 3MilllaHi.
BanHsAKoBi caniporieai BUKOPUCTOBYIOTLCS 4451 BalIHyBaHH: IPYHTIB.

Camporreas AOIiABHO 3aCTOCOBYBATU 4451 YA0OPEHH: KyABTYP
Ha IIIIaHKX i CyIilaHMX IPYHTaX 3a HecTadi rHOIO i HacamIiepes Ha
045X, PO3MIllIeHMX IIOps4 3 Micuamu jioro suaoOyTKy. Hopmu
Jioro BHeceHHs y 2-3 pasu Buli, HiDXK rHolo. KpemHeseMucTuii
carporie1b HeMa€ y400pIOBaABHOI I[iHHOCTI.

SIk 40OpUBO BUKOPUCTOBYIOTh TAaKOX MYA i3 NpicHUX 60001iM
(semancra Maca), SIKMI YTBOPIOETLCS BIIPOAOBX KiABKOX AeCATKiB
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POKiB Ha AHi pivoK i mMITyuyHMx Bogovimuil. Bin mictuts Big 10 g0
30 % opranmiuamx pewosms, 0,5-2 % N, 0,25-0,5 — P20s i 0,2-0,8 %
K20.

3aroToBASIOTb MyA Yy Takill IOCAi4OBHOCTi: 3 BOJOMMMIIY
CIIyCKalOTh BOJAY i MyA CKAaJ4alOTh y HEBEAMKI KyIlM AAs CTiKaHHs
BOAM; IIOTIM KYIIM 3TOPTalOTh Y OypTH, A€ BiH OCTaTOYHO MiACHXaE,
IIPOBITPIOETHCS i MPOMOPOXKYy€EThCs. Lle TpuBae 6am3bK0 6-11 Mic.

Mya nHe cais TpupiBHIOBaTM AO CaIIpOIleAl0, OCKiABKU BiH
YTBOPIOETLCA 3a KOPOTKUII IIepioA iCHyBaHHS IITYYHOTO BOJOJ-
MUIIA, IepeBa>kHO ITiCAs 3HECEHHs 3 HaBKOAMIIHIX CiAbChKOTIOCIIO-
AAapChbKMX YTiAb OpTaHiuHMX i MiHepaabHMUX pedoBMH. Tomy 3a
XIMIYHIM CKAa4OM Mya MalbkKe He pI3HUTBbCI Biad CKaaay
HaBKOAMIIHIX I'PYHTiB. MyA MO>XHa BMKOPMCTOBYBaTH SIK A00PUBO,
ale IIepeBO3UTM JOIr0O Ha 3Ha4uHI BiadcTaHi HegowiapbHo. Hopmu
BHECEHH:I IIPOBITPEHOIO MyAy 3aA€KHO Big JIOTO XiMiYHOTO CKAaAy
cranoBasTh 50-200 T/ra.

4.7. KOMIIOCTIN

Komnoctu — ue opraHiyHi gobpvea, oTpMmaHi BHacnigok
BioTepmiyHOro nmpouecy MiHepanisauii i rymicikauii, 3assuyan,
[BOX OpraHiyHMX KOMMOHEHTIB Nig Aieto MiKpoopraHi3mis.

ITpu 11p0My B O4HOMY 3 KOMIIOHEHTIB 3MEHIIYIOThCSI BTpaTu
e/eMeHTiB )XIBAeHHs (THiii, THOIBKa, NTAaIlIMHUI IT0cAia, ¢pekaail Ta
iH.) 3 OAHOYAaCHUM IIPUCKOPEHHAM pPO3KAajaHHA iHIIOTO (Topd,
€040Ma, THpca, oOyTOBe CMITT: Ta iH.) i IepeTBOPeHHIM Yy 40CTYIIHI
Aas pocauH ¢gopMm  iX eJeMeHTiB JKUBAeHHsA. Y  Iporeci
KOMIIOCTYBaHHsI  BiAOyBa€Tbcs  iX 6i0TepMque 3HEe3apa>KeHHs
BHACAi4OK HarpiBaHH: 40 TeMrnepatypu 60°C, 3a sSIKOI TMHYTb AL 11
AVYMHKM MyX 1 TeAbMiHTIB Ta XBOPOOOTBOPHMX HeCIIOPOBMX
MiKpOOpraHi3MiB.

KoMIioHeHTH KOMIOCTIB 3MillIyIOTh i BUTPUMYIOTh AOTHU, IIOKK
BMICT IX He IIePETBOPUTLCA Ha OAHOPiAHY TeMHY pO3CUIIYAcTy Macy.
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Boaoricts kommocty mae Oytu nHe Oiapm sk 75 %, 3 peaxiiiero,
OAM3BLKOIO A0 HeMTpaAbHOI. BiH Ma€ MicTUTU eseMeHTH >KMBAEHHS B
AOCTYIIHIN AA5 pOCAUH QOpMi.

KomrmiocTyBanHs ga€  3MOIy IIOBHIllle BMKOPMCTOBYBaTH
NpUpPOJHi, TOOYTOBI Ta IIPOMICAOBI AKepeaa OpTaHiYHMX PeYOBUH,
COPUSITY 3014BIIEHHIO BUXOAY 400PUB.

HartakTuBHille 1mpoIrjec KOMIIOCTYBaHHs BiAOyBa€ThCs 3a
IIAIOCOBUX TeMIlepaTyp AOBKiAas, ONTMMAaAbHUX YMOB BOAOIOCTi Ta
AOCTaTHBOTO AOCTYITy IOBITpsl Ha IIOYaTKy IIpoliecy. Bsmmky meir
nporec Mavbke OPUNMHAETbCA. /A5 IPUCKOPEHHS PO3KAajaHHS
OpraHiYHMX peJOBMH, CKOPOYeHHs BTpaT aMiadyHOIO as3oTy I
MiABUIIIEHHSI KOHLIeHTPAaLil eAeMeHTIiB JXMBACHHS B KOMIIOCTi y pasi
BIICOKOI KMCAOTHOCTI 40AaI0Th BallHsAHI MaTepiaan.

Topdoznotiosi Komnocmu TOTYIOTh O0ias TBapUMHHUIIBKIX
MpUMiIlleHb, Y THOECXOBUINaX, ado Ha I104i, ge ix OyAyTb BHOCKUTIL.
BigHomeHHst THOIO 40 TOpJy B KOMIIOCTI B3MMKY, 3a3BM4Yall,
craHoButh 1:1, a Baitky 1:3. Aas KOMIIOCTYBaHHs HpHUAATHI BCi
i Top@is 3 Boaorictio 40 60 %. KoMnoctu Mo>KHa BUTOTOBAATHU
pisHMMHN criocobaMm: OcepeAKOBMM, IOIIapOBMM, IIAOMIaAKOBUM,
LIEXOBMM Ta iH.

Top¢dozioiekoei Komnocmu roTyIOTh Y I10Al HaBeCHi Ta BAITKY.
Topd BMKAazaoOTh y BUTAAAI KOpMTa i Ha KOXKHY TOHHY A0AalOTh
1-3 T ruoisku. IloTiM Macy Oyabao3epoM 3rpibaioTs y OypTH, sKi 3a
OTpedM yTerA00Th.

I3 ceuero, piagxum i HaIiBpiAKMM rHOEM Ta (exasisMu TOpP
KOMIIOCTYIOTh TaK CaMo, sIK i 3 THOIBKOIO.

Ha 1T Topdy gobasasiors 6amspko 0,51 ¢ekaaiin. Pekaail
mictare 0,5-0,8 % N, 0,2-0,4 — P20s5 i 0,3-0,4 % K20. Ilorpi6GHOIO
YMOBOIO € Te, 0O TemIlepaTypa y KOMIIOCTOBaHill Maci ImiaHsaacs
40 60°C. TopdodexasbHi KOMIIOCTU HalKpallle BHOCUTU Ha APYTuii
pik micas sakaaganua. IIpoTe He peKOMeHAYIOTh 3aCTOCOBYBAaTM I
KOMIIOCTH IIiZ, OBOYEBi KyAbTYPM.
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Bucymeni ¢pexaanni Macu (mmyapern), siki MicTsaTh 04U3bK0 2 %
N, 4 - P20s i 2 % K20, 3acTocoByIOTh SIK BUCOKOe(pEeKTUBHE 400pUBO
Iij AeKOpaTUBHI KyAbTypU y HOpMi 2-3 T/Ta.

Topdonocaioni  xomnocmu TOTYIOTh 3 1-i€i wacTuHM
ITAIIMHOIO II0CcAiy i 2-ox 4acTuH Top@y Ha nraxodabpukax abo B
rocriogapcreax. Komnoctu 3 mocaigy (1 wacrtuna) i rpymry (1,5
9JacTMH) TOTYIOTh Ha Kpalo yA00pioBaHoro noas. Ha nraxodabpuxax
TaKOX BUTOTOBASAIOTH KOMIIOCT i3 ITAIIMHOTO TocAigy (3 yacTuHm) i
Tupcn (2 gactunn). Jyke IOBiABHO PO3KAaJa€TLC THPCa XBOMHUX
opig, Aepes.

Tupcy moxHa 3acTocoByBaTtu i 63 KOMIIOCTYBaHHs1, 0OpOOUB-
mu il po3UMHOM a30THUX A0OpuB abo Kopos'sikoMm (Ha 10 2 BOoAM
200r xapbamigy abo 3 a cBixxoro kopos’sky). CriBBigHOIIEHH:
TUpCcHU 40 posunny 3 : 1.

Bepmuxomnocm (toprosa Hassa 0Oiozymyc Ta iH) - 1e
BIICOKOMOAEKYASIPHI ~ OpraHiyHi  CIOAyKM, IO  YTBOPIOIOTBCS
BHACAiAOK >KUTTEAIsABHOCTI 4epB’sKiB y Ipolieci HepepoOAeHH:
HMMM OpraHiuHMX pedoBuH (rHoI0 BPX i cBuHel1, KpiM KpoAs4oro),
HNTaIlMHOIO II0CAiAy, COAOMM, ANUCTA AepeB, BiAXO4iB Xap4yoBOi
IIPOMICAOBOCTi, TTOOYTOBUX BiAXOAiB, Ki mpoinau (pepMeHTali)
Ta BUAiAeHH:A IX y HaBKOAMIIIHE cepejoBMIINe TpaBHUM KaHalOM.
Komnpoaitu yeps’sxis He 34€XyIOTbCs Ta He MalOTh 3amnaxy. Bounm
MICTATh MaKpo- i MikpoeaeMmeHTH, GiOAOTiYHO aKTUBHI peYOBMHI.
ITpu npOMy 3MEHIYETLCs KiABKiCTh CaabMOHeA i BipyciB. Ueps’sku
34aTHI PO3MHOXYBaTHUCA 3a TeMmIepartypu Big 4 40 28°C 3 GaxxaHOIO
KMCAOTHIicTIO cepegosuina (pH =6,5...7,5) i TpmuBaaicTio xutrsa 800—
900 Aib.

a5 BepMUKYABTYpU IIPUAATHI TaKi BUAM YepB’sAKiB: THOIOBI,
3BMYaiHi AOINOBi, Maai 4epBOHi, 4epBOHUII KaAiOPHINICHKMII Ta
Aedaxi iHmn suau. Ilpore HaltgacrTillle BMKOPUCTOBYIOTh YepPBOHMUIA
KazipopHiricekuit veps’sk. Ha BigmiHy Big Amkux pogudis, BiH
34aTHUJ IIBUAKO PO3MHOXYyBaTucst 1 gasatu 15-25-pasose
BiATBOpPEHH: 3a IIMKA KyAbTMBYBaHHS Ha BIAKPUTUX MaligaHUMKaXx i
500-pasoBe B yMOBax 3aKpUTUX IPUMIILIECHb.
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Bepmukommoct rotyioTs y Kynax abo micrkocrsx. HliapHicTh
saceaenHs1 30-100 Tuc. yeps’skis Ha 1-1,5 T opraHiuHUX BigXxoaiB y
pik. CmoyaTKy BigXo4u BUTPUMYIOTH y Kylax, 0O mHodaJacs
(depMeHTaLlis, KA CyIIPOBOAXKYEThCS CMABHUM HarpiBaHHAM. Yepes
1—1,5 mic., koan TemniepaTtypa 3HM3UThCA 40 20°C, B Kyrnax po0AATh
OTBOpM 1 3aIycKalOTh Tyau ueps’skis (mpubamsHo 1o 100 mr. y
KOXHMIT OTBip). UYepe3 3—4 Mic. BigXoaM HepeTBOPIOIOTHCA Ha
KOMIIOCT. /a5 BigOKpeMJAeHHsl 4epB’sKiB Big TOTOBOIO KOMIIOCTY
3aCTOCOBYIOTh Pi3Hi criocobu, 3okpema J404alOTh HOBY IIOPIIiIO
OpTaHIYHUX BiAXOAiB, B SIKi YepB’sKU IepeAas3sATh CaMi y IHOILIYKY
kopMy. IlotiM nen map BiAXOAiB 3 Yepp’sAKaMM 3HIMAIOTh i
IepeHOCsTh 40 HOBOI KYTIN.

3 1T opraHiYHMX pe’yOBUH BUPOOASLETbCA 0AM3bKO 600 Kr
BepMuKoMnocty Ta 4o 100kr Oiomacu Tiaa deps’sikiB. AJas
IIpOBeJeHHs BepMIKOMIIOCTYBaHHsI PEKOMEHAYIOTh TaKuUil CyOCTparT:
1/3 wactuna ruowo, 1/3 — rpyOmux saaumikis Ta 1/3 yactuza semai abo
CTapOro KOMIIOCTY, B AKOMY >k1Au yeps’sku. ITpore Ha BupoOHMIITBI
3aCTOCOBYIOTh TaKy cymimr: 1/6 dacTmHa cTaporo KOMIIOCTY, a
peITa — IHiif, 3 JIKOTO IOBHICTIO BuAiamancsa rasu. I'pyboro xopmy
He A0AAaI0Th, OCKiABKIU THiVl MiCTUTh YMMAAO HiACTUAKOBOI COAOMI.
Jorasga 3a d4eps’sikamMM, IIepeBakHO, II0AATa€ y PeryAspHOMY
IoAMBaHHi cyOcTpary.

BepMmuxommocT - 1e 36asaHcoBaHe OpraHidHe J00pUBO, IO
Mictutp 30 % opraHiuHUX pedoBUH (Ha cyxy pedosuny), 0,8-3,0 % N,
0,8-5 — P20s, 1-2 % K20 Ta inmi makpo- i mikpoeaemenru. 3a cy-
LIAPHOTO BHECEHHs HOpMa JIOTO CTaHOBUTH 3-3,5 T/Ta, 10KaAbHOIO —
0,25-0,3 T/ra. Aocuthb edpeKTMBHO 3aCTOCOBYBAaTU BEPMMKOMIIOCTU B
OBOYiBHMIITBI SIK BiAKPUTOTO, TaK i 3aXMIIEHOIO IPYHTY.

Komrioctu Harikpaime BHOCATU BOCEHH ITig 35104eBy OpaHKy
a0o0 HasecHi mij KyAbTHBaIlilo. Bonn ec])eKTI/IBHi Ha BCIX THUIIaX
I'PYHTIB 445 BCiX ClABCBKOTOCHOAaPChbKUX KyAbTYp, ade HallKpalle ixX
3aCTOCOBYBaTHU IIi/J, IIpPOCAIIHi Ta OBOYEBi Ky AbTYpPH.
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4.8. 3EAEHI AOBPUBA

3eneHi gobpmBa — Le CBika pocnuHHa maca, 3aopaHa y

I'pyHT Ans 36aravyeHHsa WMOro i HacTymHUX KynbTyp a3oToMm Ta
HLIMMW eNeMeHTaMM XUBIEHHS.

Pocamnn, sKi BUPONIYIOTh Ha 3eleHe AOOPMBO, Ha3MBaIOTh
cudepamamu, a caM 3axia — cudepayieto. 3a0pIOBaHHS CUAEPaTiB, fK i
OyAb-KUX IHIIMX OpraHiYHUX 400puUB, 30aradye I'pyHT Ha OpraHiuHi
peYOBMHM, 3HIKYE€ JOTO KUCAOTHICTH, 3a0yp’sHEeHICTh II0.iB,
migsuitye OyQepHicTb, IOAINIIyE€ CTPYKTYpy IPYHTY, akTUBi3ye
KXUTTEAISABHICT, TPYHTOBMX MiKpOOpraHisMis. IX BupommyBaHHs
3ariobirae€ BTpaTaM eJAeMeHTiB >KMBJAEHHsA BHACAIAOK eposii Ta
Mirpanii 1o mnpo¢iao r1pyHTy. CHgeparnilo 3acTocoBYIOTH Ha
BidsazeHux Big pepM MHOAAX, Kyau €KOHOMIYHO He BUTIAHO 3aBO3UTHU
THilI, a TaKOXX y TOCIIOAapCTBaxX 3 MaAMM BUPOOHMIITBOM OPTaHIdYHMX
A0OpUB, y CIleriaAi3oBaHIX rOCIIOJapcTBax Oe3 TBapMHHUIITBA.

Cuaepatu MO6iAi3yIOTL €AeMeHTH >KMBAEHHs HVDKHIX IIapiB
I'PYHTY i HepeMillyIOTh iX B OpHUIL I1ap. SIKIIIO BHECEHH: THOIO — Iie
TIOBepHEeHH: B IPYHT eJeMeHTiB KMBAEHHs, 110 OyAM BUKOPHUCTaHi
pocAMHaAMM AASl CTBOPEHH:A BPOXKalO, TO 3aCTOCYBaHHS 3€A€HOTO
406pI/IBa — 11e MO0iai3aliisa TOXKMBHIX PEYOBMH i3 COHAYHOI eHeprii,
aTMocdepu Ta HIUKHIX IIapiB IPYHTY, sIKi MaA0 BUKOPYUCTOBYIOTBC.

Y cBiTOBiI HpaKkTMUIli Ha 3edeHe AOOPUBO BUPOIIYIOTH
TYPHEIIC, KaIlyCTy KOPMOBY, AIOINH, ¢allelilo, peapKy OAiliHy,
ripuniio, Tpeuky, Oararopiuni Tpasu (AIOILlepHY, KOHIOIIUHY,
OypKyH, ecrmapiier), 3epHOO00OBI (BMKY, Topox, 000M KOpPMOBi),
KamycTsiHi  (pinmak, peabKy OAiliHy, Tip4MIIO, CBUpIIy), 34aKOBi
(’kuTO, TpWUTHMKale, pairpac, Cy4aHCbKy TpaBy). llupokoio
MIOITYy ASIPHICTIO  KOPMCTYIOTBCS CyMillli O3MMUX — BMKU 1 JKUTa,
SIpPUX — BUKM i BiBca, TOpoXy i BiBca, IeAIomky i Kopmosux 6006is,
BUKU sIPOI, HeAIOLIKHA 1 pillaKy.

[ pyHTOBO-KAiMaTU4HiI yMOBU YKpaiHU AQIOTh 3MOTY BUCIiBaTH
Ha 3eJeHe JOOpPMBO BeAUKY KiABKICTb KyAbTyp. VY perioHax 3
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AOCTaTHIM 3BOAOXEHHSAM CAij BUCIBaTM AIONMH, KOHIOIIMHY, BUKO-
BiBCSIHI cyMimmi, pairpac, KallyCTsIHi KyAbTYpH, Y OiABII IOCYIIIAMBIUX
YMOBax — BUKO->KUTHIO, BUKO-BiBCSIHY, TOPOXOBO-BIBCAHY Ta TpedaHoO-
COHSIIIHMKOBY CyMiIlTi, TopoX, OypKyH, ecriapiieT. 3a HU3BKIX 3aIlacis
a3oTy B IPYHTI Ta Ha OiAHMX 3eMAsAX CuAepallisl KaIlyCTSHUMU
KyAbTypaMI € Hee(peKTUBHOIO.

Bubupaioun cugepaapHy KyAbTypy, 3BakKalOTh Ha BapTiCTb
HaciHHs, sKe BMKOPUCTOBYIOTh Ha 1ra mociBHOI mnaomii. Ilpwm
BUKOPMCTaHHI Ha 3eJeHe AOOPMBO 34aKOBUX KyALTYp AOIILiABHO
TpeTuHy abo II0AO0BMHY HOpMHU a30Ty i Bcio ¢ocdopy i kaaiio,
NpU3HaYeHy 445 OCHOBHOI KyAbTypH, BHeCTHU Mi/J cugepat. biomaca
crAepaTy B TaKOMY BUITaAKY MO>Ke 30iAbIITyBaTICS MarixKe BABIYi.

3acTOCOBYIOUM Ha CMAepallilo KallyCTsHi KyAbTypH, CAid MaTu
Ha yBasi, 1110 Oiomaca peAbKM OAIVHOI, pilaky, Cypillku Ta iHIIMX
KyAbTYyP BU3HAYa€ThCS HASBHICTIO B IPYHTI a30Ty Ta piBHEM
I'PYHTOBOI pogtodocTi B3araai. Ilpm HmM3bKMX 3amacax a3oTy i Ha
DigHuX I'PyHTaX KaIlyCTsHi CUAepaTy, 3a3Budali, He BAAIOThCS 30BCIiM.
ToMmy a4 oTpuMaHH: BMCOKOI BPOXKAMHOCTI IX 3e4€eHOI Macu
MoTpiOHO O0OOB’s13KOBO BHOCUTM MiHepaabHi 400puBa y HopMmax 60—
90 xr/ra 4. p. douiapnime BuciBaTu 6000Bi cugepaTy, AKi MOXYTb
MobiaizyBary 100—200 kr/ra 6i010TiYHOTO a30Ty, AKOTO BUCTada€ He
AUIIIe AAs BUPOIIyBaHHs IIePIIO], ale i HaCTyIIHUX KYABTYyp.

B oaunnmi pocamHHOi Macu GOOOBUX CHAepaTiB MiCTUTBCS
Taka caMa KiAbKicTh a30Ty, SIK i B oguHMII rHOIO, aze ¢gocdopy i
KaJil0 MeHIIle, TOMYy OCTaHHi 404aTKOBO BHOCITDL 3 MiHepaAbHUMU
JoOpmBaMu. Y TIpPyHTiI 3edeHi A00pmBa pPO3KAAAAIOTBCA 3HAYHO
IIBMALIIE, HIXK iHIII OpTaHiuHi 400puBa.

PospisHaioTh Taki cIocoOM 3acTOCyBaHHS 3eAeHNuX J0OpUB:
MiATIOKPUBHII, CAMOCTINTHII, IPOMIiKHMII, aDO BCTaBHMIA, YKiCHMIA,
OTaBHUII, YKiCHO-OTaBHMUIA.

Hionoxpuenuii. Hacammiepes BuCiBalOTh ecraplieT, AIOINH,
KOHIOIINHY, OYPKYH.
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Camocmitinuii — XyaAbTypa 3aliMa€ Bce II0A€ BIPOAOBXK
BereTaliliHOrO  mepiogy a0o HaBiThL KiabKa POKiB  miapsig,
(cuaepaapHMiL 1AP).

Hpomixnuii, ado 6cmasnuil — KyAbTypa 3aliMa€ 11o4e y 1epiog
MIX 30MpaHHAM OAHi€l i ciBOOIO iHIOI KyAbTypHu. 3ade>XKHO Big
CTPOKiB CiBOM cmAepaTy BOHO MOXe OyTu MigCiBHMM (HaIpukaad,
AIONMH HAaBECHI IMACIBAIOTh Mij >XUTO O3MMe Ha 3€A€HMII KOPM, a
ImicAs CKOILIYBaHHsA >KUTa cCHUAepaT BigpocTrag, ITicAs 4YOro Joro
HPUOPIOTH) 1 MOXKHUBHUM (AIOINH CiIOTh MicAs 30MpaHHs sSpux abo
03uMuX KyapTyp). lle Haimommpenimmii crocid 3acToCyBaHHs
cugepatis. Kpurepiem MOXAMBOrO BMKOPUCTaHHS KyAbTYp Ha
cugepar |y HOYKICHMX IIOCiBax € TemIleparypa, 3a SKOi
NPUIIMHAETBCS Beretanis. Haituacrine sk cuaepar BUKOPUCTOBYIOTh
rOpoX, BUKY, TipumIfio 0iay, paiirpac, gareailo, pinax, ceupimy.

CiBOy NHOXHMBHUX ITIOCiBiB IIPOBOASTH Bigpasy micas 30u-
paHH:A OCHOBHOI KyAbTypu. /O 3HIUDKeHHs TeMmepaTypu ao 5°C
HaKOIIMYYEThCSI AOCTaTHs KiAbKicTh 3eaeHol Macu (10-20 t/ra), sKy
3a0pIOIOTh. ¥ IIMX BUIIagKaX I'PYHT He 0OpoOAsIOTh, a 3aCTOCOBYIOTh
IpsMY CiBOY.

Yxice 3eaene 0o6pueo. Cugepar BUPOILIYIOTH Ha OAHOMY
oA, a BUKOPMCTOBYIOTb Ha IHIIOMY Yy BUIASIAL CKOIIEHOI,
noApibHeHOI Macu, AKy PO3KMAAIOTH II0 IIOAI0 Ta 3a0pPIOOTh.
Hartyacrimre 445 1IbOTO BUKOPUCTOBYIOTH AIOIMH OaraTopiuHmii,
SIKUI BUPOIIYIOTH Y 3alliAbHIX KAMHAX.

Omasne, abo ykicno-omaste 3erene 000pugo. lleprmit ykic
cHAepaTiB BUKOPMCTOBYIOTh Ha KOPM XyZ400i, a OTaBy, IO BigpocTae,
3a0pIOIOTh y IPYHT.

I'Aanbuua 3aoproBaHHS cCHUAepaTiB  BIAMBAE€ Ha BpoXKail
CiAbCHKOTOCIIOAAPCBKUIX KYABTYP i I'yMyCOBMII CTaH IpyHTy. Tak,
MiZKe IX 3aropTaHHs ICTOTHO MHiABMIINYE BpOXKall, ade He3Ha4YHO
BILAMBA€ Ha HaKOIMYEHHs IyMYyCy B IPYHTi, TAuMOOKe — HaBIIaKM.
I'anboke 3aopioBaHHA OCODAMBO BakAMBe Ha IPYHTaX A€TrKOTO
rpaHyAoMeTpudHoro ckaagy. Ilicas 3aoproBaHHa pasom i3
cugepatoM  TOpQy, COAOMM IIpOIleC pO3KAajaHH: —IIE€PIIOTO
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VIIOBIABHIOETHCS, a AJOJdaBaHHA THOIO aboO THOIBKM, HAaBIIaKl,
HNPUIIBUAIIYE PO3KAaJaHHs 3e1€HOTO 400pMBa.

Oco0anBO BeAMKe 3HA4YEHHs Ma€ Te, B sKiil ¢asi pocry 11
PO3BUTKY 3a0pIOIOTh POCAMHMU. 3a0PIOBaHHA CUAEPAAbHUX KyABTYP
y ¢asi 4o npiTiHHA 6000BMX abO KOAOCIHHS 31aKOBMX aKTMBi3ye
MikpoOioaoriuni mpouecu B IPyHTI, MiABMINY€E BpOXKaliHICTH
HaCTyIIHMX KyABTYp, ade He BILAMBA€ Ha KiABKICTB 1 SIKICTB TyMyCy.
Lle moscHIOIOTH TMM, IO Hi’KHa 3eleHa Maca cugepary OigHa Ha
AiTHIH, IIBUAKO MiHepaai3y€Tbcsa i B TIyMYyCHI CIOAYKM He
3aKPIILAIOETHCS.

Caig 3asHaumMTH, IO 3a0pIOBaHHS CUAEpPaTiB Y paHHI CTPOKU
MO>Ke CIIPOBOKYBAaTH MiHepaAai3allil0 OpraHiYHNMX Pe4OBUH IPYHTY Ta
BUCyNIIyBaTu JOro OpHMI1 Imap. Tomy cuaepaabHy KyAbTYpPY
MOAPiOHIOIOT i 3aropTaioTh Iepe/] 3aMep3aHHAM IPYHTY BOCEHI.
Kpim TOrO, MOXHa IPOBOAUTU KYAiCHY CHAEPALIIO A4S CHIro3aTpu-
MaHH: y 3MMOBUI IIepiOJ i3 3aropTaHHSIM MacU POCAMH HaBeCHI
AVCKOBUMM ODOpOHaMU 3 HACTYITHUM 3a0PIOBaHHSIM.

3a cTyleHeM BIIAMBY Ha BpOXKalHICThL KyABTyp cuAepaTu
HabAVDKAIOThCA A0 IiACTMAKOBOrO TIHOIO B Hopmi 20-30 1/ra,
MPUYOMY BUTpaTH Ha iX BMPOOHMIITBO Ta 3aCTOCYyBaHH:A B 2—4 pasu
HIKYI.

BukopucranHs cugepatis Ma€ Taki MO3UTUBHI HaCcAiAKM: BOHU
3arno0iraloTh eposii i Jerpagailii I'pyHTy; peryAiomTb I'PyHTOBO-
MikpoOioA0TiuHi Ipolecy, CTUMYAIOIOUN PO3MHOXEHHS MiKpoopra-
Hi3MiB; MOAINIIYIOTh CTPYKTYPY i BOAHI BAACTUBOCTI IDPYHTY;
3HIVDKYIOTh YPaskeHICTh pOCANMH XBOpOOaMy; MODiAi3yIOTh e1eMeHT!
SKVMB/EHHS IPYHTY; 3HIUKYIOTh 3a0yp’ SIHEHICT 110AiB.

Hicaasbuparvni 3arumxu pocAun (CTepHs 1 KOpiHHA) —
BaXKAMBA CTaTTA HAAXOAXKeHHsA y OaJaHCi OpraHiuHMX pe4oBMH i
Tpchc])opMaL[ﬁ €4eMeHTIiB >XIBAeHHs B IPyHTi. OTXe, iX MOXXHa
PO3IAsAaTH SIK Pi3HOBIA OTaBHOTO 3eA€HOTO 400pMBa.

KizpkicTs i AKicTh MicaA30MpalbHUX 3aAUIIKIB 3a1€KUTh Bij
KyABbTYpPH, COPTY Ta BPO>KalHOCTI i 3MIHIOETbCSA Y AOCUTH IIMPOKIX
MeKax, T/Ta: AIOINH Garatopiunmnii — 2-3, KOHIOIMHA — 3-7, A10Liep-
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Ha — 4-9, ropox — 1,5-3, o3uMi XuTo i nmenunsa — 2,2-6,5, A4MiHb —
2-4,5, kykypyasa — 1,5-6, kapronas — 1-1,2, 6ypsk nykposuit — 1-1,5,
SKUTO Ha 3eaeHuit kopm — 1-2, ripuniisa — 0,4-1, 6araTopiuHi 31aKo0Bi
Tpasu — 5-11.

Caia 3asHaumTy, IO MOpsA4 3 MHOAIMIIeHHAM OadaHCy
OpTraHiYHUX peYOBMH, IiCAA30MpaAbHi 3aAuIIKM OoOOBUX i
3epHOO0OOBIX KYABTYP BHaCAi40K a30Tdikcaril moAiMmyoTs TaKoX
i 6baaaHc azoTy. BmicT asoTy B KopeHsx 6000BIX KyABTYp AOCsra€ 2—
2,5 %, To4l AK B iHIIMX KyAbTyp BOHO He mepesumye 0,5—1 % Ha
cyxy pedosuny. Tomy micassbupasbHi 3aamimky OaraTOpiuyHOI
AIOLIEPHMU 3a BMICTOM Yy HUX CyXOi peYOBMHM Ta a30Ty Ha 1 ra MOXYTb
6yTu exsiBasenTHi 40 T/ra rHOIO, a KOHIOMMHN — 20—25 T/Ta.

3aakoBi OararopiuHi TpaBM 3a Macol0 MiCAA30MpaabHUX
3aAMIIKIB ceped, yCix KyAbTyp 3aliMalOTh Ieplle Miclie, ade MiCTTh
Mazo azorty (0,5-0,7 %), mo crsopioe mmpoke crissigHomenHs C : N.
Tomy mig gac ix MiHepaaisallii MiKpoopraHi3aMu BUKOPUCTOBYIOTD 3
TPYHTY i 400pMB 3HAYHY KiAbKiCTh @30Ty, HPUOAMBHO TaKy, fAK i mpu
3a0pIOBaHHI cOA0MU Ha A00pUEBO.

Kizpkicte i sKicTh micAsA30MpaabHMX 3aAUIIKIB  MOKHA
peryAioBaTty CTPYKTYpOIO IIOCIBHMX ILAONI, NPOMIXXHUMU KyAbTY-
paMm1, BUCOTOIO 3pi3yBaHHs cTeDA0CTOIO IIi4 Jac 30MpaHH: BpOKalo,
0 MNOTpiOHO OOOB'sI3KOBO BpaxoByBaTM IIpM BM3HAYeHHi HOPM i
MICIIsI BHECEHHs OPTaHidYHMX 400pUB Y CiBO3MiHI.

4.9. BAKTEPIA/ZIbHI ITPEITAPATHU

Y miaBuinieHHi NPOAYKTUMBHOCTI CiAbChKOTOCIIOAAPCHKUX KYAb-
Typ i pOAIOUOCTi I'PYHTIB MOpsA 3 OpTaHIUHMMM A0OpUBaMM BaXK-
AVBa POAb HaA€XKUTh BUKOPMUCTaHHIO DaKTepiaApHIX IIpernaparis.

BakTepianbHi npenapatn — Le BUCOKOEMEKTMBHI KOPUCHI
MiKpoopraHiamu, €Ki UinecnpaMoBaHO MOMINWYHTbL  YMOBU
XMBMNEHHS CiNbCbKOrocnogapCbkunx KymnbTyp.
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KpiMm ToOro, BigHOCHO HM3bKa BapTiCTh, BUCOKA OKYIIHICTB,
IIPOCTOTa 3aCTOCYBaHH:, OE3IIEeYHICTh AAA AOBKiAASl 3yMOBAIOIOTH iX
IIMpOKe 3acTocyBaHHsA. Tak, y KpaiHax €EBpocoiody MiKpoOHi
Iperapary  3acTOCOBYIOTb ~Ha  TpeTHHI  IIAOmI,  3alfHATHUX
CiABCHKOTOCIIOAAPCHKUMM Ky ABTYPaMMI.

baxrepii, 1m0 3aceasdioTh KOpeHeBy CUCTEMY, YTBOPIOIOTH
CBOEPigHUI Oioaoriynmin “gqoxoa” — pmsocc])epy 1 € TIocepegHnKaMu
MiDX TIpPyHTOM 1 pocamHamu Yy 3abesledeHHi IX IOXUBHUMU
peJoBMHaMI.

AisapHICTD  KOpMCHHX — MIKpoopraHismis  Gararorpansa.
Oco0amMBO  axkTyaabHUM € IIMPOKe BUKOPUCTaHHSA 34aTHOCTI
MIKpOOpraHisMiB 40 3aCBOEHHS MOAEKYASPHOTO a30Ty 3 aTMOC(ep.
ITe aae 3Mory BMPIIMTH BaXXAUBY HpoOJeMy — CTBOPEHH:
AOCTaTHBOI KiABKOCTI OiaKa.

Mikpobioaoriuna ¢ikcariiss aTMocpepHOTO a30Ty — eKOAOTITHO
YUCTUI IIAAX 3abe3IledeHHs HMM pocauH. Bin morpebye BiazHOCHO
HeBeAMKUX eHepreTMUHmMx Burpar. lazomogidHmit a3oT mOBITps
Malke HeAOCTYIHUII AAas1 OiAbIIOcTi BMIIMX pocanH. Moaexyan
a30Ty XiMi4HO iHepTHi, a J1Oro XiMiuyHi 3B"A3KM MiX aTOMaMM 4OCUTb
critiki. ITorpiOni Beamki sycmaas, mob ix posipsatu i ¢ikcysatu
asor. Ha BigmiHy Big HpOMMCAOBUX YCTaHOBOK, J€ BigHOBAEHH:
MOJEKyAsIpHOTO a30Ty Ha aMiak 34iJiICHIOETbCS 3a BMCOKUX
TeMIlepaTypu i TUCKY, B 0i0AOTriyHmMX cucTeMa 3B sA3yBaHHs ra3o-
110AiGHOTO a30Ty BiAOYBa€TLCA 3a 3BMYANHUX TUCKY i TeMIIepaTypu.

3a axepesaMm JAOCTYHHOI eHeprii asoT¢ikcyBaabHi MiKpoO-
OpTaHi3MI YMOBHO IIOAiASIOTh Ha ABi TPYIIN: aBTO- Ta TeTepOTPOPIL.
AstoTpodu (uiaHodaxrepii i porocuHTesyoui aHaepoOHi Haxrepil)
MalOTh iCTOTHe 3HaueHHs AMIlle Ha IIepe3BOJOKeHNUX IPyHTax, JAe
¢ikcyrors g0 20-50 kr/ra azorty 3a pik. [Ipote B mpupoai Haimonu-
peHimni rereporpodHi ¢ikcyBaabHi opranizmMu. AzoT¢ikcyBaabHa
aKkTUBHICTh y iTonaani — y pusocdepi (IpUKOpeHeBiit 30HI) i
dizocdepi (Ha mosepxHi AMCTKiB) HeOOOOBUX POCAMH, Ha3UBAIOTh
acoyiamuenoto asomdixcayiero. ExcriepuMeHTaAbHO Iie IIiATBep-
AXeHO 0e33MiHHMM BUPOIIyBaHHAM HeO0OOBUX KyabTyp. Ilpu
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ObOMY B IPYHTi He CIIOCTEpPIiTra€ThCsl 3HAYHOTO 3HVDKEHHs BMICTy
a30Ty, He 3BaXKalO4yl Ha LIOPIiYHe BiA4y>KEHHs JIOTO 3 YPOXKA€M, TOAL
SIK TIiA ITapOM J10TO BMicT Oe3repepBHO 3MEHIITyEThCS.

Ob6carn Pikcarii a3oTy acoriaTMBHOIO MiKpodA0OpOIO AOCUTH
3HauHi — 3040 Kr/ra a3oTy 3a piK.

YxpaiHncpki BueHi Ha 4oai 3 akagemikoM B.ILITatukxoro
BUAianAn 3 pusochepu AeAKMX CiAbCHKOTOCHOAAPCBKMX KYABTYP
BIICOKOAKTUBHI IITaMM acolliaTMBHMX MiKpoOiB-a3oTdikcaTopis i Ha
IX OCHOBI pO3po0ONAM HM3KY OaKTepiaAbHUX IIperapartis: pu3oazpun
(aas1 0OpobaeHHS HaCiHHA MINEHMIN ¥ pUCy); pusoenmepunt (Aas
IepeAIIociBHOTO OOpOOJeHHsI HaciHHS AYMEHIO 1 pucy); ($adaeéo-
O0axmepun (mmennili, OypsKy KOPMOBOIO, TpaB); azpogir (Oripoxk,
IoMiZop, mepelrpb, calaT Ta iHIII OBOYEBi KyABTYpPH).

Ha mosepxHi AWCTKiB pPOCAMH TaKOX  BigOyBa€TbCs
HecuMOioTuuHe TeTepoTpodHe 3B’sA3yBaHHS ~MIKpOOpraHisMamu
aTMocgepHOro a3oTy. BHecok 11010 y 3araapHuii 0a4aHC a30TOHAKO-
IIMYeHHs B CICTeMi pocAMHa — MiKpoopraHizMn He riepesuiye 15 %.
Harbiapmmit  mpoAyKTMBHMI cMOio3 OyabOOYKOBMX OakTepiii
(Rhizobium) cmocrepiraeTecst 3 0000BUMHM  pocAMHaMU. 3a
ONTUMAa/AbHUX YMOB BeamunHa Oioaoriunoi ¢ikcamii azoTy gocsirae
300 xr/ra i 6iab1e 3a pik (Taba. 4.4).

Tabaniy 4.4

EdexTnBHicTh cuMbioTHaHOI asordikcariii y pisanx 6060Bmx
KyapTyp (L.A. Tuxomosnd, 2007)

KiapkicTh Q)u(comr.{oro asory, Koedirrienr Tpupict
Kyaptypa KI/Ta 3a pik . o
— - asotdikcarrii ypoxario, %
HOTEHLIITHA 3BMYAlIHa

T'opox 135 40-60 0,66 10
Buxa 157 40-65 0,70 18
Cos 390 60-90 0,88 24
loruu 220 80-120 0,81 15
Ecnmapuer 270 130-160 0,80 17
/oniepHa 550 140-210 0,88 25
Koz astauk 480 130-220 0,91 35
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Y 1pynrti moais, 3a3suyaii, nommpeHi O6yabOOukoBi GaxTepii
THX 00OOBUX KYABTYP, SIKi Ha HUX IlepeJ, LIVIM BUPOIIyBaan. Y AyKe
MaAMX KiABKOCTAX BOHM MOKYTb II€PEHOCUTHCA y MiKpOTpilyHax
HacCiHHA, KyAM BOHM IIOTPAIlASAIOTh 3 IPYHTY 3a KOMOaltHOBOTO
30MpaHHs BpoXKalo. 34ebiapmioro 11i OakTepii HeaKTMBHI a0 Maao-
aKTUBHI. 3aCTOCYBaHHs IMiABUINEHMX HOPM MiHepaAbHUX A00pUB i
INeCTULIMAIB HEraTHMBHO BILAMBAE€ Ha >KUTTEAISABHICTL KOPMCHOI
rpyHTOBOI MiKpoda0py, 30KpeMa Ha OyapOoukosi Oaxrepii. Tomy
3aCTOCyBaHHs IIpellapaTiB OyAbOOYKOBUX OakTepiil € Ba’KAMBUM
arpoTeXHOAOTIYHIM 3aX0A0M AAsI BUPOITYBaHH: O00O0BMX KyABTYP.

baxrepiaapni mpemaparty pO3pi3HAIOTL 3a HperapaTUBHOIO
dopmoro: cyxi, piaxi, xeaeroaioHi.

Mixpobui  npenapamu na ocno6i  asom@PikcysarvHux
Oaxmepiii. Hajimommpenimmm OakTepiaabHMM IIpellapaToM €
pusoroppin. Pusoropdin BUKOPUCTOBYIOTH A4d 0OpoOAeHHs
HaCiHHS AMIIE Ti€l KyAbTYpM, Ha3By SKOI 3a3HA4eHO Ha eTUKeTI
Iperapary.

Mlenaenns OyabOoukoBmx OakTepiit OODOBUM KyAbTypam
Ha3UBAIOTh iHOKYAAYiero. TpaamiliiiHuM criocoboM iHOKyAsLii €
nepeariocisBHe OOpOOJEHHSI HaCiHHSI CyCIIeH3i€l0 pusoTopdiny.
Texnoaorist 1i mpoBeaeHHsA MOAIOHa A0 IPOTPaBAIOBAHHS HaCiHHA
BOAOTUM C110c0OOM. A5 1ILOTO A0 PiBHOMIPHO 3MOY€HOTO HaCiHHI
(1,5-2 % BoAM Bia Macy HaciHH:A) 400aBASIIOTH IOTPiOHY KiABKiCTBH
pusoTop@iny i 400pe nepemimnyioTs. OOpPOOAEHHS HACIHHS MOXHa
MO€JHyBaTH 3 0OpOoOAeHHAM  JOro  MikpogoOpusBamMmu  4u
CTUMYASTOPaMI POCTY Bpy4Hy abo B MaIllMHaX AAs1 IPOTPYIOBaHHA,
3a34a4eriab pereAbHO OUMINEHNX Big HecTuiAis. Vloro mpoBoasTs
ANIe y AeHb CiBOM B MICIAX, 3aXMUIIEHUX Bij IPSMUX COHSIHIX
IIpOMeHiB, mig i€ skux Oaxrepil rmHyTh. OOpoOaeHe HaciHH:
Biagpasdy Bucisaiore. Caig 3asHaumTy, 10 veped 4-5r04 micas
00po0baeHH: HaciHHA 0au3pko 50 % KaiTmH pusobiymy IMHe, a He
BUCisIHE Y AeHb OOpoOJeHHs HaciHHs HOTpiOHO 3HOBY 0OpPOOAATH.
Pisni ¢opmMm 0OakrepiaabHMX IIpemnapaTiB MOXYTb MaTU CBOL
0c00AMBOCTi 3aCTOCYBaHH: (CTPOKU IPOBEAEHHs iHOKYASIIil, HOpMU
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BUTPaTH, MOE€AHAHHS 3 IeCTUIIMAAMU TOIIIO), IIPO SKi CAi unTaTu Ha
eTHUKeTIIi IX yITakoBKy, ad0 y peKOMeHJallisX BUPOOHNKA.

O0OpobaenHs HaciHHS pusoropgpiHOM 3abesriedye HIpUpicT
ypo>KalHOCTi 0000BUX KyAbTyp (ropoxy, ©00is, aomnmuy) — 2,0-
3,51/ra, cima xonwomuHy, awouepun - 5,0-10,0 n/ra. Bumry
e(eKTHBHICTD ITperiapaTy BCTAaHOBAEHO Ha I'PyHTaX AerKOro IpaHy.10-
MEeTPMYHOIO CKJAajy, IO IIOB s3aHO 3 MEHIIOI0 aKTUBHICTIO IIpU-
poaHux nomnyasnin asordikcaropis. EdexrmBHicTs iHOKyAsIIil
MiABUIYETLCA IIiCAsl BallHyBaHHS IPYHTY Ta BHECEHHs MiKpo-
e/eMeHTiB, HacaMIlepe/ MoaibeHy i 6opy.

BcTaHOBAEHHS ONTMMAaABHOTO IOE€AHAHHS 0i0A0TIiYHOTO a30Ty
Ta a3oTy MiHepaAbHUX AOOPUB y >KMBAEHI POCAMH Ja€ 3MOIY
30asaHCyBaTH JOT0 KOA000ir y 3eMAepobcTsi. Posmip cumbioTmaHOl
asoTdikcallii 3a4eXUTh Big 3abe3leuyeHHs] POCAMH a30TOM Ta
iHTeHCUBHOCTI POTOCHHTE3Y.

Inoxyasis HaciHHA 6000BUX KyALTyp Mae OyTm OOOB A3KO-
BUM arpoTexXHiYHMM 3axoJoM. BurpaTu Ha Jioro mpoBeeHHs He
nepeBuIIyIOTh 3-5 % oTpuMaHOro mpuOYTKY, a BpoxKaliHicTs 6060-
BUX KyAbTyp 306iapmryetscs Ha 10-15 %. I[Ipyu npoMy TakoX 3Ha4HO
3MEeHIIYIOThCS TOTpeby y BHECEHHI a30Ty MiHepaAbHMX A00PUB.

SIKIo cTBOpUTH ONTMMAaABHI yMOBY, 6yAB009KM POPMYIOTHCS
po>keBoro 3abapBAeHHs, a SIKIIO BOHM HaOyBalOTh CipOTO UM 3eleH-
KyBaTOro 3abapBAeHH:A, TO asoT(ikcallis B HMX He BiaOyBa€TbhCs.
Cumbiotnyna a3oTgikcaltis MOYnHAEThCs Auie y ¢pasy 2-3 AUCTKIB i
AOCSITa€ MakCUMyMy y (pasy OyTOHizallil — II09aTKy IIBiTiHH:, a ITOTiM
CIIOBIABHIOETHCS 40 a3y HaAMBAHHS 3€pHa.

IloTpiOHO 3a3HaumMTH, IO 3a BHECEHHs MiHepalLbHOTO a3oTy
pOCAMHI TIepexoAsATb Ha MOro 3acBOoe€HHA 1 Oyapbouku He
YTBOPIOIOTBC. A3om Miteparvrux doOpus € inzibimopom asomgixcayii.
Aze HeBucoki crapTosi Aos3m azotHmx Ao0pms (20-30 xr/ra 4. p.)
COpUAIOTh KpallloMy PO3BUTKY POCAMH Ha IIO4aTKy BereTanii i
3asBUyail He 3HICKYIOTb, a HaBiTh IIOJAIMNIIYyIOTh IPUPOJHY
BAaCTUBicTh HOOOBUX KYyABTYP 40 cUMOio3y.
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Aas supoOHuITBa OaKTepialbHMUX IperapaTis BUKOPUCTO-
BYIOTh TaKOX acolliaTusHi a3oTdikcaropu-giazorpodu, 3JaTHi B
acomianii 3 HeOODOBMMM pOCAMHAMM IOAINIIyBaTM IX a30THe
>kmBaeHHs. Qikcania aTMocdepHOro a3oTy TaKuUM CIIOCODOM Ha
MOpsIJOK HIDKYa, HiK y 0O00OBMX KyabTyp, i He MoXe OyTu
AOCTaTHBOIO 451 IIOBHOLIIHHOTO (POPMYBaHHS BpPOXKalo. 3a1€XKHO Big
BUAY POCAMH 1 IPYHTOBO-KAIMaTMYHMUX YMOB pO3MipHU acoLiaTUBHOI
asorgikcanii MOXyTh craHosutu Big 3-50 kr/ra asory 3a pik y
perioHax 3 momipHMM KaimatoM Ta 40 200-600 xr/ra y perioHax 3
TPOITIYHMM KAiMaTOM.

AKTUBHICTL HecUMOIOTUYHOT aSOTCIDiKCaL[ﬁ 3aA€XXUTh Bij 3a-
Ge3I1e4eHOCTi IPYHTY A€TKOAOCTYIIHIMY OpPTaHIYHMMU pedOBUHaMI,
JI0TO BOAOTOCTi, TEMIIepaTypu, TPaHyA0MeTPUIHOTO CKAaAy, aepariii,
KOHIIEHTpallil BYIA€KMCAOIO ra3dy, HasBHOCTI AOCTYIIHMX CIIOAYK
Makpo- i MikpoeaemenTis. Ha aymky €. H. Munrycrina, BUKOpUCTO-
BYIOUM Ha 400puBO 1T cOA0MM, MOXKHa 404aTKOBO OTpMMAaTHU 5 KT
(dixcoBaHOTIO a3oTy.

ITosutusHy A4i10 aconiaTMBHMX a30T¢iKcaTOpiB MOXKHA 3BECTU
A0 4OTUPLOX OCHOBHIX (PAKTOPiB: 30iAbIIIeHHS KiABKOCTI 4OCTYITHOTO
6ioa0riuHOTO a30Ty, KiABKiCTh sIKOro craHoBuTh 30-50 Kr/ra Ha pik;
CTBOPEHHsI OaKTepisIMM CTUMYAIOBAABHMX PEYOBMH TOPMOHAABHOL
NpUpo4Y, 30KpeMa, BHACAigOK KOpEHeBUX BUAiAeHb; 30iAbIIeHHs
IIOBEpXHi KOpeHeBOl CUCTeMM, IO CHPUAE MiABUILEHHIO BUKOPIIC-
TaHHS IHINUX €JAE€MEHTIB >KUBJAEHHS Ta 3axXUCT Big IIaTOTEHHOI
rpyHTOoBOI Mikpodaopu. Crocrepira€rbcsa TaKOX IHOAIIIIIEHHs
SIKOCTi Bpo>Kalo (301AbIIIeHHsI BMiCTY IIyKpy B KOpeHeIL104ax OypsKy;
KpoxMadaio B 6yap0ax KapTOIlAi; 3HM>KeHHs BMICTY HIiTpaTiB B OBOJaX)
1 IIPMCKOPeHH:I CTPOKIiB J10I0 403piBaHH:.

Huni cTBopeHo HM3Ky MIKpOOHUX IIperapaTiB Ha OCHOBi
a3oT(iKCyBaAbHMX OaKTepill AAsl Pi3HUX BMAIB CiAbCBKOTOCIIOAAp-
cekuX KyapTyp. lle, 30kpema, pusozymin AAs TepeANOCiBHOL
iHOoKyaswii col i ropoxy, puso6ogim — AAs IIMPOKOTO CIIEKTpa
0000BMX KyABTYp; 0dia3opim — Aas TomepejHbOI OaKTepmsallil
MIIeHUI 7 pucy; diasobaxmepun — 4451 OaKTepu3aliil XXUTa, IPEIK,
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31aKOBUX TpaB; MIKPOZYMiH — AAS IHOKYASLHI SIMEHIO 1 I'PeuKw;
Oiozpan, asomobaxmepun, azpodir — Aas Oakrepusaril OBOUEBUX
KyABTYP.

AAas AesAKUX KyABTYpP 3aCTOCyBaHHs MiKpOOHMX ITpeIlapariB —
HezaMiHHMII ~ arposaxig. Kpim 06000BuMXx KyapTyp, MIiKpOOHI
npenapary 3acTOCOBYIOTh AAsl TPEUKM, OCKiAbKM BOHa Ma€ IIeBHi
0CcODAMBOCTI a30THOTO >KMBAEHH:. 3a YMOBU HaJMipHOTO a30THOTO
SKMB/AEHHSI POCAUHU IIOYMHAIOTH “KMpyBaTy’, (POPMYyIOUU BEAVIKY
BereTaTMBHY Macy Ta 3HIDKYIOUM 3€pHOBY IPOAYKTMBHICTL. Ilpnm
3acTocyBaHHI OaKTepiaAbHUX IIperaparis a30T HaAXOAUTh Y POCAUHI
B ONTUMAaABHMX KiABKOCTSIX BiAIIOBIAHO A0 IX POCTY 1 PO3BUTKY, IO
CIIpUsE MiABUIIIEHHIO TPOAYKTUBHOCTI POCAMH.

Mixpobni npenapamu na ocnoei PocdammobirizysarvHux
mikpoopzanismie. 1li OaxTepii 34aTHI BIAMBATM Ha JOCTYIIHICTH
docopy 441 pocaMH i3 BaKKOAOCTYIIHUX CIOAYK IPYHTY.
@ocdarmobisizyBasbHi MikpoopraHismMu (epMeHTaTUBHO TIigpoai-
3yI0Th OpraniuHi ¢opmu ¢ocdaris, KiAbKICTb SAKMX IHOAI AOCUTDH
BIICOKA B I'pyHTaX. ToMy Ile MOKe 3Ha4HO moaimnirysatu ¢pocdopHe
SKMB/AEHH: iHOKyAbOBaHMX pocanH. Kpim Toro, MikpoOHi MeTab0aiTH
aKTUMBHO PpO3UMHAIOTL MiHepasodocdary, 3adydamoum ix i3
HeaKTIBHOI YaCTMHM I'PYHTY A0 OOMiHy peJ4OBUH y pOCAMHAX.

B YxpaiHi 3apeecTpoBaHO Taki MiKpOOHi IIperapaTii Ha OCHOBI
docdaTMobisizyBaapHIX MIKpOOpraHisMiB: moAimikcobaxkmepun Ta
arvbobakmepun — AAs iHOKyAsLil OYpsAKY IIyKpOBOTO, KyKYPYA3W,
AbOHY, IIIEHNLTi, pillaKy /i COHAIITHUKY.

Mixpobni npenapamu-decmpyxmopu (UG max, ynikar ma in.)
Npu3HaYeHi A4 MPUCKOPEHOI IepepoOKM PpisHMUX OpraHigHUX
3aAMIIKIB y I[iHHI OpraHiyHi 400puBa.

Biodecmpykmop cmepni — cAy>XUTb 4451 OOpOOKHU IicAs30M-
PaAbHUX 3aAMIIKIB YpO’Kal0 3€pHOBUX, TEXHIUHMX Ta iHIIMX
KyabTyp. Lle KomILaexcHuit 3a cK1agoM Ta OaraTopyHKITIOHaABHNIT
3a aiero mperapar. Voro Ailo40i0 OCHOBOIO € aKTUBHi IPYHTOBi
MIKpOOpTaHi3MI — IIPOAYLIeHTM I11eAI0A03 Ta iHIMX (epMeHTis,
Daxrepii-aHTaroHicTi NaToreHHMX AAs pocAuH TpubiB i Gaxrepii,
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docdar- Ta azoTM00iaizyBaabHUX OakTepiil, MPOAYKTU KUTTE-
AisiapHOCTI MiKpoopraHiaMiB (pepmeHTH, BiTaMiHN, TOpMOHU Ta iH.).
IIpenapar mpuckopioe poskaajaHHs MicAA30MPalbHUX 3aAMIIKIB,
HeliTpaAidye€ HeraTMBHMI BIIAUB POCAMH-TIONEPeJHUKIB (aA0IaTis)
Ta TOKCHHIB, 5IKi MOXKYTb YTBOPIOBATHUCS ITig Yac iX PO3KAaJaHH:I.

Biodecmpyxmop Yuixaa — 3acid 4451 NprcKOpeHoi epepoOKu
OpTaHiYHMX BiAXOAiB y BMIPIOHMX sMaX, CeNTMKAX, BYAMIHUX
TyaJeTax Ta IIBMAKOIO IIepPeTBOPEeHHs IHIINUX POCAVHHUX 1 Xap4OBUX
3aAMIIKiB, IO HAKOIIMYYIOThCA y TOCIIOAAPCTBI B OpraHiuHe
A00OpuBO, 30aradeHe KOPHUCHOIO Mikpodaopoio Ta 0Oioaoriuno
aKTVBHUMM pedOBMHaMMU.

? IutanHs 111 CAMOKOHTPOJIIO

1. SIke 3HaYeHH:I MaIOTh OpraHiuHi 400puBa?

2. 5Ixi € Buam opraHiuHUX A00pMB? SIK MOKHa 30iABIIUTU IX
KiABKICTDb Ta ITOAINIINTH SAKICTH?

3. IlopiBHsiiTe XiMIYHII CKAa, Pi3HNMX OpTaHIYHNMX A00PUB.

4. HasBiTs criocobu 36epiraHH: THOIO. Y 4oMy IX 0cOOAMBOCTi?

5. SIK BCTaHOBUTI HOPMY BHECEHH:I THOIO?

6. SIx BiaOyBa€TLCs pO3KAadaHHs THOIO B IPYHTI?

7. 5Ixi 0c06AMBOCTI BUKOPUCTAHHSI HTAIINHOTO I10CAiAy?

8. I1]o Take canporieai? Ix sacTocyBanHsL.

9. Ha3BiTh criocodu BUKOPUCTaHH: 3e1eHNUX 400pUB.

10. SIx 0c00AMBOCTI BUKOPUCTAHH: COAOMU Ha 400p1UBO?

11. SIki BUMOIM CTaBAATH AO SIKOCTI TOpQy, SAKUIT BUKOPWCTO-
BYIOTH Ha 400pUBO?

12. SIx BurortoButu KoMmmoctn? Ha3BiTh BUAU KOMIIOCTIB.

13. IlJo Take BepMUKOMIIOCTI?

14. PoskaxiTh mpo OakTepiaabHi HIpemapaTu Ta iX 3acTOCy-
BaHH:I.
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Po3aia 5

CUICTEMA 3ACTOCYBAHHSI
AOBPUB

L 4

L X 4

&
A4

5.1. IPMHOUIIN CKAAAAHHS CMCTEM Y AOBPEHHSI

OcHOBOIO pallioHaABHOTO BUPOIIYBAaHHSA KyABTYpP € YiTKO
pospobaeHa cucteMa yA00peHH: i IIeBHy CiBO3MiHY i 3aIldaHOBaHY
Bpo>KaiiHicTh. EQexTuBHicTh 400puUB 3a0e311euy€eThCs 3aCTOCYBaHHAM
iIX 3 ypaxXyBaHHAM II€BHMX IPYHTOBUX i KAIMaTMIHUX YMOB,
0CcO0AMBOCTENl >KUBAEHHSA KyABTYp, BUAIB CiBO3MiH, arpOTexHiKM,
CcKaady 1 BaacTUBOCTell A0OpuUB, HOPM, CTPOKiB i criocobiB ix
BHeceHHs Ta OaraTbox iHmmmx ¢gakropis. Lli obcTaBuHI 3yMOBAIOIOTDH
HEOOXigHICTh IIepexody Big yAOOpeHHs OKpeMUX KyAbTyP 40
CHUICTEMU 3aCTOCyBaHHs J0OpmB y ciBodMiHax (abo iHIIOro
arpoleHo3y) B KOXHOMY rocnogapcrtsi. Tomy cucremy yao00peHHs
MO>KHa IIOALAMTY Ha TPU OHATT:

1) cucrema 3acTocyBaHH: 400pUB y TOCIIOAQPCTBi;

2) cucrema yao00peHHs B ciBo3MiHi abo Ha iHmomy o0’ekTi
3aCTOCyBaHHA A00puUB (Ha AyKaX, IacoBHUINAX, y OaratopiuHmx
Haca/ KeHHsIX, 3aXUIIIeHOMY I'PYHTI TOIIO);

3) cucreMa yA0OpeHH:T OKpeMIX KyAbTYp CiBO3MiHM, CKAajeHa
3 ONTUMAaJAbHUX HOPM, 403, OPM, CTPOKIiB i CIIOCODIB BHECEHHs
A00puB.
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Mema cucmemu 3acmocyséanna 0o0pué y zocnodapcmei —
pallioHaAbHe 3aCTOCyBaHHS A0OPUB Ta OXOpOHa A0BKiaasd. Cucrema
yAODPEeHH:I € Ba’KAMBOIO YMOBOIO iHTeHcH(iKallil ciabchKorocrogap-
CbKOro  BUpOOHMIITBA. /O  KOMILAEKCY  3axO4iB  HaJeXXaTb
HaKOITM4YeHHsI, 3aKyIliBAs, 30epiraHHsA Ta 004iK A40OpUB; BallHyBaHHs
KMCAMX i TiIICyBaHHs COAOHIIEBUX I'PYHTIB; KOHTPOAD 3a Ai€10 400puUB
i 004iK ix arpoHOMIYHOI 1 eKOHOMIYHOI e(PEKTUBHOCTI.

Cucmema ydobpennsa 6 Ci603MiHi € 4YaCTUHOIO 3araAbHOL
CIICTEeMM 3aCTOCyBaHHsA JOOpUB Yy TOCIOAApCTBi, Ae BcebidHO
OOI'PyHTOBAHO BIAY, HOPMI, 4031, POPMI, CIiBBiAHOIIIEHH:I, CTPOKI
i cmocobmu 3acTocysaHH: A00puB (i MeaiopaHTIB) i3 ypaxyBaHHAM
H6ioaoridanx oTped KyAbTyp B €4eMeHTaX >KUBAEHH: i (paKTMIHOTO
PiBHS POAIOYOCTI IPYHTY A4 OTPMMAaHH: BUCOKMX YPOKaiB KyAbTYp
A00poi SIKOCTI 3a HasBHUX pecypciB J00puB i MeaiopaHTiB 3
OZHOYaCHUM PeryAIOBaHHAM ITapaMeTpiB ITOKa3HUKIB POAIOYOCTi
I'PYHTY B IIEBHMX IIPUPOAHO-KAIMaTUIHIX YMOBaX.

3araabHy cxeMy YJO0OpeHHs KyAbTYp PO3pOOASAIOTL Ha
porTariio ciBoaminm, a AykiB, macoBuIl, OaraTOpiyHMX HacaA>KeHb Ta
iHmmMX — Ha mepiog ix BuxopucrtanHs. Ilpu mpoMmy BpaxoBYIOTH
MOXAUBY cepeguboOaraTopiuny (5-10 pokis) 3abesredeHicTs
rocriogapcrsa JoOpmMBaMm i cepeAHbO3BaXKeHi (3a pe3yAbTaTaMu
OCTaHHBOIO arpoXiMi4HOIO OOCTeXKeHH:) IapaMeTpy IIOKa3HUKIB
POAIOYOCTI I'PYHTY BCiX I10AiB CiBO3MiHM, a TAKOK MOKAMBUII OaaaHC
€/eMEeHTIB XXMBAEHHs i ryMycy 3a peaaizamii cucreMn y400peHHs.

Hopmu i cmissigHOIIeHHS A00puUB Yy HPMIHATINA CUCTeMi
YAOOpPEHHs IIOPOKY YTOYHIOIOTH y PiYHOMY HAAHI 3ACHOCYBAHHS
Jdobpue 3 ypaxyBaHHAM POAIOUYOCTi I'PYHTY Ha I104i, TIOTOAHUX YMOB,
akTrunoi HasBHOCTI A400puB y rocrogapcrsi. Ha ocHOBi 1bporO
IAaHy CKAaJaloTh KaAendapwuti naan npudbanns (Haxonuuenns)
Jdobpue, Ae 3a3HavalOTh 3aralbHy KiABKiCTh IIeBHUX BUAIB i ¢gopm
A00pMUB Ta YeProBicTh IX NpUAOAHHS.

KizbkicHo cucreMy ya00peHHs B CiBO3MiHI XapakTepusye
cepesHs Kiabkicth (Ha 1ra) 400pmB, sIKi BHOCATH IIOPOKY Ta 3a
poTawiio CiBO3MiHM (B OCTaHHBOMY BUITaAKy — I Hacu4eHicTh 1ra
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naonii ciso3minm ao0puBamMm). SIKiCHO BOHa XapaKTepU3yeThCs
OKYIIHICTIO 1 KT 4. p. MiHepaabpHMX 406pus i 1 T opraniuHnx 400pns
ypo>Kae€M ycCix KyAbTyp CiBO3MiHM (B IlepepaXyHKy Ha 3epHOBi abo
KOPMOBi OAMHMUIII 3a1€>KHO BiA TUIIY CiBO3MiHI).

Cucmema ydobpennsa oxpemux Kyavbmyp 3a ix dyepryBaHH: y
CiBO3MiHi — I II4aH 3aCTOCYBaHHS OpPTraHiYHMX i MiHepaAbHUX
200pMB, B AKOMY IlepeA0adaioTb HOpMU, A03M, (POPMM, CTPOKM i
crocodbm iX BHeCEHHs 3 ypaXyBaHHAM PiBH: 3allAaHOBaHOTO BpOXKalo,
yepryBaHHs KyAbTYp y ciBO3MiHiI Ta 0coOAMBOCTell iX arpoTexHiKm,
IapaMeTpiB arpoOXiMiYHMX ITOKAa3HMKIB POAIOYOCTI TIPYHTY Ha
IIeBHOMY T1IOJi, TIOTOAHMUX YMOB, IIO€JHAHHs OpTaHIUHMX i
MiHepaAbHIX A00PYB, EKOHOMIYHMX YMOB y TOCITOAapPCTBi.

3araaoMm 11ij 9ac po3poOAeHHs CICTeMM YAOOpeHH IOTpiOHO
BpaxoByBaTH TaKi IOAOXKEHHs: IiABUIYBaTU BPOXKAMHICTh 1 AKiCTh
yCiX KyABTYyp; yCyBaTH BiAMIHHOCTI (BUpiBHIOBaTM) B POAIOYOCTi
OKpeMMX AIASHOK II0As, a TaKOXX OKpeMMX MOAiB CiBO3MiHM i
AOBOAUTH  IlapaMeTpyU  IIOKa3HMKiB  POZIOYOCTI  IPYHTY A0
ONTUMAaABHOIO piBHS; IIiABMIIYBaTM OILAAaTy OAMHUIN A00puB
MIpUpPOCTaMI BpO>Kalo; IIMPOKO BMKOPMCTOBYBaTH MiclleBi 400puBa;
BUKOPUCTOBYBaTU pe3yabTaTu  AOCAiA’KE€Hb HayKOBO-A0CAiAHMX
yCTaHOB, NpPaKTUYHMII AOCBi4 IlepesOBUX TOCIIOAAPCTB Ta AaHi
IepiOAMYHOIO arpoXiMivHOTO OOCTEKEHH IPYHTIB rOCIIOJapCTBa.

Harib6ispima edexkTuBHICTE A00pMB BUABASAETHCI Ha PoHIi
BIICOKOI KyABTYPU 3e€MAepoOCTBa, TOOTO i3 3aCTOCyBaHHSAM YCHOTO
KOMILAEKCY arpoOTeXHIYHMX 3axod4iB. Poap arporexmiku 3pocrae 3
MiABUIIIEHHIM HOPM BHeceHH: 400puB. Caig TaKoX IaM’ATaTu:

® BIICOKMMM IX HOpMaMM He MOXHa KOMIIEHCYBaTu
HeBUKOHaHHsA abo HesKiCHe BMKOHAHHS JESKMX arpoOTeXHIuYHIX
3axX04iB;

e opraHiyHi Ta MiHepaabHi JA0OpMBa 3a TpPMBAAOIO IX
3aCTOCyBaHHA ITPpUOAN3HO OAHAKOBO e(PeKTUBHI;

® BA)KAMBO BpaxoByBaTU IIONIepeAHMKM, iIX yA00peHH:,
30KpeMa opraniyauMu, pocopHnMn i KaaitHuMu 400puBamu;
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® 34iICHIOBATM IIOCTiliHMII KOHTPOAb 3a BiATBOPEHHIM
POAIOYOCTi IPYHTY, OalaHCOM eJeMeHTiB >KUBAEHHA i IyMycCy B
IPYHTI 3 ypaxXyBaHHJIM BUMOI KyAbTYpP CIBO3MIHM i peaaisariii
IOTeHIliaAy iX IPOAYKTUBHOCTI;

® CIIpUATH MiABMUINEHHIO HPOAYKTMBHOCTI Ipani mig d4ac
3aCTOCyBaHH: A400pUB;

® IIOCTi/HO BUKOHYBAaT! 3POCTalOdi BUMOIU BiAHOCHO OXOPOHI
AOBKiA4: 11i4 Yac 3aCTOCyBaHHs arpoXiMiKaTiB.

5.2. OCOBAVMBOCTI 30HA AbHUX CUCTEM
Y AOBPEHHSI

B ycix mpupogHO-KaiMaTMUHMX 30HaX YKpaiHM Ba’KAMBOIO
YMOBOIO AAsl CKAaJaHHS CHUCTEMM VAOOpeHH:A € creIjiaaisariis
rocriojapcrBa, TUIIM CiBO3MiH i cKaad ix KyapTyp. MakcuMaabHi
BpoXKai 3a0e3IedyIoThCsl 3a BiAIIOBIAHOTO 4YepTryBaHHI KyAbTYp Ha
nmoai (KyapTypoobir) abo B ciBO3MiHi. Y CciBO3MiHI BMABASAETHCA
micasaia A0OpuB, IO CHpPUAE 3POCTAaHHIO BPOXKAlB HACTYIIHIX
KyABTYP i POAIOYOCTi IPYHTY.

IT'pywmu 3onu Iloriccsa (AepHOBO-TA30AMCTI 11 cipi AicoBi)
IepeBa>kHO MalOTh HU3bKi ITapaMeTpy IIOKa3HUKIB POAIOYOCTi
I'PYHTY: KHMCAa peakllis, BMICT TYMyCy i pyXOMMX CIIOAYK €/A€MEeHTiB
>KMBAeHH:A. Ha 1mx rpyHrax Hacammepes IOTpiOHO IHPOBOAUTHU
BallHyBaHHsI Ta 3aCTOCOBYBaTM BUCOKI HOPMM OpraHiuHmux i
MiHepaABHUX AOOPUB.

SIk yke 3a3Hadaaocs, OOOB'SI3KOBOIO YMOBOIO e(eKTMBHOL
cucTeMn yAOOpeHH:A HeJOPHO3eMHMX IPYHTIB € BallHyBaHH:A. /as
OO BM3HAYAIOTh MiCIle IIepPIIOYepProBOIO MOT0 IPOBeAeHHS i
HOPMU BallHIHUX 400puB. MakcuMaabHy epeKTMBHICTb OpraHiyHi I
MiHepaAbHi 400puBa MPOSBAAIOTH B yMOBaX HeEMTpaAbHOI i
€2a00KMCA0I peaKUii IPYHTY.

IloeananHs opraHiyHUX i MiHepaABHNMX AOOpPUB — Ba’KAMBa
yMoBa e(eKTUBHOCTI cucrteMu yAo0peHHsi y ciBoamini. Opraniuni
Jo0puBa HacamIlepe] BHOCATH IIi4 IIpOcCaIlHi KyAbTypU (KOpeHe-
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1041, KapTONAI, KyKypy43y Ha CMAOC Ta iH.); HiJ IIOKpWBHI
KyABTYpU 3 IIiACiBaHHSIM Tpas, SKi OyAyThb BMKOPUCTOBYBaTU B
HACTYIIHI POKM MiCAAAII0 OpraHidYHUX A0OpUB; Ha IPyHTax A€rKOro
rpaHyAOMeTPUIHOTO CKAaAy.

MinepaapHi A00puBa BHOCATH HacaMmIlepe] IIiJ OBOYeBi I
TeXHiYHi KyAbTypH (AbOH, OypsK LIyKPOBMII Ta iH.), sIKi HalKpale ix
OKYIIASIOTh, a TaKOX MiJ4 KapTOIlAIo, 3epHOBi KyabTypu. Kpim Toro,
AOCTaTHIO yBary IPUAIASIOTE YAOOPEHHIO KyABTYPHMX AYKiB i
rmacosutl. lliagBuinieHi HOpMM MiHepaAbHUX JAOOpPUB BHOCATH Ha
IIPOBAITHOBAHNUX I'PYHTaX a0 3 6AM3BHKOIO 40 HEMTPAaAbHOI peakIli€io
cepeJOBUINA AiASHKAX 3 PETYAbOBAaHUM BOAHMM PEXVMOM.

Cucrema y,ZI,O6peHH}I A@SIKMX KyAbTYp CiBO3MIiHM B 30HIL
AEPHOBO-TIIA30AMCTUX 1 CipuX AiCOBUX TIPYHTIB CKAaAa€TbCs 3
OCHOBHOTO, IIepeAIIOCiBHOTO BHECEeHHsI Ta MiAXMBAeHH:A. Po3apibxe
BHECEHHSI a30THUX AOOpMB y Wiit 30HI migBuinye edeKTUBHICTDL ix
BUKOPMCTaHH:.

EdextusamM €  psaakoBe  yAOOpeHHs, 30KpeMa, 3a
HeAOCTaTHbOI KiAbKOCTi BHECeHH: 400pMB B OCHOBHe yA00peHH: i Ha
6igamx rpyHTax. Jas IbOro BUKOPUCTOBYIOTH cynepdocdaty,
amodoc Ta iHII cKaaaHi 400puBa.

ITigxuBaeHHS KyABTYp IlepeBa’kKHO IPOBOASATL a30THUMU
ao0pmusamu. Hacammepes 1ie CTOCYy€TbCS O3UMMX KyABTYp, sKi
BUMIIAM i3 3MMM, Ta OaraTOpiyHMX TpaB, sKi y TpaBOCTOI MaiOTb
HalimeHIre OoGosux. Iligxusaenns ¢gocpopHUMHU i KailtHUMU
A00pMBaMy IPOBOAATD AMIIIE 38 YMOBY HEAOCTaTHLOTO IX BHECEHHS B
ocHOBHe yao0OpenH:. [Ipy oMy edexruBHiIle ix BHeCTM B IPYHT Y
MIXPAAASL KyABTyp (OBOUEBMX, OypsIKy LIyKPOBOTO Ta iH.).

Y ciBO3MiHax Ha I'pyHTax A€rKOro IpaHyA0MeTPUYHOIO CKAaly
3HauHy yBary IIpUAIiASIOTE TOcCiBaM OOOOBUX KyABTYp, OCODAMBO
AIONNHY, cepadeai (Ha KopM, 3epHO, 3eaeHe A0Opuso). Ilig HmMx
BHOCSITh AOCTaTHIO KiAbKicTh ocpopHUX 1 KaditHUMX A0OpUB, IO
crpuse noainmieHHIo ¢gikcarii atMmocdepHOro azory.

Y 30HI 4epHOBO-IIIA30AMCTUX i CIpMX AiCOBUX I'PYHTIB AOCUTD
e(PeKTUBHMM € 3aCTOCyBaHHJ MIiKpOeJAeMEeHTiB, 30KpeMa, ITicas
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BHECEHH:S BUCOKMX HOPM MiHepaAbHNX AOOpUB, IIPOBeAEHH:
BaIlHYBaHHSI Ta HeAOCTaTHLOL KiAbKOCTI BHECEHHS OpraHiuYHMX
A00puB.

B YxpaiHi HainmommpeHiili 4OpHO3eMHi J1 KallTaHOBi IPYHTH,
0co0anBo B 30Hax Aicocreny i Cremy. Lli 30HM 3HaYHO Pi3HATHCA 3a
I'PYHTOBO-KAIMaTMYHMMI YMOBaMH, CHeliali3alli€io CiabChbKOTOCIIO-
AapCchKOro BUPOOHMITTBA Ta iHIIMMM PaKTOpaMIL.

3ona Aicocmeny. Ipyatu 1i€i 301U, y 383Ky 3 iHTEHCUBHUM
IX BUKOPMCTaHHAM y CiABCbKOMY BMPOOHUIITBI, Big4yBalOTh 3HAUHMIA
Aedinut y go0pusax. Tomy HasaHC e1eMeHTIB XXUBAGHHS B IPyHTaX
/licocTeny XapaKTepU3YyEThCS BUCOKUM Ae(PillUTOM, IO IPU3BOAUTH
AO BHIDKEHHs IX POAIOYOCTI Ta IIOTipIIeHHs (I)iBI/IKO-XiMi‘IHI/IX
BAACTUBOCTEIL.

Aasa peaaizanii IIOTeHIiaay IPOAYKTUBHOCTI CiAbCbKOIOCIIO-
AapChKMX KyABTYP I'PYHTH IIi€1 30HU IOTPeOYIOTh CepeiHbOPIYHOTO
pHeceHHs1 200-250 kr/ra eJeMeHTiB >KMBJAEHHS OpPTraHIYHMX i MiHe-
paapHUX A0OpmMB. Y CiBO3MiHax ONTHMMaAbHI HOpMM A00puB
IIepIIOYeproBo  BHOCATL Iig OypsAK IIyKpOBMII, COHSIIHMUK,
KyKypyA3y Ha 3epHO i cmaoc, o3umi 3epHOBi Kyaprypm. Ilig spi
3epHOBi, 3epHOOODOO0BI i Kpym'sHi KyAbTYpHM, SKi BUKOPUCTOBYIOTH
MicAsAII0 A00puUB, BHECeHI IIi4 IIONepeAHMK, BHOCSITh HEBVCOKI
HOPMU A0OpUB a00 3aCTOCOBYIOTh ANIIIE PAAKOBE YA00peHH:.

Y ciBO3MiHi BakAMBO MpaBUABHO BMOpaTM Miclle BHECEHHS
THOIO. 3 ypaxyBaHHsAM Iiicasaii, y 8-10-miapHili ciBO3MiHi J1OTO
BHOCATb ABa Pa3y 3a poTallilo, a B 4—6-I1iAbHill — 40CTaTHLO BHECTU
oAuH pas. Haiikpamle rniii BHOCMTHM MiJ4 HOIEpeAHUKM O3UMIX,
Oesriocepe HbO ITig, 03MMi, fAKi BUCIBAIOTh ITicAsl YMCTOTO Iapy, abo
mig OypsK IIyKpOBUIl, KYKypyA3y, OBO4YeBi KyaAbTypu Ta iH.
Ontnmaarny Hopmu BHeceHHA THOIO (30-40T/ra) He caig Ak
IepeBUIIyBaTH, TaK i 3aHMKyBaTU. Y IepIIOMy BUIIagKy Oyae
yAOOpEeHO MeHIIy IIAO0Ily, Y APYIOMY — He BAAEThCA JOCATTH
PIBHOMipHOCTI pPO3M0OAidy THOIO IIO MOBEPXHi MHOAs, KpiM TOroO,
3HAYHO 30iABIITYIOTLCA BUTPATH IOTO BHECEHH:I.
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B ocHoBHe ya00peHH:1, 3 OCeHi, a30THIX AOPWB He BHOCATS, 3a
BUHATKOM O3MMMX KYABTYpP HicAd TipIIMX HolepeAHMKiB. ¥ 11iil 30Hi
AOCUTDL IIOIIMpeHe BHeCeHH:d JOOpuUB IIig Yac IlepeArociBHOL
KyABTUBAIlil, ade e@QeKTUBHICTb JOro, IOpPIBHAHO 3 OCHOBHUM,
HyoK4da. TTig>KMBAEHHS CiAbChKOTOCIIOAAPCHKUX KYABTYP IIPOBOASTDH
AWIIIe a30THMMM JO0OpuBaMM B PpPeKOMEHAOBaHMX J03aX Ta B
ONTUMAaAbHI 445 KOXKHOI KyAbTypu CTpoku. OcobamBo edeKTnsHi
MiA>XMBAEHH: O3IMUX KYABTYP.

Y cucremi yao0peHHs CiAbCBKOTOCIIOAQPCBKUX KyABTYp Ha
TEeMHO-CipMX 1 CipMX AiCOBMX IPYHTaX Ta YOpHO3eMaxX ONiA30AeHuX i
BIAY>KEHIX OAVH pa3 3a pOTallilo CiBO3MiHM ITOTPiOHO nepesbaunTu
NpoBeAeHHs BallHyBaHH:A. HalikpamuM MiclieM A4 BHeCEHHs
BaIlHAHMX MarepiadiB € OypsAK Iykposuii. /Jas LIbOrO MOKHa
BUKOPVICTOBYBaTH BiAXOAM I[yKpOBOTO BUPOOHULITBA — JedeKar.

Ak i B 3omi Iloaiccs, Tak i B 30Hi Jlicocrerny 4ocuTh 4acTo
BUSIBASIETHCSI CUIABHA Aisl MiKpO,ZI,O6pI/IB, SKI MICTSITh 6op, MO02ai0aeH,
Migh, MapraHenb, IIMHK Ta iH. 3aCTOCOBYIOTb IX 3 ypaXyBaHHIM
Giosoriunmx moOTped CiAbCBKOTOCIIOAAPCHKMX KyABTYp 1 AaHUX
arpoxiMiyHOTo OOCTe>KeHHs IPYHTIB y IT0AIX CiBO3MiHM.

Y 30ni Cmeny mnepeBaXHO 3HAXOAATbCSA YOPHO3eMM i
KamTaHoBi I'pyHTHU. 11i IpyHTM MalOTh HEMTpaAbHY peakliilo, TOMy He
NOTpeOyIOTh BallHyBaHH:I.

Y cucremi yA00peHHs B CTEIOBMX paifOHaX Ma€ IlepeBaskKUTH
OCHOBHE YAOOpeHH:, SIKe 3acTOCOBYIOTh IIij 3s04esuii 0OpoOiTOk
rpynry. lle 3abesmedye posmimieHHs A00puB y Iapi IPyHTY 3
rapaHTOBaHUM 3BO/AOKEHH:M, IO MiABUIIYE AOCTYIIHICTh €1eMeHTiB
SKUBAEHHS AAs1 POCAVH.

Y cTemoBmx paiioHax BOAOTo3abe3IIeyeHiCTb € OCHOBHUM
aimiTyrounM (akropom Aas GOpMyBaHHA Bpokaio. Tomy 3axoau,
CIIpsAMOBaHI Ha HaKOIMYEHH:A 1 30epe>keHHs BOAOTM, CHPUAIOTH
HiABUINEHHIO edeKTUBHOCTI A00pmB. Y CBOIO uepry, Aobpmusa
COpysTIOTh ePeKTUBHIIIOMY BMKOPMCTAHHIO BOAOTM Ha CTBOPEHH:I
BpO>Kalo. 3a ONTUMMAaAbHOIO YAOOPEHHs BUTPaTy BOAY Ha CTBOPEHHS
OAUHUIIL CyXOi PEeYOBUMHM POCAUH 3HIDKYIOThC Ha 15-20 %.
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ITorpibno spaxosyBatn, 110 BHeceHi pocdopHi Ta KaailiHi 400puBa B
OCHOBHE yJOOpeHHs MaloTh 3HAuHy IICASAII0 Ha HaCTYIIHUX
KyAbTypax. IHoai ix micasais mepesmmye edekr mpsmol aii. Lle
3HAYHO MiABUITYE e(PeKTUBHICTh A00PUB, 1110 IIOTPiOHO BpaxoByBaTU
Iij Yac po3paxyHKy ix OKymHOCTi. OCKiAbKM OCHOBHe yJ00peHH:
MOXKHa BHOCUTHU OAMH pa3 y 2-3 poKu, 0coOAMBY yBary HOTpPiOHO
3BepTaTH Ha PsIAKOBe YA400PeHHs BCiX KyAbTyp.

ITia’X1BAE€HHs CiABCBKOTOCIIOAAPCBKMX KyABTYP y Uill 30HI
MaaoeeKTUBHe, 3a BUHATKOM 3POIIyBaHUX 3eMelb Ta O3MMUX

KyAbBTYyp.

5.3. DAKTOPH, SIKI BPAXOBYIOTbD IIIA YAC
CKAAAAHHS CUCTEMUN Y AOBPEHHSI

bioaoriuni moTpe6u KyabTyp B eaeMeHTax XKuBaeHHs1. Ha
edexTyBHICTE 400pMB HacaMIlepe/, BIIAMBAIOTL 0i0AO0TriuHi 0cobAM-
BOCTi KyABTYp, BUAOBi 0COOAMBOCTI IX >KMBAEHH:, sIKi CKAaAMCS Y
nporieci epoaroniii. HeognakoBy roTpeOy pisHUX KyABTYp B eAeMeH-
Tax >KUBAEHHS B OAHUX 1 TUX caMMX yMOBaxX BUPOIIlyBaHHS IIOSICHIO-
IOTb pi3HMM pedoBMHHMM (0iAKM, >KUPW, KAITKOBMHA, IIYKOP,
Kpoxmaab Ta iH.) i, BiarioBiaHO, eaeMenTHMM (a30T, (pocdop, Kaaii i
T. A.) CKAa40M TOBapHOI (OCHOBHOI) i HeTOBapHOI (ITOOIYHOI) MPOAYK-

A5 BU3HaYeHH:I IOTpeOM POCAUH B eAeMeHTax >XMBAEHHS 3a
BereTallilo BUKOPMUCTOBYIOTh IIOKa3HMKM iX BMHOCY 3 YPOKa€M.
Heoanaxkosy mnorpeQy KyabTyp B e4eMeHTaX >KMBAEHHS HaO4YHO
BIUpPaXKalOTh B abOCOAIOTHMX BeAUMUMHAX Yy BUTIAsAl OioaoriuHoro, a
HalJacTile TOCIIOoAapChbKOTO BMHOCY IX 3 BiANOBiIAHUM ypOXKa€M
(kr/ra) abo y Burasai ix Burpar (6i0HOCHUII 6UHOC) HA OAVHMUIIIO
TOBapHOI Ta BiAIIOBiJHY Macy HeTOBapHOI IIPOAYKINI (KI/T).
MaxkcumaabHe HaKOIIMYEHHs eJAeMeHTiB >KMBAeHH: pocAMHaMMU
IpuIlaga€ Ha Mo4aTOK gocturaHs:. IlisHime, y 383Ky 3 oOnagan-
HAM AVICTS i BIATOKOM ITOKMBHUX PEUOBMH y I'PYHT, X CTa€ MEHIIIE.
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KizpkicTh eaeMeHTiB >KMBAEHH:, SIKi 3aCBOIOIOTh POCAMHU A4S
CTBOpPeHHs 0i0A0TiYHOI Macu BpoXKalO (3€pHO, COAOMa, IO>KHMBHO-
KOPeHeBi 3aAMIIKM, a TAaKOXK eAeMeHTH KMBAEHHs, SKi I1epexodarh y
IPYHT 3 OIlaAUM ANCTAM, 3 KOPEHiB), Ha3MBaIOTb 0i0AOZiYHUM
BUHOCOM eAeMeHmi6 XUBAeHHA 6poxaem. VIOro MHOAiAMOTH Ha
TOCITOAAPCHKUIA i 3aAMIITKOBUIL BIHOC.

ocnoaapcbkuii BUHOC — Le YacTuHa 6ionoriyHoro BUHOCY
€NEMEHTIB XMBMNEHHS 3 MpoAaykuietlo (i3 3epHOM i CONomoto,
KOpeHennogamu i rmykoto).

JIKmo coaoMa i I'Myka 3aAMIIAIOThCA Ha I104i, TO eAeMeHTH
KUBAEHHS, SKi B HUX MICTATBCA, B TOCIIOZAPCBKOMY BMHOCI He
BPaxoBYIOTb.

3anuwkoBa YyactTuHa 6ionoriyHOro BUHOCY — Lie eneMeHTH
XMBIEHHS, SKi 3anuwialoTbCsa Ha noni nicns 36upaHHsa BpoXato 3
NOXXHUBHO-KOPEHEBMMM 3anuLLKamu, onanum fUCTAM, a TakoX Ti,
AKi NnepenLwnn 3 KOPEHEBOT CUCTEMMN POCIIVH Y I'PYHT.

Ha 3aaumkosuii BMHOC NpUNaja€ 3Ha4yHa, a iHOAL 11 Oiabla
yacTuHa 0i0AOTIYHOTO BMHOCY e/AeMeHTiB, sAKi OyaM BUKOpMCTaHi
pOCAMHAMMU 4451 CTBOPEHH:I BpOXKalo.

locmogapchkmii  BUHOC —€A€MEHTIB  KUBACHHS, fAK YXKe
3a3Havalocs, € AuIle 4JacTMHOIO OioJoriyHoro i He BigoOpaskae
roBHOI ¢izioaoriynoil nmorpedbu pocanH. Ilpore yactnHa eseMeHTIB
SKMBAEHHSI IIicAs 30MpaHHS BpOKal0 3aAMIIAETbCA B IPYHTI
(32AMIIKOBMII BMHOC) i CTa€ IOCTYIIOBO AOCTYIIHOIO AAs HaCTYIIHMX
KyapTyp ciBo3minu. ToMmy a4 XapakTepucTuku HOTpeOM B HUX
POCAVH BUKOPUCTOBYIOTh BeAMYMHY BiAHOCHMX iX BHUTpaT Ha
OAMHHUIIIO ToBapHOi (Ha 1T) 3 ypaxXyBaHHAM BiAIIOBiAHOI Macu
HeTOBapHOI YacTUHU Bpoxkaio (Tad4. 5.1).
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Tabaurs 5.1

HOpMaTI/IBI/I BITHOCY e1eMeHTIB XVBASeHHS
Ci[lebKOrOCHOAapCbKI/IMI/I KyabTypaMm 3 IpyHTy

Bunoc eaemenris xuBaeHns 3 1 T mpoAyKuii, Kr

.
TosapHoiTa | £ 2
" . siarosianoi | § &
TOBapHO1 HeTOBapHO1 S 8
Macu 5 e
Kyzuﬂypa.i HeropapHoi | = &
IPOAYKIIis % :é_
g >
N |P205|K:0| N |P205|K:0| N |P20s5| K20 % é{
& B
1 2 3 4 5 6 7 8 9 110 11
TTimenuirs
o3Mma 227180 55|57 |19 |10,7|324|11,2|237| 1,7
JKuro osume 16473 52|62 |19 [127]275|108|281 | 18
Sluminp osummiz | 17,0 | 83 | 49 | 6,0 | 2,0 |13,6]24,7|109| 22,6 | 1,3
SIaMiHb Apmit 152174146 |52 |17 |142]215|94 |21,8| 1,2
Kyxypyaza 14,71 65 |44 |70 | 24 [151(234|95 |230| 12
Kykypyasa
(sa spowenns) 143 |57 |44 |71 |31 142123095 (2.7 | 1,2
ITpoco 194149 141191 |20 (259(339|81 |455| 15
I'peuka 177159 |71 197 | 41 |164|36,1|13,7|383 | 1,9
Puc 105| 64 |46 | 60 | 25 14717392 [21,2]| 1,13
T'opox 334| 84 |13,0[100| 25 |13,6|444|132|280| 1,1
AronuH 59,6154 (130|199 | 1,8 |12,4[843|199]440| 25
Bypsik
IyKpOBUIA 2,04]0,70 12,22[332)0,81 |4,28|4,30]|1,25|5,13 | 0,68
CoHsImHMK 26,011,796 |11,1]| 48 [37,5]|50,5|22,4[922 | 22
Pimax 332]109|67 [105]232|21,7|71,0|15,7| 84,8 | 3,6
Kapronas 34|12 |53|31]09[55|51[20] 385055
Kamnycra
Giaoroaosa 1,95|0,56 (187|316 0,88 12,40(3,53|1,05|3,07| 0,5
Oripok
(3a 3pomrenns) | 1,57 (0,71 12,10 3,64 | 1,64 [ 4,51 |3,53|1,60| 4,54 | 0,54
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1 2 3 4 5 6 7 8 9 10 11
IMTomiaop
(sa spomrenns) | 1,60]0,52 [2,50]4,26| 0,97 [3,13|2,49|0,72| 3,16 | 0,21
bakaakan
(3a spomrenns) | 1,57 ] 0,60 |2,59]4,07 0,94 |495|4,70|1,32| 5,40 | 0,77
/onepHa (civo) [26,0| 6,0 |150| - - - - - - -
Kykypyasa na
Cc1a0cC 3,15(1,14 |1423| - - - - - - -
Oanopiuni
TpaBy (CiHO) 20,0 6,0 [20,7| - - - - - - -
Mopxksa croaosa| 1,44 | 0,85 12,67 (3,29 | 0,99 |3,92|2,85|1,28 | 4,36 | 043
bypsik croaosuii| 3,64 | 0,76 12,31(3,29 | 0,78 | 4,84|5,01|1,60| 7,41 | 0,58
YacHnk 7,96 | 3,43 14,06|3,30| 0,96 |4,27|10,014,08| 6,96 | 0,68
l'opomrox
3eAeHun 7,03(1,8112,01(553|1,62|7,34|12,013,27| 8,62 | 0,9
Ilepens
COAOAKU 1,83(1,9312,16|522|1,49 |7,12|6,42 (2,24 | 8,42 | 0,88
Kapyn
(3a 3pomrenns) | 2,02 | 0,60 |2,20|5,57 | 0,93 [ 4,73 6,36 [1,32| 5,89 | 0,78
Auai 1,121 0,58 |2,95| - - - - - - -
Bypsik
KOPMOBUII 2,121 0,55 |3,18|4,63 | 0,94 |4,08|3,67|0,86| 4,56 | 0,34
Bypsik
KOpMOBUI (3a
3pOIIIeHH:T) 2,131 0,55 (4,35| 3,19 | 0,56 | 3,98 |3,59|0,88| 6,70 | 0,59
Mopxksa
KOpMOBa 2,2110,90 |4,54|3,57|097|550|328(1,19| 6,19 | 0,3
KonrormmHa 3
TUMO}IIBKOIO
(cino) 20,0 | 80 |150| - - - - - - -
Konromumna
(cino) 300| 65 |150]| - - — - - - -
Tl'opoxoso-
BiBCsAHA CyMmiIn
(3eaena maca) 40 | 1,5 | 4,0 - - - - - - -
Kykypyasa
(3eaena maca) 40 | 1,5 | 50 - - - - - - -
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1 2 3 4 5 6 7 8 9 10 11

Kanycra usiTha | — - - - - - 190135120 -
Kamnycra

OprocceabchKa - - - - - - |200]70|250| -
Kamnycra

Opokoai - - - - - - |18,0| 5,0 | 20,0 -
Ceaepa - - - - - - 1501201100 -
Peaucka - - - - - - 150125 50 -
ITerpymika 40|20 |50 - - - - - - —
L[.M6y/u1 - - - - - - 1801301 60 -
pimyacra

KBacoas - - - - - - 13,0140 | 100 | -
Cnapxa

(maronn) 2501 80 |220| - - - - - - _
[riHaT

(amctkm) 48 | 1,6 | 5,2 — — — _ _ _ _
Cazat roaosyac-

TNt (TOA0BKI) - - - - - - 130|118 50 -
Cynuns 11,0 | 4,0 [170| - - - - — — _
Arpyc 35|15 |45| - - - - | - - -
Cmopoanna 551 1,7 | 55 - - - - — _ _
Maanna 1,3 | 40 | 50 - - — _ _ _ _
Bunorpag 47 123 |75| - - - - - - -
S6ayna 25107 |35 - - - - — _ _
I'pymia 25107 |27 | - - - - - — _
Causa 50|08 |40 ]| - - - - - - —
Abpukoc 7012580 | - - - - - - —
Bt 6,51 25 [100]| - - - - - - -
Ilepcnx 65| 15|65| - - - - - - -

3a COpUATAUBUX I'PYHTOBO-KAIMaTUYHMX YMOB IIPY BMICOKOMY
piBHI TexHOAOTil BMPOIIYBaHHSI JOCATAE€TbCA OIiABIT eKOHOMHe
BUKOPMCTAaHHA €JAeMEHTIiB >KMBAeHH:I Ha (POpPMyBaHHSI OAVMHMIIL
TOBapHOTO BPOKaIo.

Y pasi saauineHHs HeTOBapHOI YaCTMHM BpOXKalO Ha I0A4i y
BUTASAl OpTaHiYHIX 400pUB 445 IIPOBeJeHHs 0alaHCOBMX PO3paxyH-
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KiB BUKOPMCTOBYETHCA IOKa3HMK BUTPAT e€AeMeHTiB KMBAEHHS Ha
OAVIHMITIO TOBapHOI IPOAYKIIil.

Aas  QopmyBaHHA BpOXal0 POCAVHM BUKOPUCTOBYIOTDH
eJeMeHTH >KVMBAeHH: 3 IPYHTY i BHeceHUX 400puB. YacTKy 3acBOE€HH:
€/€eMEHTIB i3 ITUX AXKepea IPUIHATO BUpaykaTty KoedillieHTaMu.

KizpkicTb eaeMeHTiB >XuBAeHHs B opHomy mapi (0-30 cm)
BI3HAYAIOTh, ITOMHOMKMBIIM JIOTO BMICT 3a KapTOIpaMoIO (MI/KT
I'PYHTy) Ha Koe]il[ieHT 445 IepepaxyHKY (OCTaHHI 3 ypaXyBaHHIM
IIiABHOCTI I'PYHTY i Jioro macu Ha 1ra gopisHioe 3). Hampukaag,
SIKITIO 3a KapTOIPaMoIO BMICT pyXOMMX CHOAYK (pocdOpy CTaHOBUTH
100 Mr B 1Xr rpyHTy, TO 3amacu JOro B OpHOMYy mmIapi OyAyTb
cranosuty 300 kr/ra (100 - 3).

UacTKy 3acBOEHHs i3 3amlaciB I'PyHTy eJeMeHTa >KMBAEHH:
pocAMHaMM BUpaXkaloTh KoedirieHToM (Y BiacoTKax abo AecsTKo-
BUM ApOOOM), SIKMI PO3PAXOBYIOTh 32 TAKOIO (POPMYA0I0:

Kr=a:b-100,

A€ a — KiAbKiCTb eaeMeHTa >KIBAEHHs, BUHECeHOTO BPOXKaeM 3
HeyA0DpeHOro I'PyHTY, KI/Ta;

b — BMicT pyxoMuXx CIIOAyK edeMeHTa >KMBAEHHA B OPHOMY
Iapi IPyHTY, KI/Ta.

KoedinienT BMKOpUCTaHHS €J€MEHTiB >XMBAEHHs 3 IPYHTY
3MIHIOETBCS 3a1€KHO Big 0i0A0TIYHMX 0COOAMBOCTEN KyALTYp, PiBHS
iX ypoxkaiHocTi Ta iH. Uym BUIIMIT BMIiCT €4€MEeHTIB JKMBAEHHS B
I'PYHTI B 4OCTyIHIii POpPMi, TMM HVDKUIMIT KOeII[i€HT IX 3aCBOEHHSI
pocannamu. Ilpore BiH migsumiyetscst (B 1,5-2 pasu) B ymoBax
3pOIIEHHs, IIicAsd BallHyBaHHsA Ta BHeceHHs A00puB. Koedimient
BPaXoOBy€ 3aCBOEHHS eJeMeHTIB >KMBAEHHs AMIIle 3 OpPHOTO IIapy
I'PYHTY, TOAl K POCAMHM 3aCBOIOIOTH iX i 3 rAMOIIMX IIapis. Yce e
YCKAAQAHIOE BUKOPUCTAHHA KOe(illieHTiB AAd PO3pPaxyHKy HOPM
A00puB.

CepeaHi 3HaueHHS KOe(iIi€HTIB BUKOPUCTaHHS POCAVMHAMU
€/eMeHTiB KMBAeHHs 3 IPYHTy HabeJeHo B Ta04. 5.2.
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Tabauiisa 5.2

KoeddinienTn BUKOpMUCTaHHA CiabChKOIOCIOAapChKUMM
KyAbTypaMl1 eAeMeHTiB KIBAEeHHsI 3 IPYHTY 3a pi3HOTO
BMicTy iX pyxommx cmoayk, %

BMicT eaeMeHTiB XXUBAEHH:, MI/KT IPYHTY

N aerxoriap. P20s K20
Kyaprypa
40 | 50— | 100- | ao | 50— | 100- | a0 | 50- | 100-
50 | 100 | 150 | 50 | 100 | 150 | 50 | 100 | 150
1 2 3 4 5 6 7 8 9 10
Yoprnosemu i cipi onidsoreni rpynmu
IMmennrs
o3uMa 34 | 25 23 11 9 5 17 | 13 12
Kuro oznme 20 | 16 13 7 6 5 11 | 10 10
SIpi sepHOBi Ta
KyKypyA3a Ha
cuaoc 25 | 19 17 10 9 7 20 | 16 14
I'peuka 16 | 12 11 7 6 5 19 | 16 14
Kykypyasza Ha
3epHO 35 | 26 24 12 | 9 8 31 | 23 19
Bypsk
LIYKPOBMIA 33 30 27 10 9 8 33 30 30
Kapronas 21 | 21 20 9 9 9 33 | 30 30
ConAmHNIK 38 | 32 25 23 | 16 12 75 | 65 50
T'opox 39 | 39 35 9 9 8 15 | 12 10
bararopiuni
TpaBu 19 | 12 12 8 5 5 17 | 11 10
Kamnycra 40 | 35 28 18 | 14 11 44 | 38 22
ITomigop 34 25 19 6 5 4 38 34 27
Oripok 18 | 17 15 10 | 9 8 27 | 21 17
Aeproso-nidsorucmi rpyrmu
IMmennrs
o3uMa 32 | 24 23 10 | 8 8 14 | 12 11
SIpi sepHOBi Ta
KyKypyA3a Ha
cnaoc 23 | 18 16 9 6 5 17 | 14 12
I'peuxa 10 8 8 6 6 5 10 | 10 10
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1 2 3 4 5 6 7 8 9 10

Kykypyasa na
3epHO 32 | 25 23 11 8 8 22 | 21 20
Kapronas 29 | 23 23 12 10 10 37 | 37 37
T'opox 38 | 33 27 9 7 6 10 | 10 8
lonnH

3epHO 25 | 24 21 9 5 5 12 | 11 8

sezeHaMaca | 50 | 34 30 9 6 5 20 | 20 17
/lpoH (Hacinus) | 16 8 7 6 5 5 5 5 5

bararopiuni
Tpasu 9 9 8 5 5 5 8 8 7
Yopnosemu niedenni ma Kaummanosi IpyHmu
TTimenuirsa
o3uMa 32 | 25 22 11 9 9 16 | 12 11
Apa 23 | 21 20 6 6 5 10 | 8 7

sIpi sepHOBIi Ta
KyKypy43a Ha

c1a0c 25 | 20 18 10 | 8 7 20 | 17 15
I'peuka 14 | 12 10 7 6 5 20 | 15 13
Kykypyasama | 30 | o5 | 51 | 12| 9 | 7 |33 ] 23| 19
3epHO

bypsik 31 | 28 | 27 | 10 | 8 9 33 | 30 30
COHSIITHUK 33 | 30 29 19 | 16 15 76 | 61 58
Puc 24 | 22 18 5 5 5 17 | 17 17
T'opox 39 | 35 | 28 10 | 9 8 13 | 11 9

baraTopiuni

Tpasu 20 | 16 15 8 6 6 17 | 15 13

Buxopucranns pocamnHamMm asoTy 3 IPYHTY 3adeXUTh Big,
BMICTy B HbOMY I'yMyCy Ta PiBH: JIOro MiHepaaisanii. Beaxkarors, 1m0
B pospaxyHKy Ha 1% Tymycy B IPYHTi CiabCHKOTOCIIOAApPChKi
KyABTypU y cepeaHboMy 3acsoioiorh 20-25 kr asory 3 1ra, To6TO 32
BMicTy rymycy 3 % Moke OyTy 3acsoeHo 60-75 Kr/ra a3oTy.

KoeddinieHT BUKOPUCTaHHA €/]1€MEHTIB >XMBAEHHS 3 A00pUB
BapilOIOTh y MEHIIMX MeXKaX, HiK KoeillieHTM BUKOPMCTaHH:
€/€MEHTIB XXUBAeHHs 3 IPyHTY (Tada. 5.3).
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Tabanrrs 5.3

KoedirtienTt BUKOpIICTaHHSI e1eMeHTiB )XKVBAeHHsI
CiabCHKOTOCIOAapChKMM KyAbTypPaMu 3 THOIO i
MiHepaabHUX 400pWB, %

Pix
AoOpusa BUKOpHCTAHHA Kyastypnu N P20s | K20
3epHOBi 20-30 | 25-35 | 50-60
Opraniuni IMeprmmit ITpocarmHi,
(rHiV, KOMIIOCTI) OBOYeBi 30-40 | 3545 | 60-70
Apyrui Yci kyaprypu | 12-15 15 25
3epHoBi 40-60 | 18-20 | 40-60
. . Ileprmit ITpocamni 50—65 | 18—22 {40—55
Minepaaphi -
OBouesi 50-70 | 20-25 | 60-70
Apyruit Yci xyapTypu 10 15 10

/A5 BU3BHAUYeHHsI 3araAbHUX HOPM i CHIiBBiAHOIIIEHHS A00pMUB,
po3paxyHKy OaJaHCy eJeMeHTiB >KMBAEHHs B CiBO3MiHI IOTpiOHO
MaTU AaHi IIpO BUTPaTU €A€MEeHTiB JXMBAEHHs Ha OAVHMIIIO TOBapHOI
3 ypaxXyBaHHsAM  BiAIIOBiAHOI ~ HETOBApHOI  IPOAyKWil. Jas
pallioHaABHOTO PO3IOAily HOPM Ha OCHOBHE i IIPUIIOCiBHe yA00-
PEeHHS Ta A4S IiAXUBAEHHS IOTPiOHO MaTu JaHi PO AUHAMIKY
3aCBOEHHSI OKpeMUX e/eMeHTIB 3a BereTalilo. Taki 4aHi € B 40BigHU-
Kax i peKoMeHJaIliAX HayKOBO-AOCAiAHMX yCTaHOB, abO B arporex-
HIYHIV XapaKTepUCTULIL COPTIB C1AbCHKOTOCIIOAAPChKUX Ky ABTYP.

I'pyHTOBi yMOBIL rpyHTI/I YTBOPUANCS IIij BIIAMBOM (PaKTo-
PiB, AKi Ais1AM 3 Pi3HOIO iHTEeHCUBHICTIO. TOMYy BAaCTMBOCTI I'PYHTIB
3HAYHO BIIAMBAIOTh Ha e(eKTUBHICTh A00puB. MaxkcuMabpHi Hpu-
pOCTM BpOXKalO Big IX 3aCTOCYBaHHs AOCATalOTh Ha MaAOpOAIO-4MX
(6iaHMX) rpyHTax. 3 MiABUINEHHAM POAIOUOCTi Ta OKYABTY-PEHOCTi
I'PyHTiB epeKTMBHICTb A0OpUB, 3a3BUYall, 3HIDKYEThCA. A IIEBHUX
TUIIB i IIATUINB I'PYHTIB Ile 3HVOKEHHS MOJKHa IIOKa3aTy TaKuM
psA4OM: AEPHOBO-IIIA30AMCTI, Cipi- i TemHO-cipi 4icoBi IpyHTH,
YOPHO3eMM OIli4304€Hi Ta BUAY>KEHi, YOpHO3eMI 3BMYaliHi Ta
MiBAEHHI, KaIlITaHOBi IPYHTH.
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Y Mexxax KOXHOIO IATUIy IPYHTY e(peKTUBHICTb A00pus
3a/€XUTh BiA 1OTO IpaHy/AOMeTPUYHOIO cKaAaldy. Tak, Ha rpyHTax
A€TKOTO TPaHyJAOMeTPMYHOIO CKAaJdy CIOCTepira€Tbcs OiAbIImii
BiAHOCHUII HIpUpicT (BigCOTOK A0 KOHTPOAIO) ypPOXKalO KyAbTyp.
ITpore abcoaroTHi mpupoctu BpoxKalo (y T/ra) Ha OiABII pOAIOUNX
I'PYHTaX BUILi, Hi>K HA MEHII POAIOYHX.

3HaueHHs IIeBHUX BUAiB A00pmB y QopMyBaHHI BpOXKaIlO
TakKOXX 3a4eXUThb Big BAaCTUBOCTeN IPyHTiB. A3oTHi Jo0pmsa
HaltepeKTUBHillle BUKOPUCTOBYBaTU Ha A€PHOBO-IIIA30AMCTHUX, CipMX
AiCOBUX IPYHTaX, YOPHO3eMaX OIiA304€HMX i BUAYXEHUX Ta B
yMOBaX 3pOIIeHH:. 3 IOAIIIIeHHAM BOAOro3abe3IreueHoCTi edek-
TUBHICTh 400PUB 3POCTa€ Ha BCiX BiAMiHaX IPYHTIB.

DocdopHi 400puBa HariedeKTHUBHiIIIe 3aCTOCOBYBATH B yMOBaX
HeA0CTaTHLOTO 3BO/A0XKEHH:I Ha YOpHO3eMaX 3BUJalHIUX i MMiBAeHHMX
Ta Ha KaIllTAaHOBMX IPYHTaX, a TAKOX Ha cAa000KyABTYPeHNUX IPYHTax
IHIIMX TiATHUIIIB.

Kaaiitni go0puBa Haiikpaiile AilOTh Ha TOp('SHUX, IIOTIM Ha
AEPHOBO-TIIA30AMCTUX 1 cipux aicoBux rpyHrax. Ha immmx Tumax
I'PYHTiB (KaIITaHOBMX i YOpHO3eMax) e(PeKTUBHICTD iX 3HAYHO HICKYA,
a iHo4i BigcyTHsI.

Ha rpyHTax 21erkoro rpaHyAOMETPUYHOIO CKAaAy e(eKTUB-
HiIm a30THI, KaaiifHi Ta MiKpogoOpuBa, a Ha BaXKMX — (pocopHi
A00puBa (Iie II0B’s13aHO i3 3aKpinaeHHAM pocdopy Y BaKKOAOCTYIIHI
CIIOAYKM).

EdexrusHicTh ycix BUAiB 400puB IIig yci KyAbTypu 3pocrae
micas HeWTpaaidallil KMCAMX 1 AyXXHMX TIPYHTIB Ta AOCAra€
MaKCUMyMy 3a OHNTMMAaAbHOI A4S BUPOITYBaHHS KyABTYp peakiiil
cepegosuma. Tomy xiMiuHa Meaiopariist (BartHyBaHH: i IillCyBaHH:)
Mae€ IepeAyBaTi 3aCTOCYBaHHIO A40OPUB.

3 MigBUINEHHAM 3a0e3ledeHoCTi OyAb-SKOTO TUILY, MiATUITY
abo BigMiHM IPYHTy PyXOMMMH CIOAYKaMM €AeMEeHTiB >KMBAEHH:I
e(eKTUBHICTh KOXKHOIO BUAY A0OpWB 3HIKYeThCA. [Ipn sociarsensi
BIICOKOTO i Ay>Ke BMCOKOTIO iX BMICTy B IPYHTI 400puBa IepecTaroTh
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aistn. Tomy iX BHOCATE AuIIe 3 METOIO IIOKPUTTS BUHOCY €/1€MEeHTiB
>KUBAEHHS 3 YPOKa€EM.

Kaimamuuni i nozodni ymoeu (OCBiTAeHH:, TeMmIlepaTtypa i
BOAOTICTb IPYHTY 11 IIOBIiTPsI) B 3araAbHOMY KOMILAeKCi (paKTOpiB, SIKi
BU3HaualOTh eQeKTUBHICTh AOOpUB, 4YacTO MalOTh BHUpilllalbHe
3HaueHHs. 3MiHa rorogHmx ymos Ha 25-60 % BILamBa€ Ha epeKTUB-
HICTb 400pUB Ha AE€PHOBO-ITA30AMCTUX i CipUX AiCOBUX I'PyHTax Ta
Ha 35-70 % Ha YOpHO3€eMaXx.

CBiTA0 i€ Ha >KMBAEHHSI POCAVH He AUIIE 3aBAAKM (POTO-
CHHTe3y, a U1 TpaHCHipallil, SKa 3yMOBAIOE IIepeMillleHHs eA1eMeHTiB
KMB/AEHHSI 1 BU3HAYAE€THCS COHAYHOIO pagialli€io, BOAOTICTIO I
TeMIIepaTypOIO IOBIiTpP:L.

EdexTusHicTh 400pMB 3aA€XUTHh He AUIIE BiJ KiABKOCTI, a 11
Bia piBHOMiIpHOCTI BuUIIaJaHH:A ONaJiB y Ilepiog Bererauii KyAbTyp.
Ha cyramamctux rpyHTax y poKM 3 HecTadelo abO HaAAUIIKOM
OIlajiB BOHA 3HMKY€EThCS, IIPY YOMY B IIepIIIOMY BUIIaAKY iCTOTHiIIIe.
Ha rpynrax aerkoro rpaHyA0MeTPUMYHOIO CKAady 3a HaAAMIIKY
BO/OIM MOXeE CIIOCTepiraTics 3HV>KEHH: BpO>Kal0 3€pHOBUX KYALTYP
YHACAi40K BUASTaHH:I IIOCiBiB.

Arporexniuni ymosu. CTpokm, cmocodu Ta TraMOMHa
3aropraHss 400pus i MeaiopaHTiB, 00pobiTOK IpyHTY, 60poTHOa 3i
IIKiAHMKaMM, XBopoOamu 11 Oyp’siHaMu, BUAOBUIL i COPTOBMIA CKAaJ,
Ta 4YepryBaHH: KyAbTYp Yy CiBO3MiHi — I Ta iHm arporexHiyni
(paxTOpM 3HAYHO BIAMBAIOTL HAa BOAHMI, TeMIIepaTypPHUI i TTOXKMB-
HIIT PEXUM I'PYHTY, a, BiAIIOBigHO, i Ha e(PeKTUBHICTL 400PUB.

OOpo0biTOK I'PYHTY pisHUMM 3HApPIAAAMU Ha pi3HY TANMOUHY
crpusie pisHOMY po3IoAidy A00pus 1o mpodiaio OpHOIO Iapy
I'PYHTY. 3a A0KaAbHOTO BHECeHH: J0OpUB IOBHillle BUKOPMCTO-BYIO-
TBCSL IX €AeMEHTU >KUBAEHH:S, 3HIVDKYIOThCS BTpaTH, IO AA€ 3MOTYy
3HM3UTU X HopMU Ha 25-30 % HOPIiBHSAHO 3 PO3KMAHUM BHECEHHSM.

IIpuitomu BHecenHs1 A00puB. OCHOBHe 3aBAaHHs TeXHOAOTII
BHeCeHHsI JOOpuB — 3abe3leunTy 445 pOCAMH OITMMAa/AbHI YMOBU
>KUBAEHH: BIPOJAOBX yci€l Beretanii. IIpy niboMy po3pisHsAIOTE Tpu
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NpUIIOMI BHECEeHHs AOOpUB: OCHOBHe (JOIIOCiBHe, IIepeaIloCiBHE),
HpUIIOCiBHe (psIAKOBe) i 445 MiAXKUBAEHH: (MiCAAIIOCIiBHE).

IIpu BuGOpi mHpuitoMy BHeCeHHs AOOpPMB  Ba’KAUBO
BpaxoByBaTU IOTpeOy KyAbTyp B €JeMeHTax >KMBAeHH: Io ¢asax
PpOCTY 71 PO3BUTKY Ta MOXKAMBICTh pO3MiIlIeHH: iX Y 30Hi Half0iabII01
AOCTYIIHOCTi 4451 KOpeHeBuXx cucreM pocauH. Ha subip npuiiomy
BHECEHHsI A0OpUB 3HAUYHO BIIAMBAIOTh BAACTMBOCTI caMMX A00pmB, ix
B3a€MOAisl 3 IPYHTOM i PyXOMICTh Yy IPYHTOBOMY PO34lHi, HasBHICTb
y AoOpuBax ©OadacTHMX peYOBMH Ta BiJHOLIEHHS AO HMX
CiABCHKOTOCIIOAAPCHKUIX KYABTYP.

baaarc eaemeHTiB XXIUBAEHHs i TyMycCy B IpYyHTi. 3aBgaHHs
arpoximii moasira€ B ToMy, 00 OLIIHUTH CHPAMOBaHICTh KOA000ITy
OioreHHMX €AeMeHTIB i CTyIIiHb IHTEeHCMBHOCTI aHTPOIIOTEeHHOI Ail Ha
clucTeMy IPYHT — pocAMHa 3a OalaHCOM eJeMeHTIB >KMBAEHH: B
arpoLeHo3i.

Baaanc enemenmie sxxusarents — 1ie IIPOTHO30BaHNU ITOKa3HUK
HPOAYKTUBHOCTI KyAbTYP, POAIOYOCTI I'PYHTY i CTYIiHb BiAIIOBiAHOCTI
A0 KiABKOCTi BHeCEHMX JOOpUB i BUHECEeHNUX 3 YPOXKa€M eJeMeHTiB
KUBAEHHS Ta OJHOYACHO IIOKa3HMK XiMIiYHOIO HaBaHTa>KeHHs Ha
I'PYHT, POCAVHUA i AOBKiAASL.

basanc eaemeHTIB >XK1BA€HH: B IPYHTI OLIiHIOIOTH 3a Pi3HMUIIEIO
MIiXX CyMapHOIO IX KiABKiCTIO, sSIKa B HbOTO HaAXOAUTD, 1 BiAUY>KY€EThCs
3 Hporo. BiH BigoOpakae cryminb iHTeHcnikanii ciabcpKorocrogap-
CbKOTO BMPOOHMIITBA Ta € OCHOBOIO AJsl ILAaHyBaHH: i ITPOTHO3Y-
BaHH: 3aCTOCYBaHH: J0OpWB, Ja€ 3MOTY IIiAeCIpsAMOBaHO PeryAlo-
BaTU POAIOUICTb I'PYHTY, 3a1100iraTu 3a6py,Z|,HeHHIO TUMMU 49U iHINNMU
e4eMeHTaMU AOBKiaAsl.

TeopeTnyHO piBeHb 3aCTOCYBaHHS AOOPMB 3a ONTUMAJABHOTIO
PiBHA POAIOYOCTi IPYHTY Ma€ OyTM TaKMM, IO IOBHICTIO KOMIIEHCY€
BiAUYy>KeHHSI €A€MEHTIB >KMBACHHS, sKi BUHOCITHCSI 3 YPOXKa€M i
BTPaAyYalOTbhCsl BHACAIAOK BMMMBAHHsA, €po3ii Ta 3 IHIIMX IIPUYNH,
TOOTO OaAaHC I[UIX eAeMeHTiB Ma€ OyTH HyAbOBVIM.
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banaHc enemeHTIB XMUBNEHHA — Lie KinbKiCHUIA BUpa3 BMICTY
eneMeHTiB XXMBMNEHHs B [PYHTI Ha neBHi nnowi abo o6’ekTi
JocrigxeHb (noni, CiBo3MiHi, rocnoaapcTsi, paroHi, obnacTi i T. 4.) 3
ypaxyBaHHSAM YCixX cTaTel ix HagxoKeHHs1 (BHeceHi oobpuea, pisHi
NpUpoaHi [xepena) i BUTpaT (BMHOC 3 YPOXAaeEM, HENPOAYKTUBHI
BTPaTW — 3MUBAHHS, BUMMBaHHS i T. A.) yNPOAOBX NEBHOrO yacy.

PospisHAOTh 0i0AOTiYHNIL, TOCHOAAPCBKMUII 1 BHYTPIlIHBO-
rocIioAapChKuii DaaaHcu.

Bioaoziunuti 6aranc (noéHuti abo eKoA0ZiuHUTi) HAJIIIOBHIIIIE
OXOIIAIO€ BCi CTATTi HAAXOAKEHHSI e1eMEeHTIB >KMBAEHHS, SIKi 3a4isHi
B K04000iry. 3a3Bmyaii, I0ro po3paxoBYIOTh AUIIE B TEOPETUIHMX
aocaigxennsax. Ilpu mpoMy B yacTMHI HaAXOAKEHHS BPaXOBYIOTH
Taki Axepeaa:

1) minepaabHi 406puBa;

2) opraniuHi 400puBa;

3) meaiopaHTy;

4) ezeMeHTM >XUBAEHHA 3 aTMocdepy, BKAIOYAIOUM HaAXo-
A’KeHH:I 3 oIlajaMIi;

5) HacinHMII Martepiaa;

6) pOCAMHHI 3aAUIIIKH;

7) 6ioaoriuna ¢ikcanisa azoTy cMMOIOTMYHMMM, BiABHOICHYIO-
YMMU Ta acOLiaTUBHUMU MiKpOOpTraHi3MaMu.

Y BUTpaTHIil 4acTHHI BpaXOBYIOTh TaKi CKAaAO0Bi:

1) Ha cTBOpEeHHsT TOBapHOI i HETOBapPHOI YaCTMH BPOXKalO;

2) pOCAMHHUX 3aAMIIIKIB;

3) BUMMBaHHsI B IPYHTOBi BOAM;

4) sMMUBaHH 3 IIOBEPXHi IPYHTY;

5) razortoai0Hi BTpaT;

6) BTpaT BHaCAi40K epo3il.

3 DpaKTUMYHOIO METOIO BUKOPUCTOBYIOTDh AaHi 20cnodapcbkozo
Oaaancy eaeMeHTIB )XUBAEHHs, B IKOMY He BPaXOBYIOTh POCAVHHIX
3aAMIIKIB — OOMNAJ0TO ANCTs, KOpPeHeBMX i MicaA30mpaibHUX
3aaumikiB pocaH. Voro cKaagaroTh A4S OIHKU CHCTEMIU 3acToCy-
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BaHH:A A00pMB 3a CTyreHeM 3a0e3I1eueHOCTi 3aIl1aHOBaHIX ypOXKaiB
eleMeHTaMU >XMBAEHH:I.

Poamipn 11 criBBiAHOIIIEHHSI cTaTell HaAXOAXKEHHs i BUTpar
€/eMeHTiB >KIBAeHHs y 0alaHCi 3HaYHO 3MiHIOIOTHCS 3a4eXKHO Big
NPUPOJHNX 1 TIOCIIOAapCBKUX YMOB, TOOTO Bi4 3abesmeueHOCTI
A0OpuBaMM, BPOXKAHOCTI KyABTYpP, PiBHSI pOAIOYOCTi IpyHTY. Jas
CIIPOILIeHHSI PO3PaxyHKiB 1HO4I MOXHA CKOPOTUTHU KiABKiCTb
CIIIBCTaBHUX 1 PIBHMX cTaTell SIK Yy 4acTMHI HaAXO/>KeHH:, TakK 1 y
yacTuHi Biguy>keHH:A. Hanpukaag, KiAbKicTh a3oTy, sKa HaXOAWUTH y
I'PyHT 3 arMocpepHUMM OIaJaMM, HaCiHHAM 1 3a paxyHOK
BLABHOICHYIOUMX MIiKpOOpraHi3MiB 4YacTO BiglIOBi4a€ CyMapHUM
BTpaTaM IOTO Bijg BUMUBaHH:, eposii i spiTpioBaHH:A. CymapHa
Kiapkictp ocdopy, Kaailo Ta iHIIMX eAeMEeHTIB >KUBAEHH:, IO
HaAXOAWUTH 3 aTMocdep Ta i3 HaCiHHAM, TaKOXX MO>Ke BiAIIOBigaTu ix
BTpaTaM Big epo3ii i BUMMBaHH:. ¥ 3B'3KY 3 TAKMMU CIIPOILeHHAMU
y IpPUXOAHIV 4yacTMHI OaJaHCy B KiHIIEBOMY pe3yAbTaTi MOXYTb
3aAMIIaTICA AMIIIe CTaTTi BHECEHH: 3 40OpMBaMM i MediopaHTaMu
(a4 asory — mie it cuMOioTmyHa asoTdikcallig), a y BUTpaTHy —
3aCBOEHHA pocAMHaMM (Tocmogapchkuit  BuHOC). Lle 3HawyHO
crpoilye 0aaaHCOBI PO3PaxXyHKM, TOMY IX A€TKO MOXKHa IIPOBECTH
A5 BUPOOHNYMX ITOCIBiB, CIBO3MIHM TOIIO.

Brnympiwmnvozocnodapcokuti 6aranc BpaxoBY€E BiAUy>KeHH:
e/eMeHTiB >KMBAEHHsS 3 TepUTOpil rocroapcrsa i3 TOBapHOIO
HNPOAYKIJI€I0 POCAMHHUIITBA 1 TBAPMHHUIITBA Ta HaAXO/KEeHHS iX 3
A00pMBaMy, KOPMOM AAsl Xy400H, fAKi 3aBO3ATh y rocriodapcrso. Ha
neit OasaHC iCTOTHO BIIAMBA€ CIlelliaisallis rocmogapcrsa. Tak, 3
TOCIIOAAPCTB 3€PHOBOIO HAIIPAMY BiAguyKyeTbcsa npudansHo 70 %
azoty, 85 — docdopy i 25 % Kaailo Big BUHECEHOIO 3 yposKaeM. Y
rOCIIOAAPCTBaX, AKi BUPOOAAIOTh MPOAYKINIO TBAPMHHUIITEA i BUKO-
PUCTOBYIOTh BAacHi KOpMM, 3 OpraHiuHMMM A0OpuBaMM y IPYHT
Moxxe nopepTarucs 40 50 % azory, 60-70 — pocdopy i 40 90 % kaairo.

Aaa  xapakTepuctuku 0OadaHCy BUKOPMCTOBYIOTh — pi3Hi
ITOKa3HMUKU: KOeillieHT IOBEpHEHHs; IHTEHCUBHICTb i €MHICTH Ta
BUPaXkalOTb B aOCOAIOTHIX BeAUYMHAX (KI/Ta).
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Abcoaromni nokasnuxu O6arancy (kr/ra) — pisHUIL MiX
HagXOAXKEHHAM 1 BiA4y’KeHHSIM eJeMeHTa >KMBAEHHA. Ko
€/1eMeHTiB X/BAeHHs HaJAXOAUTH Oiabllle, HixXX BiAdy>KyeThcs, OalaHC
31 3BHaKOM “IAIOC” (404aTHMUIL), a SIKITIO HAaBIIaKM — 3i 3HAKOM “MiHycC”
(Bia’emumit). SIximo i ABi actuHM OGaaaHCy piBHI, JIOTO Ha3MBAIOTDh
HyAb0BUM (Oe3aedinuTHnM, abO0 3piBHOBAXKEHUM).

Aedinutanit 6asaHC e1eMeHTIB >KUBAEHH: (IepeBUIIeHH
BUTpaT eAeMeHTiB XMB/AeHHs Haj iX HaAXOAXKeHHSIM) BKa3ye€ Ha Te,
110 BiAOyBa€ThCs 30i4HEHH: IPYHTY i 3HM>KeHH:I JI0TO pOAIOYOCTi.

Koegiyienm noseprents — BiAHOIIEHHS MiXX HaAXOAKEHHSAM i
BIIHOCOM eJeMeHTa JKMBAEHH:I 3 IPYHTY.

Inmencusticmo  6arancy — BiAHOIIEHHSI HaAXOA KEHHS
eJeMeHTa >XIBAEHH: A0 JOTO BigUy>KeHH:, BUpa’keHII y BiACcOTKaXx,
TOOTO KOedillieHT IoBepHeHHs IIOMHOXeHuit Ha 100. ko
peanunHa 1oro Menm HiXK 100 %, 1o me aedimmrHmiz, 100 —
6e3aedinuranit i monag 100 % — g0aaTHNI OasaHC.

3a BMiCTOM a30Ty 3araApHUI OadaHC BBaXKalOTh 3a40BiABHIM,
SIKIIO IOTO  iHTeHCMBHiCTh NpmdAmsHO craHOoBUTH 100-110 %.
OpieHTOBHI ITOKa3HMKI iHTEHCUBHOCTI OaAaHCy Ha TPyHTaxX 3 PisHUM
BMICTOM PYXOMMX CIIOAYK €1eMeHTiB XMBAEHH: HaBeAeHO B Tala.
5.4.

Tabanm 5.4

Tunosi HopMaTuBY OasaHCy eAeMeHTiB XIBAeHHs B CiBO3MiHax
Ha OCHOBHMX IPYHTaX, Bi4COTOK Bia BUHOCY BpOKasiMI

Eaement I'pyna rpyHTY 3a KapTorpamoio ¢gocdopy abo Kaaiio
SKMBAEHHS 1-2 3 4 | 5 | 6
Aepnoeo-nid3orucmi i cipi Aicosi rpynmu

(pationu docmamnbozo 360A0KeH )

N* 120-130 | 120-130 | 110-120 | 100-110 | 080 —100
P20s 200-250 | 150-200 | 110-130 | 100-110 | 70-100
K20 120-150 | 90-120 70 - 90 50 -70 40 - 050
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1 | 2 | 3 | 4 | s 6
Yoprosemu munosi, suryxeni ma onidsoremi
(paiionu Hecmilikozo 36010KeHH)

N 110-120 | 100-110 | 90-100 | 90-100 | 90-100
P20s 160-180 | 130-160 | 110-130 | 100-110 | 80-100
K20 80 -100 60 - 80 40 - 60 40 - 60 30-40

Yopnosemu niedenni i Kammanoei rpynmu
(paiionu Hedocmammnoozo 360A0kKeHH)

N 100-110 | 100-110 | 90-100 | 90-100 | 90-100
P20s 100-120 | 90-100 80-90 70-80 60-70
K20 40 -50 30-40 30-40 20-30 20-30

Yoprosemu nisdenti i kauumanosi rpywmu (npu spouienii)

N 100-110 | 100-110 | 90-100 | 90-100 | 90-100
P20s 160-170 | 150-160 | 130-150 | 100-110 | 80-100
K20 60 - 80 60 - 80 40 - 60 40 -60 30-40

Ipumimia. * 3aae>HO Big BMicTy pyxoMux cioayk ¢pocdopy B IPYHTI

Baaanc zymycy 6 rpynwmi. Caiag 3azHaunTH, IO IOpPs4 3
IOBEpHEHHSIM €4€MEHTIiB >KMBAEHH:S B I'PYHTi Ma€ BiAHOBAIOBaTHUCS
BMICT OpraHiYHUX pedoBUH. ToMy opraniudi 4oOpmBa € He AMIIIe
BaKAMBUM AXepeaoM eJAeMeHTIB >KMBAEHH:A AAs POCAUH, ade i
AXKepeaoM IyMycy B IpyHTi. OpraHiuHi peqoBUHM IPYHTY PeryAIOlOTh
BUTpaYeHHsI e/eMeHTiB JKIBAeHH:I, 3a1100iraloTh HeIpOAYKTMBHIM iX
BTpaTaM BiJ BMMUBaHH], YTBOPEHHSA Ta30IOAIOHMX IIPOAYKTIB,
HiABUINYIOTh e(PeKTUBHICTh MiHepaabHMX A00puB. Tomy npobaema
6e3gedinnTHOrO i 404aTHOrO OaAaHCy IyMmycy B arpoximii — oAHa 3
HallBa>KAMBIIIINX.

I'ymyc i3 IpyHTy BTpava€TbCs BHACAIAOK TaKMX OCHOBHUX
IPUYYH:

1) 3MeHIIIeHH: HAAXOAKeHHs POCAMHHUX 3aAMIIKIB;

2) nocuAeHHs MiHepaai3allii TyMyCy YHaCAiAOK ITigBUILIEHH:
aepariii 3a iHTeHCMBHOTO MeXaHiYHOTO OOPODITKY IPYHTY;

3) po3KaagaHHs Tymycy mHig BIAMBOM (pi3ioA0ridHO KMcaAmX
A00puB Ta akTUBaLii MikpodA0pu 3a paxXyHOK BHECEHNX A400pUB;

4) nmocuAeHHs MiHepaAisallii micAs OCyIIIeHH:T;
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5) mocuaeHHs1 MiHepaiszalii 3pOIIyBaHMX IPYHTIB y IlepIii
POKM 3pOIIeHHA (B HACTYIIHI BMICT TyMycy cTabiai3yeTbcsa i HaBiTh
MO>Ke HiJBUITYBaTUCH);

6) epo3isd IPyHTY.

Iliz, TpUpPOAHOIO POCAMHHICTIO BMICT i 3amacu TIymycy
3aAUIIAIOTHCA He3MiHHMMU. PosopioBaHHs 3emeab Oe3 BHECeHHs
OpTaHIYHIX A400PUB 3HIDKYE 110r0 BMicT. TOMy iHTeHCHMBHE BeA€HH:
3eMAepobcTBa Ma€ nepeAdadaru 6e3gedpinuTaNiT 6asaHC TyMycCy.

OcHOBHMMM 3axogaMM 4451 KOMIIeHcallil MiHepaai3oBaHOTO
TyMycCy B I'PYyHTI €:

1) 3acTrocyBaHHs1 ~ OpraHiuHMX J40OpMB Ta  paljiOHaAbHe
IOE€AHAHH: 1X 3 MiHepaAbHUMU TyKaMU;

2) BUPOIITyBaHHs CUAepaTiB;

3) ciBba y ciBoamiHax 0000BMX 1 0ODOBO-31aKOBMX TpaBoO-
cyMillers;

4) 3aAMIlIeHHs] HETOBaPHOI YaCTMHM BpOXKalo Ha 400pIUBa;

5) BUKOpuCTaHHsI Ha A0OpMBa PisHUX BiAXOAiB OpraHiYHOTO
ITOXO A KEHH.

ParrionaapHe 3acToCyBaHHA OpraHiYHMX AOOPUB — BaKAMBa
CKJAaJ0Ba CUCTeMU yAO0OpeHH:.

Bpaxkarors, 110 cepeAHbOpiuHa MiHepaaisallisl TyMycCy CTaHO-
BUTH, T/Ta: mig 3epHOBUMM KyaAbTypamm — 0,5-1,0; mpocamHumm —
1,5-2,5; mig unmctum mapom — 2,5-3,5. Havmpocrimmit crioci6 aas
BU3HAUYeHHs BUTpaT I'YMYCy 3 I'PYHTY Ha CTBOPEHHs BpOXKalo — 3a
KiABKiCTIO BUMKOPMCTAaHOIO pocauHamyu as3ory. Hampukaaa, Ha
CTBOpEHHsI BpOKalo pocauHu Bukopucraan 150 kr aszory. ¥V rymyci
BMiCT a30Ty craHOBUTH HpubansHo 5%, orxe, Oyao MiHepaaizo-
BaHOTO 3 T/ra rymycy.

[Mlopiyne ITOIOBHEHHS TyMYCy 3a pPaxyHOK KOpPeHeBMX i
MiCASDKHUBHUX 3aAUIIKIB y cepeiJHbOMY CTaHOBUTD, T/Ta: 3€PHOBUX
KyapTyp — 0,4-0,6; npocanaux - 0,2-0,3; 6araropiunnx rpas — 0,5-1,0.

AAas BU3Ha4YeHHs 3aralbHOrO OOCATY HaKOIMYeHHS OpraHiy-
HIUX A0OpWB y TOCIOAApPCTBi 3aCTOCOBYIOTh Taki Koe(illieHTH AAd
repeBoAy IX Ha CTaHAAPTHMII THI: THiN migcTmakosuin — 1,0; rHin
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6esmigctnakosmit (10 % cyxoi peuosmam) - 0,25, xommoctu
topdorroesi (1:1) — 1,0; coaoma — 2,2; mrammuamii mocaig — 1,4;
carrporieas — 0,25; aedpexar — 0,25.

Aas  migTpumaHHsa OesgedinuTHOro 0OadaHCy TIyMycy Ha
pi3HMX THIIaX IPYHTIB HeoOXiAiHa TakKa HacCH4YeHIiCThb CiBO3MiH
OpTaHIYHMMMN A0OpMBaMM y TIepepaxyHKy Ha MigCTUAKOBUIL
THil1, T/Ta: Ha A€PHOBO-IIIA30ANMCTUX CEPeAHBO- i BaXKKOCYTAMHKOBIX
10-12; cymimana — 12-15; yopHO3eMax: TUIIOBUX i 3BUYANHUX Y
cibosminax 6e3 Tpas 6-8, 3 Tpasamu (20 %) — 4-5, BuaykeHux - 7-12,
kapbonatHux — 5-10; kamraHosux rpynTax — 4-5. ¥V cisosminax Ge3
HararopiuHnux 0000BMX TpaB IIi HOPMMU THOIO IHOTPiOHO 30iABIINTH
Ha 20-30 %. Baxxausum >xepes0M OpraHiYHIX PEUYOBMH AAS IPYHTY
€ 3aauireHa Ha AobpuBo coaoma. Koediuienrt i rymidikanii B
1,5 pasu MeHIIINIA, HiXX Yy THOIO.

JobpuBa HigBUITYIOTh YpOXKali CiAbChKOTOCIIOAAPChKUX Ky Ab-
Typ, IO CHpUA€E 30iABIIEHHIO KiABKOCTI KOpeHeBUX i MOXKHUBHUX
3aAMIIIKiB, a Bi4IIOBi4HO IIOB€pPHEHH:I OpPTaHIYHUX PEYOBUH Y IPYHT.

5.4. BUSBHAUYEHHS HOPM AOBPUB

ArpoxiMiUHOIO HayKOI0 PO3p00aeHO Oiabllle IiBCOTHI MeTOAiB
AA51 BCTAaHOBAEHH: HOpM 400pmB. Po3rasHeMo auite geski 3 HUX, sKi
Half0iabIIe MTOIMpeHi B IPaKTUIIi 3eMAepoOCTBa i MalOTh HayKOBUII
iHTepec 3 IOrAs4y I0AaAbIINX A0CAiIAKeHb i Y40CKOHAAeHH::

3a pesyrbvmamamu MNOAbO6UX 00CAidi6 i3 3acTOCYBaHHAM
IOITPaBKOBUX KOeiIlieHTiB Ha arpoximMiuHi BAaCTMBOCTI I'PYHTY Ta 3
ypaxyBaHHAM iHmMX ¢akropis, sIKi BU3HAYAIOTh eQeKTUBHICTD
A00puB;

b6arancosi memodu — Ha OCHOBI JaHUX BMHOCY €J€MEHTIB
>KVMBAEHHsI BpoKaeM i Koedilli€HTiB iX BUKOPHUCTaHHSA 3 IPYHTY i
A00pmB;

HOpMamueni Memodu — 3a HOpMaTUBaMI BUTpaT A0OpUB Ha
OAVMHUIIIO BpO>Kalo abo Ha IPUPICT ypoKalo;
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3a 6aAbHOI0 OUIHKOIO SPYHMY — Ha OCHOBI GAABHOI OI[IHKI
IPUPOAHOL POAIOYOCTI IPYHTY Ta OKYIITHOCTI AO6pI/IB,‘

Mamemamuyni — Ha OCHOBI BUPOOHMYMX (PYHKIIN y crucremi
I'PYHT — pocAnHa — 400p1Ba;

YIAECHpAMO6aH020 PeZYAt06aAHHA POOIOUOCHI IPYHMY.

BusHaueHHs1 HOpM J0OpHMB 3a pe3yabTaTaMl II0AbOBMX
aocaigis. IloaboBumu gocaigamm 3 pisHUMM KyabTypamu, sAKi
IpOBOAUAN 1 HPOAOBXKYIOTh IIPOBOAUTH B HayKOBO-40CAiAHUX
yCTaHOBaX, y Pi3HUX IPYHTOBO-KAIMaTMYHUX 30HaX, AaAO0 3MOTy
BCTAHOBUTM IpPiOpUTeTHY epeKTUBHICTh AeAKUX BUAIB A00puB Ha
pisHUX TUIaX IPYHTIB (a30THMX — Ha HEYOPHO3EMHUX TIPYyHTaX,
¢ochopHNX — Ha YOpHO3EMaX i KaIITAHOBMX I'PYHTaX, KaAilfHMX — Ha
Topd’sIHMKaxX i T. A.) Ta HOpPMM OpraHiYHMX i MiHepaAbHUX A00pUB
AA51 OCHOBHUX KyABTyp (Tab4. 5.5).

Tabamnrs 5.5

OpienTOBHI ONTNMMaabHI HOpMYK MiHepaabHUX 400puB (Kr/ra)
IIi4 OCHOBHI CiabCbKOTIOCIIOAAPCHKi Ky ABTYPH
(ysaraapHeHi gaHi)

Kyastypa 3oHa N P20s K20
TTienmiis o3nma TToaiccsa 90 920 90
Aicocren 100 80 70
Cren 90 60 50
Kykypyasza IToaiccst 90 90 90
Alicocren 120 90 80
Cren 90 80 60
BypsiK 1yKpoBuit IMToaicest 150 140 170
Alicocren 140 140 150
Cren 120 120 100
Kapronas IToaiccs 100 90 120
Alicocren 90 80 80
Cren 80 70 70
CnaocHi KyasTypu IToaiccs 140 130 150
Alicocren 130 130 140
Cren 120 110 100
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Bonu € ocHoBOIO A4s1 3acTOCyBaHHS AOOPUB y BUPOOHMIITBI.
PerionaapHi HayKOBO-40CAigHI yCTaHOBM pPeKOMEHAYIOTh OiAbI
JAeTalbHi peKoMeHJallil AAs Pi3HMX KyAbTyp 1 BiAMIH TIpDYHTIB,
HepidKO 13 3a3dHauyeHHSM 3allAaHOBAaHOIO PiBHA BpOXKalo, PiBHA
3a0e3I1e4eHOCTi POCAMH PyXOMUMH CIIOAyKaMI OCHOBHMX e1eMeHTiB
>KUBAEHHS y TO€AHaHHI 3 PEKOMEHAOBaHMM HOPMaMM OpTaHiYHUX
200pus (Taba. 5.6).

Tabanit 5.6

OpieHTOBHI HOpMM Y400pEeHHsI CiabCHbKOTOCIOAapPChKIX
KyabTyPp 3 ypaxyBaHHsAM 3a0e3I1e94eHOCTi IPYHTY PyXOMIMM
dopmami asory, pocdopy i kazio (A.O. MeabHMIyK Ta iH.)

Jobpusa Hopwma, kr/ra 4. p.
dariaa- ; -
. iBeHb 3a0e311e4eHOCTi
Kyasrypa HOBaHMII | Opra- vitie- | avoce
Y BpO>Kall, | HiyHi, . y HM3b- | cepea- | migBU- |BICO-
paAbHi | HU3L- . .. . .
T/Ta T/ra .| xmm | HIT | IIeHmin | Kui
Knn
1 2 3 4 5 6 7 8 9
5 N 190 180 160 110 90
YPIE 13035 | 4045 | P.0s | 140 | 130 | 120 | 90 | 70
LIyKpOBUII
K20 200 190 180 120 100
5 N 160 140 120 90 60
SIK
yp . 50-60 40-45 | P20s 140 130 110 70 40
KOpMOBUII
K0 | 180 | 160 150 110 90
e N - 100 70 45 \%
IMTeHUITs
3540 - [P0s| - | 90 | 60 | 35 |paxu
o31Ma
K20 - 90 70 45 |mol0
N 65 60 40 30
K T
MO 13540 | - [ P0s | 50 | 45 | 35 | 25 ¢
o3ume came
K:0 60 60 50 40
N 90 80 60 45 12030
Kapronas 20 3540 | P20s 75 60 50 45 ]15-30
K:0 | 100 90 80 65 |25-45
K sa N - 100 90 80 50
K
YOPYAR| 55 40| - [P0s| - | 95 | 60 | 60 | 45
Ha 3€pHO
K20 - 100 80 60 45
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1 2 3 4 5 6 7 8 9

i N — |50 | 40 30 | vy

"ols540 | - [ P0s| - | 50 | 40 30 |paaxu

ﬂpI/H/I 10
KO | - | 75 | 60 45 |mo

Kykypyasa N 130 | 120 110 920 60
A CuLAOC 3540 | 3045 | P0s | 110 90 75 60 45

K20 110 920 75 60 45
N 45 40 30 25 -
1,0-1,1 - P20:s 90 80 60 60 30
K20 120 | 120 20 80 50
N 920 75 60 45 -
Cinokocu | 3,5-4,0 - P20s 90 75 60 45 -
K20 20 75 60 45 -
N 130 | 120 920 65 -
ITacosumma | 20-25 - P20s 90 75 60 45 -
K:0 90 75 60 45 -
N 100 80 70 50 -

/IbOH-

BOAOKHO

Oamopiani | o 45| _ pos | 90 | 75 | 60 45 -
Tpasu

KO | 90 | 75 | 60 5 | -
Eraroni N | 70 | 60 | 50 30 | -
ratopran o o - | Pos| 80 | 70 | 60 5 | -
i TpaBu

K20 90 80 70 50 -

Y pasi BiacyTHOCTI ,ZI,I/ICl)epeHHiaLIﬁ HOpPM IX MO>KHa CKOPUTY-
BaTM 3a IIONPaBKOBUMM KoedimieHTamy, sKi peKOMeHAYIOTb
HayKOBO-J0CAigHI ycTaHOBM, abo IX BM3HAYalOTh CaMOCTIfHO 3a
TaKoI0 (OpMyA0I0:

B
K=2-——ror,
Bcep
Ae K — montpaskosmit koedirrieHT;
B - BMicT pyxoMmX CIIOAyK €JAeMeHTa >XMUBAEHH: (a3oTy,
docdopy, kaaio), MI/Kr IpyHTY;
Beep — cepegnill BMIiCT PpyXOMHUX CIOAyK eJeMeHTa

>KVBAEHH:, MI/KI IpyHTY (Tab4. 5.7).
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Tabans 5.7

CepeaHiil BMiCT pyXOMHMX CIIOAYK e1eMeHTiB JKMBA€HH: B
rpyHTi (AMurpenko I1.0., Hocko B.C.), mr/kr

EaemenTt Metoga, Aas 3epHOBUX 1 Aast TexHIYHUX 1
SKVIBAEHHS BU3HAYEHHs | KOPMOBUX KYABTYpP | OBOYEBUX KYABTYP
Tropina-
N Kononosoi 45 70
Kopudiaaa 175 200
Kupcanosa 75 100
P20s Unpnxkosa 75 100
Mauurina 23 30
Kupcanosa 100 120
K:O qI/IpI/IK.OBa 100 120
Mauurina 100 200
Macaosoi 125 200

Kopurysanus HOpM 400puB IPOBOAATL TaKOXK Ha OCHOBi
arpoxiMiuyHMX KapTorpaM I'PYHTY, B SIKMX 3a3HaueHO 3a0e3IledeHiCThb
pOCAMH eleMeHTaMIU >KMBAEHHs Ha KOXHOMY Ioai (abo iioro
JacTyHi). Bona Mosxe OyTm Ay>Ke HU3BKOIO, HM3BKOIO, CEPeAHBOIO,
MiABUINIEHOIO, BUCOKOI) 1 JyXe BUCOKOK. A yTOYHEHHs
peKoMeHJOBaHMX HOPM AOOpuB IX MHOXKaTh Ha BiATIOBiAHMIL
rornpaskosuil  koedinieHT (tada.5.8), AKuit po3paxoBaHO AAs
I'PYHTIB i3 cepeAHiMM ITOKa3HMKaMM ITOTEHIIiIHOL POAIOYOCTi.

ITpn boMy HOpMY a30THUX AOOPMB KOPUTYIOTH BUKOPMCTO-
ByIOul KapTorpaMmy 3abesmedeHocTi pocamH (pocdopoM, OCKiAbKU
BiH Hajlyacrillle 3HaXO4UTbCA y MiHiMywmi, a HOpMu ¢ocdopHux i
KaAiflHUX — KOPUIYIOTh BiAIIOBIAHO A0 JaHUX KapTorpaM 3abes-
neyeHocTi pocamH ¢ocdopoM i Kasiem Ha IE€BHOMY IPYHTI.
OnTumaabHi IOKa3HUKM HOPM A0OpMB, OTpMMaHi y IOABOBOMY
A0CAiAl, KOPUTYIOTD 3 arpOXiMiYHMMU IPyIlaMi IPYHTY KOHKPETHOTO
1oas. SIKio arpoxiMmiuHa rpyia IpyHTY IIOAs 32 BMiCTOM PyXOMMX
crioayk gocdopy abo Kaailo pisHUTBCS Big IPyIU IPYHTIB y gocaigi
3a MM HOKa3HMKOM Ha 1 abo 2 rpymnm, To HOpMy Qocdopy abo
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Ka4iro 3MiHIOI0Th Ha * 25 i 50 %, a Hopmy aszory — Ha + 101 20 %. [Tpu
IbOMY PiBeHb ypoKalo HOTpi6H0 HpMUBECTU y BiAOBIAHICTL 3
BUPOOHMYINMY YMOBaMM, OCKiAbK!M e(eKTUBHICTh 400pUB Ha MaAuX
AiasHKax y Aocaiai y cepeanpromy Ha 20-30 % BuIIa, Hi>K Ha BEAVKIX
IA0max y BUpOOHMIIMX YMOBaX, a Ii4 KapTonaio — Ha 50 %.

Tabaum 5.8
ITonpaBKOBi KOedilieHTN 4451 peKOMEHAOBAaHIX HOPM
MiHepaabHMX AOOPVB Ha IPYHTAX 3 Pi3HUM CTyIIeHeM
3a0e3Me4eHOCTi pOCAMH eaeMeHTaMI XVUBAeHHsI

Crymiss . 3epHOB1 ?epHO6O§OB% ITpocanni Osouesi
3abesreuyeHOCTi S i GaraTopiuni Kyastypu | kyabrypu
pocauH TpaBu
Aas asomnux dobpus
Ay>Xe HU3bKMIA 1,3-1,5 0,6 1,3-1,5 1,3
Huspxuin 1,2 0,5 1,2 1,1
Cepeaniit 1,0 0,4 1,0 1,0
ITiaBunennin 0,7 0,2 0,7 0,9
Bucoxmnin 0,5 - 0,5 0,8
Ay>Ke BUCOKUIA - - - -
Aas pochoprux 0obpus
Ay>xe HU3bKMIA 1,3-1,5 1,3-1,5 1,3-1,5 1,3-1,5
Huspkun 1,0 1,0 1,3 1,3
Cepeaniit 1,0 0,7—0,9 1,0 1,2
ITigBuiienmit 0,7 0,5—0,6 0,5—0,7 1,0
Bucoxuin 0,6 - 0,6 0,6—0,8
Ay>Xe BUCOKIIA - - - 0,6
Aas kariiinux 0o6pus

Ay>e HU3bKU 1,3-1,5 1,3-1,5 1,3-1,5 1,3-1,5
Huzpxuin 1,1 1,3 1,3 1,2
Cepeaniit 0,9 1,0 0,8 1,0
ITigBuienuin 0,5-0,6 0,7-0,8 0,6-0,7 0,9-1,0
Bucokuin 0,5 0,5-0,6 0,6 0,6-0,8
AyXKe BUCOKUII - - - 0,4-0,6

263



Baaancosuii memod éusnauenns Hopm 000pue IpyHTYETLCS Ha
BM3HAUEHHI BMHOCY e1eMEeHTiB XMB/AEHH: i3 3all1aHOBaHMUM YypoO>Ka-
€M 1 BUKOpMCTaHHi IX 3 ypaXyBaHHAM Koeilli€HTiB 3 IPYHTY i 400puB.

Caia 3asHauMTM, IO I TpyIlla METOAIB A4 PO3PaxyHKy
IepClIeKTUBHA HacamIlepes B yMOBaX AOCTaTHBOTO 3BOAOXKEHHS i
3pOIIeHHS, Ae AiMiTylouuM (PakTOpOM B OTPMMAaHHI BMCOKMX i
CTIIKMX ypOXKalB € HecTada €AeMEHTIB >KMBACHH: B IPYHTI, a
3a0e3I1edyeHicTh TOCIIOJapCcTBa 400pMBaMM AOCUTD BMCOKa (He MeHII
sk 150 kr/ra 4. p.).

Hopmu esaeMeHTiB )XMBA€HHS 3a IX BUHOCOM i3 3all1aHOBaHUM
YPO>Xa€M po3paxoByIOTh 3a TaKOIO (POPMYA0IO:

H_100><Y><B—C><K]r
K

A

7

Ae H — momykosa HOpMa N, P20s, K20, kr/ra;
Y - 3anaaHOBaHa BpO>XKaliHICTE, T/Ta;
B - BuHOC eaemeHTa XuBAeHH: 1 T IpOAYKIIil, KT;

C - 3amac pyxoMuX CIIOAyK eJeMeHTa >KMBAEHHd B
IPYHTI, KI/Ta;

Kr - xoedimieHT BUKOpMCTaHHA eaeMeHTa >KMBAEHHS 3
IpyHTy, %;

K. - xoeQiIlieHT BUKOpMUCTaHHA eJAeMeHTa >KMBAEHHSA 3
200puB, %.

A5 BUKOPYICTaHH:I ITLOT'O METOAY ITOTPiOHO 3HATH:

1) BMHOC e41eMeHTiB KMBAEHH 3 yPO>Ka€M KyAbTypU;

2) BMiCT pyXOMMX CIIOAYK €1€MEeHTiB KMBAECHH: B I'PYHTi;

3) xoeillieHTN BUKOPUCTaHHS €AeMeHTiB XXUBAEHHS 3 IPYHTY
i A06pmB;

4) Macy OpHOTO IIapy TIPYyHTY, AAd AKOTO IIPOBOAATDL
PO3paxyHOK BMiCTy B IPYHTI pyXOMUX CIIOAYK €1€MeHTa >KVUBACHH:.

OpieHTOBHI KOepillieHTN BUKOPUICTAHHsI €/1€MEHTiB JKIB/AE€HH
3 IPyHTY i 400puB HaBeaeHO B Tab4. 5.215.3.

ArpoxiMiuHi MOKa3HMKM KapTOrpaM BMICTY B I'PYHTI pyXOMUX
crioayk asory, ¢ocdopy i Kaailo (B MI/KI I'PYHTy) II€peBOAATH Y
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Kizorpamu Ha 1 ra, TepeMHOXYIOUM Ha Koeilli€HT, KNI BigloBidae
Pi3HOBUAY IPYHTY i TAMOMHI pO3paXyHKOBOTO mIapy. SIKIIo 445 pos-
paxyHky OepyTs map 0-30 cM, ge posmillleHa OCHOBHa KiABKiCTb
KopeHiB, 11oro Maca Ha 1 ra cranosutb 3000 T, TO 3aCTOCOBYIOTbH KOe€-
¢dinient 3. Touninte 1e7i koe}illieHT 445 IPYHTY Ha II€BHOMY IIOAi
MOXKHa YTOYHMUTM Yy HaiOAMXKYill HayKOBO-AOCAiAHIN yCTaHOBI.
ITpuxaaa Takoro 6a1aHCOBOTO pO3paxyHKy HOPM A400PUB HaBeAE€HO B
Taba. 5.9.

Tabaurst 5.9

Po3paxyHOK HOpM 400pMB Ha BpO>KaliHiCcTb
mmeHnii o3umoi 7,0 T/ra

Ne ITokazuuk N [P205|K20
3/
1 |Bunoc Ha 1 T 3epHa i BiaTIOBigHOI Macy COAOMHU, KT 30| 10 | 20
) BunoC 3am1aHOBaHIM ypOKa€M 3epHa
(rp.1 x ypoxxarsicts 7,0 T/Ta) 210 70 | 140
3 BMmicT eaeMeHTiB JXMBAEHHS Y TPYHTi, MI/KT 100{ 100 | 140

4  |3amacy eaeMeHTiB XXUBAEHH y IPYHTI, Kr/ra (rp. 3 x 3)  |300| 300 | 420

KoedinieHT BUKOPUCTaHHS eAeMeHTiB JKMBAEHH: 3

IPyHTY, % 35| 15 | 20
6 Byae Buxkopucrano pocannamu e1€MeHTIB JKIBACHHS 3

IpyHTY, Kr/Ta (rp. 4 x rp. 5: 100) 105| 45 | 84
7 Hecraua eaeMeHTiB X1BAEHH, AKY ITOTPiOHO BHECTH 3

MiHepaAbHMMM 400pUBaMy, KT (Ip. 2 — 1p. 6) 105] 25 | 56
3 KoedirieHT BUKOpUCTaHHS €1€MeHTiB KMBAEHH: 3

MiHepaAbHMX A400pUB, % 60| 25 | 70
9 IToTpiOHO BHeCTH eAeMeHTiB XKIBAEHH: 3 MiHepaab-

HUMI Aobpusamuy, Kr/ra (rp. 7 x 100: Tp. 8) 175| 100 | 80

Bpaxaiors, 1m0 3epHOBI KyaAbTypM 3 TIPYHTY MOXYTh
sukopucrosysatu 50-80 % N, 10-15 — P20s i 20-30 % K20, npocamnsi
Ta oBoueBi — Bigmosiauo 70-90, 15-20 i 30-40 %. Llenn GaaancoBuit
MeTOJ, 3aCTOCOBYIOTh y pisHMX Mogudikaliax, ale cyTb ix He
3MIHIOETBCS — BU3HAYAIOTh IIOTpedy 3all1aHOBAHOTO BpOXKAalO B
eJAeMeHTaX >KMBAeHH:, HasBHICTDb iX y IPYHTI Ta MOXKAMBE 3aCBOCHHS
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pocamnamMu 3 rpyHTy i A00puB. OO'€KTUBHICTL LIBOTO METOAY
3a4€XUTh Bi4 TOYHOCTI IIepepaxOBaHMX JAaHMX. 3aAeXXHO Big
BAaCTUBOCTEl IPYHTY, COPTiB pOCAMH, YMOB IIOTOAM, HOpM i ¢popm
A0OpUB, CTPOKiB i cr1ocobiB ix BHeceHHs Ta iHIMMX (PAKTOPiB BOHM
MO>KYTb iCTOTHO 3MiHIOBaTMCA.

Inmumit memod 6Gararcosux pospaxyHkie morpedu B A0OpmBaXx
BpaxoBy€ AWUIIe 3aNAGHOAHULL npupicm ypoxaro. Aas TpOBeAeHHs
TaKMX PO3pPaxyHKiB ITOTPiOHO 3HATM BPOXKAMHICTh KyALTYPH, SIKY
3abesredyye€ Ha TIIeBHOMY II04i HIpUpOAHAa POAIOYICTh TIPYHTY
(Taba. 5.10).

Tabanis 5.10

Po3spaxyHOK HOpM A0OPWMB IIiJ IIIEHNUITIO O3UMY A4S
OTpMMaHH;sI IPUPOCTY BpoxXKarHocTi 2,0 T/ra
(3a Bpokarto 6e3 BHeceHHsI 400puB 3,0 T/Ta)

e ITokasHuk N |P205|K:0
3/n
1 |Bunocna 1T 3epHa i BiAIIOBi4HOI Macy COAOMMU, KT 30| 10 |20
5 Bunoc Ha 2,0 T 3a114aHOBaHOTO IIPUPOCTY BPOKATHOCTI

3epHa (1p. 1 x 2) 60| 20 | 40
3 KoeimieHT BUKOpUCTaHHA e1eMeHTiB KIBAEHH: 3

MiHepaabHMX 400pUB, % 60| 25 | 70
4 IToTpiOHO BHecTU 3 MiHepaapHUMN A00pUBaMH, KI/Ta

(rp. 2 x100 : rp. 3) 100| 80 | 57
5 BwmicTt eaemenTiB XX1BAEHHS B MiHEpaAbHIX ,ZI,O6pI/IBaX,

% 34| 20 | 57
6 |Hopwma pisanx popm 206pus, 11/ra (rp. 4 : rp. 5) 29140 |10

3a Takoro poO3paxyHKy He IIOTpiOHO 3HaTM Koeilli€eHTU
BUKOPIMCTAHHs €JeMeHTiB KMBJAEHHSA 3 IPYHTY, ade IpU IbOMY
MO>KHa BBOAUTH Koe(iIlieHTm A0 HOpM A0OpWMB 3 ypaXyBaHHAM
3a0e311e4eHOCTi IPYHTY PYXOMUMH CIIOAYKaMU €A€MeHTiB XKIBAEHH:
3a gaHuMU KaptorpaM. OTXe, 11eli po3paxyHOK TaKOK OPi€HTOBHMIA.

Busnauennsa nopm 000pue 3a HopMamueamy UmMpan eremen-
Mi6 XUBAEHHA HA OOUHUUIO 6pOXKAI0 i HA O00UHUUIO Hpupocmy
eépoxato. Lleit MeTOo4 € OAHMM 3 HaITOYHIIIMX, OCKIABKM HaA€KUTDb
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A0 mpsMux. VIoro OCHOBOIO € pesyAbTaTH IOABOBUX AOCAIAIB 3
AOOpUBaMIM, IIPOBEACHUMM HAayKOBO-JOCAIAHMMI  yCTaHOBaMU
Ykpainu (taba. 5.11).

Tabauis 5.11

HopMmaTusm BUTpaT eaeMeHTiB JKMBA€HHS 400pUB Ha
dopMyBaHHs BpOXKaIO i IPUPOCTY BpOXKaio

BurtpaTu eAeMeHTiB XMBAEHH:, KI/T, Ha
Kyastypa JopmysaHHSA

BpO>XKaIO IIPUPOCTY BPOKaIO
N P:0s | K20 N P20s K20
TTienmiis o3nma 19,0 18,0 13,0 93,0 86,0 85,0
SlamiHb s1puit 20,0 21,0 16,0 86,0 91,0 72,0
Osgec 20,0 18,0 16,0 70,0 63,0 56,0
Kykypyasza 17,0 16,0 14,0 84,0 79,0 71,0
I'peuxa 34,0 41,0 34,0 | 116,0 | 140,0 | 116,0
ITpoco 19,0 15,0 14,0 84,0 69,0 61,0
T'opox 16,0 23,0 23,0 76,0 105,0 | 105,0
/lbOH-A0BIYHELlb 51,0 105,0 | 125,0 | 148,0 | 308,0 | 363,0
bypsx miykposmit 3,7 3,7 4,1 11,1 11,6 12,1
COHSIIIIHNIK 29,0 34,0 22,0 165,0 | 194,0 | 132,0
Cost 26,0 34,0 21,0 | 156,0 | 203,0 | 124,0
Kapronas (3pornrysaHa) 44 3,9 4,9 15,2 13,4 16,9

Kamnycra 3,1 2,2 2,1 7,0 5,1 4,8
Oripok 39 4,5 3,6 14,7 17,1 13,6

ITomigop 2,3 2,3 1,2 5,9 5,9 3,1

Bypsik croaosuit 2,3 1,8 1,8 5,4 5,4 54

Mopxksa cToa0Ba 2,3 1,8 2,2 7,0 55 6,6
IOy as 4,5 4,3 3,7 19,1 18,4 15,8

ITlig yac BUKOpPMUCTaHHSI HOPMATMBiB BUTpaT J00OpUB Ha
OAVHMIIIO BpPOXKai0 HOpMy as3oTy, (ocdopy i Kaaito po3paxoByiOTh
OKpeMO A5 KOKHOTO eleMeHTa 3a (popMy. 1010

H=Y" B:' K,

267



ae H - HOopMma asoty, ¢pocdopy i Kaailo A48 BUPOILIyBaHHS
I11aHOBOI BpO>KaHOCTI, Kr/ra;

Y — n1aHOBa BPOXKaNHICTh KyABTYpPH, T/Ta;

B:1 - HopMaTuBHi BUTpaTM eJAeMeHTiB >KUBAEHH:S (a3oTy,
docdopy, kaailo) 445 BUPOIIYBaHHs OAVHULIL BPOXKaIO, KI/T;

K - nompasxosuit kKoeQillieHT Ha BMICT PyXOMMX CIIOAYK
€/1€eMEeHTIB XXIBAEHH: Y IPYHTI (OKpeMO 445 KOXKHOTO eJ1eMeHTa).

Popmyaa a4s poO3paxyHKy HOPM AOOpMB 3a HOpMaTUBaMMU
BUTpPAT Ha OAVHMUIIIO IIPUPOCTY BPOKAI0

A=Y -B:-K,

4e YII — NAaHOBUI IIPUPIiCT YPOXKaMHOCTI 3a pPaxyHOK
200pus, T/ra;

B2 — HOpMaTMBHI BUTpaTH €AeMeHTiB XMBAEHHs Ha OAVHUITIO
HIPUPOCTY BPOKAIHOCTI, KI/T.

Busnauenna wopm 00o6pueé 3a 0aAbHOI0 OYIHKOIO [pYyHMY
IIPOBOAATH 3a TAKOIO POPMYA0I0:

Y—-(B+H, x0,)
H=
OM

H - nHopma eaementis >xupaeHHs (N +P:0s5+K20) aas

7

BUPOILIYBaHHA 3all1aHOBAHOI BPOXKaHOCTI, II/Ta;

Y — 3anaaHoBaHa BpOXKaliHICTB, T/Ta;

b - ypoxaliHicTh 3a paxyHOK HPUPOAHOL POAIOYOCTi (IIiHa
Dasa, IIOMHOXeHa Ha OLIHKYy IPYHTy B 0OadaX 4451 II€BHOI KyAb-
Typnu), T/Ta:

Ho - 3ariaaHoBaHa HOpMa BHeCEeHH: OpTaHiuHUX 400pUB, T/Ta;

Oo — okynHicTs 1 T OpraHiyHUX 40OPUB MPUPOCTOM ypO>Kaii-
HOCTI, T/Ta;

Ow — okymnHicTs 111 gitodoi peyosuam (N + P20s + K20) mine-
PaAbBHUX A00pVB IIPUPOCTOM YPOKaMHOCTI, T/Ta (Taba. 5.12).
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Tabamnys 5.12

Ilina 6aaa rpyHTy Ta OKYHIHiCTb 400pMB

OKy1HiCTB, KT OCHOBHOI
Llia 6aaa, xr MPOAYKIIii
Kyabtypa OCHOBHOI . 1 xr NPK
1 T opraniunnx .
IPOAYKLIi MiHepaABHIX
A00pUB
A00puB
ITmenuIs o3uma 46 25 4,8
SIaumiHb 41 21 4,7
Kykypyasa Ha 3epHO 57 21 3,7
Ha CUA0C 437 210 29,9
Bypsik myxposuit 400 150 22,5
COHSIIIIHNIK 20 - 1,9
KopMmosi kopenenaoau 640 210 55,6
Osoui B cepeaHroMy 163 360 48,3

Hpuxaad. 3anaanosano supoctutu 6,0 T/ra MIIEHNI 03MMOI.
Oninka rpyHTy Ha I04i 3a mIeHuner0 osuMmorn — 81 Gaa; miHa
ogHoro 0aaa — 0,046 T/ra 3epHa; BHeceHO rHOIO — 30 T/ra; OKyIIHiCTB
1T rHoio 3epuom mienniyi o3umoi — 0,025 T/ra; oxymHicts 1 17
MiHepaAbHMX 400pMB 3epHOM mIneHnIi o3umoi — 0,48 1/ra.

ITiacraBasioun 1i AaHi y ¢opmyay, 3HaAXOAUMO HeOOXigHY
KiAbKiCTh MiHepaABHUX A00pUB A5 BupoIyBaHHs 6,0 T/ra IIeHnI
031IMOI:

1 - 6,0~ (81x0,046+0,025)
0,48 '

Ontmnmaasne crissigHOmeHHs N : P205 : K20 B 2406puBi a4
HIIIeHnITi 03UMOi BiariosiaHo cranosutb 1,0 : 0,9 : 0,8 (Taba. 5.13).
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Tabanis 5.13

PekoMeHa0OBaHe CITiBBiAHOIIIEHHS MiX eaeMeHTaMu
JKMBAEHHSI B MiHEpaAbHMX A00pMUBaX 4451 BHECEHHSI
i ciabcbKOrocnogapceKi KyabTypu B Jdicocreny Ykpainn

Kyaprypa CriBBigHOIIIeHHST Kyaprypa CriBBiAHOIIIEHH S
N : P20s5: K20 N : P20s5: K20

ITimenuiis o3uma 1:09:0,8 bypsx 1iyxposuit 1:08:1,1

Xuro o3ume 1:1,0:0,9 Kapronas 1:0,7:1,3

Osec 1:1,0:09 Mopksa 1:08:14

SIaumiHb 1:09:0,9 Kamycra 1:0,6:0,7

Kykypyasa Ha ITomigop, oripok,

3epHO i cuaoc 1:09:09 1oyas 1:0,7:0,8

IIpoco 1:09:1,1 bypsk xopmosuii 1:0,7:1,3
Kyxypyasza Ha

Tpeaxa 1:1,0:1,1 3e/eHNI KOpM 1:0,8:0,8

T'opox 0,5:1,0:0,5 |baraTopiuni TpaBu 06:1,0:3,0

Konomnai — Buko-BiBCcsiHa

BOAOKHO 1:0,7:0,8 cyMimn 1:09:1,2

ToMy A4s BU3Ha4YeHHsA KOXXHOTO eJeMeHTa B A0OpmBi (Kr/ra)
004ncaIo0Th cymy Koedinientis (1,0 + 0,9 + 0,8 =2,7) ta mjiny miaoro
koedinienra B eaeMeHrax O>kuBaenHa (3,2:2,7=1,181n/ra abo
118 xr/ra). 3BiACM HOpPMU €Ae€MEHTIB >XMBAEHHSI AAsl BHECEHHs B
IpyHT craHOBAATE: N-118 - 1,0 = 118 kr/ra; P20s — 118 - 0,9 = 107 kr/ra;
K:0 - 118-0,8 =95 kr/ra. Ix yrounooTs 3 ypaxysaHHsIM Koedii-
@HTIB Ha BMICT PYyXOMMX CIIOAYK €AeMEHTiB >XMBJAEHHs B IPYHTi
(OKpeMO 4451 KOXKHOTO e1eMeHTa).

MaremaTiaHi MeTOANM. 3aCTOCYBaHHS aBTOMAaTUYHUX METO-
AiB yIpaBAiHHS CiABCBKOIOCIIOAAPCLKUM BUPOOHUIITBOM Aa€ 3MOTY
BUKOPMCTOBYBAaTV METOAY BU3HAUYEHHs ONTMMaAbHNX HOPM A0OpUB
Ha OCHOBi MaTeMaTMYHOTO MOAEAIOBaHHA (BUpOOHMYIMX PYHKILiI) 3
BUKOPVICTaHHAM iHpopMallil Ipo KiAbKiCHY 3a4€KHiCTh YPO>Kalo Big
HOPM JAOOpWB Yy HIEBHMUX IIPUPOAHO-KAIMATHIHMX YMOBaX 3aAe€>KHO
Bi4 arpoxiMiyHOI XapaKTepUCTUKU IPYHTIB — PiBHSI KUCAOTHOCTI,
BMICTY TYMYCYy, PYXOMUX CIIOAYK €A1€MeHTiB >KIBAEHH:.
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MeToa 1mizecIpsAMOBAHOTO PperyAlOBaHHsSI POAIOYUOCTIi
rpyHTy. Ilig wac pospaxyHKy HOpM A0OpUB METOIO € He AWIIe
MiABUIIUTU BPOXKaMHICT, a 1 A0BeCTM BMICT PYXOMUX CIIOAYK
€J1eMeHTiB >XMBJAEHH:A B IPYHTI A0 ONTMMaAbHMX (Taba.5.14) abo
3azaHux napamMerpis. [Tpu 11bOMy BUKOPUCTOBYIOTh HOPMaTUBI 3MiH
ix BMicTy Ha 10 Mr Ha 1 Kr 4451 Pi3HMX TUIIIB I'PYHTIB, SIKi BCTAHOBAEHO
Ha OCHOBI
(Taba. 5.15).

TPpUBAaAMX CTalilOHApPHUX AOCAiAiB 3 ,Zl,O6pI/IBaMI/I

Tabauiyst 5.14

OnTnMaabHi 3HaYEeHHsI BMICTy pyXxoMux cnoayk ¢gocdopy i
Kaaifo 3a Mmerogom Unpukosa B pi3sHMX THIIaX IPYHTiB, MI/KT

,Z',epHOBF)-Hl,.ZLSOAI/ICTI icipi Yoprosemu
Eaement AiCOBi IPYHTHU
SKVIBACHHS Cisosmina
1104HOBa OBOYEBa 110ABOBa | OBOYeBa
P20s 150—200 200—300 150—200 |200—250
K20 170—200 200—250 150—200 |150—200

Tabauns 5.15

HopmaTtusu BUTpaT eaeMeHTiB XMBAeHHsI A00pusB (Kr/ra A. p.),

10 3a0e3I1e4yIOTh 30iabIIIeHHsI BMIiCTY PYXOMMX CIIOAYK
docdopy i kaairo Ha 10 MI/KT IpyHTY

Tum rpynty Tpartyaomerputiiiit P20s K0
CKAaZ,
ITimani i cynimmani 70-90 60-70
Cipi aicosi CyramnHkosi 80-110 | 70-80
BaskKocyraMHKOBI i ranHmn 120-140 | 80-90
Yoprosemit ITimani i cynimani 80-90 80-90
priosentt - |Cyrammxosi 90-100 | 80-90
omia3oaeHi i Buay>xeni —

BaskKoCyraMHKOBI i ranHm 100-120 | 80-90

ITimani i cynimmani 90-100 -

Turmosi i 3BuyariHi Cyraunxosi 100-110 -

BaskKocyramMHKOBi i ranHmn 120-130 -
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3araapHy HOpMY (ocopHMX i KaaiitHmx a00pus (kr/ra) 3a
poTallilo ciBo3MiHM abo iHIIMIT Ilepiog 4Yacy pO3paxoBYIOTh 3a

¢opmyaomo
H=0,1-(B1-B2)-Hjy,

e B1 i B2 — BignoBigHO 3amaaHoBaHMiT i aKTUYHMII BMiCT
PYXOMIX CIIOAYK €/1e€MeHTa KUB/AEHH: B IPYHTi, MI/KT;

Hu: — HOpMaTHBHA HOpMa edeMeHTa >KMB/AEHH: IIOHaJ BUHOC
MOr0 3 ypoXXa€M AAs 30iAbIIIeHHs BMICTY PYXOMHX CIIOAYK Ha
10 mr/kr 1pyHTY, KI/Ta.

IIpuxaad. Aas miaBUITIEHHS BMICTy PYyXOMMX CITOAYK (pocdopy
B I'PYHTI 3a poraniio 5-miapHoi ciboaminnu 3 110 4o 150 mr/kr, HOpMa
Pocpoprux 100puB HGyse craHOBUTH:

H =0,1(150 — 110) 90 = 360 (xr/ra), abo mopoxy 72 kr/ra P20s (360 : 5).

Yci nepeaiueni MmeToan 4451 po3paxyHKy HOPM A00pUB AalOTh
3MOTIy 3 AOCTaTHLOIO OO’E€KTUBHICTIO IIPOTHO3YBAaTH PiBeHb IIPOAYK-
TUBHOCTI OCHOBHMX CiAbChKOIOCIIOAAPChKMX KyAbTyp. He 3Bakaroun
Ha Ile, BOHU IIOTpeOyIOTh ajarlTallii 3 MeTOI0 KOMIIAeKCHOTO ITiAX0AY
3 ypaxyBaHHSM I'PYHTOBOI i POCAMHHOI AiaTHOCTUKY, YMOB BUPOIILY-
BaHHJ Ky/ABTYp, BUCOKOI arpOeKOHOMIYHOI OKYITHOCTI 400pMB Ta
OXOPOHM HaBKOAUIITHBOTO IIPUPOJHOTO CepejOBUITIA.

5.5. METOAUKA CKAAAAHHS PIYHUX 1
KAAEHAAPHUX ITA1AHIB 3ACTOCYBAHHS AOBPVIB

Ha mpaxtuni cucremy yA00peHHs y OyAb-IKOMY arpolieHosi
CKAa4al0Th Y KiabKa etarnis. Pozpobaena 3a Oyab-sSKUM BUKAAAECHUM
BUIIlE METOAOM 3aradbHa CXeMa 3acTOCyBaHH:S A00pUB y CiBO3MiHI
(Hanpmukaad, Taba. 5.16-5.17) € OCHOBHMM TpUBAaANM (AK MiHIMyM Ha
pOTallilo CiBO3MiHI) 40KYMEHTOM, Je 3a3HaueHO OITMMaAbHI HOpMU
A0OpuUB 1 CIiBBiAHOINIEHHA B HNUX €JA€MEHTiB >KUBAEHH:, SKi
BCTAHOBAEHO 3a CepeAHbO3Ba’KEHOI0 POAIOYICTIO I'PYHTY BCiX ITOAiB
CiBO3MIHM 3 ypaxXyBaHH:IM YCixX IlepeAideHnx suire QpaKkTopis.
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Tabanis 5.16

HopMaTusy Opi€HTOBHO OIITMMAaAbHOTO HaCHMIeHHsI CiBO3MiHN
OpraHiYHMMM i MiHepaabHUMM A400pMBaMM

MinepaapHi
Bug I'niit,| aoGpusa Bevoro
Perion Tun rpyary | . ' ! " | NPK,
ciBo3MiHM | T/Ta Kr/ra
Kr/ra
N [P205 | K20
3 .
ITpasobepesxunit i |YopHosemn epro
3axiaunn icocrern |TUIIOBL Gypxoso-
Tpas'siHa 12 |70{ 75 | 80 | 387
ITapo-
IenTpaabumii YopHosemu |3epHo-
Aicocrern TUIIOBI OypsIKOBO-
Tpap’sHa 12 |53] 60 | 60 | 335
Aicocren 3epHo-
(bioaoriune YopHoseMn |OypsSKOBO-
3eMAepoOCTBO) Tpas'sHa 12 60| 60 | 60 | 342
Aicocren Seprio-
(Uepxacha 06..) YopHosemn |OypsIKOBO-
P ! tpagsma | 12 90| 87 | 83 | 422
Alicocren (3a HOp-
3 .
MaTUBaMU BUTPAT Uoprosen €pHO
eJ1eMeHTiB OypskoBa
SKVIBAEHHSI) 9 |85| 85 | 65 | 355
ITpaBoGepesxunit  |YopHosem 3epHo-
Alicocren omigzoaenuit |6ypsaKosa 9 |85] 35 | 60 | 300
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Tabanis 5.17

Cucrema ya00peHHs y IIOAbOBil CiBO3MiHi Ha YOpHO3eMi
omigzoaenomy IlpaBoGepexxHoro Jicocremy

MinepaarHi 400puBa, Kr/Ta

Yeprysanns | Ypoxai- |I'nii, g nepea | y pAaxu | HiA>KUB-

KyAbTyp  |HicTB, Ii/ra| T/ra OpaHKy |ciBOoIo| ITpu ciBOi | AeHHs

P20s [K:2O| (N)* [N |P20s| 1 | 2*

Konrormmnaa 60
TTimenuirs
o3nMa 55 30 70 10 | 60 | 60
Bypsik
LIYKPOBIIA 500 45 60 | 100 | 100 10
Kykypyasa 65 40 90 100 10
T'opox 30 20| 10
TTimenmiisa
o3nMa 55 30 70 10 | 60 | 60
Kykypyaza Ha
C1a0C 450 30 80 100 10
TTienurs
o3nMa 50 30 70 20 10 | 60 | 30
Bypsik
LIYKpOBUIA 450 45 60 |120] 100 10
Slaminm spuii 45 20| 10

*ITpumimxa. HopMmu MiHepaabHUX A0DpWB KOPUTYIOTh: a30THUX — 3a
BMiCTOM MiHepaabHOTO a30Ty B IPyHTi, PpocopHUX — pyxomux ¢ocdaris 3

MeTOIO A0BeAeHH:I IX BMICTy 40 ONTUMAaAbHOI MeXi.

PiyHnin nnaH 3actocyBaHHSA [OOPUB — Lie KOpeKLiss HOpM
3aranbHOi CXEMW 3 ypaxyBaHHAM BIiOMIHHOCTEM B pPOAKYOCTI
I'PYHTY Ha MEeBHUX MNOMAX i (PakTUYHOrO YepryBaHHS Ha HUX
KynbTyp, 3MiHW MOrogHUX YMOB Ta arpoOTeXHiKW B OKPEMi POKW,
LWOPIYHUX  OpraHi3auinHO-eKOHOMIYHMX 3MiH Y  HaKOMWYEHHI
opraHiyHux i npuadaHHi MiHepanbHUX OOPUB.
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LnM maanom repea6adaeThes PO3NOAiad CKOPUTOBAHUX HOPM
A00puB 3 HOpuiloMaMM, CTpoKaMM i criocobamMu IX BHECeHHs 13
3a3HaYeHHSIM KOHKPeTHMX HalKpallux Ta HeoOxigHux ¢opm
MiHepaAbHUX A0OPYB.

Karendapnuii naan npudbanns i 3acmocyéannsa 000pus
CKJaJalOTh 3a MarepiadaMu PIiYHOTO IJaHy, B SKOMY BKa3ylOTh
3araapHi oO6cArn nesHNx Gpopm 400pMB Ha BCIO yA400pIOBaHy IOy i
TepMiHM iX MpuAOaHHs (3a3BM4all TIOKBapTaAbHO).

Kopurysanua  piuHoro 1maaHy 3acTOCyBaHH:A — A00puUB
MIPOBOAATDH 3 ypaxyBaHHAM IIOTOJHUX YMOB Ta AQHMX IPYHTOBOI i
POCAVHHOI A1aTHOCTUKY KUBAEHHS POCAMH.

Yci nepeaideHi 3axoau Aas peaaisarii cucreMu y406peHH;1
TiCHO B3a€MOIIOB sI3aHi MixX coboro. [Tpu 11boMy KOXKHMIT HAaCTyITHII
3axig € AOTiYHUM IIPOAOBKEHHSM 1 40IIOBHEHHAM HOIlepeAHbOIO.

Ilip, wac ckaagaHHsA PpiYHMX 1 KadeHJapHMX IlAaHiB
3aCTOCYBaHHs A00pUB MHOTPiOHO BpaxoByBaTM HU3KY (aKTOPiB, SIKi
MOXYTb iCTOTHO BILAMBATU Ha e(eKTVBHICTh CUCTeMU YAOOpeHH:.
Tak, okpeMi 1oas ciBo3MiHm abo iX AiASHKM MOXYTh 3HA4HO
BigpisHATMCA 3a arpoxiMiuyHMMM IOKa3HMKaMM Bijg cepeAHbO-
3Ba’KEHIX Y BCill CiBO3MiHi. JIKIIO pOAIOYICT KOHKPETHOIO IIOAS
BiAIIOBia€ IIOKa3HMKaM IIO CiBO3MiHI, TO HOpPMM ,Z|,O6pI/IB He
3MIHIOIOTh. B iHIMX BuIlagkax HOpMU MeaiopaHTiB, ¢pocopHux i
KaaifiHux A0OpMB KOPUIYIOTH 3a JOIOMOIOIO IIOIPaBKOBUX
koedirientis (taba. 5.9). HopMmu opraniunmx i asotHux 400pus He
KOpuUryioTh. OT>Ke, MEHIII POAIOUi OAsl OTPUMYIOTH DiabIlle, a OiabIn
poaioui — MeHIle 400puB, ToOTO OyAe BiAgOyBaTMCA BUPIBHIOBAHH:
POAIOUOCTI I'PYHTY Ha BCix moasx ciboaMinm. IIpu mipomy norpeba B
A0OpuBax A4 BCi€l ciBO3MiHM He 3MiHIOETBCS.

Hopmy wMarepiaay 445 IIpoBedeHHs BaIlHyBaHH: MOXKHa
YTOUHIOBATM 3a IIOKa3HUMKOM PHeoa Ta 3a TrigpoaiTMIHOIO
KMCAOTHICTIO ITPYHTY Ha IeBHOMY I104i abo itoro yactuHi. Kopexkirito
HOPM 1 403 a30THMX AOOpPUB IPOBOAATH Oe3rocepelHBO Ilepes, Ix
BHECEHHsIM 3a pe3yAbTaTaMy IPYHTOBOI i AMCTKOBOI A1aTHOCTUKM.
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Ckopurosani HOpMHU A00pPUB 32 POAIOYICTIO I'PYHTY YTOUHIO-
IOThb 3 ypaxyBaHHSAM ITOTOAHMX YMOB MUHYJAOIO POKY 3a BpOXKaii-
HICTIO IoIepeHMKa. SIKIIO pik OyB NOCYIIAMBUM, TO i€ 3HIKYBaAO
BpOXKail IONepeJHMKa i BiH 4OCTaTHLO He BUKOPUCTaB yHeCeHi i/,
HBOTO OpraHiuHi Ta MiHepaabHi s00puBa. ToMy BOoHM OyAyTh MaTu
6iapIy micAAAiIO, IITO 4A€ 3MOTY 3HU3UTY HOPMM BHECEHHA A00pUB.

YTOuHeHHSI HOPM MiHepaAbHNMX AOOPUB IIPOBOAATH TaKOX 3
ypaxyBaHHM KiABKOCTI Ta SIKOCTi BHECEHMX OpraHiuHUX A400pMB Ta y
pasi IIOpyIlIeHH:s CIIBBiAHOIIEHHS MIiX IiX BU4aMM IIig4 d4ac
npuabanns. Tak, ko O0y40 HeAOCTaTHBO 3aKyIlAeHO (POCPOpPHUX
406p1/113, TO HOTpi6H0 IPOIIOPLiIHO 3MEHIIUTY HOPMM a30THUX i
KaAilfHMx A0OpuB A0 PiBHA, KNI AIMITYy€TBCSI HOpMOIO ¢ocdopy.
/o0puBa, 10 3aANIINANC, MOXYTb OyTH repexigHnM PoHAOM Ha
HaCTyIHMI pik a0o iX BUKOPMCTOBYIOTD B iHIIIMX arpoljeHo3ax. ¥ pasi
30iapImenHss OOCAriB  3aKkyIiBai  400puB IX HOPMU BHECEHH
MiABUINYIOTh IPOIIOPLINHO Il yCi KyAbTYypM 3 AOTPUMAaHHIM
MOTpPiOHOTO CHiBBiAHOIIIEHH:.

Cucrema 3acrocysanss ¢pocpopHUX A00puB HOpsZ i3 3a0es-
IIeYeHHsM AOCTaTHBOTO (POCPOPHOIO KMBAEHHSI POCAMH Ma€ OyTu
crpsIMOBaHa Ha AOCSITHEHHsI ONTMMAaABHOTIO BMICTy pyxoMmx ¢ocda-
TiB y 1pyHTi. Lle 3yMoBUTS 3HauHe miABMIEeHH: e(PeKTUBHOCTI iHIMX
BUAIB 400puB i HacamIlepes asoTHUX. Bona Takox mae OyTu AmHa-
MiYHOIO y Yaci Ta KOpuUIyBaTUCS BiAIIOBiAHO 40 KOXKHOI 3eMeAbHOI
ALASTHKIL.

Orxe, 1mocaigoBHe IOpiuHe KOPUIYBAHHS HOPM J400puUB Yy
3araApHill cxemi cucremMm ya00peHHS Ja€ 3MOIY BpaxOByBaTHU
0iABIICTh YMOB, SIKi IIJOPOKY MOXYTb 3MiHIOBaTHCs. TOOTO crucTema
yA0OpeHHs Ma€ OyTH AMHAMIYHOIO Ta aJalTOBaHOIO 40 YMOB POCTY
i PO3BUTKY POCAMH, 3abe3redyBaTy IJOPIYHY arpoOHOMIuHYy It
€KOHOMIYHY e(peKTBHICTh BHECEHUX A00PUB Ta €KOAOTiYHy Oe3IIeKy.

[Ticas 1BOTO CKOpPUIOBaHi  3aralbHi HOpMU  A00pUB
PO3II0AiAAI0Th 3a IIpUiloMaMu iX BHeCeHH: (OCHOBHe, IlepeJIIOocCiBHe,
migxusaeHHa). IloTiM  BKa3ylOTh CTpOKM 1 c€I1ocoOy BHECeHH:
200puB, miAGMpaloTs GOpMU BiATIOBIAHIX 400PUB.
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Metoanka CKAajaHHS CHCTEeMH 3acTOCyBaHH:A A0OpuB y
CiBO3MiHI ~ 3aJeXWMTh Big  3abesreveHocTi  OpraHiuHMMM i
MiHepaAbHUMU 400pMUBaMM, TOOTO Bid MOKAMBOCTENl TOCIIO4apcCTBa.
Jkmo 1mig KyABTYpM HaCTyIIHOIO POKY IIAaHYETbCS BHECEHHs
OpraHiuHNMX A0OpWB, a B CUCTeMi YA00peHHs 1ie He NepejbadeHo, TO
HOPMM MiHepaAbHUX AOOPUB 3MEHIIYIOTh Ha TaKy CaMy KiAbKiCTb
e/eMeHTiB )XIBAEHH, sIKa OyAe BHeCeHa 3 OpraHiYHIMU A00pVBaMIL.
B ymoBax aiMiTy MiHepaAbHUX 400pUB IOAAABIINIA IX PO3IIOALA MiXK
Ky/AbTypaMM IIPOBOAMTLCS TaK: OAep>KaHi IicAs KOpUIYyBaHHA A03U
OCHOBHOTO YAOOpEHHS ITig KyAbTYPM Ha 3POIIyBaHUX AlASHKAX, IIij
OBOYEBi, PUC, AbOH, KaPTOIAIO, OYPsIK IIYKPOBUII ITiCAS Y3TOAKEeHH:I
3 pecypcaMu TIOCIOAapCTBa He 3MEHINYIOThb. 3aAUIIOK pPecypciB
MiHepaAbHUX AOOPUB PO3IOAIAAIOTh MiX IHIIMMHU KyAbTypaMMU.
IIpu npoMy HacamIilepe/ 3aJ0BOABHAIOTH IOTpeOy HMX KyABTYp Y
PsA4KOBOMY yA00peHHi, a TaKOXX ItlepeA0adaloTh BUAIAEHHs a30THUX
A00pMB  AAA MiAXKUBAEHHsS O3MMUX KyAbTyp. Pemry pecypcis
MiHepaAbHUX AOOPUB PO3IOAIAAIOTh MiX KyAbTypaMM BigIlOBiAHO
Ao ix mpioputery (Taba. 5.18), MOMHOXMBINM JOTO 3HAYeHHS Ha
peKoMeHA0BaHy HOPMY eAeMeHTiB >KIBAEeHH.

Tabamnis 5.18
KoedirienT mpiopurteTiB KyabTyp CTOCOBHO €1eMeHTiB
>knsaeHHs1 200pus (M.B. Aicosnit)

Kyaptypu Ta yrigas N P20s K0
OBouesi, pC, KAPTONAS 1,0 1,0-0,8 1,0
bypsik, aboH 1,0 0,8-0,9 1,0
Kykypyasa Ha 3epHO, edipooaiitHi 1,0 05-06 1,0
03mMi IIIeHNI 1 KUTO 0,9 0,2-04 0,3
SIpi 3epHOBi, 3epHOOOOOBI 0,8 04-0,5 0,5
COHSIITHUK 0,8 04-05 0,7
KopMmosi ciaochi KyapTypu 1,0 02-04 0,5
Kopmosi kopenenaoau 0,9 0,6-0,7 0,8
Cinokocu i rmacosmima 0,3 04-05 0,5
BaraTopiuHi TpaBu 0,8 0,1-0,3 0,4
OganopiuHi Tpasu 0,9 0,1-0,2 0,7
Cagm i srigHMKm 0,9 0,1-0,2 0,7
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CkaagaHHsA NAaHy yA00peHH:S KyAbTYp 3aKiHIYETLCS IIOTOA-
SKEHHSM HaCHYEHOCTI ILAOMIL CiBO3MiHM MiHepaAbHUMU 406pI/IBaMI/I
MOPiBHAHO 3 HasABHUMM 4lU IlepegbadyBaHUMM pecypcamMm. Y pasi
3HAYHOI'O PO3XOAXKEeHHs poOAATh IIOBTOPHEe KOPUTYBaHH: i pO3I10Aia
3aAMIIKY 400pMUB.

Y pasi ayxe oOmexxeHux pecypcis (40 50 kr/ra 4. p. B ymoBax
AOCTaTHBOTO 3BOJOKEHHs 1 3pomneHHaA Ta Ao 15kr/ra 4.p. B
3aCyLIAMBUX YMOBaX) MOXAMBI ABa BapiaHTU pO3IIOAIAY AOOPUE:
1) mmia yci KyAbTypu BHOCUTH PiBHOMipPHY KiABKiCTh; 2) BUALA€HHS i
OCHOBHI KyAbTYpM HOTpPiOHOI KiABKOCTi 4451 OTpUMAaHHS 3arlla-
HOBaHOTO BpPO>XKAlO, a 3aAMIIOK (SIKIIO BiH Oyae) pO3IOAIASIOTH IIiA
inmi xyastypm. llpu mibomy, B mepiry depry, BUAIAAIOTH A0OpuBa
AAs1 TIPUITOCIBHOTO BHECEHHI I1iJ, YCi CiAbChKOTOCIIOAAPChKi KYABTYpPH
(10-30 kr/ra 4. p. ¢pocdopHMX, a30oTHMUX i KaairtHMX A006puB). Pemry
AOOpUB HOTPiOHO BUKOPMCTOBYBATH IIiJ O3MMI 3€pHOBi i TexHiuHi
KkyapTypu. Hesmcoxi nopmu a06pms (100-150 xr/ra 4. p.) posmo-
ALASIIOTh MK KyAbBTypaMI 3a PeKOMeHAallisIMI HayKOBO-A0CAIAHMX
YCTaHOB.

? [utanHs 111 CAMOKOHTPOJIIO

1. Ha3BiTh HpUHIIUIIN CKAaAQHHSA CUCTEMU YAOOPEHH.

2. SIKi € 30HaAbHI 0OCOOAMBOCTI CHCTeMU YA00peHH: CiAbChKO-
TOCITOAAPChKUX KyABTyp?

3.5Ixi ¢akTopy mOTpiOHO BpaxoByBaTU IIij Yac CKAajaHHS
crcTeM yaoOpeHH:?

4. 5Ixi B 3Ha€Te MpUIIOMU BHECEHH: A00pUB?

5. SIKi € MeToAM 4451 pO3paxyHKy HOPM A00puB?

6. Ilo Take KaleHAApPHMII I11aH 3aCTOCYBaHH:I AOOpUB Ta SIK
JIOTO CKAaAAI0Th?
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Po3aia 6
YAOBPEHHISI CI1/1bCBKOI'OCIIO-
AAPCBKUX KYABTYP

&
A4

L X 4

&
4

6.1. YAOBPEHHS ITIITEHUILII O3UMOI

Cepes 3epHOBMX KOAOCOBMX KyAbTYyp MIIEHMIIT O3MMa
HaliBMOarausimia 40 yMOB >XMBAEHH:. 3a BereTallilo BOHa IIPOXOAUTh
12 eramiB oOpraHoreHedy, KOXe€H 3 SKHUX XapaKTepU3yETbCs
BiATIOBiAHMMU BUMOTaMI A0 YMOB MiHepa/AbHOTO >KMBAEHH:.

Hespasxaoun Ha HeBeAMKYy Macy POCAMH IILLIEHMIII O3MMOIL B
OCiHHIJI IIepiod, Ba’KAUBY pOAb y CTBOPEHHi OIITMMAaAbHUX YMOB IX
PO3BUTKY B 1€l 4Yac BigirpalOThb HasgBHICTL Ta IIpaBUAbHE
CITiBBiZHOIIIEHHS MK PyXOMMMM CIIOAYKaMM €/1e€MEeHTiB >KMBAECHH:I B
rpyHTi. Ha panHIiX cragisix pocTy i1 po3BUTKY, KOAM BiAOyBa€ThbCs
3aKAaJaHHS K040ca, Joro audepeHIiaris Ta yTBOpeHHs KOJAOCKIB,
Ma€ OyTH ONTHMMa/bHe CIiBBiAHOIIEHH:I MiX asoToM i ¢ocdopom.
JocraTHs KiAbKiCTh a30Ty B L€l Ilepiog NHO3UTUBHO BIIAMBAE Ha
BeAMduHy Bpoxaio. Tomy Ha GigHMx rpyHTax abo Imicas HernapoBMX
IIOIlepeAHNKIB YacTVHA 3aralbHOI HOPMM a30Ty Ma€ OyTM BHeCeHa
pocenn. Hecraua asory B iHIII Hepiogu Ha BeAMYMHY BPOXKaio
BILAMBA€E MEHIIIE.

ITia gac cisOu MIeHuIN micAs 4MCTOro Hapy B IPYHTI 3aBASKU
MikpobOiodoriuauM mponecaM (amonidikamii i HiTpudikarii)
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HaKOIIMYY€TLCS 3HAYHA KiABKICTh a30Ty MiHepaAbHUX CIOAYK,
30KpeMa HiTpaTiB. ¥ oMy pasi cucremMa yJ00peHHs Ma€ OyTu
CIpsMOBaHa Ha HeNTpaai3allilo HagMipHOIO >KUBAEHHS POCAUH
asoToM, TOOTO mocuaeHHs GOcPOpHOro i KaailHOTO >KMBAEHHS.
Tomy miag wac ckaagaHHS cucTeMM YAOOpEHHs MIIeHMI O3MMOI
Ba’KAMBO BpPaXOBYBaTH BMiCT PyXOMUX CIIOAYK €AeMEHTIB >KIBACHH:
B IPyHTI 0 0COOAMBOCTI nonepesHukis. Kaaiit migsuinye
XOA0AOCTIVIKICTh POCANH, IIOCUAIOE KYIIiHHs, 8 OIITUMaAbHe a30THO-
docdopHe KUBAEHHS Ha ITOYATKOBUX €Tarlax PO3BUTKY IIIEeHMII
CTUMYAIOE PicT i 3arambaeHHs1 i KOpeHiB, CIPUIE HAKOIMYEHHIO
3HAYHOI KiABKOCTi IIyKpiB, IIO MHiABUINYE CTiMKICTh POCAMH IIPOTH
HM3BKMX TeMIlepaTyp 1 BeCHsSHOI IIOCyXU, 3MeHIIye€ HeOe3IeKy
BILASTAHHS.

ITocnmaene a3oTHe >KMBAEHH: IIIIIEHUII O3MMOI Ha paHHIX
eTallax pOCTy i PO3BUTKY 3HMXKY€ BpOXKail, OCKiABKM IIiJ dYac
MPOPOCTaHH: a30T IaAbMY€ PiCT KOPEHiB i 3yMOBAIOE AesKY Aerpe-
CiI0 IIOYaTKOBOTO POCTy pocAuH. ToMy B OCIHHIN Hepiog IMIIeHUIL]
o3nMa rorpeOy€e HeBeAUKOI, ale JOCTaTHLOI KiAbKOCTi a30Ty.

Y pO3BUTKYy MIIEeHMUIl O3MMOI BUAIAAIOTH ABa KPUTHYHI
repioan 3a0e31e4eHOCTi POCANMH eAeMeHTaMy >KMBAEHH:: IIePIInii —
Bi ITOSIBM CXOAIB 40 IIPUIMHEHHS OCIHHBOI BereTallil, KOAM pOCAMHN
A0BOAl 4yTAMBI 40 Hecraui a3ory Ta ¢ocdopy; Apyrmii — Big
IOYaTKy BiJHOBAEHHs BeCHSHOI BereTallil 40 BUX0OAY B TPYOKy, KoAu
pocanHM A0BOAi 4yTAMBI A0 Hecraui asory. Yepes csoi Gioaoriuni
0co0AMBOCTi BOHA He BUTPUMY€E BNUCOKMX 403 a30THUX AOOPUB, SIKi
BHOCATDH A0 ITOYaTKy cisOu. Lle smymiye npoBoauTH Mig’KMBAEHH: B
repioZ Har6iAbIIOL ITOTPeOU POCANH B a30Ti.

[IpobGaema omTmmisallii a30THOTO >KMBAEHHs BKAIOYa€ BUpI-
IIEeHHs ABOX 3aBAaHb: ONTMMAaAbHMII PO3NOAid BU3HAYEHOI HOpMU
406pMB Ha KidbKa CTPOKIB BHECEHHS 1 pO3pO6AeHH$I MEeTOAUKU
BCTAHOBAEHH: OIITUMAaAbHUX 403 a30Ty 3 ypaxyBaHHIM IPYHTOBO-
KAIMaTMYHUX YMOB, IIOIepeAHMKIB 1 COPTOBUX OCOOAMBOCTEIL.
3epHOBi KyABTypM 3acBOIOIOTh a30T y Takill AMHaMIilli, BigCOTOK:
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IpopocTaHH:A i cxoAm — 8, KymiiHHa — 28, Buxia y TpyOky — 36,
KOAOCIHHA i IIBiTiHH: — 2, HaAMBaHH: 3epHa — 16.

Hecraua abo Hagammoxk asory y ¢asi KymmiHHA icTOTHO
BIIAMBA€ Ha (OpPMYBaHHA e€JAeMEHTiB IPOAYKTUBHOCTI pPOCAVH.
CTpokm Ji0oro BHeCeHHs i MeTeopOJOriuHi YMOBM MOXKYTh 3HA4HO
BILAMBATU Ha 3aKAaJaHHA i (pOpPMyBaHHS IaroHIB KyIHiHHA. Y ¢asi
BIIXOAY B TPyOKy BigOyBa€ThCsI iHTEHCMBHE HapOCTaHH: BereTaTUBHOI
Macu Ta ¢OpMyBaHH:S TeHepaTMBHMUX OpraHiB pocamH. Jedinmr
a3oTy y Liell IIepio IPU3BOAUTH A0 TOTO, IO YacTMHA CPOPMOBAHIX
IaroHiB  30BCiM He HOPOAYKTMBHA, AudepeHIiamis  Koaocy
IepeA4acHO 3aKiHUy€EThC i, AK HacAig0K, BiH popMyeThCs ApiOHMI 3
HEBeAMKOIO KiAbKiCTIO KOAOCKiB. BHeceHHs a3oTHuUX A400pus micas
rouaTKy ¢a3y BUXOAY B TPyOKy He 3MiHIOE IJI0 CTPeCOBY CUTYaIilo y
>KMB/A€HHI pOCANH, IO IPU3BOAUTD 40 3HAYHOTO HeJ000py BpOXKalo.

Y nepiog gopmMyBaHHs i HaAMBaHHA 3€PHAa YMOBM a30THOTIO
>KUBAEHH: Ta II0roJa YMHATH BUpillla/bHe 3HaYeHHsI Ha O3ePHEeHIiCTh
KO40cCa 1 KPYIHICTh 3€pHa, LIO BPeIITi-pellT BU3Ha4a€ IPOAYKTUB-
HicTp meHni o3umoi. Ockiasku 50 % acUMIASHTIB, IO YTBOPIOIOTD
ypoOXKail 3epHa, IPOAYKYIOTbCS BIIPOAOBX 2 3 4-6 TVOKHIB, sKi
MIPOXOAATD MiCASl KOAOCIHHS, TO BaXKAMBO, 1100 BepXiBKOBi AMCTKM i
KOAOCKU OyAM 340pOBUMI.

3acBoiBIIM IIle A0 IIOYATKy KOJAOCIHHA IIOHaJ 4 2/3 yciel
MOTPiOHOI KiABKOCTI a30Ty, B Ilepioj, LBITIHHA IIIEHMIIT O3UMa
MalKe IlepecTae 11oro 3acsoioBati. Ha mogatky ¢popmyBaHHs 3epHa
rmorpeba MINeHMIIi B I[bOMY €JeMeHTi >KMBAEHHSI 3Ha4HO
30iABIIy€THCA 1 32 HOPMaAbHUX YMOB PO3BUTKY BOHa Ma€ 3aCBOITHU
pemty 25-30 % morpiOHoOro it asory, sAxkuit 34ebiapiioro
BUTpayaeThcsi Ha (POPMyBaHHs SKOCTi 3epHa. Vloro srnams Ha
MOAIIIIIEHHs SKOCTI 3epHa (30iapIneHHst BMicTy Oiaka 10Hag,
6i0A0TiYHO ONTMMAaABHMI PiBeHb) ITOYMHAE BUABASATUCS IIiCAS TOTO,
K 6yAyTh IIOBHICTIO 3a40BO/€eHi oTpeOu pocauH Ha GpopMyBaHH:
OITMMAaAbBHOTO Yy HEeBHMX YMOBaX pPiBHs HaCiHHOI IPOAYKTMBHOCTI.
ToMmy BHeceHHsI HEBUCOKUX 403 a3oTHuX 400pus (2040 kr/ra 4. p.)
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i IIIeHMUIIO 03MMYy, 30KpeMa IIicAs HellapOBMX IIOIepejHMUKIB,
3a3BMyait, He CIIpMIE€ MOAIIIIIEHHIO SIKOCTi 3epHa.

ITisHe miAXMBAEHH: a30THUMU A0OpuBaMHu (HaBiTh IO3aKoOpe-
HeBe IIiAXKUBAEHHS PigKuMu JoOpuBaMm) MoXKe Oyt Maaoedex-
TUBHE, fKIIO JO IIBOTO dYacy He cdOpMyBaBCsl AOCTaTHiN OHA
acumiaaris. HaitepekTusHinie IIpoBOAUTH MiAXWUBAeHHs y ¢asi
BUXOAYy B TpPYyOKy, IO MOSCHIOIOTh HacaMmIlepe IIO3UTUBHUM
BILAMBOM Ha pO3MipHu i TpUBaAiCTh >KUTTA ABOX BePXHIX AMCTKIB,
0co0AMBO BepXiBKOBOTO. Bia maomii OCTaHHBOTO 3aA€XXMUTh Maca
3€epHIBKN, IO B KiHIIEBOMY pe3yAbTaTi BILAMBAa€ Ha BpOXKail 3epHa
Koaoca. BiaoK y 3epHi HaKONMYYETLCA 3a PaXyHOK HaAXOAXKEHHS
asory 5K 3 1pyHTy (30-40%), Tak i 3 BeretaTusHOI Macu (60-70%).

OcuoBHy KiabKicTh (pocopy HIIEHUIT O03MMa 3acBOIOE A0
IoyaTKy KoAociHH:A. JocTaTHs 3abesredeHicTs PocPOPHUM KIBAEH-
HAM IIO3UTHMBHO BIIAMBAa€ Ha (POPMyBaHHSI KOpPEHeBOI CICTeMH i
TeHepaTUBHMX OpPIaHiB POCAMH Ta IIOAINIIY€ O3€PHEHICTh KOA0ca,
ToAl sIK HecTada pocpopy IpU3BOJUTH A0 JIOTO Yepe3 3ePHIULIL.

Kaaiii, sk iHIIl eaeMeHTH >XMBAEHH:, HaJAXOAUTH i3 IPYHTY 3
HepIINX AHIB POCTy MIIEHMII O3MMOI A0 MOYaTKy LBITiHH:A, ade
Hal1biAbIIe J10TO 3aCBOIOETLCA Y (Pa3ax BUXOAY B TPYOKY i KOAOCIHHSL.
Bin migBuinye Xo0A0AOCTiNKiCTh POCAMH, MilIHiCTh crebes, 1110
0Cc00AMBO BaXKAMBO AAS CXMABHUX AO BUAATAHHA COPTiB. 3a Hecraui
Kaailo cre0A0 MINeHMIIi 03MMOI BKOPOUYYETLCs, TKAHMHU Ha Kpasx
AUCTKIB OypilOTh i BigMUpPAIOTh, YHACAIZOK YOTO 3MiHIOETHCS OOMIH
PEeYOBMH Ta 3aTPMMYETHCA peaKliisl CMHTe3y 0ilKa, IO IPU3BOANUTD
A0 3MEHILIeHHsI BPO>KalHOCTI /i HOTipIIeHHS SIKOCTI 3epHa.

Haganmox asoTy B >KMBAEHHI IIIIEHMIII O3UMOI ITOCUAIOE
BUASITaHHS IIOCIBiB Ta MOIIKOAKeHHS POCAMH ipKelo, TOAL K KaAiil
MiABUIILYE CTiMKICTh POCAVH IIPOTHU LIMX SBUIIL.

ITmenunst osuma AOCUTH UyTAMBA AO pPeakliil I'PyHTOBOIO
posunHy. Halikpaliie IieHMIls pocTe i pO3BMBAETHCA Ha I'PYHTaxX 3
riokasankoM pHcoa. = 6-7, Tomy BoHa 400pe pearye Ha BaITHyBaHH:

IPYHTY.
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Harieumi Bpo>kal HIneHnIri 03uMol OTPUMYIOTh 3a CyMiCHOTO
3aCTOCyBaHH: y CiBO3MiHI opraHiyHMX i MiHepaabHUX A00pus. I'Hil B
YMOBax HeZOCTaTHbOTO i HECTINIKOTO 3B0A0>KeHH: B HOpMi 30— 35 T/ra
BHOCATD IePeBaykKHO IIij YMCTi Vi 3aHATI Iapy Ta IIig KyKypyA3y Ha
CI1A0C, Ae MHIIeHNIISI O3/IMa BUKOPVICTOBYE J10I0 ITicAsAiI0.

3a4€XHO Big I'PYHTOBO-KAIMaTMYHMX YMOB i COPTiB Ha KOXKHY
TOHHY 3epHa i BigIIOBI4HOI Macl COAOMU IIIIeHUIIS O3IMa BUHOCUTh
3 rpyHry, kr: N — 25-35, P20s — 10-12, K:O - 20-30. LIi Beanuyunun
3HAYHO 3a4€>KaTh Bijg BMiCTYy PyXOMUX €1€MEeHTiB JKMBACHHs B IPYHTI,
IIOIIepeAHMKIB, pe>XMMY BOAOTOCTi IPYHTY, COPTIB.

Ilig 4vac ckaagaHHA CHCTeMHU yAOOpEHH: IIIIIEHUII O3MMOI
Ba>KAMBO 3HATU YMOBU 1i BUpOLTyBaHHs. B ycix Bumagkax He MOKHa
AOTIyCKaTH IlepeBary¥ a30THOTO >KUBAeHHA Haj ¢ocdopHUM i
KaJZiliHUM y IIepioA pOCTy IINeHMIi. Y BUpPIIIeHHI NUTaHH:A IIPO
BHECEHH:I a30Ty B OCHOBHe yJ00peHH:I BUeHi O4HOCTallHi: Ha IPyHTaxX
3 HM3BKUM BMICTOM J1O0TO MiHepaabHMx ¢opM (MeHHI K 20 MI/Kr
OPHOIO IIapy I'pyHTYy) BHOCATH 20-30 Kr/Ta a3ory.

Po3pi3HaIOTh YOTHPU CTPOKM BHECEHHS a3OTHUX A0OpUB MiA
IIIIeHUITIO O3MIMY: OCHOBHE i i/ KMBAEHH: — paHHbOBECH:He, Y (pasy
BUXO4Y POCAMH y TpyOKy, mosakopenese (y ¢asy koaocinus). Lle
IIOB’ 13aHO 3 TUM, IIIO MIIEeHUILS YyTAMBO pearye Ha 3aIllacy PyXOMUX
CIIOAYK e/eMeHTIB XVBAEHHS B IPYHTI Ha IIOYaTKy BereTraliil BOCeHU
Ta y BeCHAHUI IIepiod, KOAM CIIOCTepPiraloTbCs TPU MaKCUMyMU
noTpedM B IOCUAEHOMY a30THOMY JKMBJAEHHIi: y IIOYaTKOBiil ¢asi
secHsHOro Kyurinas (III erarr opranorenesy), y gasi Buxo4y pocaus y
TpyOKy (xizeus V i VI Ta mouarox VII eramnis opraHoreHesy), a TakoxX
y ¢asi koaocinus (VIII - mogyatok IX eranis opraHoreHesy).

Orxe, moTpiOHO IpaBMABHO PO3IOAIAUTI PO3paxoBaHy IIig,
03UMY IIIEHNII0 HOPMY a30THUX 400pus. 3a HecTaui as3oty B asi ii
KYIIiHH: TIOTaHO 3aKAaAaioThCs MaroHy; y ¢asi BuxoAy B TpyOKy —
JacTuHa 1aroHis popmyeTncsa 6e3 K0a0cKiB, ab0 K0410C POPMYyETHCs
ApiOHmit; y mepios ¢opMyBaHHS i HaAuMBaHHA 3epHa — YMOBHU
a30THOIO >KMBAEHH:S 1 IIOroga MalOTh BMpPIIIaAbHMI BIIAMB Ha
O3ePHEeHICTh K0A0Ca Ta KpymHicTs 3epHa. KpiM yposxaliHOCTI 3epHa
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O3MMOI IIIIeHNIl, a3oTHi A0OpuBa 3HAYHO BIIAMBAIOTh Ha TaKi
IMOKa3HMKM JOTO SIKOCTI, SIK BMicT 0iaKa, IIOKa3HUK CeAMMeEeHTallii,
00’eM x2i0y; IOMipHO BIIAMBAIOTH Ha SIKICTh OiAKa i KAEIKOBMHM Ta
BIXi4 OOpOIIHa, MPY>KHICTh i ITOBEPXHIO TicTa; He BILAMBAIOTh Ha
IIOKa3HUK 4YMcAa MaAiHHs.

3araAbHOIIPUITHATUM IIPUIIOMOM Y CHCTeMi YAOOpeHHs IIire-
HUIIi O3MMOI € a30THe paHHbOBECHsAHe MiAXUBAEHH:s (HaIlpOBEcH,
IO TaK 3BaHOMY “depenKy” abo 1o MepsaoTaiomy IpyHTi). CepeaHiit
HIPUPICT YPOKaHOCTI IMINEeHNUIi IIpM I[bOMY CTaHOBUTH 3-5 1i/Ta.
Bucoky edexkTuBHICTh BHECEHUX HaIIpOBeCHi a30THUX J00puB
(TpagumiiiHo Ile aMiayHa ceAiTpa) HOSCHIOIOTL TUM, IO ITicAs
nepesuMiBai mmeHuis OyBae€ caabkoio i morpeOye ITOCHAEHOTO
a30THOTO >XMBAEHHsI AAsl iIHTEHCUBHOIO BigpocTaHHs i OpMyBaHH:I
HagzemHol Macy. Ili3He ITigKMBAEHH: IIIEHMIII HaBeCHi 3aTpuMye€
Ipollec KyIIiHHJA, BHaCAiAZOK 4Oro 4JacTMHa crebea (POPMYETHCA 3
HEIIOBHOLIIHHMMM KOAOCKaMI abo 30BciM 0e3 Hux. ITigxusBaeHHs
nireHuni y ¢asi KyIIiHHA IIPOBOASATE V ABa CTPOKM 3a TaKUX YMOB:
Ha I'PyHTaX A€rKOIO I'paHyAOMEeTPUYHOIO CKAajy, KoAM HeoOXxiaHa
Ao3a asory mepepminye 60-80 Kr/ra; fAKIIO BereTallisl pO3IIOYN-
HAETHCS PAHO; B CIBO3MIiHI BHOCATHL OaraTto opraHiuHuX 400pUB, 4acTo
BUPOIIYIOTh O000BI 71 OBOYeBi KyAbTypH, abo ciBOy IIpoBeAeHO Iicas
cugepaabHUX KyaAbTyp. Ilpm mpomy mepiia aosa asoTy cropuse
IIONIOBHEHHIO JOTO MiHepaAbHUX CIIOAYK Yy IPYHTI i cTuMyaioe
KYIIiHHS POCAMH, a APyTa — CTUMYAIO€ YTBOPEHHS 3apOAKiB KOAOCKIB
i mpoayxTuBHUX cTebeA.

Y cepeauni 70-x pokis XX cr. Oeasrivicekuit ydermi Jaay
pO3po0MB cucCTeMy yAOOpeHH:I IIIIeHNIli O3MMOi, fAKa Iepejbadala
BHECEHHsI a30Ty Yy TPU CTPOKM:

1) Ha craaii kyminas — 30 xr/ra A. p. (y beasril — cepeanna
GepesHs);

2)Ha moyaTtky ¢asum Buxody B TpyOky — 80kr/ra a4.p.
(cepeanHa KBiTHA);
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3) mig gac mosBy BepxiBKoBoro amcrka — 30 xr/ra 4. p. Lle Oys
IOYaTOK BIIPOBaAKEHHs IiHTEHCMBHMX TEXHOAOTiN BUPOIIyBaHHS
nireHni B €Bporti.

JIKIIO TOCMOAApCTBO HE Ma€ 3MOIUM HpuadaTty HeoOXigHY
KiABKICTh a30THUX A00pUB, HacamIlepe/ IIOTPiOHO 3aIldaHyBaTH iX
BHECEHH:1 BOCEHM Ta B Iepios pOpMyBaHHA APYTOTo By3Ja Ha cTeOai
nmenunti. e MOACHIOIOTH TMM, IIO Big 3aKiHYeHHs KYIiHHSI A0
KOAOCIHHA (TaK 3BaHMiI BEeAMKMII IIepiod) IIOCiBM IOTpeOyIOTh
npubansHo 100 kr/ra a3ory, To6TO mO4001M — 2—4 Kr/ra. Y nin ¢asi
doniapHo BHecTM Nsoso abo Asa pasu mo 25-30 kr/ra asory. Umm
POAIOYiIINIL IPYHT, TUM OiAbIlle BiH IPOAYKY€ MiHepaAbHOIO a30Ty i
TUM HIDKYI MOXYTh OyTM 4031 itoro BHeceHH:A. ONTMMaAbBHY A03Y
A00pMB  BCTAHOBAIOIOTh 3a AMCTKOBOIO aiarHocTmMKoo. Y asi
IIOYaTKy BUXOAY POCAUH y TPYOKy BMICT a3OTy ITOBMHEH CTaHOBUTH
3-5 % Ha cyXy pe4oBuHy.

Apyre TiAXMBAE€HHA — IPOAYKTMBHE — CIPUAE KpalloMmy
pocty OoKkoBMX cTeDea, SIKi 3a IPOAYKTMBHICTIO HaOAMKAIOTLCA A0
roZ0BHOTO cTe04a. BoHO Haiibiabllle BIIAMBAE Ha BpoyKaii 3epHa. /o
1100 MpOBeJeHHs IIOTPiOHO BHeCTM repOilmAu, 00 He AOIMyCTUTU
3aCBOEHH: a30Ty Oyp’AHaMU.

3a yMOB 340pOBOTO KOAOCY i HeyIIKOAXKEHOTO AMCTKOBOTO
arapary Big 3aKiH4eHHs KOAOCIHHS 40 JOCTUTAHHs IIIeHNII 031Ma
me noranHae npubamsHo 80 kr/ra aszory. Tomy ITi3HE BHeceHH:
a30THNUX AOOPUB Ma€ BeAMKe 3HadyeHH:s, TUM Oiabllle, IO BUCOKUIA
BMICT 0iAKa B 3€pHi 40CATaE€THCS ANIIIe TAKUM IIAAXOM. A5 IIBOTO IX
AOIIIABHO BHOCUTHU Ileped, MOYaTKOM KOJAOCIHHS POCAMH, ale He
MisHillle KOAOCiHHA. UMM misHillle MpoBeAeHO MiAXKMBAEHH:A, TUM
MeHIIle a30THI 400puBa BIIAMBAIOTh Ha BpoO>Kall i OiAbllle Ha SIKiCTh
3epHa. JAas BCTaHOBAEHH: AOLILABHOCTI JIOTO IIPOBEAEHHS BUKOPIC-
TOBYIOTb AaHi AMCTKOBOI AiarHOCTMKMU. 3a3Buyail, AAs TPeTbhOIo
MiA>KMBAEHHS BUKOPVCTOBYIOTD IiABUIIEHI 4031 a30THUX A0OpUB —
50-70 xr/ra 4. p. abo 3 po3paxynky 10 xr asory Ha 1T ouikyBaHOTO
BPO>Kalo 3epHa.
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ITisHi a30THI MiAXXMBAEHH: IiABUIIYIOTh IIOKa3HUK CeJVMeH-
tanii, macy 1000 sepeH i HaTypy 3epHa, ade 3HVOKYIOTh BMICT y HbOMY
Ai3yHY, MeTioHiHy 1 nucruHy. lle BiAHOCHe 3HM>KEHHs sKOCTI
KOMIIEHCYEThCS MIABUITIEHHAM BMICTy 0iaKa.

B Vkpaini Bupoiyiors BIUCOKi Bpo>Kal 3epHa IIIeHNII 031MO],
ase He 3aBXau Bucokoi skocti. Cepes BigoMHUX IIpMUIIOMiB
IMiABUIIIEHHSI SIKOCTi 3epHa BHACAIAOK 3MiHM a30THOIO IIiAKMBACHHS
BeAMKe 3Ha4eHHs Ma€ no3axopenese nioxkueAreHH;.

Aas npoBeAeHHsI I103aKOPEHEBOIO MiAXKMBAEHHS IILIeHUIT]
O3UMOI ONTMMAaABHOIO 403010 asory € 30-45kr/fra y Burasaai
10-30 % poszumny Kapbamigy. IcrotHe 306iabIenHs Bmicty Oiaka (B
abcoA0THMX BeanunHax Ha 1,5-2,0 %) Ta KAeMKOBUHU B 3epHi i 11oro
CKAOTIOAIOHOCTI ITepeBa’kHO BiaOyBa€ThcsA IpU JOTO IIPOBeAeHHi B
repiog, KOAOCIHHA — Ha II0YaTKy MOAOYHOI CTUIAOCTI 3epHa, KU
Tpusae BIpogosx 10 4i6. 3acBoeHmit y 1eit yac yepes AUCTKU a30T
y>Xe He MO>Ke OyTV BUKOPMCTaHNII Ha YTBOPEHHs BeTeTaTUBHOI Macu
POCANH, TOMY ITOBHICTIO BUKOPVICTOBYETHCS A5 POPMYBaHHSI SIKOCTI
ppoxaio. IligpuineHHs BpoXKaiHOCTI IIpu LIbOMy He3HauHe — 1,5-
3,0 1i/ra, repeBa>kHO BHacAi40K 36iabienHIo Macu 1000 sepuns. Lle
MOSCHIOIOTh TUM, IO AO TIOYaTKy KOAOCIHHA BCi e4AeMeHTHU
CTPYKTYpPH BpO>KalO IIIIEHNIII O3MMOI BXKe Oyan cpopMOBaHi.

A5 TI03aKOpeHeBOro IMiAXKMBAEHHS IIIeHNIIi 03MMOI MO>KHa
takoX Bukopucropysatm KAC, posOaBuBIIM OO BOAOIO 40
koHIeHTpanii 15-20 %, ogHak 3a ePeKTUBHICTIO BiH ITOCTYHAE€THCS
po3unHy KapOaMigy.

ITmrennmst o3smMa eeKTMBHO pearye Ha BHECEHHs MiKpo-
200puB. 3a QopMyBaHHSI HU3BKOIO PiBH: BpoKaltHOCTi 3epHa (20—
30 n/ra) Ha 6iABIIOCTI IPYHTIB OOMEXXYIOUNM YMHHIKOM IIPOAYKTUB-
HOCTi pocanH € 3abe3nedyeHH:s1 MaKpoeaeMeHTamu. 11ia gac BHeceHH:
BIUCOKNX HOPM MiHepaAbHNX AOOPUB IIOAaJbllle IIiABUIIEHHS
BpOJKalO 3aAeXUThb BiJ eaeMeHTa >KMBAEHHs, KU € B MiHIMyMi.
Inkoam Hecraya KiAbKOX A@CSATKIiB T'paMiB OAHOIO 3 MiKpoOe/AeMeHTiB
OOMe>Ky€ 3aCBOEHHs IHIIMX €AeMeHTIB >KMBAEHHs 1 IpU3YINMHIE
3pOCTaHHs BpPO’KAIO HaBiThb Ha BUCOKMX (POHAX > KMBAEHH:I
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MakpoeaemeHTamy. HaliBaxkanupimmmm M1KpoeAeMeHTaMM Aas Hel
€ MapraHerib, MoAibAeH, Miab, ITUHK, GOp. [X BHOCATH y IPYHT pazom
3 MiHepaabHUMHU  JOOpMBaMH, a TaKOX  II03aKOpEHEeBUM
MiAKUBAEHHAM Ta IepeAIIOCiBHUM OOpOOJeHHSIM HacCiHHS COASMU
MiKpoeAeMeHTiB.

6.2. YAOBPEHHII SIPUX S3EPHOBUX KYAbBTYP

Bereraniitnnii nepiog y sipux 3epHOBUX KyAbTYp KOPOTIIINIA,
HiXX B o3uMmux. Y sumenio — 70-110 ai0, BiBca — 100-120, mieHmIti
sspoi — 80-115 4i6, a KiabKiCTb eAeMeHTiB J>KMBAEHH:, sKa
BUTPava€ThCs Ha (POPMYyBaHHs BPO’KalO, y HMX Mallke OAHaKOBa.
Kopenesa cucrema sApux 3epHOBUX KyABTYp pPO3BMHEHa caAaOKiIle,
MeHIII iHTeHCUBHO BiaOyBa€Thcs mporec KymriHH:A. Li ocodamsocti
NOTPiOHO BpaXoByBaTU AAs 3a0e3redeHHs ITOBHOL[IHHOTO JKMBAEHHS
POCAMH yIIPOAOBXK BereTariii.

SIpi 3epHOBi KyAbTypu MalOTh Haiibiabnty morpefy B a3oTi y
¢asax Big mowaTKy KYIIiHHSI A0 BUXOAY B TPyOKy. 3a Ileil Ilepio
BOHM IOTAMHaOTh 40 40 % a3oTy 3araapHOTO BUHOCY 3a
BereTallitHnit nepioa. ¥ neprr 10-30 4i6 micast mosABM cXOAiB a3oT
CIIpMsI€ HAKOIIMYEHHIO B POCAMHAX Byraesoais. Tomy 110ro HecTaua y
11eif I1epio MPU3BOAUTH A0 MTOPYIIeHH: GOPMYBaHH: TeHepaTUBHIX
OprasiB, a B KIHIIEBOMYy pe3yabTaTi — 4O 3HVDKEHHS BpOXKalo.
Buecennsi a3oTy B Ii3HIII CTPOKM He yCyBa€ HETaTUMBHOIO BILAUBY
PaHHbOTO a30THOTO I'OA0AYBaHH: i He CIIPUAE MiABUILEHHIO BPOXKaIO
KyABTYP.

Qocop crpusie pocTy KOpPeHeBOi CUCTEMU SIPUX 3EPHOBUX
KyAbTyp, (pOPMYBaHHIO BEAMKOIO KOAOCA, PaHIIIOMy AOCTUTaHHIO
Bpokalo. IlouaTkosuit mepioa pocry € KputmaauM y pocpopHomy
>KmBaeHHi pocauH. Tomy BHeceHHs PpocdOpHMX 400pUB Y PAAKU TIiA
gac cison y aosi 10-20 xr/ra A.p. migBuirye BpoKaiHiCThL Ha 2-
4 11/ra. 3araaom ¢ocdopHi a00pmBa AAIOTh MEHIINMI IIPUPICT
ypo>Kalo, Hi>K a30THi, ase Oe3 HIX pOCAMHMU TipIle 3acBOIOIOTh a3oT i
KaAil.
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Kaaziro spi 3epHOBi KyAbTypM TakoXK HaiiOiAblle ITOrAMHAIOTH
Ha I104aTKy cBOro pocry. HaiiBnima edpexkTuBHicTs KaailtHux 400pmB
CIIOCTepira€ThCsl Ha MilaHMX 1 CyIilIaHMX IPYHTaX, sIKi MaioTh
HEBUCOKII BMICT pyXOMUX CIIOAYK Kaailo. ITicas BannyBaHH: y Mipy
OKYy/AbTYPEHHsI IPYHTiB 3Ha4eHH:I IX 3POCTaE.

Ao IPYHTOBO-KAIMATMYHUX YMOB IIPOPOCTaHHA 3 SPUX
3epHOBUX KyABTYpP HaliBMOarAmMsinii saMiHb i nimennis. Harikpare
BOHM POCTYTh IIPM 3acTOCyBaHHI A40OpMB Ha IPyHTaX, sAKi MaiOTb
04AM3BKy A0 HelTpaasHOI peakiito (pH=6,0...7,3). Ha xmcanx
I'pyHTax Haibibllle 3HVDKYIOTh YPOXKaIHICTh i OKYIIHICThL A00puB
coptu iHTeHcHBHOTO TUIy. TpUTHUKase sApe i Mpoco 3a BUMOTaMM A0
YMOB pPOCTy ¥ OCOOAMBOCTAMM >KMBAEHHS HaOAVIKAIOTLCI A0
MIIeHNII SAPOL.

SluMiHb ApUI HalliHTeHCUBHIIIle 3aCBOIOE OCHOBHI eJ1eMeHTU
SKMBAEHHS BIIPOAOBX JAOCUTL KOPOTKOIO Iepiody — Bia ¢asu
KYIIiHHA A0 IOYaTKy KoAociHH: (25-30 4i6). 3a meit yac y pocanHu
Haaxoauts 40-45 % asory, 50-65 — pocdopy, 65-70 % xaairo. Y ¢asi
KO/OCIHHA STYMEHIO Mali’Ke 3aBepIIyEThCsl 3aCBOEHHSA 3 I'PYHTY BCiX
100 % xaairo, 90 — pocdopy i 80 % — a3oTy Big 3araabHOTO BUHOCY iX
3 ypoxaeMm. Ilpoco mae a00pe po3BMHEHy KOpeHeBYy CHCTeMy 3i
3HAYHOIO BCUCHOIO 34aTHICTIO, TOMY BOHO €KOHOMHO BUTpada€ BOAy
Ta eAeMeHTU >KMBAeHHs 3 IpyHTy. IIpoco gocuts Bubaramse a0
POAIOYOCTI IPYHTY, IIOTpeOye€ HelTpaAbHOI JIOro peakiii -—
pH=6,5...7,5. Ha mnouaTky pocry JitoMy mOTpibeH HacamIepej
docdop, AKuit CTMMyAIO€ PO3BUTOK KOPEHEBOI CHCTeMN, ade B Ieil
4ac 3aCBOIOE TaKOXK a30T 1 Kaaiii.

Haribiabite eaeMeHTIB >XMBAEHHs IIPOCO 3acBolO€ y ¢aszax
KyIIiHHA 1 UBITIHHA. 3a LIell mepiod poCAMHU CIIOXXUBAIOTh OAM3BKO
70 % asory, 60 — pocPopy i maitxe 45 % kaairo. Pemry esemenTis
SKMBJAEHHS Ipoco BOmMpa€ B mporeci popMyBaHHA i AOCTUTaHHSA
sepHa. IIpu 11boMy Baxkausa poab HaaeXnTh pocdopy, KU pasoM
3 a30TOM 3a0e31euye BUIIOBHEHICTh 3epHa Ta BUCOKUI BMiCT y HbOMY
SKUPIB.
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Osec MeHIn subGaramsuii 40 yMOB IIpopocTaHHs. Bin kparmre
IIepeHOCUTh KUCAOTHICTh IPYHTY, ade AOCUTh J0Ope pearye Ha ii0To
BaIlHyBaHH:I (ONTMMaAbHe 3Ha4eHH: rokasHuka pH = 5,0...6,5). Osec
Ma€ BMCOKY IIOTEHIi/iHy HNPOAYKTMBHICTb, Kpalje, HiXK iHIN spi
3€pHOBi KyAbTypM, 3acBOIO€ €/4€MeHTM >KMBAEHH: i3 IPYHTy Ta
BHECEHIUX IIig IOoNepeJHUK A00puB. XapakTepHUM A4s Bisca €
TpMUBaAMI IIepioA 3acBOEHHsS e/JeMeHTiB >XMBAeHH:A. Ha mouatky
POCTY i pO3BUTKY BiH pearye Ha BMICT y IPYHTI MiHepaAbHOIO a30Ty.
OcobanBo uyTAMBUII A0 HecTaui a3oTy y ¢pasax KyIIiHHI — IIOYaTKy
BUXO4y B TPYyOKy, Kkoam BigbyBaeThcst AudepeHIiiariiss KoHyca
HapOCTaHHsI, BU3HAYA€ThCS BMCOTAa POCAMH 1 KiABKICTh AMCTKIB, a
TaKOX KIABKICThL 3€peH y BOAOTi, IIiCAs 4YOrO OBeC PiBHOMipHO
3aCBOIOE a30T A0 3aBeplleHH: BereTallii. 3acTOCyBaHH: MiHepaAbHIX
A0OpUB IIig OBec, IOp:A4 3 MiABUIIEHHSIM BpPOXKalo 3epHa, 30iAbIITye
BMICT y HbOMY IPOTEiHy i 3MEHIIy€ KiAbKiCTh KAiTKOBVHMA.

Yci Api sepHOBI KyabTypu 400pe pearyloTb Ha BHECEHHS
MiHepaapHMX A0OpMB, a TakKoX eQeKTUBHO BUKOPUCTOBYIOTh
MicASAII0 OpraHiyHMX A00pmB. YA00peHi mpocallHi KyAbTYypU AAs
HIX € HalIKpallyMM IoNepeAHKaMIU.

OntumasbHa HOpMa a30THMX A0OpuUB i sApi 3epHOBI
KyAbTYpPM, SKi BHOCAThH Iij 4ac HEPeAIlOCiBHOI KyAbTMBALlil ITiCAs
IpocaltHuxX KyaAeTyp — 60 Kr/ra 4. p., micas OaraTopiuHux Tpas —
30-40, micas 3epHOBUX, KaIlyCTSHUX Ta iHIINMX HeDOOOBUX IOIIepe-
HUKiB — 90 kr/ra 4. p. MakcuMaapHa HOpMa a30THUX 400PUB A4S LIVX
KyabTyp ctaHoButh 120 kr/ra 4. p. Ilig nuBoBapHi copTn AIMeHIO, a
TaKOX HpU IiACiBi 6araTopquI/IX 0000BIX TpaB, HOPMY a30THMX
A00pusB 3meHIIy0Ts Ha 30-50 %, ase Hopma ¢pocopHMX i KaaiitHMX
A00pMB IIpM LILOMY Ma€ IlepeBa’kaTy HOPMY a3OTHMX. Bakamsoro
BUMOTOIO A0 YAOOpPEHHsI INMBOBAPHOIO SYMEHIO € PiBHOMIpHICTh
BHeceHHs1 A00puB. HeskicHmit ix posmnogia cTBopioe yMoBu Aas
¢opMyBaHHsI HepiBHOMIpHOIO 3a BEAMYMHOIO, BUPIBHSHICTIO, BMic-
TOM 0iZKa, eKCTPaKTUBHICTIO 3epHa Ta 3HIKYE IIMBOBapHi SAKOCTI
cuposuHn. OcobAMBO Ile CIIoCTepira€Thcsl Ha (POHI BHECEHHS a30T-
HMx A06pus. Ha cMyrax 3 ix HagMipHIM BHECEHHAM 3€pPHO SYMEHIO
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¢opmyeThCa IIynae, 3HaYHa YacTMHaA JIOTO BTpada€TLCs IIi4 dac
30MpaHHs.

IToTpibHO BpaxoByBaTH, IO HaAMIipHI HOPMU KaAilfHUX
A0OOpMB TaKOX IOTipHIYIOTh IMBOBAapHI SKOCTI 3epHa SIIMEHIO.
3epHO MMBOBAPHOIO SYMEHIO IIOBMHHO MaTH 3HVKeHMII BMicT Oiaka
(9...12%) i Bmcokmit BMICT Kpoxmaailo (He Menmie 63 %). Tomy
HEBUCOKi HOpMM a3oTy (He Oiapmr HixX 60 kr/ra 4.p.), 3a3Buyari,
BHOCATH Ilepes cisboio. IligxmpaeHnr He IIpoBOAATH, IIOO He
MiABUIIUTHY BMicT 6ilKa B 3epHi.

CopTn sYMeHIO, MpU3HAYeHi 445 KOPMOBUX i IPOAOBOABINX
1iJe, MalOTh OTpUMYyBaTH OiabIlle a30THUX i PpocpopHUX A00pUB Ta
MEHIIIe KaAilTHIX.

CyyacHi copTu sSApuUX 3epHOBUX KYABTYp CTiliKi IIpOTHU
BUAsTaHHsA. ToMy HaBiTh 3a HopMm IoHag 60 Kr/ra A.p. a30THUX
A00pMB IlepeHeceHHsI YaCTUMHU IX A4S MiAKUBAEHH:, 3a BUHATKOM
YMOB JOCTaTHBOTO 3BOAOXEHH:, He Ja€ 0a’kaHOTO pe3yAbTaTy.
Harikpamumy azoTHuMu A400puBaMy 4451 OCHOBHOTO BHECEHH: €
aMiayHa ceaiTpa, Kapbamig, cyapdar amoHiio, a Takoxx KAC, axuii
3abesIleuye Kpammii po3IOAid a3OTy IO IOBepxHi moas. Aas
migxuBaeHHs 3actocoByiorh KAC B posbasaenni 1:2...3 ab6o
BHOCSITH JIOTO BEAVKUMM KpaIlAsSMM 4N CIleliadbHO 0O0JaAHaHMMU
oOIpMcKyBadaMu 3 TPYOOUKaMI.

QocdopHi 11 KaairiHi A0OpmBa mig sApi 3epHOBI KyaAbTypwu
BHOCAThL BOCEHNU IIig 3:104eBuit  0oOpoOiTOK rIpyHTy abo mig
IepeAIIoCiBHy KyABTHUBALiIO B 4031 45-60 kr/ra 4. p. 3a BeCHSHOTO
3aCTOCyBaHHsI A00pMB e(eKTUBHIIle A0Ka/AbHe CTPiYKOBE BHECEHH:T
Ha randuny 12-16 cm. Taxmnit criocib ga€ 3Mory 3aMeHIIUTH IX HOPMY
Ha 25-30 %. EdexTuBHe TaKo>XX BHeCeHHs A00pMB y PsAAKM IIi4 4ac
CiBOM SPUX 3ePHOBMX KyALTYp Ha OHig3o04eHux IpyHrax mo 10-
15 kr/ra NPK, a Ha wopHO3eMax — P120 a60 N1oP1o20, 110 3a6e311euye
AOAATKOBMII IIPUPICT ypoKaltHoOCTi 3epHa 2-3,5 11/ra.

Aasa SpuUX 3epHOBUX KyABTYp 3 MiKpoeAeMeHTiB HaliOiabIie
3HaYeHHs MalOThb Midb, a TaKOXK LIMHK i MaprasHenb. Ha mposarHo-
BaHNX I'PYHTaX e(PeKTUBHMM € BHeceHH: Oopy, Ha Kucaux (pH<5,2) —
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MoaiOaeny. IlozakopeHeBe MiAXMBAEHHS COASMM LINMX €1e€MEeHTiB
MpOBOAATh y a3l moyaTKy BMXOAY B TPYyOKy PpOCAMH pa3oM 3
BHECEHHsAM IeCTULNAIB ab0 IO3aKOpeHeBUM  ITiAKMBAEHHIM
a3oToM. 3 MiABMIEHHSAM PiBHs BpPOKalO SIPUX 3€PHOBUX KyABTYp
rorpeda y 3acTOCyBaHHI MiKpoA0OPUB 3pocTa€.

6.3. YAOBPEHHS 3EPHOBOBOBUX KYAbBTYP

3epHOOO0OOBI — IIiHHI ITPOAOBOABUI Ta KOPMOBi KyAbTypu. Ilig
Jac CKAaJaHHs A4l HUX CUCTeMM YAO0OpeHH:I ITOTpiOHO BpaXOByBaTU
OAHOYACHO MiABUIIIEHH: BPOXKalO i MOAIMNIIEHHS SKOCTiI IIPOAYKINI,
OCKIiABKM IIi KyABTypU MalOTh BeAMKe 3Ha4eHHA AAd BUPOOHMIITBa
pocannHoro 6iaka. lle MOSICHIOIOTH TUM, IO B HaciHHI OiabmIocti
3epHOO060BUX KyabTyp ¥ioro micrurscsa 25-30, y coaomi — go 10—
15 %. AMIHOKMCAOTHII CKAaJ, OiAKiB 30aaaHCOBaHUI 1 Ma€ BUCOKII
BMICT TaKMX IiHHIX aMiHOKICAOT, SIK Ai3MH, MeTiOHiH, TpunTodaH.

Ha xopenesiit cucremi 6000BUX POCAMH MOXYTh PO3BUBATICS
Oyap00ukoBi OakTepii, Mo Aa€ iM 3Mory (pikCyBaTH Ta3OIIOAiOHMI
asor 3 armochepu. Aas edeKTUBHOIO BUKOPUCTAHHA L€l
6iozaoriu"oi 0cobamMBOCTI 6OOOBUX MOTPiIOHO A00pe 3HATM BUMOTHU
Oy ap060uk0oBMX DaKTEPill 40 YMOB cepeJOBMINA i TPOAYKTUBHOCTI IX y
cMO0i03i 3 KyABTYPHUMM POCAUHAMMU.

HopmazapHnit pict i po3BUTOK OyabOOUKOBUX OaKTepiit
BiAOyBa€ThCs 3a ONTUMMAJABHUX BOAOIOCTI I TeMIlepaTypu IPYHTY,
HeliTpaabHOI ab0 caaboKMCAOi peakiiil IPYHTOBOTO PO3UMHY,
AOCTaTHBOTO HaAXOAKEHH: A0 OyabOOYOK Byraesodis, ¢ocdopy,
KaJilo Ta iHIMX eaeMeHTiB. 3a nokasHuka pH=>5,5 i Hukue rpyHT
noTtpibHo BanHyBaTu. Ilig yac BamHyBaHHA OOp i MapraHelb CTalOTh
Ba’KKOJOCTYIIHUMU AAsl POCAMH. Y TaKMUX BUITagKaX ITPOBOAATD
Io3aKopeHeBi MigKMBAeHHs MikpogoOpmsamu. Ha xmcanx rpyHrax
PEKOMEHAY€ETLCA  BHECeHHs Moaid0geHy. Jas I1bOro HaciHHsA
00po0AAI0TE MOAIOJaTOM aMOHIO 3 po3paxyHKy 80-100 r Ha oauH
2AiTp pobodoro pozunny. Moaibaen Bxoguth 40 ckaady pepMeHTIB,
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ki OepyTb aKTUBHY y4dacTh y ikcamii MOAeKyAsSpHOIO a3oTy
O6yap00uKkoBMMI OaKTepisaMIL.

ITosuTnBHa Ais BallHyBaHH:s Ha BMicT Oiaka y 3epHi 60OOBUX
KyABTYp 1 IIOKa3HMKM JOTO $KOCTi AESIKOI0 MipOIO ITOsACHIOIOTh
MiABUIIIEHHAM PYXOMOCTI i AOCTYITHOCTi 4451 pOCAMH MOAiOAeHYy.

3epHOOO000BI KyABTypU 3a ONTMMAABHIX YMOB BUPOIIYBaHHA
(peaxiiisi TpyHTY 64M3bKa A0 HeMTpaaAbHOI, gocTaTHE (PocPOpPHO-
KailiHe >XMBAEHH:, 3aCTOCYBaHH: iHOKYAALIiT) 3aCBOIOIOTD 3 IOBITPs
3a AomoMoro OyapOoukoBuX OakTepiit Oamspko 60-70 % asory
3araJpHOTO BMICTy B pocamHax i amme 1/3 — BUKOPMUCTOBYIOTH i3
rpyHry. ToMmy BBaXkaioTh, IO y OiabIOCTi BUIIaAKiB AOCTaTHBO
BHECTU AWIIIE CTapTOBY A03y a3oTHMX A00pus (2040 kr/ra 4. p.) mia
Jac MepeAriociBHOI KyAbTHBallii, 11100 OTpMMaTH BUCOKUIL YpOsKail 3
A00pMMH TIOKa3HMKaMM SIKOCTi mpoaykwii. Ile crpuse 3abesize-
YEHHIO POCAMH a30TOM Ha IIOYaTKy pOCTy, KOAM AisABHICTh
O6yap00ukoBIX OaKTepiil e c1abka. ¥ pasi BHECEHHsI BICOKIX HOPM
a30THMX AOOPUB PO3BUTOK OyABOOUKOBUX OakTepili Ha KOpPEHsX
raAbMy€TbCs, 3HIDKYETbCA IX a3o0T¢ikcyBaabHa aKTHBHICTB, TOMY
3epHOD0DOOBI KyABTypH I1epexoAATh Ha SKMBAEHH: a30TOM, sIKUII OyB
yHeceHMII 3 MiHepaabHMMH JoOpmBaMy. BusHaumtn mnorpely
a30THOTO IIiAXKMBAEHHA MOXHA 3a PpO3BUTKY OyabOOYOK Ha
KOpeHeBill cucTeMi: SIKIIO IX MeHIIe IT'ITU Ha pOCAMHI i BOHU ciporo
KOABOPY BCcepeAMHi — € moTpeda y migKmpaeHHi. SIkiio Oyap00uoK
Garato, BOHM BeANKi, 3 POXKeBOIO M’JIKOTTIO — azoT(ikcamisa ige
aKTMBHO i MiAX1BAeHH: He TOTpibHe.

[lopsia 31 CTBOpeHHSAM ONTUMAaABHUX YMOB 30BHIIITHBOTO
cepesOBUINA  AAd  KUTTEAIAABHOCTI  OyabOOukoBUX  OakTepiit
e(eKTUBHICTh IX cMMOio3y 3abes3IleuyeThcsl iHOKYAALI€I0 HaciHHA
3epHOOOOOBMX  KyABTYp CIeliaAbHMMM aKTUBHUMM pacaMU
6yap00ukoBux Hakrepiit. Ocob6a1BO e(peKTUBHO IX BUKOPVUCTOBYBaTU
Ha TUX IOAsX, Ha SIKUX BiATIOBigHa KyAbTypa He BUpPOIIlyBaJlach, abo
Ha I'PYHTaX, Y sIKUX BiAcyTHi abo Maz0aKTuBHi OyAp060uKoBi Oakrepil.
ObOpobaeHHs1 HaciHHsA IIpellapatoM OyaAnOOYKOBUMX — OakTepiii
HigBMINYy€ BpoXKaliHicTs 3epHa Ha 1,5-3,0 1i/ra.
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3a ckaa40M 3epHa i coa0MM 3epHOOOOOBI KyABTYPU Pi3HATHCS
Big IHIIMX KyAbTyp, 30KpeMma Bij 3epPHOBUX 34aKiB, HiABUILCHUM
BMICTOM MiKpoeaeMeHTiB. 3aCBOEHH:A HUMM €AeMEHTIB >KMBAEHH:
3a4€XUTh Big 0cOOAMBOCTeNI PO3BUTKY. I'opox i BuMKa 3aBepIIyIOTh
3aCBOEHHSI €4€MEeHTIB >KMBAEHHs HAaIIpUKIHIII LBiTiHHA, AIOOMH i
6061 KOpMOBi — ITig 9ac gocTuranHs 600is Ha roaosHOMY creOai. Ha
¢opmyBanns 1 T 3epHa 3 ypaxyBaHHAM COAOMIU TOPOX BUKOPUCTOBYE
45-65 k1 asoty, 15-20 — P20s, 20-30 xr K20; Buka — Bignosigno 50-60,
12-16, 16-20; arormu — 70-80, 15-25, 40-50. BaskanBoio 0codAMBiCTIO
ropoxy i alonmHy € 34aTHicTh 3acBoioBatu gocop i3 BaXKKO-
AOCTYITHUX Cl)OpM 406pI/IB 1 I'PyHTY 3a IOPiBHSIHO BEAMKOIL 3araAbHOI
HoTped! y 1IbOMY e4eMeHTi.

ITiagBuinieHNMii BMHOC a30Ty 3epHODOOOBMMM KyAbTypaMMu
3HAYHOIO MipOIO 3a40BOABHSETHCS 3aBAsIKM ikcarrii arMocdepHOro
asory. JSIkmio BpaxysaTu, IO Haj3eMHa dacTMHa BpOXKalo
BUAAASETBCA 3 M0AA, TO MicAs 30MpaHHS 3€pHOOOOOBOI KyABTYpPU
HaKOIIMUeHHs a30Ty B I'PYHTi He BiAOyBa€ThCs, a MOKANMBE HaBiTh
AesiKe JI0TO 3MeHIIIeHHs, 0CODAMBO ITij Yac BUAAA€HHs 3 11045, KpiM
3epHa, I11e 11 COAOMU.

@ocdopHi g400puBa edekTuBHiIIE BHOCUTU IIiJ 3epHOOODOBI
KyABTYpM Ha Ca2aDOOKyABTypeHMX IpPYHTax Ta OCOOAMBO Ha
JopHO3eMax, KaliliHi — Ha AeTKMX 4epHOBO-TIiA30AMCTUX IPyHTax. K
OCHOBHE A00pMBO IIig 3epHODOOO0BI MOXXHa 3acrocoByBaTu ¢ocdo-
putHe OOpomHO Ta iHINI BOAOHepo3uuHHI ¢opmu (ocopHux
A00pusB. Brocutn ix morpiOHO BOocenm mig 3:a04eBuit 0OpODBITOK
IPYHTY. 3 KaailfHMX A00pMB MOKHa BUKOPUCTOBYBaTH BCi (popmu,
aze Ipesary noTpiOHO Hagasaty OesxaopumM. Hampuxaag, morep-
nae Big xaopy aommH. Lle tunosnii xaopogod. ToMy xa0poBMicHi
KaAiliHi 400puBa BHOCATL BOCEHI.

/lIonIMH BUHOCKUTL 3 IPYHTy Oarato Kaaiio, 4obpe pocTe Ha
kucanx rpyHrax (pH=4,0-5,0), Toai AK onTMMaAbHe 3HAYEHH:
nokasHuka pH gas inmmx 3epHoOOOOBUX KyABTYp CTaHOBUTL 6—7.
IIpn BHeceHHi BamlHa Mi4 AONNH HOPMM KaAilfHUX J00puB
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migsumiyiots Ha 30-50 %. 3abesneveHicTs Kadi€eM BU3HaYa€ piBeHb
ypo>Kalo 3epHa A0nuHYy. Lle Takox crocyeTscst i 40 000iB KOPMOBUX.

3epHOOODOBI  KyAbTypu A0Ope pearyloTb Ha BHeCEHH:
MarHiesux JoOpuB, 30KpemMa Ha IPyHTax JAerkoro TIpaHy1o-
MeTpuyHoro ckaagy (20-40 kr/ra MgO). EdexrusHi TakoX 1osako-
peHeBi MigXXuBAeHHS pocauH 5 % PpO3YMHOM Cyab(aTy MarHiio.
Ilepiie migX1MBAEHHS IPOBOAATD Y (1>a3i 6-8 ANUCTKiB, aApyre — IIepes
LIBITiHHSIM.

lTopox, Buka i 600M KOpMOBiI BMOArAMBill A0 POAIOYOCTI
IPYHTY, HiXK AIOIMH. BOHM Kpalle pocTyTh Ha IPyHTax Ba>kKKOTO
rpaHyAO0MeTPUYIHOTO CKAaly, 400pe pearyioTh Ha IiCAAAII0 OpraHid-
Hux 200pms. llpore 3a OesmocepesHHOrO BHECEHHS OpraHiUHUX
A00pMB AIONMH Ay>Ke raAy3UTbCs, IIOAOBXKYETBCSA JOrO BereTallili-
HUII TIepiog, a TOPOX i BUKa HapOIIYIOTh BeAUKY BereTaTUBHY Macy,
BHACAi40K 4OTO pOCAMHM BUAATaOTh. OTXe, THiil HOTPiOHO BHOCUTHU
Anite 1M 0o00OOBI KyABTYpHM, sIKi He CXMABHI 4O BUASTaHHA i
NpuU3HauYeHi Ha 3edeHy Macy, IPUIOTyBaHHSI cCuAocy abo Aas
3a0pIOBaHHI SK 3eAeHe 400pIUBO.

bobu xopmoBi mOTpeOyIOTh 0iAbIOi KiABKOCTI A00pwMB,
OCKiABKM y HUX 30iraioThcsi epiogu iHTEHCUMBHOTO POCTY, UBITiHHS i
¢popmyBannsa seprHa. ToMy mig HMX MOXXHa BHOCHTM OpTaHiuHi
Ao0pusa (g0 30 T1/ra).

Sk yxe 3asHauaaocs, 3epHODODOBI HaaAeXaThb 40 TIpynu
pocans, sKi NOPiBHAHO A00pe BUKOPUCTOBYIOTH 3aracu ¢pocdopy B
rpyuri. Ilpore Ha mouyaTky poCTy BOHM MAalOTh CAa0OpPO3BUHEHY
KOPEHEeBY CICTeMY, TOMY A0Ope pearyioTh Ha BHECEHHs HeBeAUKOI
KiABKOCTi BOAOPO3UMHHMX cII0AyK ¢Qocdopy. Buecennsa cymep-
docdary B g03i 10 xr/ra P05 migBuiye BpokaiiHicTh 3epHa Ha 2—
3 n/ra. Ha naomax, Ae ocHOBHe yA0OpeHHsI He 3aCTOCOBYBaAM, 0COD-
AMBO e(PEeKTUBHO BHOCUTHU B pAAKu g dac cisOu Nio-20Pi0-20Ki0-20.
3a4eHO Big KyAbTypU HPUPOCTY BPOKaHOCTI Bia IIbOIO IpUIIOMY
CTaHOBAATH 3—4,5 11/ra. /lIONIMH, IOPIiBHAHO 3 iHIMMMU 3epHO0060-
BUMM KyAbTypaMM, Pi3HMTBCS KpallolO 3JaTHICTIO 3acBOIOBaTHU
docPop 3 BaxXKOPO3UMHHMX POPM 400pUB i 3aracis IpyHTY.

294



Baxxausa poab B y400peHHi 3epHOO000BUX KyABTYP HAAEKUTH
MiKpogoOpuBaM, 30KpeMa THUM, INO MicTaTh Moaibaen, ©Oop,
MapraHelb, ODUMHK. BoHI MigBUIIYIOTh CTiJIKiCTh POCAMH 40 XBOpPOO,
IOCyXM, eKCTpeMaAbHUX TeMIlepaTyp, MOCHAIOIOTh a3oTgikcallilo 3
MIOBIiTps1, MOKpPaIIyIOTh CMHTE3 XA0poQily Ta aKTUBIi3yIOTL ITpoIiec
dorocunresy. Ilorpeba GoboBuX Yy MiKpogoOpuBax 3pocTa€ IIpu
3aCTOCyBaHHI ITiABUIIIEHNX HOPM MiKpOAOOPUB.

Harbiapnie 3HayeHHs Ma€ MOAIOA€H, OCKiABKM BMHOC JIOTO
3epHOOODOBMMM KyAbTypaMM 3Ha4yHO OiABINNIAL, HiXK 31aKOBUMIM.
Hanpukaaa, B 1xr cyxoi pedoBMHM SYMEHIO JOTO MiCTUTBCS
6am3pko 1 Mr, a kBacoai — 20 mr. MoaibaeH 0cob6anBO epeKTUBHNI
Ha kmcamx rpyHrax (3 pH<5,2). 3acrocyBaHHA MO01i0OA€HOBMX
2A00puB Mi4 0000Bi KyAbTypU MigBUIIYE BPOXKaliHICTh 3epHa Ha 2-
51m/ra i Oiapure. BamHyBaHHA 30iABIIy€ PyXAUBICTH IPYHTOBMX
CII0AyK MOAiO4eHy, TOMy IToTpeOa B HhOMY 9acTO 3HIKYETBCA.

Ocob6anBocti yao6penHs coi. Cosa — BICOKODiAKOBa KyAb-
Typa. Ii sepro mictuts 3342 % 6iaka i 17-20 % xupy. ITia yac supo-
IIyBaHH: €Ol BeAMKe 3HAa4eHH: Ma€ HaAXOAXKEHHS BiAIIOBiAHOL Kiab-
KOCTi (POTOCMHTETUMYHO aKTuBHOI pagianii (PAP), a B KoMILaeKxci
arpOTeXHIYHUX IIPUIIOMIB IIPOBigHA POAb HAaA€XKUTh MiHEepaAbHUM
Ao0pmBaM.

IloTpeba B eaeMeHTax >KUBAEHHs BU3HAYAETLCA Oi0A0TIYHIMU
ocobampocTsiMu coi. Ha mowaTky Bererariili BoHa pO3BUBAE€THCS
MOBiAbHO. Biag mosBM cxo4iB 40 HBiTIHHA 1if MOTpiOHO He3Ha4YHY
KiABKiCTh eaeMeHTiB kmBaeHH: — 18 % asorty, 15 — ¢pocdopy i 25 %
Kaaifo. 3a HaOavokeHHs A0 $asyM LBITIHHA BUMOIM COi A0 YMOB
>KMB/AEHHSI 3HaYHO 3pOCTalOTh. Y IIepiog Bij IIBiTIiHHA 4O MacOBOIO
HaAuBaHH: O00iB y Hel HaliOiabIla ToTpeba B e1eMeHTax >KIBAEeHHs.
3a meit nepiog cost moramHae ix 65 % 3araabHOTO BUHOCY 3 YPOXKaEM.
Y mapi rpyary 0-20 cMm 3ocepeaxeHo 65-80% KopeHiB coi, sKi
posmimeni 0-70 cm.

ITopiBHAHO 3 iIHIIMMU KyABTypPaMMU COs 3 YPO>Ka€M BUHOCUTD
Oararo azory. Ha cTBopenns 1 T 3epHa i BigIIOBi4HOI MacK COAOMH 3
I'pyHTY BuHOCUThCA 70-75 Kr asoty, 18-20 — P20s, 20-25 kr K20. Cos,
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ak i ropox, ma 50-60 % 3as0BOAbHSE BaacHi MOTpeObM B a30Ti
BHACAiAOK J1OTO cl)ikcaui'i 3 aTMoccl)epM. Qikcarlis a30Ty HOYMHAETHCS
yepe3 3—4 TVOKHI Hicas ciBOM i TpuUBa€ aXX 40 AOCTUTaHHS HaCiHH:L.
ITpore Ha nepmmx eTanax pocTy i pO3BUTKY POCAVHI HECIIPOMO>KHI
MOBHICTIO 3abe3neuntn cebe aszoroM. Tomy, 0cobOAMBO B XOAOAHI
3aTsDKHI BecHM, cosl MOTpeOye€ A04aTKOBOTO a30THOTO >KMBAEHHI.
3Biagcu I MO3MTMBHA Ppeakllii Ha BHECeHH:A OpTaHiuHMX i
MiHepaAbHUX A0OPUB.

Aaa col, AK i A iHIIMX KyAbTYp, BaXKAMBO IIPpaBUABHO
IIOEAHYBaTX OCHOBHE i HpuIociBHe yJ0OpeHHs Ta MiAXKUBAEHHS.
OcHoBHe ya00peHHsA BHOCATH IIig COIO BOCEHM IIig 3s101eBuit
00pobITOK I'PpyHTY abO HaBecHi — ITi4 KyAbTUBaIilo. A30THi 400puBa
BHOCSITh HaBeCHi.

Ha mociBax col 0co0auBo eeKTUBHE I103aKOpeHeBe ITiAKVB-
AeHHs a30TOM, IO CHpUSE IOAINIIeHHIO sKkocTi 3epHa. Voro
IIPOBOASATH Ha IOYATKy yTBOpeHH: 006iB 3 % po3umHOM KapOamiagy,
noeguyiounn 3 0,05% OOpHOIO KMCAOTOIO AAs  3MEHIIeHH:
abopTusHOCTi 006iB. COsI TaKOXX IMO3UTUBHO pearye Ha II03aKope-
HeBe BHeCeHHsI cipku i Marsiio. Ilepire mig>xusaeHHA 5 % pO3UMHOM
cyapaTy MarHilo mpoBogsaTh y ¢asi 6-8 AucrTkis, apyre — repeg
LBITiHHAM. 3HauHy poA4b y MiABUIIIEHHI SIKOCTi 3epHa COl BigirpaioTsb
TaKOX KaAaiiiHi 400puBa, sIKi, 5K i ¢pocopHi, BHOCATs y HOpMi 45—
60 xr/ra 4. p.

ITig gac BUpOILIYBaHHA COI IIMPOKO BUKOPUCTOBYIOTH iHOKY-
A0 HaCiHHS 3 BHECEHHsAM IIiJ 4Yac IIepeAIlOCiBHOI KyAbTMBAIIil
HEeBMCOKMX 403 a30Ty MiHepaabHux ao0pus (30-60 kr/ra). 3acrocy-
BaHHsI iHOKyAs11ii MeHII epeKTHBHe Ha C1a000KyABTYPEeHMX IPyHTaX.
ITpu npomy criocTepira€Thes icTOTHMIT e(peKT Big BHECeHHS a3OTHUX
MiHepaAbHMX 400pUB.

Hartsa>xausimi MikpoeseMeHTH 4451 coi — 60p, M0Ai0A€eH, KO-
6aapT. ONITMMAaABHI TEPMiHM 3aCTOCYBaHH: M0OAiOJAeHy i K0OaabTy —
riakysaHH:, 60py, MiAi i IMHKY — IIBITIHHS pOCAUH.
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6.4. YAOBPEHHS KYKYPY 43U

Kykypyasy BMpOIIyIOTh Ha 3€pHO, CMAOC i 3€4€HMII KOPM.
Bona agocmrtp Bubaramsa A0 POAIOYOCTI IPYHTY, HE II€PEHOCUTH
KMcAMX (ontumaabHe 3HaueHHs pH=6,0...7,0) Ta BaXKK1X Iepe3BoA0-
SKeHMX, IIJO CMABHO 3aIlAMBalOTh, i 3acoaeHux 1pyHTis. Ha rpynrax 3
nokasaukoM pH <55 Kykypyasa sHauHO 3HIDKYE Bpoxain. Ilig
KyKYPYA43y BiABOAATD IOAA 3 HalIpOAIOUiIIMMM IPyHTaMH i 400pyMu
rortepeAHnKamin. BoHa Aae€ Bumcoki Bposkal Ha rpyHTax, H6aratux Ha
PyXOMi CIIOAYKM €A€MEHTIB J>KMBAEHHs, HacaMmIlepes, as3or, 3
A00puMu  PI3SMIHNMMI  BAACTUBOCTAMU, BOAO- 1 IOBITPOIPOHUK-
mictio. Ha rpynrax i3 moxasaumkom pH=>5,0 i meHniie 0608 A3K0BO
IIPOBOAATH BallHyBaHHs. BammsaHi 400puBa HaliKpallle BHOCUTH ITiJ,
HorepeJHnK.

IloramnanHs eaeMeHTIB >KMBAEHHs KyKypyA30I0 TpHUBa€ J0
HaCTaHHs BOCKOBOI CTUTAOCTI 3epHa, TOOTO Mali>Ke BIIPOJOBX YChOTO
BereTalirinoro nepiogy. Ao ¢asu MOAOYHOI CTUIAOCTi 3epHa poc-
AVHY HaKOIMYYIOTh 0413bK0 90 % eaeMeHTiB >KMBAEHH: 3aralbHOTO
BuHOCYy 3 ypokaeM i 80 % cyxoi pedosuHu. bBaM3pKO IOAOBMHU
€4eMEHTIB >XMBAEHHs IOTAMHAEThC y Iepio IBUAKOIO POCTY 3a
KOPOTKMI IPOMIXKOK 4acy — BiJ BMKUAAHHs BOAOTEN 4O IOYaTKY
uBiTiHHSA. MakcuMaabHMII IX BMICT B ypoKal criocTepira€rscs y ¢asi
BOCKOBOI cTuraoctri sepHa. Ha 1T 3epHa 3 BiAIOBigHOIO AMCTO-
cTeb610BOI0 Macolo Kykypyasa BuHocuth 15-30 kr N, 6-12 — P20s i
20-30 xr K:0.

A30T Ma€ HalbiABIINII BILAMB Ha PiBeHb BPOXKAI0 KYKYPYyA3H.
Ha mnouaTky pocTy 3acBO€HH:A JIOTO He3HauyHe. 3MeHIIIeHH:
3aCBOEHHsI a30Ty HaBeCHI BUKAMKAIOTh HM3BKI TeMmIlepaTypu, IO
COPUYMHAE IIOKOBTiHHSA POCAMH 1 TraabMyBaHHsA IX pOCTy.
IMTounnaroun 3 6-8 AucCTKa, a30T iHTEHCUMBHO HAaAXOAUTDL Y POCAVIHMN.
Tak, sxmo 40 ¢pasy 8 AUCTKIB 3aCBOIOETCA Antile 2-3 % a3oTy, TO Bij
asn 8 ancrkis A0 a3y 3acHXaHHA KBITKOBUX CTOBIITUMKIB (BOAOCCS)
Ha KauaHaXx — 85 % 3araapHOI Kiapkocti asory. Pemty asory
KyKypyA43a IIPOAOBXY€ 3aCBOIOBATH MaliKe A0 IOYaTKy AOCTUTaHHS
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kauaHiB. OAHak HalliHTeHCUBHiIlIe BOHa JOTO 3acBOIOE€ y Iepiog 3a
1020 4i6 ao BuxkmAaHHsA BoaoTel. Ha OigHmx Ha asor rpyHrax
IToaiccs, a TakoXX Ha 4YOpHO3eMax BUAYKEHUX 1 OIig304eHUX
Aicocrenty Aas (OpMyBaHHSA BICOKOIO BpPOXKalO KYKypy4su He
BlICTaYa€ caMe a3oTy Ta HOTPiOHOI cyMM eeKTMBHUX TeMIIepaTyp.
A30THI 200pMBa He auile 30iAbIIYIOTh ypOXKall, a i IOAIIIITYIOTH
JIOTO SIKICTh, ITiABMIIYIOTh BMICT y 3€A€Hill Maci Ta 3epHi IIpPOTeIHy.
IIpote aasa 3amodiraHH:A HaKONMYEHHIO B 3eJeHill Maci HiTpaTHOTO
aszoTy (=200 MI/KT) He PeKOMEHAYIOTh IIepeBUIIyBaTU peKOMEHAO-
BaHi HOPMM BHECEHHs a30THUX 400puB. Bucoxi HOpMmu asory na
IPyHTax Aerkoro IpaHyAOMeTPUYHOIO CKAaAy AOLIiABHO BHOCUTHU
po3apiOHO, mposoguTty migXmBaeHHSA (Nso4o0) ITig dYac IIepIIIoro
MIXPsAAHOTO OOpPODITKY I'PYHTY 40 BUCOTU POCAMH KYKypyasu 20 cm.
INotpeby B migXMBAEHHI BM3HAYAIOTh 3a pe3yAbTaTaMM POCAMHHOL
aAiarHoctmku. Ha  cyramHKOBMX TIpyHTaX, HaBiThb B yMOBax
AOCTaTHBOTO 3BOAOKEHH:I i 3pOIIIeHH:, IlepeHeCceHHs YaCTUHM a30Ty
3 OCHOBHOIO YAOOpeHH: AAs IiAXKUBAEHHs (He KaKy4yl BXKe IIPO
docdopHi i kaaiftHi Aobpusa) sHUKYye Bpoxail abo He Ja€
A04aTKOBOTO eeKTy.

Y mepmmii MicA1b KyKypyJa3a pocTe Ay>Ke IOBiABHO i 3aCBOIOE
Malo eAeMeHTIB >KMBAEHH:, ale BOHH, 0co0AmBoO ¢Ppocdop, MaroTb
OyTu B AOCTaTHIN KiABKOCTI Ta B 4OCTyIHIit (popMi i TOMYy B cucremi
yAOOpeHHsI KYKypyA3u OOOB SI3KOBO Ilepel0adaloTh BHECEeHH:
docdopHux 206puB y paakm mig gac ciBdm 10-20 kr/ra P20s. [Tpn
LbOMY HaciHHsA i 400pMBa MalOTh OyTM pO34ideHi IIapOM IPYHTY
2—4 cM, 00 BICOKa KOHIIEHTpaIlisl IPYHTOBOTO pPO34YMHY, 3yMOB.€Ha
A00pMBOM, He IIOIIKOAMAA HaciHHA. Jo3a asoTy B PsA4KOBOMY
yAoOpeHHi Mae€ He mepesumiysaTy 5 kr/ra. Ha 6igamx rpyHTax
repeA0avaloTh BHECEHH: B PsAKU IOBHOTO goOpmBa. Ilpm mpomy
HaliKpallle BUKOPMCTOBYBaTM OiABII KOHIIEHTpoBaHi ¢opmu
CKAagHux Aodpus. PisKo HeraTuBHa A4isl PsAAKOBOIO BHECEHHS
MiABUIIIEHNX HOPM MiHepaAbHMX A0OPUB OCOODAMBO BUABAAECTHCA Ha
MeHII 6ydepHIX AePHOBO-ITIA30AUCTUX IPYHTAaX.
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@ocop KyKypyA3a 3acBoiO€ OiAbII-MeHII PiBHOMipHO
BIIPOAOBX TPUBAAOIO Yacy, aX A0 AOCTUTaHH:A Bpoxaio. PocdopHi
A00pMBa CTUMYAIOIOTh PO3BUTOK ITOTY>KHOI KOpEHeBOI CUCTeMH,
3aKAajaHHS PelpOAYKTMBHUX OPTaHiB, CIPUAIOTL OiABII PaHHbLOMY
YTBOPEHHIO KadaHiB, IIPMCKOPIOIOTh AOCTUTaHH:A Bpoxkalo. Harisn-
Oaramsima KyKypy4sa 40 iX BHeCEeHHs Ha JYOPHO3EMHMX IPyHTax
Cremnty. Hecraua ¢ocdopy 3arpumye picT i pO3BUTOK KBiTOK Ta 3epeH
y KadaHax KyKypy43W, AUCTKM POCAMH CTalOTh TE€MHO-3€A€HUMU 3
(}ioaeTOBO-4epBOHNM BiATiHKOM i IIOCTYIIOBO BiAMUPAIOTb.

Kykypyasa, sax i1 inmni Oarati ByraepojamMu KyAbTypHu, Mae
migsumieny 1orpe0y B Kaail. HopmaapHe JKMBAEHHS LM
€1€MEeHTOM IIiABUIIY€E CTiMIKiCTb pOCAMH AO BUASTaHHS Ta IIOIIKO-
AKeHHsI KopeHeBMM i creba0BuMy rHuAsmu. Kaaiit takox norpio-
HUI 4451 yTBOPEHHS KadaHiB, HAKOIIMYEHH: KPOXMaAIo i iyKpy.

Kaziit KyKypyasa HalliHTeHCHBHIIIe 3acBOIO€ B II€PIIUIL
nepiog, Beretanii. Ilig wac BupoimyBaHHs I Ha 3epHO B ApyTiit
IOAOBUHI BereTauii HAKOIIMYEHHs Kaailo B pOCAMHAX MOXe iHOAi
3HyoKyBaTuCh. Lle BigOyBa€TbCsl BHACAiAOK IIOTO BiATOKY B IPYHT.
Haribiapma morpeba y KaadiliHMX A0OpuBax Ha I'PyHTax AerKOTO
rpaHy/0MeTPUYHOTO CKAaJy Ta BUPOIIYBaHHI ITicAs KadieiabHux
KyABTYP (COHSIIHUKY, KOPeHeIl104iB, KapTomnAi Ta iH.)

Hecraua kaailo B IPYHTI CIIOBiABHIOE PIiCT poOcAMH, Kpai
AVICTKIB >KOBKHYTh 1 3acuxalOTh, IIOTaHO PO3BMBAETbCA KOpPEHeBa
cuCTeMa, 3HVKYETBCS CTIMIKiCTh pOCAVH HPOTH BUASTAHHSA.

Kyxypyasa sK IIOCyXOCTiliKa KyAbTypa 3JaTHa II€PEHOCUTH
B'STHEeHHsI, OCKiABKM il KOpeHeBa CUCTeMa Pi3HUTBbCA BUCOKOIO
BCUCHOIO 3JaTHICTIO, fIKa y 5 pasiB MBuAIIe 3a iHIN 3epHOBi
KyAbTypU IIOTAMHA€ BOAY 3a 3HA4HO HIDKYOI BOAOTOCTI IPYHTY.
Ya00peHHsa i BUCOKAa POAIOUICTH I'PYHTY CIPUSIOTH ITPOAYKTUBHI-
IIOMY BMKOPUCTaHHIO BoAoru pocanHamu. [Ipu mpoMy Kykypyasa
pa3oM 3 a3oTOM aKTMBHO 3acBoioe ¢ocdop, sAKMil 3abesreuye
MNPUCKOPEHNI PicT AMCTKIB i IMPOHMUKHICTD KOPeHiB y rAuOIIi mapu
I'PYHTY, III0O OCODAMBO BaKAMBO IIiJ Yac BMPOIIYBaHH: ii B yMOBax
HEAOCTaTHLOTO 3BOA0KEHHS.
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Cucrema ya00peHHA KyKypyA3M CKAAJa€ThCo 3 TPHOX
IPUIIOMiB: OCHOBHOTO, PSAKOBOTO 1 IMi/AKVBACHHS.

Kyxypyasa gocuth 4yTamBa 40 BHECEHHs OpraHiuHMX 40OpUB,
0co0anso y IToaicci. YacTo Ha AepHOBO-TIIA30AMCTUX IPyHTaxX Oes ix
3aCTOCYBaHHsI He BAAETHCSA OTPUMATM BUCOKMII ypoXKail I1i€l KyAb-
Typu. Kpamumun opraniunuMu 4o0pusamMu € MigCTMAKOBUIL THI i
TOp(OTHOIBKOBI KOMIIOCTM, sKi Ha OUX IPYHTax BHOCATH 10 30—
40 1/ra, a B Aicocrenry i Creny Bignosiguo 25-30 i 20 1/ra. ¥ pasi
3aCTOCyBaHHs Oe3MiACTMAKOBOIO THOIO 3 MeTOIO 3aroOiraHHs
3a0py/AHEHHIO I'PYHTOBMX i MiATPYHTOBUX BOJ HOPMa a30Ty Mae€ He
nepesumrysat 200 kr/ra. Ha wopnoszemax Alicocrerry BHeceHH:
20 1/ra THOIO 3a0e3I1euye IPUPICT ypO>KaltHOCTI 3epHa KyKypPyA43H Bij
0,4 20 0,9 T/Ta, a cuaocHoi Macu — 8-9 T/ra.

Ha cyramukoBux rpyHrax raiit, pocdopHi i KaairHi 400pusa
Iig KyKypy4A3y BHOCATH BOCEHM IIig 3:04eBuii 0OpOODITOK IPYHTY,
a30T — HaBecHi ITi4 yac KyAbTHuBallii. 3a 40CTaTHHOIO 3BOA0KEHH: Ha
MilTaHUX i CymilllaHMX I'PYHTaXx IHill A0IiAbHO 3arOpTaTU HaBecHi. 3a
ABOPIYHOTO BUPONIYBaHH: KyKYypPyA3U Ha OAHOMY MiCLi y IepIIuii
pik BHOCATH opraHiuHi go0pmBa B HOpMi 50 T/ra i IOBHY HOpPMY
MiHepaApHIX, Ha APYTUii pik — AuIIe IIOBHe MiHepaAbHe A0OpPUBO.
Slkmro y mepmmmit pik BHOCATD 6iapm HixX 50 T/ra opraniyHIX 400pUB,
TO 3 MiHepaAbHMX A0DPVB AOCTaTHLO BHECTH AMIIIe a30THi (He 6iabI
sik 100 kr/ra).

Ha spomryBammx MacmBax 3a AOCTaTHBOTO IIOAMBaHHSI
KyKYPYA3U CIIOCTepira€ThCs 3HaUYHe ITOCHMAEHHs Ail a30THUX J400pMB
i, HaBIaKky, 3HauHe ocaabAeHHA Ail ¢ocopHMx i KaailiHMx, IO
HOsCHIOIOTH MODiji3ali€io mpupoAHux 3amacis ¢gpocdopy i kairo.

Hopmy minepaapHUX A400pMB IIig KyKypyA3y BCTaHOBAIOIOTH
Ha OCHOBi BMICTy B I'PYHTi pPyXOMMX CIIOAYK €A€MEHTiB JKMBAEHHS i
PiBHs 3aIlAaHOBaHOI BpOXKalHOCTI. Tak, 4451 BUPOIIyBaHHs BPOXKalo
sepHa 50-70 11/ra HOpMM MiHepaAbHUX AOOPUB Ha YOPHO3IEMHUX
rpyHrax Aicoctenny ctaHOBAATDH Noo-120Pe0-90Koo-100. SIKI1I0 MiHEepaabHi
A00puBa BHOCATH Ha (POHI OpraHiuHIMX, TO HOPMU iX 3MEHIIYIOTb.
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EexkTuBHICTh OCHOBHOTO MiHEpPaAbHOIO yAOOPEeHHs 3HaYyHO
MIABUINYETLCS 3a AOKAaJABHOTO CIIOCOOY BHECEHHs IIOPiBHAHO 3
POBKMAHUM.

ITigxuBaeHHSA KYKypy43U a30TOM IIOCMAIOE Ail0 OCHOBHOIO
yAoOpeHHs, aae He 3amiHioe 1ioro. IloTpeba y migxupaenHi
a30THUMM AOOpMBaMM BMHUKA€E€ Ha caabo3abe3reyeHnx a3zoToM
AEPHOBO-TIIA30AMCTUX, CIpUX AICOBUX IPyHTax 1 4YOpHO3eMax
suAy>xeHux. HaiOiapmmit epekT ja€ paHHE IiAKMBAEHHS POCAVH Y
¢dasi 3-5 aucrkis. Hacamnepea BoHO HeoOXigHe Ha OiAHMX IpyHTax
Ta y Ppasi HeAOCTaTHBOIO BHECEHHs JAO0OpMB 4O IIOYATKy CiBOm.
3amisHeHHs 3 MiAXUBAEHHSIM 3HIDKY€E 1IOTO eCl)eKTI/IBHiCTL i
IIOAOBXXY€ BereTalliliHMII IIepiog KyKypyA3u. 3 OpraHidyHMX A0OpWB
A4S MiAXUBAEHHsI BUKOPYMCTOBYIOTh IHOIBKY (3-5 T/ra) i mrarmHmii
nocaig  (5u/ra). Ilpm migxusaeHHi Bakamuso 3abe3riednTn
piBHOMIpHICTL PO3I104iay 400pUB Ha AOCTATHIO TAUOMHY Y BOAOTHII
map rpyHry. [losutuBanit edexr Aa€ rmozakopeHese ITiAKMBAEHH:
KyKypy43/ PO3YMHOM KapOaMigy B Ilepiog 4O IOYaTKy BUKUAAHHSI
BO/OTEI, 110 CIIPUAE 3HAYHOMY ITOAIIIIIEHHIO SIKOCTi BpOKaIo.

Pict pocann KyKypyA3u TaKOX raabMYy€TLCS 3a HecTadi CipKu.
ITpu npoMy KavaHMU TipIlle BUIIOBHIOIOTHCS 3€PHOM (4epe33epHMIL),
ANUCTKU CTalOTh CBiTAO-3€A€HMMM a0O >KOBTYBaTMMM BHAaCAig0K
posmnagy xaopodiay. 3HIDKYEThCs eeKTVMBHICTh a30THMX A0OpUB,
OCKiABKM Hea00ip 1KrI cipkM yHeMOXXAMBAIOE 3aCBOEHHs Malike
10 xr asory. KoMneHcyIOTh He3HaUHy HecTady CipKH i MarHiio Iosa-
KOPEHEeBMM BHECeHHAM CyabQaTy MarHiio (5 % po3unH) O4HOYACHO 3
KapOamigoM — 6 % posunH. llociBm 0OHpPUCKYIOTh 3paHKy abo
BBeUepi, KoAU TeMIlepaTypa € Hyk4olo. Halikpale miaXusaioBaTu
pocaunu Big ¢asu 7-8 AMUCTKIB YIIPOAOBX TPHOX TIOKHIB 1-3 pasmu
gepes 7-8 4i0. OAHOUACHO BHOCATH MiKpOeAeMeHTI.

3 MiKpoeAeMeHTiB AAs >KUBAEHHSI KyKypyA3U OCOOAUBO
Ba’KAMBi IMHK, MiAb, OOp, MapraHellb Ta iH.

Y crpecoBux cuTyamisx (Imocyxa, HU3bKI TeMIepaTypu TOIIO)
Io3akopeHeBe IIiAKMBAGHHA € IIPaKTUYHO EAMHUM CIIOCOOOM
3abesIieyeHHs pocAuMH Mikpoesementamu. HapiTh HeBeamka ix
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KiABKiCTb Ay>K€ KOPMCHA, OCKiABKM BOHM MICTATBCS Y A€TKO-
AoctynHin ¢opmi i msBuaxko 3sacsomoiorhesa. Ilposesenns mosa-
KOPEHeBUX MiAXMBAeHb 0araTOKOMIIOHEHTHUMM MiKpoJoOpuBamMu
MO>KHa O€AHYBATH 3 BHECEHHSIM TepOiInais.

6.5. YAOBPEHHSI BYPSIKY LIYKPOBOI'O

Bypsx myxposuit gyxxe Bubarausuii 40 pOAIOUOCTi IPYHTY i
30BCIM He MEePeHOCUTh KMCAOL peakdil I'PYHTOBOIO CepeJOBUINA.
OnTtuMaabHa peakiis rpyHTrosoro posumHy (pH) aas itoro
BUPOLIYBaHHA Big 5,6 40 7,5. /a5 OTpMMaHH: BUCOKMX YPOXKailB J10TO
BUPOIIYIOTh Ha OKyABTYPEHNX 3 HeTPaAbHOIO peakIi€io abo HaBiTh
caaboayxHux 1pyHrax (pH=6,5...7,5). ToMy I'pyHTU 3 IIOKa3HUKOM
pH<6,5 i1 rigpoAiTMYHOIO KMCAOTHICTIO IIOHAJ, 2 CMOAB/KI IPYHTY
000B’s13K0BO NOTPiOHO BamHyBaTH. BypsK IyKpoBuil 400pe pearye
Ha BaIlHyBaHH:, sIKe IIPOBOAATH AedpeKaToM 3a ITOBHOIO TiApoAiTid-
HOIO KMCAOTHICTIO. BHOCATE AedexaT Oe3rnocepeHbo IIig KyAbTypy,
abo 3 MeTOIO 3MeHIIeHH: 3a0yp sTHEHOCTi IIOCIiBiB ITig ITOIepeAHNK.
Ha 6iap11 aerkux IpyHTax oNTUMaAbHUI TTOKasHUK pH 5,6...5,8, aze
AAsl 1BOTO IOTpiOHO migBMIIMTM 1X OyQepHicTh BHECeHHSIM
opraniunux i pocopuux 406pus, 60 OypsK LyKPOBUII HETATUBHO
pearye Ha 3MiHy peakLii IPyHTOBOTO PO3YMHY B IIepioA BereTarlii.

bypsAx 1ykpoBuit Ppi3HUTbCS BMCOKOIO COAECTIMKICTIO i B
Ipolieci BereTaril BUHOCUTb 3 IPYHTY BeAUKY KiABKICTb €41eMeHTiB
KUBAEHH:. Y cepeaHbOMYy 1 T KOpeHena04iB 3 BigIIOBiAHOIO Macolo
rmuky BuHOCUTh 4-5 kr N, 1,5-2 — P20s5, 5-9 xr K20 i 3nauno 3aae-
SKUTB Big, KiAbKOCTi BHECEHNX A0OPUB, POAIOYOCTI IPYHTY, IIOTOAHUX
YMOB.

Y po3sBUTKy OypsKy I[yKPOBOTO YMOBHO BUAIASIOTL TpU
nepioagn: (popMyBaHHs AMCTKOBOIO arlaparty; PiCT KOpeHeILA0Ay;
HaKOIMYeHH: ITyKpY.

Ha nogatky Beretariii, koA poCAMHM MaIOTh C1a00OPO3BMHEHY
KOpeHeBy CHCTeMy, B IPYHTi Ma€ MICTUTHUCSI AOCTaTHs KiAbKiCTh
AOCTYITHMX e/]eMeHTIB >KIBAeHHs Oe3rocepejHbo Oiasl IpopocTalo-
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yoro HaciHHsA. Hectaua easeMeHTiB >XUBAGHHsA y ILeil mepiog
3aTpUMy€ PpicT 1 PO3BUTOK POCAMH Ta HeraTMBHO BIIAMBA€ Ha
II0AaABIINI PiCT KOPEHeIA0AiB i HaKOIMYeHH: LyKpy. Y Iiepiog
POCTy AMCTKIB Y IIOKMBHOMY CepeOoBUILli Ma€ epeBakaTy a3oT, 110
copusie mBUAIOMY (OPMYBaHHIO ONTMMAaABHOIO (POTOCHHTETII-
HOTO arapary i 3abe3nedye TpuBaAilmii epios 1oro epeKTMBHOTO
¢ynkuionysanns. Ynm nosHire OypsIk y el repiog 3abe3rniedeHni
a30THUM >XMBAEHHSM, TUM BUILE BPOXKali i AKICTh KOPEHEeILA04iB.

Y mepios, HakONMYeHHS LYKPY 3HIVDKEHHS 4YacTKM a3oTy B
KMBAeHHi OypsKy HO3UTUBHO BILAMBAE Ha 30ip 1ykpy. Aia gpocopy
i KaAilo 3aAeXUTh Big 3abesredeHHs1 ioro asoroM. Tomy B cucremi
KUBAEHHSI BeAMKe 3HauyeHHs Ma€ BCTAHOBAEHHS ONTUMAaAbHMX
CIIiBBiAHOIIIEHb MiXX OKpeMJMM eAeMeHTaMI B Pi3Hi Ilepiogn pocTy.
ITe criBBigHOIIIEHH: 3a0e3I1e4yeThCsl MPaBUABHOIO CHCTEMOIO YA00-
PeHHs, fKa BKAIOYA€ BalHyBaHHS IPYHTY, BHECEHHs OpPraHiuHMX i
MiHepaAbHIUX JOOPUB, ONTHMMAaJAbHe CIIiBBIAHOIIEHHS €eJAeMeHTiB
>KMBAEHH: 38 OCHOBHOI'O, IIPUITOCIBHOTO BHECEHH:I Ta ITi4KMBACHH:.

3 MigBUIIIEHHAM HOPM AOOPUB 3HIUKYETHCA ITYKPUCTICTH i
HOTipIIYIOTLCS TEXHOAOTIUHI AKOCTI KOpeHera04iB. IIpote, sAKmjo ix
BHOCHUTU B ONTUMMAaAbHMX KiAbKOCTSIX 1 CITiBBiAHOIIIEHHAX 3 ypaXyBaH-
HAM POJAIOUOCTi IPYHTY, OCODAMBOCTEI arpOTeXHiKM, IIbOTO He
criocrepiraerbcsa. ToMy mig dYac BcTaHOBAEHHsS HOPM  AOOpPUB,
0co0AMBO a30THMX, Mig OYypsK I[yKpOBUii, IIOTpiOHO BpaXoByBaTH,
110 30ip 3 OAMHNII IO OYUIIEHOTO IYKPY AOCATa€ CBOTO MaKCH-
MyMy 3a HMXKY01 HOpMU 400PUB, Hi3XK YPOKalHiCTh KOPEHEILA0AiB.

Buecenns ¢ocpopamx a006pus Ha (POHI a30THO-KaAiTHMX
MOAINIIYE SIKICTb KOPEHEILA0AIB YHacAiAOK IMiABMIIIEHHS ILTyKpIC-
TOCTi, 3MEHIIIeHHs BMiCTy PO3UMHHOI 3041 i1 a30Ty. OcobaMBO pi3Ko
MiABUIIYIOTBCS BpOXKal i sAKiCTh OypsAKy IIyKPOBOIO Ha IPYHTaX, B
sknx gocdop 3HaXOAUTHCS B HepmioMy MiHiMyMi. Kaaiit Takosx
IO3UTUBHO BIIAMBAE€ Ha SKICTh LYKPOCMPOBMHM, 30Kpema y pasi
HeAOCTaTHHOIO KaAiJTHOIO XMBAEHHS POCAVIH.

EaemenTn >xmupaeHHs OypsK IIyKpOBUII 3aCBOIOE BITPOJOBXK
YCBOTO BereTaliliHOrO mnepiody. Ha modatky pocTy BiH CIIOXKBa€
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BigHOCHO HeDaraTo aszoty, ¢pocopy i kaziro. Ilpore y meit nepioa
110r0 KOpeHeBa CICTeMa IIle C1abopO3BMHEHa, TOMY MOAOALI POCANHI
AOCUTb YYTAMBI A0 HasBHOCTI B IPYHTi PyXOMUX CIIOAYK €1€MEeHTiB
KUBAEHH:, 0c00AnBO ¢docdopy. A4 ONTUMAABHOTO ITOYAaTKOBOTO
pocTy OypsIKy IIyKpOBOTO 400puBa IIOTPiOHO BHOCUTHU Y psaaku. Lleit
MIPUIIOM CTBOPIOE CIPUATAUBUI PESKUM KMBAEHHS POCAVH Y TTepIIIi
15-20 4i6 micas MOsIBM CXOAIB i CIIpmsi€ He ANIIe NPUIIBUAIIEHOMY
poCTy pocauH, a I HiABMIIY€ CTiIKiCTb POCAMH IIPOTH XBOPOO,
IIKiAHMKIB i HECIPUATAMBUX IIOTOAHNX YMOB. TpaauiiiiiHo B paaAKu
BHOCATH cynepdocdar y 403i 15-20 kr/ra 4. p., Ha mpakTumi ii iHoAi
30iapmy10Th A0 30 Kr/ra. Lle BUNpaBsaHO Ha TUX MOASX, A€ BHECEHO
HeAocCTaTHBO PocpopHMX A00pUB B OCHOBHe ya00peHH:. Pazom i3
cynepdocdaToM BHOCATH TaKOK HeBEAUKI KiABKOCTI a3OTHMX i
KaZifHUX A0OpuB, a 1Ie Kpallle 3aMiHMTM 1IX Ha CK4aAHi
(HiTpoamodocky, HiTpodOCKy Ta iH.) a0 cKaaaHO3MiIaHI 400puBa.
Cxoan OypsKy ILyKpOBOTO HEraTMBHO pearyloTh Ha IIiABUIIEHHS
KOHIIEHTpallil I'PYHTOBOIO PO3YMHY IIi BIIAMBOM MiHepaAbHUX
200puB. OcoDAMBO Ije MOXKe CIIOCTepiraTucs B POKM 3 ITOCYIILAMBOIO
BecHOIO. ToMy B psIAKM i 4ac ciBOM BHOCATDH HeBeAMKi 4031 400pUB
N10-15P10-15K10-15. Bpo>kaiiHicTh KOpeHeInaoA4iB Big IIbOTO ITiABMIITY-
€ThCsl Ha 2-3 T/Ta, @ B yMOBaX 4OCTaTHBOTO 3BO/A0XKEHH i 3pOIIIeHH: —
Ha 4-5 1/ra.

Pospobasioun cucreMy yA00peHHs OypsKy IIyKpOBOTIO, BapTO
AOTPUMYBATUCh 3araldbHOTO IIpaBMJa: MOTpiOHO 3abesmeunTn
pocanHn AoCTynHUMM POopMaMI eAeMeHTIiB KIBAeHH: Ha I0Y9aTKy
Berertallii, ONTMMaABHMII piBeHb >KMBAEHH:, 30KpeMa a3oToOM, Y
nepios iHTeHcMBHOTO QoOpMyBaHH: AUCTKOBOIO amapaty. Hampu-
KiHIII BereTarii 445 pOpMyBaHHSI KOPEHeIL10AiB Ta HaKOIMYeHHs B
HUX IIyKpPYy pOCAMHaM HOTpiOHe ITOMipHe a3OTHe >KMBAEHH:, aJe
rnocuieHe (l)occl)opHe i kaaiine. Ilepios MaxkcuMmaabHOTO HaAXo-
ASKeHHSI e 1eMeHTiB >KIBAeHH: IIpUIlaja€ Ha AUIIeHb—CepIIeHb.

Cucrema yg00peHH: OypsIKy LIyKPOBOIO IIOAsATa€ y BHECEHHi
opraniyanx, ¢ocPopHMXx i KaAitHUX A0OpuUB 114 35104eBuit abo
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BecHsIHUIT 0OpoOiTOK IpyHTY. Bnecenmns Qocoprux i kaairHmx
A00p1B HaBeCHI MeHII e(peKTBHE, 0COOAMBO B 3aCyIILANBI POKIL.

I'nit MOXHa BHOCUTH sK Oe3rocepeaHbo Mig OypsK IIyKpOBUit,
Tak i mig nonepeanuk. Cepeans HopMma — 20—40 1/ra. Bin mae 6ytu
Hamisnepenpianm. CBiXuit THill yHacAigOK iHTEHCUBHOIO pO3KAa-
AaHH: TIOTipIITy€ >KMBAEHHs OYpPsKY IIyKPOBOTO a30TOM, IIPU3BOAUTH
AO CMABHOI 3a0yp’STHEHOCTI ITOCIBiB.

3a JaHMMM AOCAiAiB arpoximMcay:k0m, B OCHOBHMX OypsKo-
cirounx paiioHax YKpainm 3actocyBaHHA Ni20P9o-120K90-120 3a0e3meuye
HaBUINY IX OKYIIHICTh IIPMPOCTOM yPOKai0 KOPEeHeIA0AiB. Peaxiris
OypsIKy IIyKpOBOIO Ha OKpeMi BMAUM AOOPUB BEAUKOIO MipOIO
BI3HAYA€THCS TUIIOM IPYHTY. Tak, asoTHi A400pmBa 400pe AilOTh Ha
CipMXx AiCOBUX IpPyHTaX, YOpHO3eMaX BMAYKEHUX i OIlig30AeHUX,
cAabkime — Ha yopHO3eMax Tunosyx. Ha wopHoseMax 3BMyaifHuUX i
COJOHIIIOBATUX IPYHTaX IX Aisl He3HAYHA.

AszorHi goOpuBa mig OypsIK IIyKpOBMII B OCHOBHUMX 3OHAX
OypsIKOCISIHHSL BHOCSATH IIi4 4Yac IlepeArociBHOI KyaAbTumBanili abo
BECHJIHOIO BUpIiBHIOBaHH:A IPYHTY. EdekTMBHMM TakoX € ociHHE
BHECEHHs aMiauyHMX (OpM asoTHMX A0OpuB (aMiaky BOAHOIO i
6e3BOAHOIO) OAHOYACHO 3 MPOBEAEHHSIM IIi3HLOOCIHHBOTO 0e3Big-
Ba/BbHOTO PO3ITYIIeHHA 350y 3a 3HVDKEHHA TeMIlepaTypy I'PYHTY 40
5-10°C. Ilpu 11poMy a3oT y BUTrAsAAi aMoHiIO QIKCYy€eThCs Ha IAMOMHI
BHeceHHs J00puBa i He 3asHae€ HiTpmikallii 3a yMOBM HHU3BKOI
TeMIlepaTypu.

ITociBu OypsAKy IIyKpOBOTO iHOAlI MHiAXXMBAIOIOTh A30THUMU
aoopusamn. IligxuBaeHHsa 3abe3rledye >KMBAEHHS POCAVMH, KOAU
KOpeHeBa cCUCTeMa B HMX IIe HeJOCTaTHBO PpO3BMHEHa i BOHU
He3JaTHi 3acBOIOBaTH eAeMeHTH KMBAeHH:, BHeceHi y TAMOoKi mapu
rpynry. IligkusaeHHs mOTPIOHO po3rasjatu SK A0AATKOBUI
IIPUIIOM AO OCHOBHOIO i psiaKoBoro ygoOpens:s. Haitbiapmi mpu-
pOCTU BPO>KalO Bij MiJ’KMBAEHHS OTPUMYIOTh B yMOBaxX 3pOIIEHHs,
AeIo MeHII — B yMOBax AOCTaTHbOIO 3BOAOKEHHS i HU3BKI — y
MiBAEHHUX perioHax.
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ITepenecenHs HaBiTh YaCTUMHY a30Ty 3 OCHOBHOIO y400PEHHS B
MiAXXKUBAEHHsA HeAOLiAbHe, He KaXyum BxXe IIpo ¢ocdopHi Ta
KaaiitHi 406puBa. Hacammepea mig>kuBAeHHsI TOTPiOHO POBOAUTHU
Ha I104sX, Ae He BHOCHAM THOIO i MiHepaAbHUX A0OpuMB. 3a3Budaii,
AOCTaTHBO IIPOBECTU OAHe MigkmBaeHHs azoroM (30—40 kxr/ra) abo
ropHUM A00puBOM (N3o-40P25-30K3040). Panne migxupaenHs y ¢asy
1-2 map amcroukiB y OypsIKy O4HOYACHO 3 MEPIIUM MIiIXPIAHUM
POSIYIIyBaHHIM 3HauyHO e(eKTMBHiIe, HixXX misHe. IlizKuBAeHHs
OypsIKy IIyKpPOBOTO CAiJ, 3aBepIIyBaTi A0 3MUKAHH: AMICTKIB POCAMH
y ps4KaX, 3MEHIINMBIIN 403y a30THNX A0OpWB, 1100 He 3aTpUMYyBaTH
AOCTUTaHHS KOPEHEILA0AiB.

ITizg>XxMBAEHHS CAig MPOBOAUTH HA sSKOMOra OiAbINy rAMOMHY,
oco0anBo B mocymansi poxn. IloBepxHese 3aropraHHA A00pUB Y
CYXMII I'PYHT Pi3KO 3HIDKYE iX e(DeKTUBHICTb.

Bypsk LyKpoBmit TakOX IIiAXKMBAIOIOTH a30TOM IIO3aKO-
pereso. Kpammm aob6puBoM a4as1 1mporo € kKapoOamig. OOmpucky-
BaHH:I ITOCIBiB IIPOBOAATDL Y XMapHy IIOTO4y 3a TeMIlepaTypu HIDKYe
20°C i a00poi BOAOTOCTi I'PYHTy, HaliKpallle BBedepi abo BpaHIIi.
Yao0Opennsa kapbamigoM MOKHa HOpPOBOAUTM MiA4 dYac BCix
OOIIPUCKYyBaHb IIeCTUIIMAAMM, AKIO HeMa€ 3acTepeskeHb IIOJAO iX
aMimysaHHsa. Jo00aBAsSHHSA A0 POOOYOro po3uMHy Kapbamigy
3yMOBAIO€ Kpallly IIPOIIYCKHY 34aTHiCTb KyTMKYAM AMCTKiB, IIIO
CHpysi€ IPOHMKHEHHIO B POCAVHMN ITeCTULMAIB, TIOCUAIOE iX edek-
TUBHICTh. IlpoBogsTs 3—4-m mMO3aKOpeHeBUX ITiAXWUBAeHHsA 6 %
posunHOM Kapbamidy y nepiog Big 6-8-u 400pe pO3BMHEHMX ANCTKIB
A0 3MUKaHHA iX y MIXPAAAAX. M0A0Al AMCTKM CTIMKIIT 40 pO3umMHYy
KapOamigy. /luie 3a IIpOXOAOAHOI, XMapHOI IOTOAU JOTO
KOHIIEHTpalil0o MoXHa 30iapmmty MakcumyMm Ao 10 %. BrecenHs
04HOYacHO 3 Kapbamigom cyabdaTy MarHilo y 5% KoHIeHTparii
3MeHIITye HeOe3IIeKy OIIiKiB Big KapOaMigy.

QocpopHi a00pmBa OGiabllle IiABUINYIOTH ypoOXKail OypsAKY
LIyKpPOBOTO Ha 4YOPHO3eMHMX, HiX Ha Cipux AiCOBUX IpyHTaXx.
Biaminnicts 4ii popm PocdopHmx A00puB, BHeCeHNUX Mig 35101eBy
OpaHKy Ha YOPHO3eMHUX IPyHTaX, He3HadyHa, xoda cynepdocdar
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Mae gesky nepesary. Ha migsoamcrux rpynrax Tepmodocdaru
Ai10Th Kparle, HixXX cymepdocdar. Ha rpyrHrax 3 riapoairmanoro
KICAOTHicTIO 1ToHaA 3,0 CMOAB/KI CIIOCTEPIrae€Thes CTiliKa ITO3UTIBHA
aist pocdopurHOro HopoIIHAa.

Ais xaailtHnx 20OpMB HaldJiTKillle BUpa’keHa Ha IPyHTax
AETKOTO TPaHy/AOMETPUYHOIO cKaAajy. bBypsak kpaime pearye Ha
(])opMI/[ ,ZI,O6pI/IB, SKI IIOps4 3 KaaAl€M, MICTSATh HM3KY CyIIyTHIX
e/eMeHTiB XXUBJAEHHs (HaTpiil, MarHii, cipky Tta in.). Lli 200pmusa 3a
eeKTUBHICTIO IIepeBa’kaloTh KaAill XAOpUCTUIL, TOOTO BiAMida€ThCs
3a4€XKHiCTh, IPOTUAEXKHA AAs OiAbIIOCTI iHIMX KyabTyp. Xa0p Ha
PO3BUTOK OYpPsIKY IIyKPOBOTO HETaTMBHOTO He BILAUBAE.

Kpim makpoeaemeHTiB, OypsK IIyKpoBuit Aas (pOpMyBaHH:I
BpOXKalo MOoTpeOy€e 3HaYHOI KiAbKOCTi MiKpoeaeMeHTiB. HaltHeoOxia-
HIIIIUM AA51 HLOTO € OOp. BypsK 1yKpoBmii TakoXK Ay>Ke UyTAUBUIL A0
HecTadi MapraHIIIO, CepedHbOUyTAUBUII — A0 Midi, IMHKY, MOaiO-
JeHy. Ha xapOoHaTHMX IpyHTax IOTpiOHO BHOCUTM MapraHellb, Ha
AEPHOBO-IIIA30AMCTUX — Migb, Ha IPYHTaX 3 HEMTPaAbHOIO PeakLicIio —
K00aAbT, Ha YOPHO3eMaXx — LIMHK.

ITozakopeHesBi Iig>XMBAEHHs IIOCiBiB MaKpo- i MiKpoeieMeH-
TaMM, AKi OyAM MHocCisHI Ti3HO HaBecHi, IIOTepIIaIOTh Bi4 X0104y 4n
ITOCYIIANBOI IIOroAy abo BiA4yBalOTh repOINMAHMII CTpec, HaBiTh 3a
AOCTaTHLO BMICTy B I'PYHTI PYXOMMX CIIOAYK €/1€MEHTIiB >XMBAEHHSI,
TO3UTUBHO BILAMBAIOTh Ha TPOAYKTUBHICTH OypsKY ITyKpOBOTO. Ix
IIpOBeJeHHsI MOKHa ITIOEAHYBaTU 3 BHECEHHAM repbinuais.

6.6. YAOBPEHHSI COHSJIITHUKY

CoHAmHNK Ma€ A00pe PO3BMHEHYy KOPEHeBY CHUCTeMy, sKa
MPOHMKAE Ha IAMOUHy 3—4 M, a B TOPU3OHTAAbHOMY HAIIpsIMKY Ha
0,8-1,2 M, 110 ga€ 3MOIy pOCAMHAM 3acBOIOBATI BOAOIY Ta €A€MEHTHU
KMBAEHHSI 3 TAMOOKMX IIapis IpyHTy. Bim g00pe Bukopucrosye
dochop i kaaiit IpyHTY, a TaKOX MicAsAAiI0 paHille BHECEHUX
200puB, 34aTHUII 3acBooBati Ppocdop i3 BaXKKOPOZUMHHUX CIIOAYK
IPYHTY i A400pMB, a Kaaill — i3 Ba>XKOPO3UMHHMX CIIOAYK IPYHTY.
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Consamnnk — xaaiediarna kyastypa. Ha popmysanns 1 T nacinns i
BiAIIOBiAHOI KiABKOCTi BeTeTaTMBHMX OPTaHiB BiH BUHOCUTH 3 IPYHTY
40-55 xr N, 15-25 — P20s, 100-150 xr K20. TpaauniiizHo icHysaaa
AyMKa, IO COHAIIHMK BMCHaXXy€ IPYHT. Ade 1IIi TBepa>KeHH:
nepebiabpIlleHO, 0O  IIOBEpHEHHSI  eJAeMEeHTiB  JKMBJAEHHA 3
POCAMHHUMM peIITKaMM CTOCOBHO IX IOCIIOAapCBKOTO BUHOCY Y
COHsAMIHMKA CTaHOBUTE: N — 74%, P20s — 54, K2O — 94%, a, Hanpux-
Aag, y pinaky: N — 60%, P20s — 36, K20 — 71%; xykypyasu: N — 51%,
P20s5 - 34, K20 - 98%; coi: N — 27%, P20s5 - 28, K20 — 28%; 3epHOBUX
KoaocoBux: N —24-32%, P20s— 17-18, K20 - 68-72%.

Harikpame pocre Ha yopHO3eMHuX rpyHrax i3 pH = 6,0-7,0.

Y mporieci BereTanii COHAIIHNMK 3aCBOIOE €AeMeHTH KMBAEHH:
HepiBHOMipHO. Ha nouaTky pocty BiH noTpeOye HeOaraTto eaeMeHTiB
SKMB/AEHHS, ale 3aCcBOEHH: IX BUIlepeA’Ka€ TeMIM IIPUPOCTy CyXoi
pedosuHmu. Tak, 3a mepmmii MicaAlb  BereTanii  COHAIITHUK
Bukopucrosye 15 % asory, 10 — ¢ocdopy i 10 % kaaito, xoua
HaKOITMYEHHsI OpraHiuHOI pedyoBMHU 3a lieil yac He IepeBuIye 5 %
MaKCUMaAbHOI BeAndnHM. 3a HacTymHi 1,5 mic., koan GpopMyroTscs
KOIIMKM 1 A0 KIHIIA IIBiTIHHS, COHAINHUK IiHTEHCUBHO BOMpae
eleMeHTN KMBAeHH:, 3acsoioe 80 % asory, 70— docdopy i anmre
50 % xaairo. Pemmra (40 %) kaailo HaAXOAUTL y pOCAMHMU Big (pasu
HaAMBaHH: HaCiHHA A0 ITOYaTKy AOCTUTaHH:.

Cucrema yAOOpeHHs COHAIIHMKY CKAaJa€TbCA 3 TPbOX
MIPUIIOMiB: OCHOBHOTO, PAAKOBOIO i migKuBaeHHs. COHANTHUK 400pe
pearye Ha micasAil0 OpraHiyHMX J0OpUB, TOMY B CiBO3MiHi IfOTO
PO3MIIITYIOTh ITicAsl KyABTYP, Ii4 sIKi BHOcMAM THiN. IIporte Bucoki
HNPUPOCTY BPO>KAIO HACIHHA COHSIIHUKY OTPUMYIOTH 3a ITO€AHAHH
BHeCeHHsI OpTaHiYHMX i MiHepaaAbHMX J00pUB. 3aAeKHO BiJ yMOB
3B0A0KeHHs BHeceHHs 20-30T/ra rHOlO 3abesreduye Ipupict
ypoxkariHocti Hacinas 0,2-0,5 1/ra. OpieHToBHI HOpMM MiHepaABHIX
200puB craHoBAATH 45-90 xr/ra asory, ¢ocdopy i kazio. Oaun
KiZoTpaM Ail090i pedoBMHM MiHepaAbHUX 400pUB OKYNIOBYyE€ThCs 1,2—
1,5 kr HacinHa coHAmMHMKY. Hespakaioum Ha Ay>Ke BMCOKMII BMHOC
Kaailo 3 IPYHTY 3 YPO>Ka€M COHAIIHMNKY, BHeCEHH: KaAiifHMX 400pnB
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MeHII eeKTUBHe, HixK a30THUX i Ppocopunux. Le MOsACHIOOTL TUM,
IO B perioHax BUPOIYBaHHS COHSAIIHMKY I'PYHTM MICTATBH GaraTo
KaJilo i KopeHeBa cucTeMa pOCAUH 400pe I0TO 3aCBOIOE.

I'mist, ¢ocdophi i kaaiviHi AoOpuBa BHOCATH M4 3s10a€BUIt
00pODITOK IPYHTY, a3OTHi — Il 4yac IIepeAIloCiBHOI KyAbTHMBAIIil.
EdexTuBHMM € TakoX BHECEHHs ITOBHOTO MiHepaAbHOTO A00pumBa
HaBeCHi 4okaapbHO Ha TrAMOmHy 12-14 cM. Bumcoki pesyabratn
3abesredye psaKOBe BHECEHHs AOOpUB Iig yac ciBOM, 30Kpema Ha
I'PYHTaX 3 HU3BKUM BMIiCTOM PYXOMMX CIIOAYK €4eMeHTiB >KIBAeHH:.
Jo3a psAAKOBOTO yAOOpeHHs CTaHOBUTH Pisso y Burasai cymep-
dochary abo Niw-asPiss0 y Burasai kommaekcHux ao6pus. lle
MiABUINYE€ BpOXKalHiCTh HaciHHA comamHuky Ha 0,2-0,3 1/ra.
ITigxuBaenss B palioHax, 400pe 3abe3leuyeHNX BOAOIOIO i B POKHU 3
AOCTaTHBOIO KiABKIiCTIO OMaAiB Ha IIOASX, A€ He BHOCMAU AOOpUB B
OCHOBHEe YyJ40OpeHH:, 30KpeMa B piAAKNM, AOIIABHO IIPOBOAUTH
migxusaeHHs asoroM (30 kr/ra), iHoal 3a AoOporo Boaorosabesrte-
4YeHHs 3 AoAaBaHHAM ¢Pocdopy i xaaio (20-30 kr/ra) y ¢asi 2-3 nap
AVCTOYKiB. /A5 COHAIIHMKY € TaKOX BaKAMBMM PiBHOMIipHUIL
posmogia A00pus 1o mnaomii. YeprysaHHsa caaboylo0peHux 3
HagMipHO YyAOO0peHMMM CMyTaMM MOAsS IHPU3BOAUTH A0 HepiBHO-
MipHOIO PO3BUTKY, 3HVDKEHH: CTiMIKOCTI POCAMH HIPOTU 3aXBOPIO-
BaHb, CIPMIMHEHUX TIpubamMy, Ta HEpPiBHOMIpHOIO JOCTUTaHH:
BpO>KaIo.

CoHAmHMK YacTO BUCIBAIOTh HAa OAHOMY IOl 4epe3 KOXKHi
3—4 pokm, IO NPMU3BOAUTH A0 IOSABU CUMITOMIB AepilNTy MiKpo-
eJeMeHTiB 1 3HIDKeHHA HpoAyKTuHOCT. Kputmunmvm ¢asamn
11040 IILOTO € 6—8 Iapa AMCTKIB Ta I[BiTiHH:.

CoHAIIHUK Ay>Ke 4yTAMBUIL A0 HecTadi OOpy, IIMHKY, a TaKOX
MapraHmio, migi Ta 3aziza. Jocuts 400pe mnorpeby y MiKpo-
ezeMeHTax 3a0e3IedyloTh MO3aKOPEHeBUMH ITiAKUBAGHHSIMU. 1x
PO3IIOYMHAIOTh IPOBOAUTH IIicAsl yTBOPeHH: 4-5 map AMCTKiB, KOAU
BiAOyBa€ThCsl IHTEHCUBHUIT PiCT POCAUH i 3aKAaAalOThCS KOIIMKIH.
Harikpamge 3acrocoBysaTu MiKpoJoOpmBa y BUIAAAL XeAaTiB i
ITOEAHYBaTH iX BHeCeHHsA 3 O0OpoOKoIo mociBiB mectmmmaamu. Lleit
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3axis rapaHTOBaHO 3a0e3ledy€ pOCAMHU MiKpoeleMeHTaMU B
HaAOCTYyIHIImMX popMax i came B KpUTHYHUII Iepios pO3BUTKY,
IO CTUMYAIO€ KOPEHEyTBOPeHHS 1 3aKJdajgaHH:d KOIIMKa, a
BiATIOBiAHO i IIiABUIIIEHH IPOAYKTUBHOCTI pOCAMH.

6.7. YAOBPEHHS KAPTOIIAI

Kapronas pisHMTbCA MiABUINEHMMM BUMOTaMM A0 KiABKOCTi
eJeMeHTiB  KUBJAEHHs, HeOOXiAHMX AAs YTBOPEHHS BJCOKOTO
Bpoxaio. Tak, i3 KOXHOIO TOHHOIO Oyap0 pasoM 3 0aanAAsIM
Kaptonas BuHocutsb 5-6 kr N, 1,5-2,0 — P20s5, 7-9 xr K20. 3assuuarii,
paHHi cOpTU 3aCBOIOIOTH MEHIIe eAeMeHTiB KIBAEHHS Ha OAVHMIIIO
NpoAyKIlii, Hixk misHi. Ile MOSICHIOIOTh IOPIBHAHO BUCOKUM
CIIiBBiAHOIIIEHHAM Oaamaast i Oyab0 y misHix coptis. IloBHOLiHHMIT
peXXuUM >KUBAeHHs Oiapie, HXX iHm ¢Qaxkropy, 3yMOBAIOIOTH
TeXHOAOTIYHi, XapuyoBi Ta HaciHHi sKkocti Oyapb. Bmict cyxoi
pedoBuHN y Oyapbax craHoBUTH 13-37 % (y cepeaupomy — 24%),
kpoxmaaio — 829 % (y cepeauvomy — 18 %). Aas HOpMaabHOTO
poCTy ¥ PO3BUTKY, KpiM MaKpOeAeMeHTiB, POCAMHM y AOCTaTHii
KiapKOCTi MaloTh OyTm 3abesIledyeHi MikpoeaeMeHTaMHu — OOpPOM,
MapraHIiieM, Moaib4eHoM, Miaaro, 3a4i30M, IIMHKOM, KOOAaAbTOM Ta
iH. BMmicT y Oiapmiocti TumiB IpyHTiB MiKpOeAeMeHTIiB y AOCTYIIHi
AAs1 pocaAnH PpopMi MOKe 3abe3ednTy AnIe cepeAHIO BPOKaliHiCTh
KapTOILAi.

3a paxyHOK pesepsiB HaciHHOI OyabOM MO0404l pOCAMHMK
AeSKMII 4Yac pO3BMBAIOTbCA HE3aA€XHO BiJ BMICTy eJeMeHTiB
>KVBACHHS 1 BOAM B IPYHTI.

EaemenT >KMBAEHHA HaAXOAATb Yy POCAMHM BIIPOAOBX
Bererarlii HepiBHOMipHO. Haitbiabia iX KiABKICTh 3aCBOIOETHCS
KapTomJeo B TIlepios OyToHisamil i IIBiTiHHA, IO Bignosigae
HalbiapIIOMy IIpupocTy il HaasemHOI Macu. JoO LBITIHHS BOHa
3acBoloe 75 % HeoOxigHOTO asory, 65 — ¢ocdopy i kaaito i 50 %
Mardiio. EaeMeHTH >KMBAEHHS, IO HagXOASATh Y POCAMHU B Ilepiog,
OyAp00yTBOpeHHs1, IepeBa’kHO BUTpadaloThCA Ha pict Oyand. Kpim
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TOTO, B 1Ieli epiog, Ha picT Oyab0 3HAUHOIO MipOIO BILAMBAIOTH a30T,
docdop, kaaiit Ta inmi eaemenTn, HakonmdeHHi B 6aguaai. Tomy
AAsl BUPOIyBaHHA BeAMKOi Macu 0aAmaasi HeoOXigHe iHTeHCHBHe
a30THe >KMB/AEHHs KapToIlli, ade HaAAUIIOK i 0co0AMBO O0AHOOIUHe
KMBAEHHS a30TOM IIicAs ILBITIHHSA 3YMOBAIOE€ CUABHUII  PiCT
baguaas, sarpumye mnpouec OyapOoyTsopenns. Ha mepiog
30upaHHa Bpoxkail0 B OyapOax wmictutbca 4o 80 % asory, 90 -
docdopy i 95 % kaairo 3araapHOTO iX BMICTy B ypoKai.

Peakmiis xapTonai Ha a3oT, pocdop i Kaaill 3a1e>KUTh Bij TUILY
rpyHTy. Hespaxkaioum Ha BeAMKMII IOCIIOAAPCBKMII BMHOC Kaailo,
rnorpeba B HHOMY Ha OiABIIOCTI IPYHTIB BUpa’keHa MeHIIe, HDX
norpeba B asorTi, a iHOAIL i1 Ppocdopi. Anire Ha AerKUX 3a rpaHyao0-
MeTpu4yHMM cKaagoM rpyHrax Iloaiccsa, a TakoX Ha 3aldaBHUX i
Topd’ THUCTUX KaAiil 4acTo ocigae nposigne micre. Ha yopHozemax
TUMNOBMX 1 3BMYAMHMX y MiHIMymi 34e0iabpIIOro 3HAXOAUTHCS
¢ocpop. Ha inmmx tmmax rpyHris Harbiapia norpeba Oysae B
a3orTi.

3abesreueHHs] POCAMH a30TOM Mae€ Bignosigatu dasam
PO3BUTKY KapTOILAi: CBO€YacHe BHECEHHs a30THUX AOOPUB CIIPUE
IIBUAKOMY PO3BUTKY 0aAmaas i paHHBOMY 3MMKAHHIO IIIiABHOTO
crebaocToro B psagxax. IIpore He MoxxHa gomyckatu i HagMipHOTO
PO3BUTKY, OCKiABKM Ile 3aTpUMYy€ YTBOpPeHH:d Oyap0 i 3HMKye iX
SIKICTB, 30KpeMa AeXKicTh i BmicT Kpoxmaaio. Jas popMyBaHH:A
Oyap0 y pocauHmn Ma€ piBHOMIpHO HaAXOAUTHU AOCTATHS KiABKiCTh
azory. /o nsitiHHA IM 1oTpibHO 3acBoiTmM 1OHAZA 75 % 3araabHOL
rorpeOy, ImI00 crapiHHS ANMCTKIB IIOYMHAAOCA He Ay’Ke paHo.
ITisnime g4s NpUIMHEHHS pOCTy OaamMAAs i 30MpaHHS ODPUAATHUX
AAas 30epiraHHs OyAp0 BMCOKOI SKOCTi HaAXOAKEeHHs a30Ty Ma€ OyTu
3MmeHIIeHe. Hecraya a3oTy B >KMBA€HHI KapTOILAi 3HMKYE BpoXKall
Oyap0 yHacAigOK HeAOCTaTHLOTO iX IPUPOCTy i IlepeAdacHOTO
BigMupaHHs Oaamaas. Bucoxki HOpMu a3oTHUX AOOPUB CHPUAIOTH
$OpMyBaHHIO CTOAOHIB ApYyroro i TpeThoro IOpPsAAKY, OyanOu
dopmyIoThes A4pibHi i 3HIDKYETBCS TOBaPHICTD YpOIKalo.
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3a4€XHO BiJ I'PyHTOBO-KAIMaTMYHUX YMOB, COPTiB KapTOILAi,
piBHsI 3allAaHOBAHOIO BpO’KAal0 i IpPU3HAYEHHsS HOpMa a30THUX
200puB koaumBaeThcsl Big 50 go 150 kr/ra a.p. Tak, 3aaexxHO Big
criocoOy BMKOpMCTaHH:S OyAb0, HOPMM IX BHECEHHs MOXYTb OyTu
TaKIMU, KI/Ta 4. p.: HacigHa — 50, panns — 100, aaa ¢putiopy i Ha
kpoxmaab — 120, na wincu — 130, croaosa — 150. Ha mnoasax, ae
BIIPOJOBXK DaraTbox POKiB BHOCMAM OpTaHi4Hi 406pMBa, ImicAas
4eproBOro BHeceHH: TrHOIO (40 T/ra) HOPMY a30THUX AOOPWB 3HIKY-
101 Ha 20-30 xr/ra 4. p. Kpammm asotHuM A400pMBOM A5 KapTOILAi
€ cyApaT aMOHIIO, SIKMII 3HIKY€E YPaskeHHs POCAVH MapIIero.

Qocpop - AOCUTD Ba’KAMUBUIL €AE€MEHT AAsl >KVUBAEHHS
KapToIlai, OCKiABKM poOCAMHa Ma€ C1abOpO3BMHEHY KOpPEHEBY
crcTeMy. 3a BMCOKOTO piBHA ¢ocOPHOIO >KMBAEHHS YTBOPEHH:
OyAb0 TIOYMHAETHCA paHillle, MOAIMIIYEThCA IX AKICTH, IMPUILBUA-
IIYEThCS AOCTUTAHHA, IIABUINYETHCSI BpOXKalHICTh (Ha 6T/ra i
6iapmre). EdexrusHicTs BHeceHHS PocPOpHUX J400pUB 3HUKYETHCS
AuIe 3a Ay>Ke BUCOKOi 3abesmedeHocTi 1pyHTY ¢ocdopom. Ha
Kpaiie 3abesreueHnx ¢ocdopoM IpyHTax edeKTHBHille BHOCUTU
BoAopo3unHHi ¢ocdopHi 400puBa HaBecHi Iepes caAiHHAM OyAbO.
®ocdopHi 400pMBa 3HIKYIOTL BMicT y OyAb0ax HITpaTiB, CIPUAIOTH
3arOEHHIO HAa HUX VIIKOAXeHb. Pocdop VIIOBiABHIOE YpasKeHH:
AUCTKiB PiTOPTOPOIO, MPUIIBUAIIYE AOCTUTAHHA POCAVH, 3MEHIIY€
IIPOHNKHEHHSI CIIOp y OyABOM, MiABUIIYE CTiIKiCTh KapTOILAL IIPOTHU
BipyCHIX XBOPOO, YOPHOI HIXKI, KiAbIIeBOI THIAL, PU3OKTOHIO3Y. 3a
Hectaui Ppocopy pocanay GopMYIOThCA HU3LKOPOCAUMM, BpOXKAIi i
SIKICTB 6y/1b6 BHIDKYIOTBCA (CMaK, IIiABHICTD, IIKipKa).

Kaaiii, Ax eaeMeHT >XMBAEHHs KapTOILAi, HeOOXiAHMIT AAs
peryAioBaHHs, YTBOPEeHHsI, IlepeMillleHHs], HaKOIIMYeHHs i IlepeTBo-
PEeHHs ByraeBoais. BiH BnamBae Ha OCMOTUYHUII TUCK Y KAITMHAaX i
BOJHIII pe>XuM pocanH. PocanHn kapromnai, sKi 400pe 3a0esrredeHi
Kaai€M, BUKOPUCTOBYIOTb MeHIle BOAM Ha YTBOPEHH:S CyXol
PeJYOBMHM 1 Kpallle IIepeHOCATh I0CyXy. ToMy IIpupicT yposKalio Big,
3aCTOCYBaHH: KaJilo BMINUII y HOCYIIAMBUX PerioHax Ta I 4ac
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Iocyxu. BmicT pyxoMux cmoayk ka4ilo B IPYHTI Ha dgiAsHKax, Ae
BUPOIIYIOTh KApTOILAIO, Ma€ OyTM He HIDKYMM, HixK 60 MI/KT.

3a HecTaui KaaAilo B >KMBJAEHHi pPOCAMH KapTOIAi AMCTKU
SKOBKHYTh, IIOUYMHAIOUM 3 KpaiB, Ha HMX yTBOPIOIOTHCI KOPUYHEBI
HEeKpOTUYHi IA5SMU, BHACAIAOK 40TO 0aanAAs BiAMUpa€e paHirre.

Kaaiitni ao0pusa, Ak i ¢ocdopni, y ciBo3miHI A0LiABHO
BHOCUTY Oe3I10CepeHbO IIi4 KapTOILAIO.

Y pasi BUKOpHUCTaHHS IIig KapTOILAIO KOHII@HTPOBaHMX
MiHEpaABHUX A00puUB, sKi MicTsTh auire asor, ¢ocdop i xaain,
BUHIKAE 11oTpeda y 404aTKOBOMY BHECEHHI MarHiio, KaAbIiio i cipku
y CIIiBBiAHOIIIEHHX, OAM3BKNUX AO CIiBBIAHOIIEHH: iX y 3011 pOCANH
KapToILAi.

Kapronas ayxe Bubarampa a0 3aOe3neyeHHs MarHieM. 3a
spo>kariHocti 3040 1/ra norpibro 60-80 kr/ra MgO. Kaaiit i marniit
€ aHTaroHicTaMM, TOMY HecTadya MarHil0 BUSABASIETHCS CUABHIIIE 3a
0AHOOIYHOTO 30iABIIEHHSI HOPM KaAilfHMX 400puUB. 3a TOCTPOi J10TO
HecTaui Ta cTpecoBux (akTopiB (x0104, TOCyXa, IIig dYac SKMX
3aCBOCHHsA MarHil0 3 TIPyHTy OOMEXKeHO) MOXKHa IIPOBOAUTH
[I03aKOpEeHeBi IiAXMBAeHHSA 5 % pO3uMHOM cCyaAbdaTy Mario 3
HepIIMM OOIPUCKYBaHHIM IPOTU (PiToPTOPO3Y.

Kapronas nmopisHsAHO 3 0iABIIICTIO TOABOBUX KYABTYp Kpallle
IIePeHOCUTDh BMCOKI KOHIIeHTpallil I'PYHTOBOTO pO3UYMHY 1 Kmcai
rpyuTu. Kopenesa cucreMa y Hei caabopo3BrHeHa, TOMY ITepeBaskHO
(8095 %) posmimena B opuHomy mapi rpynry. Lleit ¢akrop i
34aTHICTh KapTOIAl HAKOIMYyBaTUM B YpOXKal BeAUKY KiAbKiCTb
€4EMEHTIB >KMBACHHS 3yMOBAIOIOTh IiABUINEHY II peakwilo Ha
BHECEHHsT A00pMB. i TOTPiOHO BUPOIIYBaTM Y CIeIliaaAbHUX
ciBO3MiHax Ha I'PyHTax 3 pisHeM pHcoa. B onTuMaabHOMY iHTepBaai
(5,3-5,8). fIxm1o Takoi ciBO3MiHM B IOCIIOAApPCTBi HEMae, TO IIig 4Jac
BIOOpY II0AiB 4451 BUPOIIYBaHHS KapTOIlAi IOTpiOHO BpaXoByBaTH
CTPOKM IIPOBEeAEHHs BallHyBaHH:.

MaxkcuMaabHa 4is BallHa IIpunaja€ Ha 2-3-i1 pik Iicast 110ro
BHeCeHHs1. BHeceHH: BamHa Oe3rnocepeAHBO MiA KapTOIAIO IIPU3BO-
AUTDH AO YIIKOAXKEeHH:A OyAb0, Y HMX 3HIDKYETBCSI BMICT KpOXMaAlo,
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HOTIpIITy€ThCSA A@XKKICTh IMig yac 30epiraHHsl BHACAiAOK 3MEHIIIeHHS
AOCTYITHOCTi A5 POCAMH KaAilo Ta 30araueHH:s IPYHTOBOTO PO3UMHY
KaapllieM i MmarmieM. TomMy Ha HOpoOBallHOBaHMX IIOASX HOPMM
KaaiitHux 400puB 1oTpiOHO 30iabmyBaTy MpuOAM3HO B 1,5 pasy.

KpiM TOrO, BamHyBaHHs 3HAYHO 3HIVDKY€ AOCTYIHICTL A4
pocann Gopy. Lle MoxHa BUIIpaBUTH BHECEHHSIM OOpPHMX A0OpUB
(0,7 kr/ra a. p.).

Ha Bcix Tumax IpyHTIB BMCOKMII ypoXKall KapTolai OTpu-
MYIOTb 3a CYMICHOIO 3acCTOCyBaHHs OpraHi4HMX i1 MiHepaabHUX
A00puB. EdekTusHicTh iX 4ii Ha ITPOAYKTUBHICTL KapTomai Ipu-
OAM3HO oO4aHaKoBa. Y CTPYKTypi BpO>Kal0 OpraHiuHi ,Z|,O6pI/IBa
BIIAMBAIOTh Ha 30iABIIIEHHsA YaCTKM BeAMKNX OyaApd, IO MOTpiOHO
BpaxoByBaTH IIPM i1X BHECEHHI IIiA HaCiHHI ITOCiBI.

Y pasi BHeceHH:S THOIO IIiJ KapTOILAIO A0 HBOTO IMOTPiOHO
AoJaBaTy a3oTHI 400puBa 3 po3paxyHKy 1-1,5 Kr asoTy Ha KOXHY
ToHHY TrHOIO. CAi4 TakoXX BpaXOByBaTH, IIIO PaHHI copTM KapTomai
Kpallle pearyioTh Ha 404aTKOBe BHECEHHsI a30Ty Ha (OHi THOIO.

Hopmu minepaasHMX A4006puB IIig KapTOIAIO BCTAHOBAIOIOTH
3a4€>KHO Bi4 PiBHs 3araAbHOTIO BPOXKalO, arpOXiMiYHMX HOKa3HUKIB
POAIOUOCTi TIPYHTY, HOPMIU BHECEHMX OpPTaHiYHMX JO0puUB Ta
rorrepednnka. 3a gaHuMu leorpadiunoi mepexi gocaigis, omnTu-
Ma/ABHOIO iX HOpMOIO (0e3 BHeCceHHs OpraHiYHMX JO0OpMB) Ha
AepHOBO-TIig304AUCTUX IPyHTaX € N120P120Kso-120, Ha cBiTAO-Cipux i
cipux aicoBux — N120P9-120K120, Ha TeMHO-cipux AicoBUX i YopHO3EeMax
BUAY>KeHUX Ta oI1ig304eH1X Neo-120P60-120K90-120.

Pospaxosani HopMmu ¢pocdopHuX i KaairtHNX 400pMB, 30KpeMa
XAOPOBMIiCHMX, HaliKpallle BHOCUTI BOCEHM IIiJ OCHOBHIII OOpOOIiTOK
I'PYHTY, a30THi — HaBecHi 3a OAVH IPUIIOM IIig 4ac KyAbTMBarii abo
repeJ, HapizaHHIM rpeOeHis.

CrpiukoBe BHeceHHs A400pMB y OOpO3HNM IIig dac casiHHI
Kaproni edeKTUBHiIIe ITOPIiBHAHO i3 IX PO3KUAHUM HalepeAOAHi
nepeopioBanHsa 3:a0y. Ha samaasHmx i TopdsHMcTMX rpyHTax
MiHepaAbHi 400puBa MOTPiOHO BHOCUTM Auire HabecHi. Ilig dgac
caAiHH: iX BHOCATD ¥ 4031 N2o4oP20-40 200 N2o-40P2040K20-40 y BUTAsIAi
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KOMILAeKCHIX A400puB abo cynepdocdary Pzoo. Bepxusa mexxa 403u
MiHepaABHIUX AOOPUB 3a AOKaJABHOTO BHECEHHs Ha CYTAMHKOBUX
rpyHTax — NeoPsoKeo, Ha cymimanmx — NooPsoKoo. Psiaxose ya06peHHs
€ O0OB'sI3KOBMM IPUIIOMOM, IO 3abesIledyye€ MpPUPICT yposKaio
6yap6 2,5-5,0 T/ra.

INepenecennst yacTuHu a30THUX A00pUB (N2040) 3 OCHOBHOTO
yAOOpeHHsI AAd MiAKMBAEHHs IIi4 4ac MIXPIAHOTO OOpOOITKYy
KapToIlai 3a BucoTu Kymiis 15-20 cm BuripassaHe Anille B payioHax 3
AOCTaTHIM 3BO/AOXKEHHAM a0 B yMoOBaX 3pOIIeHH:s Ha IIIaHmx i
cymimanux rpyHrax. Iliaz>KuBaeHHsT KapTOIlAi a30TOM TaKOXK IIPOBO-
AATD TI0O3aKOPEHEBO B Iepiog, Big ¢pa3y yTBOpeHH: OiYHMX ITaTOHIB 40
LBITIHHA. 3aCTOCOBYIOTH 6 % pO3uMH KapOaMigy pasoMm 3 5 % pos-
9IHOM CyabdaTy Marsilo, MikpoeaeMeHTiB, mectuiiugis. [Iposoasare
4-5 oOmpucKyBaHb 3 iHTEpPBaAOM y 7 Ai0.

Slkictp Oyanb kapTomai 3aaexuTh Big Oaratbox QakTOpiB.
HariBumma ix KpOXMaAMCTICTh CIIOCTEpira€Thcsl Ha HeEyAOOpeHUX
rpynTtax. Opraniuni goOpuBa 4emio 3HMKYIOTh BMIiCT KpOXMaadio B
OyanOax.

ITig yac BUpOITyBaHHs KapTOIIAi IIOP:A i3 BHECEHHAM A00PUB
y IPYHT 3acTOCOBYIOTh 3aMOYyBaHHSI a0O OOHpPUCKyBaHHS OyaAbO
repe/ CaAiHHSIM KOMILA€KCHUMU ,ZI,O6pI/IBaMI/I, SIKL MICTATH Makpo- i
MiKpOeJeMeHT!, IIPOBOAATh II03aKOpeHeBe MiAKMBAEHH:I HUMU Y
nepiog Bereranii: y ¢asy 7-10 posBMHeHNUX ANMCTKIB, Iepes, i micas
LBITIHHS, Ha ITOYaTKy OyAbOOYTBOPeHH:, 0COOAMBO ITig Jac IOCyXH i
BIICOKOTO 3HA4eHHs NoKasHuka pH rpynrosoro posuuny. Ilepea
MO3aKOpPeHeBUM ITiAKMBAEHHAM CIIOYaTKy IIPOBOASTh TecT Ha
He0Oe311eKy OOITiKaHHs POCAVH.

6.8. YAOBPEHHJI PITTAKY

Bucoxi Bpoxkai pimaky BUPOIIYIOTh Ha POAIOYMX I'PYHTax 3a
OINITUMaAbHMX HOPM BHECEHH: OpraHidyHUX i MiHepaAbHUX AOOPUB.
3aae>xHO Big Tumy IpyHTy pH HOBMHHO craHOBUTH Big 6,2 a0 7,0.
Huspkuii Bpokail crioctepira€Tses Ha rpyHTax 3 pH Himokue 5.5. 3a
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nokasHuka pH 6Oiapm sk 6,5 3HMKYETHCSA YIIKOAXKEHHs pilaky
KaIlyCTSIHOIO KMAOIO, aJde POCAMHM CTpakJaloTh Biag HecTaui
MikpoeaemenTis. Ha crBopennst 1 T HaciHH:A 3 BiAIIOBiAHOIO MacoiO
coaomu 3 IpyHTy BuHOCUTBC 50-60 xr N, 20-25 — P20s, 40-50 kr
K20, 1110 3Ha4HO OiabIITe, Hi>K BUHOCATS iHII KyABTYPH.

Pimak a00pe pearye Ha ImicaAs4il0 OpraHiyHMX A00pHUB,
yHeceHMX ITig nonepeauuk. Ilosay HOpMy docopHMX i KaAilTHMX
A00pMB HaliKpallle BHOCUTH IIicAs 30MpaHHs IoIepejHMKa i, Jac
OCHOBHOTO 00pO0iTKy IpyHTy. Ha rpynTax i3 cepeaHiMm piBHeM
3a0e3re4eHoCTi pocAnH pyxoMuMu (popMaMy OCHOBHMX e1eMeHTiB
SKMB/AEHHS ONTMMAaABHOIO HOPMOIO MiHepaAbHNX A00OpuB €
Niso-120P60-90K 60-90.

Pinax Haae>XuThb 40 HaliBMOATAMBIIIINX KYABTYP 40 CIpKI.

Harikparmre BHOCMTM — cipuaHi AoOpmBa Iij4  OCHOBHUM
00pobiTok rpyHTy y HOpMi 30-80 kr/ra A. p. [loTpiGHO BpaxosysaTn,
IO BHECeHHS BMCOKMX HOPM CipKM MOXe IIiABMUINYBaTH BMICT
rAI0OKO3MHATIB y HacinHi. Ha mpakrmuii Mo>XHa Opi€HTyBaTHCA Ha
HOpMY BHECEHH:I CipKM, SIKa CTaHOBUTH 1/4 HOpMU a30THMX A0OpUB.
3assuyari, BHOCATH 30—40 Kr/ra cipku, a Ha (oHi opraHiYHUX 400pUB
HOpMYy 11 3HIDKYIOTE 40 20 Kr/ra. BHeceHHs cipku B I'pyHT epeKTus-
Hillle, HiXX To3akopeHeBi MigxubaeHH:. Ilig pinak, sk i mig i\mm
KaITyCTsHi KyAbTYpH, e(peKTUBHO 3aCTOCOBYBaTH CyAbdaT aMOHIIO.

ITozakopeHeBi IIig’KMBAEHHsA HPOBOAATh ANIIE 3a IOCTPOL
Hectaui cipku. OcranHii epeKTUBHUIT CTPOK iX IpoBeJeHHs — (asa
rouaTKy OBiTiHHA. IIpy npoMy BHOCATH 6-8 KI/ra Cipkm y BUTASAL
cyabpdaTy aMOHiI0 abo KoaoigHOI cipkm. IloBropHe miA>XMBAEHH:
IPOBOAATL AMINE IIiCAs BUABAGHH: 3HAYHOI HecTadi cipky,
sacrocoByioun 10-30 kr/ra cyasdaTy MarHiio abo cyabdary aMOHiIo.

Haiibiapmme pinak pearye Ha a3oTHi go0pusa. Ilia pinak spuit
iX 3a3BU4Yall BHOCATD IIig dac IIepeArOCiBHOI KyAbTUBALlil y HOpMax
80-120 xr/ra 4. p. Y paiioHaX AOCTaTHBOIO 3BOAOSKEHHS Ha I'PyHTaXx
A€TKOTO I'paHyAOMeTPUYHOIO CKAaAy 3 MeTOIO ONTUMi3allil a30THOTO
SKMBJAEHHSI pPOCAMH a30THi a00pmBa AOLIABHO BHOCUTU Y ABa
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npuiioMun: Ao movartky cisou (50-60 kr/ra 4. p.) Ta A4 MiAXKUBAEHHS
y ¢asi 4-6 aucTKis.

Pinmak o3mMmit 3 yci€l KiAbKOCTi 3aCBOIOBAaHOTO a30Ty BOCEHU
BuKopucrosye 20%, Ha IOY4aTKy BiAHOBAeHH: Bereranii — 36, Ha
royaTKy OBiTiHHA — 31, Hampukinni Beretanii — 10%. Buxoasun 3
LLOTO, I mHepeArnociBHUII OOpPOOITOK IPYHTY BHOCATH a30THI
a00pmBa y go3ax 30—40 xr/ra 4. p. Lle gocuTh BaXkAMBO, OCKiABKI A0
3UMM POCAMHM IIOBMHHI MaTy 6—8 AMCTKiB i cteb10 He Oiablie abo
piBHe 2cM 3 JiameTpoM KopeHeoi mmiiku 8-10 MMm. JoGpe
PO3BUHeHi IOCiBU 3a OCiHHIN mepio 3acsoioioTs 60-70 kr/ra a3ory,
ToAi sK mmeHnia o3uMa — 20 kr/ra. HagmipHe a3oTHe >XMBAEHH: B
Llell nepiog moripiiye nepesuMiBaio pocanH. IligxmuBaeHH:A pinaky
O3/IMOTO a30THUMU AoOpuBaMM IIi3Hime 4-5 AuUCTKiB 30iabmrye
KiAbKiCTh BOAY B TKaHMHAaX, IIEPEIIKO/Ka€ HOPMaAbHOMY IIpOLeCcy
3arapTyBaHHsI POCAMH. SIKIIIO y BepecHi — >KOBTHI pOCAMHM pilaxy
CA1ab0pPO3BMHYTI, IX AMCTKM CBiT/A0-3€4€Hi, IOIIepeAHIKOM € 3€PHOBI
KyABTYPH 3 IPMOPAHOIO COA0MOIO, BUHMKAE HEOOXiAHICTh OCIHHBOTO
BHECEHHs a30THUX A00puB. BidyaabHOIO 03HAKOIO A4S MiAKUBAEHHS
€ HasBHICTb IIOYEPBOHIAMX UM >KOBTMX AMCTKIB Ha pocAMHax. Y
IIbOMy BUIIaJKy He IIi3Hillle IIepIIoi AeKaau >KOBTHSI BHOCATD
amiauny ceaitpy (20-30 xr/ra a3ory) abo HpPOBOAATL IIO3aKOpeHeBe
nigxusaeHHsa 8-10 % poszumHOM KapOamiagy.

A3oT HampoBecHi TOTpiOHO BHeCTH sKOMoOra paimre. Y
pajioHax 3 AOCTaTHIM 3BOJOXKEHHSM PO34piOHe (y 2 CTpoxm)
BHECEHH:I a30THUX A00puB HaiiepeKTUBHiIIe.

3 ypaxyBaHHsAM IIOII€peAHMKIB, PiBHA POAIOYOCTI IPYHTY i
3aI11aHOBAHOI BPOXKAMHOCTI 3a IEePIIOro PaHHbOBECHSIHOTO ITiAKMB-
2aenHs BHOcATh 80-100 xr/ra asory. Ilia wac apyroro mia’xmBaeHH:,
SKe TPOBOAATH 4Yepe3d 2-3 TIVDKHI ITicAs IIepIIOro, 3a3BU4all Ha
IoYaTKy pocTy crebaa, ade He Ii3Hillle MOYaTKy IIBiTiHHS, BHOCATD
40-80 xr/ra a3ory. Beamumny apyroi 403m BM3HAYalOTh Pi3HULIEIO
MiX pO3paxoBaHOIO HOPMOIO a30THMX AOOPUB i BeANMIMHOIO IepIIIol
A031. 3a YMOB HEAOCTaTHbOTO abO HECTIIKOTO 3BOJOXKEHH:I Ilepe-
HECeHHs1 4YacTMHM as3oTy AJoOpuMB y Apyre IiAXUBAEHHA €
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Hee(PeKTMBHUM. 3a YMOB AOCTaTHBOTO 3BOJOKEHHS MPOBOAATD i
TpeTE IMiAXMBACHHS Iepe LBITIHHSAM aMiadHOIO CeAiTpolo y A03i
3040 xr/ra 4. p. A30T IIbOTO IiAXKUB-A€HHS CIIPUSIE POCTY CTPYIKIB i
MigBUIITy€ Macy HaciHHA pinaky. OgHOYacHO 3 BHECEHHAM I1eCTU-
nMAiB piltak MOXHa 00po0AATM KidbKa pasiB 8-12 % posumHOM
kapbamigy (300 a/ra) a0 ¢asy IBiTIHHA.

3a BpoxxaitHocti 30 11/ra pinmak BuHOCUTH 3 IpyHTY 300—400 r
6opy, 1000-1800 r mapranio i 10-15 r moaibaeny. ¥ 3aaisi, IIMHKOBI
i Miai BiH He Ma€ migBuIIeHOI ToTpedu. 3 ycix MikpoeaeMeHTiB BUpi-
IIaZpHe 3Ha4eHHs Mae auie 6op. Voro Hectaua MoOXe BUKAMKATH
Ay>Xe paHHE ocuiraHHsg OyOOHIB i1 KBiTOK. J3OBHIIIHI ypa>kKeHH:
POCAUH ITOAIOHI A0 ITOIITKOAKEHH: pilTakoBUM KBiTKOiZ0M. ITig>Kums-
A€HHIO OOpOM pOCAMHM HOTpeOyIOTh y IepioJ, aKTMBHOTO POCTY
crebea i maronis. KpiM Toro, miA>XXMBAEHHs IPOBOAATL Ha IOYATKY
UBITIHHS, IO 3HAYHO 3MEHIy€ OCUIIaHH: KBiTOK. Take oOmpumcky-
BaHHJ MOXHa IIO€AHATH 3 OOpoOKo1o iHcekTmumAamu. Josa
BHeceHHs1 OopHux 2406pus 200—400 1/ra 4.p.

6.9. YAOBPEHHSI OBOYEBUX KYAbTYP

Ocobausocmi xusrenns oeouesux xyavmyp. Buponrysanms
Pi3HMX OBOYEBMX KYABTYP Y Pi3HMX IPYHTOBO-KAIMaTUMYHMX yMOBax
rnorpeOye  AudepeHIiioBaHOTO IiAX04y IIO40  pO3pOOAeHH:
CHCTeMU 3aCTOCYBaHH:A Iig HuX A400pus. IIpore € i aeski 3araabHi
3aKOHOMIpHOCTI IX BupoIyBaHH:A. Bci oBodeBi KyabpTypm JoOpe
pearyioTh i AalOThb BUII Bpo’Kal Ha OKYABTYPEHMX IPYyHTax, IO
MaloThb CHOPUATAMBI arpoisMyHi BAACTMBOCTI Ta arpoximiuHi
XapaKTepUCTUKM, JAOCTaTHBO TIyMycoBaHi, 3i caabokmcaoro abo
HeMTPaAbHOIO peakli€lo cepeiosuita. PaHHI Terna04100HI oBodesi
KyAbTYpU HaliKpallle pOCTYTb i PO3BMBaIOThCA Ha IIPOIPITHUX A€TKO- i
CepeAHbOCYTAMHKOBUX TIPYHTaX, IIi3HI — MeHII BuOaramsi 40
IpaHyAOMeTPUYHOIO CKAaAy I'PYyHTY. /A5 OBOYEBUX KYABTYP BMKO-
PUCTOBYIOTh BiAIIOBigHe IpyIlyBaHHS IPYHTIB 3a piBHeM 3abesie-
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9eHOCTi pPOCAMH pPYXOMMMM CIIOAyKaMM €/]€MEeHTIiB >KIBAEHH:
(taba. 6.1) i BUIIIMMY HOpMaMM A00PUB.
Tabanms 6.1

I'pyriyBaHHs IPYHTIB 32 BMiCTOM PyXOMMX CIIOAYK eAeMeHTiB
JKUBAEHHSI AAsl OBOYEBUX KyaAbTYp, MI/KT

Asor . .
. . g Bwmicr pyxomux Bwmicr pyxomux
riapoaizosanmit| 2 N <anio
crioayx 3a 27 crroayk pocdopy CIIOAYK Kaai
E 9 3a METOAOM 3a METOAOM
MEeTOA0M S =
. 5 A
3abesnevenicTs| o 8
5 s 5
T
pocanx § 3 g2 3 3
eZeMeHTaMI g 3 g9 g % g 3 % g
SKMBAEHH S il é E z Z E £ z g
i a | = = & = Z £ & g
S 3 &g 5 S p=. 5 ] s
Z S NG V) 5 v 5
5y T
@
[l

Ayxe nu3pka | 40-50 [150-200| 8-15 | 50-100 | 50-100 [15-30| 80-120 | 40-80 |200-300

Huspka 50-70 | >200 |15-30 |100-150{100-150|30-45|120-170| 80-120 |300—-400
Cepeanst 70-100 - 30-60 |150-250{150-200{45-60|170-250{120-180{400-600
ITiaBymena >100 - >60 | >250 >200 | >60 | >250 >180 >600

3a BUMOIaMM JO YMOB JKMBJAEHH:A OBOYEBI KyABTypU
MOAIAAIOTh Ha Taki rpymm: Ay>ke BuOaramsi — oripox, nubyas,
JacHUK, MOpPKBa, IeTpyIlKa, Ilepellb, Oakda’kaH, KallycTa IBiTHa i
OproceabchKa, caslat; BuOaraAmsi — KamycTa 0iaoroaosa i koabpabi,
roMmigop, OypsK CTOAOBMII, INIMHAT, celepa, Ksacoas, rapOys,
KabauoK; cepeAHbOBMOArAMBi — TOPOIIIOK 3€A€HUI, pedlcKa, pedbKa,
I1aBeab.

YpaxyBaHH: KiAbKOCTi, AMHaMiKM Ta IHTEHCMBHOCTI 3aCBOEHHS
€1€MEHTIB >KMBAEHH:I OBOYEBMMM KyAbTypPaMI AA€ 3MOTY BUPIIIUTA
NNTaHHA iX yAOOpeHHs, a 3HaHHA 3MiH y CHiBBigHOIIeHHI MiX
€4eMeHTaMU IIiJ Jac BereTaril pOCAMH — TOYHIIIe BCTAHOBUTH 403U
A00pUB AA IX MiAKMBAEHHS y pi3Hi a3y pO3BUTKY.

Pisni oBoueBi KyabTypu HOTpeOyIOTH pPi3HOI KOHIIeHTparliil
coaeit B IpyHTi. Ilig geski KyaAbTypu MO>KHa IiABUILyBaTu HOPMU
200puB Oe3 3aBAaHHA IM IMKOAM. JOCUTDH UyTAMBI A0 KOHIIEHTparlil
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coaeit (< 0,4 %) oripok, nubyAsl, YJaCHMK, MOPKBa, pPeAlcKa, KaIycTa
YepBOHOI040Ba, T'OPOX OBOYEBUI, KBacoAas, KyKypyasa. Ilia Hmx
HaliKpallle BHOCUTM THilf, a MiHepaapHi A0OpmBa y HEBMCOKMX
HOpMax IIO€AHYBaTU 3 OpraHiyHmMmu. /0O COAeCTIIKMX HaAeXXaTb
KyAbTypH, 110 pOPMYIOTh BPO>Kail 3a KOHIIEHTpaLlii coAeil B IPYHTI
0,4-0,6 % — momiaop, meperrp, Kamycra 0iaoroaosa, peAbka. Bypsk
cToa0BMIi, OakaaxkaH, rapOys, KaByH — Ay>Ke COAECTiViKi KyAbTypu.
Borm Burpumyiors Bmict coaeit 0,6-0,8 % i a0bpe pearyors Ha
MiHepaAbHi A00pMBa, OpraHiuHi A0OpuBa MOKHA BHOCUTHU IIi4
rorepe/H1K.

Peaxiiisi pocamH Ha KOHIIEHTpAIlil0 IPYHTOBOTO PO3YMHY
BeAMKOIO MipOI0 3aA€KUTh Bij BAaCTMBOCTEl I'PYHTYy, HacaMIlepe/,
Bia GydepHocTi i1 BOAOTOEMHOCTI, a TaKOX BiJ BMiCTy OpraHiuHux
pedoBMH, sKi 3yMOBAIOIOTh iX BOMpPHY 34aTHicTh. Tak, BucOKa
KOHIIEHTPALIisl co4ell y TOpQ sHOMY I'PYHTi He IIPUTHIUy€ OBOYEBIX
KyAbTYp, @ Ti caMi HOPMM Ha CyIIIIaHOMY I'PYHTi IIPUIMHAIOTH 1X
picr.

Aast GiABIIIOCTI OBOYEBMX KyABTYP KUCAOTHICTH I'PYHTY AO-
IyCKA€ThCsA He HyoKde 3a pH = 5,5, cTyIiHbp HacuyeHoCTi OCHOBaMM —
He MeHm K 75-80 %. Bwmicr oOMiHHOTO a4IOMiHIIO Ma€ He
nepesutrysatu 30-40 Mr, a 445 TaKMX KyABTYp, AK IMOyAs, YaCHUK,
cazar, mmyHar — 10 Mr/kr rpyHTYy.

Ha cepeanvokucaux rpynrax (pH=>5,0-5,5) moxyrs pocrtn
IIOMigop, peAMcKa, peabKa, Imaseab. IlepeHocsaTs caabokmcay
peaxito (pH = 5,5-6,0) mopxksa, oripok, ropox, rap6ys. IlorpedyioTs
I'PYHTOBOTO cepeAOBuINa, 6AM3bKOTO A0 HelTpaasHOro (pH = 6,0-6,5)
Karycra, Oakaa’kaH, XpiH. [pPyHTIB 3 HeTPaAbHOIO PEAKIi€I0
noTpeOyIOTh OypsK CTOAOBMII, Ilepellb, YacHMUK, cadaT, KBacoAs,
IIINNMHAT, ceaepa, criapka.

3acmocyseanns dobpus. Y ciBo3MiHax, e BUPOIIYIOTh OBOYEBi
KyAbTYPH, BalTHyBaHHs IIPOBOAATE 3 TaKMM PO3PaxyHKOM, 1100 BOHO
Maao HabiapIly AiI0 Ha KyABTYypM, IKi Ha HBOIO CUABHO pearylorh, i
MEHIIly — Ha Ti KyAbTYypH, SKi IIOTepHalOTh BiJ HaJAUIIKY KaAbLilO
(MOpKBa, TeTpyIlKa, peabKa, MOMigop, Kabadok, peguc). JoOpi
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pesyabTaTu J4a€ IIATPUMYBaAbHE BaIlHYBaHH:A i3 IOPIYHMM
sHeceHHsAM 1-1,5 T/ra BanHa abo 2-3 T/ra uepes pik. Ha caa®o- i
cepeAHBOCOAOHIIEBMX IPyHTaX BHOCATS 4-5 T/ra rircy.

OcHoBHY KiAbKicTh oprasiuHmx, ¢ocdopHux i KaailtHmx
A0OpMB BHOCATH ITig 4Yac OCIHHBOTO OOpOOITKY IPYHTY, a30THI —
HaBecHi. Ha mimanmx i cymimanux rpyHTax kaaiiini 400pusa Takox
AOIT1ABHO BHOCUTM HABECHI.

Y rocmiogapctsi mig oBoueBy CiBO3MiHYy opraHiuHi 400puBa B
HeOOXiAHMX KiABKOCTAX BMAIASIOTH y Hepiry depry. Ha opraniumi
A00pmBa ay>Ke A00pe pearyloTh KyAbTypy, IyTANBi 40 KOHIIEHTparlil
I'PYHTOBOTO PO34YNMHY: MOPKBa, 1110yAs1, oripok. Ilia croaosi kopene-
111041 He PeKOMEeHAYIOTh BHOCUTU CBiIXKUI i caabonepenpianii rHii,
OCKIiABKI Il MOXKe CIHPUYMHMUTU TiAKyBaHHS KOPEHEeILA0AiB, IO
BHIDKY€E iX ToBapHy sKicts. ToMmy mig HMX BMKOPUCTOBYIOTH abo
neperniin (20-30 T/ra), abo ix BupomyoTh Ha 2-3-11 piK micas
BHeceHHs THOIO. Ilig muOyaio Tako>X BHOCATH Aumie nepersiin (30—
40 1/ra) abo nepenpianit rHint. CBiXXUil IHiT MOXXHa BHOCUTU IIiA
nonepeauuk. Ilig oripox, HaBHmaky, Kpallle BHOCUTM CBIXXMII THIJL,
SIKUI, KpIM e/1eMeHTiB >KMBAeHH:I 3a0e31euye pOCAVHY ByTA€KICAUM
rasoM, IO BUAIASETLCS y MPOLIeci I0ro po3KaaJaHH:.

3araaoM IIiJ4 OBOYeBi KyABTYpM 3 TPUBaAMM BereTalliliHMM
IepioaoM Kpallle BHOCUMTM HaIliBIlepelpiauii THii, a mij paHHi —
Hepenpianit abo BHOCUTU J1OTO MiJ, IIOIIepeAHNK.

3a e]eKTUBHICTIO BUKOPUCTAaHHS MiHepaAbHUX A0DOpUB
OCHOBHi OBOY€Bi KyAbTYpPU MOXKHa PO3MICTUTU B TaKOMY IIOPSAAKY:
OypsIK CTOAOBUIA, KaIlyCTa, IIOMiA0pP, MOPKBa, OripOK, MOy As.

ITig yac ciBOM ApiOHOHaCIHHMX 1 paHHIX KyAbTyp MOXKHa
TaKoX 3actocoByBaTu AoOpuBa B 4031 NioP1Kw. ITpm nbromy
noTpibHO  BHOCUMTH abo aumte oguH  ¢ochop y  BUTALAL
cynep¢docdary rpaHyab0BaHOIO, adO Bigpasy 2-3 eAeMeHTH y cKAaal
KOMIIAeKCHUX 400puB. JoOpuBo y psAgkax mMae Oytu 3a 2-3 cM Big
HacinHA. PasoMm 3 HaciHHAM MOXHa BHOCHTM Aullle cyrepdocdar
rpaHyAbOBaHMI, 3MEHIIMBIIM JIOro 403y Bapiui. Ha psaakose
BHECEHH:s1 J0OpWB HallKpallle pearyioTh peabKa, IIIIMHAT, caaar,
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Kpin, Mopksa, Oypsk croaosuii. Ilig mopxsy i 1ubyaio pirgacry B
psAsxku BHOCATH Autite ¢ocdop (y Burasgai cymepdocdaris), mia
OTipoK, OypsK CTOAOBMII, IOMigOp, KaIlycTy O0id0TOAOBY — IIOBHE
MiHepaabHe A00pusBo. Ilia vac caainHs poscasgu A0O6pmBa MO>KHA
BHOCUTU 3 IIOAMBHOIO BOAOIO (KOHIIeHTpawis posunny 40 0,2 %).

Jlkmo B ocHOBHe yJ00peHH:s BHeCeHO He BCi 400pmBa, TO
IIPOBOASATH MiAKMBAEHH: a30TOM, 3a ITOTpeOdM — IOBHUM J0OPMBOM
Mi4 yac MiXKpsAHOro oOpoOiTKy IpyHTY. [liAK1BA€HH: ITPOBOAATD i B
IHIIIMX BMIIaAKaX: B paliOHaX AOCTaTHLOTO 3BOJOKEHHs Ha IPyHTax
AETKOTO TPaHyAOMETPMYHOIO CKAaAy; B YMOBax 3pOIIEHH: 3a
TpUBAJAOIO IIepiody Bererallii pOCAMH; 3a BMCOKMX HOPM MiHepa-
ABHUX A0OpPWB, KOAM pa3oBe BHECEHHs MOXKe IiABMINNTY KOHIIEH-
Tpallil0 I'PYHTOBOIO PO3YMHY 4O KPUTMYHOI MeXi, i TMM camMuM
HeTaTMBHO BIIAMHYTM Ha picT pocamH (MOpKBa, IIMOyAs, OIipokK).
Ilepme migxmBaeHH:A (3a MOTpeOM) mposoaaTh uyepes 10-15 4i6
micasl BUCaAXyBaHHsI po3cajll, Apyre — depe3 2-3 TVUKHI y Iepiog
iHTeHCHBHOIO pocTy pocanH. JoOpuBa BHOCATL KyAbTHUBaTOpaMIU-
pOCAMHOMIAXKMBAIOBaYaMM: 3a IIepIIOro IMiA>KMBAEHHS Ha BigCTaHb
6—8 cM Big pocanH Ha randOuny 5-8 cM (1106 pocamHU He IpyICHIIa-
AUCSI TPYHTOM), 3@ APYIOIO — y CepeAMHy MiXpsiab Ha randuny 10—
12 cm. B yMoBax 3porrteHH:T 400p1Ba 3aropTaioTh Y IPYHT A0 IOYATKy
noausaHH:a. JoOpi pe3yabTaTul Ja€ BHECEHHS AOOPUB 3 ITOAMBHOIO
BOJ0IO.

Orxe, cucrema yAOOpeHHsS OBOYEBUX KyAbTyp Mae€ OyTu
COopsIMOBaHa Ha MiABUINEHHS iX HPOAYKTMBHOCTI Ta POAIOYOCTI
IPYHTY; OTPMMAaHHS IIPOAYKIII 3 BMCOKMMMU CMaKOBUMM i
TOBapHUMH ITOKa3HMKaMM $KOCTi, AOIYCTMMMM BMICTOM HITparTiB,
MiABUIIIeHHsI TepMiHiB i 30epiraHHsI.

Yoobpenna wxanycmu. Cepea pisHUMX TIiABMAIB KaIycTu
HalIompenima 6i10roA0Ba, COPTH SKOI 3a TPMUBAAICTIO BereTarili-
HOTIO IHepiogy INOAiASIIOTh Ha paHHBO-, CepeAHbO- 1 IIi3HBOCTUIAL.
Bona a00pe pocre Ha pogioumx IpyHTax 3i caabokmcaomo i
HelTpaabHOIO peakuieio (pH = 6,5-7,3). Ha xncanx rpynrax kamycra
YPaXkalOTbCs KMAOK, IIPMUOMY PaHHs CUABHIiIIe, HDK misHA. Tomy
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Taki IpyHTHM OOOB’S3KOBO BaIlHYIOTh. MeaiOpaHT BHOCATH IIig
nonepeaHnK adbo OesrocepeaHno mig Kamycry. Ilismbocturai copru
KalycTu BUOArAmsill A0 pPOAIOUOCTI IPYHTY, HIXX paHHBO- Ta
cepeAHbOCTUIAL.

IlopisHAHO 3 iHIIMMM OBOYEBUMMM KyAbTypaMu A4s1 GOpMy-
BaHH:SI BpOXKalO KaIlycTa BMKOPMCTOBY€ 3HAYyHO OiabIlle e]1eMeHTiB
>kuBAeHH:. Oco0anBo OaraTto BoOHa IOTpedye aszory i kKaaito. Ilig gac
yAOOpeHHsI pi3HMX COPTIiB KaIlyCTU He CAid, AOIycKaTu HaAAMIIKY
a3oTy, OCKiABKM TIpM IIbOMY B TOAOBKax INABMIIYETbCA BMIiCT
HITpaTiB, YHacAiAOK YOTO pi3KO IIOTiPINY€ThCA IX AEXKIiCTh. 3a
HecTadi B XKMBACHHI POCAMH a30Ty i Kaailo He CAia AOIyCKaTu TaKOXK
HaaAnImkKy ¢ocdopy, 60 TOA0BKM KaIycTM IIi4 4Yac 30epiraHH:A
YPaKyIOThCsl HEKPO30M, CipOIO THIAAIO Ta iHITMMM XBOpOOaMIA.

Y mepiog Bereranii KaIlycTa CIIOXKIBA€ €A€MEHTHU >KMBACHH:
HepiBHOMipHO. Tak, y mepmmii Micialb IicAs CagiHHS BOHa IX
3aCBOIOE AOCUTDL IIOBiABHO, aae BMOAraAmuBiCThb pOcAMH 40 BMICTy IX
pyxommux ¢opMm y IpyHTi Beamka. 3a Ieli yac KaIlycTa 3acBOIO€
6amsbko 10 % asory, 7 — gocdopy i 8 % kaairo 3araapHOI ITOTpeOU.
HariinTeHcuBHinIe BOHa iX 3acBOIO€ 3a 4ac (POPMyBaHH:A TOAOBKI,
KOAM BigOyBa€ThHCA ITOCIA€He HAKOIMYeHHs CYyXUX PedOBUH. 3a Iiel
repioa, sikuii Tpusa€ 1,5-2 mic., kamycra noranmHa€ 6amspko 80 %
azoty, 86 — ¢ocdopy i 84 % Kaail0 MaKCMMaABHOTO iX BMICTy B
yposkai. OT:Ke, BicOKa BUOArAmMBiCTh KaIlyCTU 40 POAIOYOCTI IPYHTY
3yMOBAIOETLCS il HiABUIIIEHOIO IOTPeOoIO B e4eMeHTaX JKUBACHHS Ta
iX IHTEHCUBHUM BMKOPMCTaHHSIM 3a ITOPiBHAHO KOPOTKMII IIepiod,
TOOTO Yy TmIporieci ¢OpMyBaHHs TOAOBKI.

HeszazexxHo Biag TpmBaaOCTi BereTallii cOpTM KaIlyCTH BIKO-
PUCTOBYIOTh MPUOAM3HO OAHAKOBY KiABKiCTh €4€MeHTIiB >KVBAEHHs
Ha 1 T roA0BOK i BiAIOBigHY HETOBapHy 4acTUHY Bpoxalo, Kr: N — 4,1,
P05 - 1,4, K20 - 4,9.

Xoya Kamycra MOKe JaBaTu BMCOKI Bpoxkal Ha oni
MiHepaAbHIUX A00PUB, BOHA 4OCUTh IIO3UTUBHO pearye i Ha BHeCeHHs
3040 t/ra rHOIO abo 40-50 T/ra xommocty. bGiabpllle pearyioTs Ha
BHECEHHsI THOIO cepeHi 11 misHi coptm Kamyctu. Lle MOsACHIOIOTH

323



IIOCTYIIOBUM PO3KAaJaHHAM THOIO 1 migsuineHomo mnorpeboio
KaIlyCT! B eJeMeHTaX >XMBAEHH:A y Iepios (pOpMyBaHHA T'OAOBKI.
Panni coptu KamycTu Kpaiie po3MillysaTi I1icas 4o0pe yAoOpeHux
THOEM IIOoIlepeJHUKiB abo OesrmocepeAHLO BHOCHMTH IMij HMX AMIIIe
nepenpiamit tHif. CBDXMII THilT BHOCUTM HeAOILiABHO, OCKiABKU
3aTATYETbCA AOCTUTAHHS TOAOBOK. Bucokmii edekr gae Miciiese
BHeceHHsI neperHolo (8-10 1/ra) — B AMKM Iig 4ac cadiHHA po3cagu
KaIlyCT!, 30KpeMa Ha MaaAopogioumx rpyHrax. Iligsmimeni nopmn
THOIO i IIOBHe MiHepaabHe J0OpPMBO 3a0e3MedyloTh OTPUMaHH:I
BIMCOKOIO BPO>KalO KaIlyCTH, IIPMCKOPIOIOTD il 4OCTUTIAHHA, IO Mag
BeAMKe 3HaueHHs 445 BUPOIIyBaHHS paHHbOI TOBapHOI MPOAYKILii. ¥
pasi BHeCeHH: AMIlle THOIO KaIlyCTa BigdyBa€ HacaMIlepeJ HecTady
a3oTy, TOMY IIOTPiOHO 404AaTKOBO BHOCHTM MiHepaabHMit a3oT. Ha
yopHO3eMHMX IpyHTax /licocremy i Cremy 3a HecTayi THOIO Ii3HIO
KaIycTy MOXKHAa pO3MIIllyBaTU IIiCAs YTHOEHUX IONepesHMKIB.
HopMu asorHux 4o0puB y npoMmy pasi migsuinyiots Ha 15-20, a
docPopHux i xaaiitHnx — Ha 25-30 %.

Hariuimuii  Bpoxkaii KaIlyCTU OTPUMYIOTh 3a ITO€/JHAaHH:I
BHeCeHHs IIi4 Hei THOIO i MiHepaapHUX A00pmB. Y IIbOMY pasi
crioctepira€Thcs piBHOMIipHe i HaliIOBHiIIe 3abe3IedeHHs! KarycTi
eseMeHTaMm >KMBAeHH:A. Ilig 4yac BupoIllyBaHH:A paHHIX COPTIiB
Karyctu mig 3s106aeBuit 0OpobiTOK IpyHTY Ha (OHI OpraHigYHMX
2006puB BHOCATDH Pe-90Ke0-90, a30THI 400p1Ba — i yac repesrociBHol
KyaptuBanii 40 120 kr/ra 4. p. fKmo mig paHHIO Kamycty He Oyao
BHECEHO AOCTaTHBOI KiABKOCTI 40OpUB, POCAMHN ABidi MiAKMBAIOIOTh
MiHepaapHUMU A00puBaMu y 403i Nis20P20Ka; mepmmii pas gepes
8—10 ai0 micas cagiHHA po3caay, APYTUIl — y Iepiod 3aB’s3yBaHH:
roA0BOK. JAas IiAXXMBAEHHsA MO>KHAa BUKOPUCTOBYBaTU OpTaHiuHi
A00puBa — rHOIBKy (2—4 T/ra) abo nrammuui nocaig (0,5-0,7 1/ra),
3asjaseriazb pos3OaBMBIIM IX BOJOIO Y CIIiBBiAHOIIIEHHI BiAIIOBiAHO
1:4-5Tal:10-15.

ITig yac BupoOIlyBaHH:S cepeAHiX i Ti3HIX COpPTiB KaIlycTu
ONTUMaAbHI HOpMHU AOOpUB MOXyTb OyTm Takumu: Ha Iloaicci
(aepHOBO-THiAg30aMcTi TpyHTM) — 40 T/ra THOIO 3 Ni20-180P120K120-180;
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y Aicocrenry (#Ha wopHOzemHMx IpyHTax) — 30-40T/ra rHOIO 3
Niso-120P60-120K60-120; y Crerry — Nizo-180Po0-120K90. Kpim Toro, xamycra
A0Dpe pearye Ha CipKOBMicHi 400puBa.

MicrieBe BHeCceHHs1 AOOpMB IIig Yac cadiHHA po3caay IO
15 xr/ra A. p. KOMILAeKCHMX A400puB (HiTpoamodocka, HiTpodocka Ta
iH.) mABMIIy€ BpOKalHiCTh KarycTu Ha 4-6 T/ra.

Y pasi BupomrysaHH: KamycTu 6e3po3cagHuM CIIocoOoM, KpiM
OCHOBHOTO YAOOPeHH: B pAAKM, ITiJ yac CiBOM BHOCATH BOAOPO3UMHHI
¢ocdopHi go06pusa y a03i 10-15 xr/ra P20s.

ITizg>XMBAEHH IPOBOASATH, SKIIO ILAAQHYETHCA BIMCOKUIL YpPO-
>Kali, 34e0iApIIOro a3oTHO-KaAiltHuMm JoOpmBaMm 3 N2o-25Kzo-25
repe/ 3ap’sI3yBaHHAM TOAOBOK.

3 ycix miABMAIB KamycTM HaiBuMOarAmusillia A0 POAIOYOCTI
IPYHTY #1 yAOOpeHHs KaIlycTa IIBiTHa. BoHa ay’ke cxmabHa A0
YPakeHHs KuAOIO, TOMy II Kpalle BMUpPOIIyBaTM Ha IPyHTax 3
HeTpaabHOIO abo caaboay>kHOIO peakwniero. Haiikparum opraniu-
HUM AobpuBoM € mepersiit (40-50 1/ra). MinepaabHi A0OpmBa
BHOCSITH ITi4 OCHOBHMII OOPOOITOK IPYHTY i ITig BeCHAHY KyAbTUBAIIiIO
y HopMmi Nieo-180Po0-120K160-180. Kamycra 1BiTHa Ma€ KOpOTKHIA
BereTaliiHMiI Mepioa, ToMy ii MmigXuBAeHHA MeHII edekTusHe. Ha
I'PYHTaxX 3 HiABUIIEHNM BMiCTOM MiHepaabHUX POPM a30Ty, 30KpeMa
Ha Top’ IHMKaX i AyaHO-0040THMX IpyHTaxX [Toaiccs, BoHa roTeprae
Big HecTaui M0aiOAeHy, YTBOPIOE BeAMKY KiAbKicTb amctkis. Lle
3aTATy€ BereTallilo, BHaCAi40K YOTO OTPUMYIOTh HPOAYKLII0 HUM3BKOI
sxocti. ToMy mpu BUpOITyBaHHI PO3Caay KallyCTH LIBITHOI pOCAMHI
y ¢asi 3—4 auctkis obmpuckyors 0,02 %-M po3umHOM M0aAi0AaTy
aMOHIIO.

Yoobpenna nomidopa. IlopiBHAHO 3 IiHIIMMM OBOYEBUMMU
Ky/AbTypaMl, TIOMiAOp MeHII BMOarAmMBMiI 4O YMOB BUPOIIYBaHH:,
aze 1oTpebye poarouuX IPYHTIB, Kpallle pocTe Ha I'PyHTax Aerkoro
IrpaHyAOMeTPUYHOTO CKAady 3 BUCOKMM BMICTOM OpraHiuHIX
peyoBMH Ta CAa0OKMCAOID abo MalikKe HeUTPaAbHOIO Ppeakllieio
(pH=5,5...7,1), A0oOpe pearye Ha BaIlHyBaHH:, SKIIO ITOKa3HMK
pH<5,5. Bannysannsa Halikpamle IIPOBOAUTH — AOAOMITOBUM
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BOpOILIHOM, JAOTPUMYIOUMCH HOPM, OCKiABKM IOMIZOp IIOraHO
IIePeHOCUTh HaAAMIIOK Y IPYHTI KaAbIIiIO.

InTeHCMBHICTD 3aCBOEHHS €A€MEHTIB >KMBAEHHs IIOMigOpOM
3a4€XUTD BiJ, TeMIly HapOCTaHH: CyXOi Macu. Y pO3cagHUil IIepio/,
BiH 3acBOIOE€ OAM3BKO 2 % €1eMEeHTIB KMBAEHHSI, a B IIepiog IIBiTiHHs
ix HaaxoAXeHHs He mepesumrye 10-15 % 3araabHOTO 3aCBOEHHII.
MakcnmaabHe iX CHOXHUBaHHA IIpUIaJa€ Ha Iepiod, IIBITIHHA —
MOYaTOK AOCTUTaHHS I1104iB, KOAM BOHUM BUKOPUCTOBYIOTh OAM3BKO
84-87 % eaeMeHTIB XKMBACHHS.

Y nmnepios HaauBaHHA 1 MacoBOTO AOCTUIAHH:A I1A0AiB
3aCBOEHHsI €4eMEHTIiB >KUBAEHHS YIIOBiAbHIOEThHCS. Ix naamBamHs
BiAOyBa€ThCA 3aBASKM IIepexXOAy €eJeMeHTiB >KNBJAEHHSI 3 BereTa-
TUBHUX OpraHis. ¥ 1naoau repexoauts 80 % eseMeHTiB )XMBAEHHsI Bij
3araAbHOI KiAbKOCTi, 3acBo€HMX pocayHaMu. [IopiBHsAHO 3 iHIIMMM
OBOUEBMMM KyAbTypaMM IIOMigOop 3acBOIO€ HeDarato eaeMeHTiB
>KUBAEHH:. Y po3paxyHKy Ha 1 T I1A04iB paHHi cOpTU 3aCBOIOIOTH 2,0—
35xr N, 0,7-0,9 — P20s i 4-5 kr K20, cepeanno- i mizHboCcTMTAI —
Biamosiano 3,5-4,5; 0,8-1,3; 5-6 xr.

ITomigop A0Ope pearye Ha Oe3rnocepejHE BHECEHH: OpTraHid-
HIX 1 MiHepaAbHMX A0OPWB, a TAKOXK BHECEHH iX i, IToIepeAHMKI.
3i 30i4BIIEHHSM HOPM THOIO IiABUINYIOTECS i BposKai KyasTypu. Ha
OigHMx Ta epogoBaHux rpyHrax Iloaiccs i Aicocreny mig momigop
norpibno BHocutu 30-40 1/ra  HamiBIlepernpidzoro THOIO abo
kom1ocTy. Minepaapni 400puBa 3a e(PeKTUBHICTIO He ITOCTYIIal0ThCs
OpTaHIYHUM, a iHOA] Ii ITepeBepIIyIOTh IX.

BaxaioTs, IO ONTMMAaJALHOIO HOPMOIO JOOpUB Yy 30HI
IToaiccss € NeoPeoKeo Ha ¢oni 3040 1/ra rHo10, Y IlpasobepexxHomy
Aicocrenty — Nas-60Pas-60Kss-60 Ha Pponi 30—40 T/ra THOIO, BHECEHOTO IIig
rortepeHuK, y /lisobepesxnomy Aicocremny i Cremy — NasPasKas Ha
¢oni micasaii 20-30 T/ra rHOIO. Y pasi BHeCeHH: AMIIle MiHepaAbHUX
A00puB HOpMY mepesuirysaTy HeaoniabHO (NooPwKoso). B ymosax
sportennst BHOCATh 20-40 1/ra tHOIO Ta NeoPe0Kss, a k0amu rHOIO He
BHOCSITH — N120-140P120K60.
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BucokoedektusHuM € BHeceHHs 400puB (N1oP20K1o abo Pz) y
SIMKM Ii4, 9ac caAiHHA poscaau. lle moscHIOIOTs GesnocepedHiM Ix
PO3MIIlIeHHAM y 30Hi OCHOBHOI Macl KOPeHeBOI CHCTeMH 1 IBUAKUM
3aCBOEHHAM POCAMHAMMU.

JIkmo B OCHOBHe YyA0OpeHHs Iij IIOMigop Oyao BHeceHO
HEeJOCTaTHIO KiAbKicTh A00puB abo pocauHM €AabOpO3BUHEH],
MTO3UTUBHMI ePeKT Aa€ MiAKMBAEHH:, 30KpeMa B YMOBaX 3POIIEeHH
Yy B palfoHaX JAOCTaTHBbOTO 3BoAoKeHH:A. [lepire migKmBaeHH:
poBoAATh depes 10-14 4i6 micas caainns poscaau (N20P20K), gpyre
(N20P20K20) — 1114 yac nsiTinua. Jas mig>KuBAeHHs IIOMiZopa TaKoXK
e(eKTMBHO BUKOPMCTOBYBaTM OpraHiuHi J4oOpMBa: NTAIIMHUIA
rocaig (0,7-1,0 T/ra) abo rHOIBKYy (2—4 T/ra), po3baBAeHi BOAOIO Y
criiBBigHOIIeHH] BignosiaHo 1:10-15 ta 1:4-5. Ilig nomigop, skmit
BUPOIITYIOTh Oe3 3pOIlIeHHs, BCIO HOpMY 400pHBa AOLiAbHO BHOCUTH
OAHOPA30BO.

3a Oe3po3cagHOrO CrIoco0y BUPOIIyBaHH: IIOMigopa IIij Jac
ciBbu norpibro BHOCKHTM 10-15 KI/Ta A. p. BoAOpO3unHHMX (pocdop-
HIX 400pUB.

Ha rpyHTax 3 Hm3pkuM BMicToM pyxomux ¢opMm Mikpo-
€/EMEeHTIB BHOCATh MikpogoOpusa. Bopni go0pusa edekTusHi Ha
AEPHOBO-TA€/OBMX, HPOBAaITHOBAaHMX 1 3 HEMTPaAbHOIO peaKIli€io
I'PyHTaX; IIMHKOBi — Ha JepHOBO-IIiA30AMCTUX; MapTaHIleBi — Ha
JOpHO3eMax.

Yoobpennsa ozipxa. IlopiBHAHO 3 iHIIMMM OBOYEBMMU KyABTY-
paMm OTipOK XapaKTepM3YEThCs HEBMCOKMM BMHOCOM €eJ1eMeHTiB
KUBAeHHs1 3 I'pyHTy. Ha crBOpenHs 1T ToBapHOI IpoAyKIil BiH
Bukopucrosye 3—4 kr N, 1-2 — P20s, 4-5 kr K20. ITpote Bucoki temnu
3aCBOEHHSI €/€MEeHTIB >KMBAEHHs IIi4 4ac mnaoaoHorineHHs (85 %
3araZbHOTO BMHOCY) i CKOPOCTUTAICTh CHPUYMHSE BMUCOKY JIOTO
BIOArAMBICTh A0 MOXKVIBHOTO PEXUMY.

IToTpiOHO TakoX BpaXOByBaTH, IIJO POCAMHI OTipKa Ha/3BU-
4yalHO 4yTAMBi 40 HiABUIEHOI KOHIIEHTpallil IPyHTOBOIO pO3YMHY.
KpiM TOro, BOHM 4yTAMBiI 40 KMCAOI peakliii IPyHTY, ONTHMAaAbHe
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3HaueHHs 445 Hux pH =6,4-7,0. Oripok 400pe pearye Ha BHECEHHs
BaIlHa IIiJ ITOIePeAHUK — KaIlyCTy abo 6araT0pqui TpaBu.

Aas  QopMyBaHHA BMCOKOIO BpOXalO0 JAy’Ke BaXKAUBO
3a0e3neunTy IIOCK/AeHe MiHepaabHe >KMBJAEHH:S OripKa BIIPOJOBXK
BereTalliliHOro nepioay. /0 HacTaHHSI MacOBOTO I10AOHOIIEHHS Ma€
3aKiHUMTUCS HAKOIMYEHHs pPOCAMHAMM IIOTPiOHOI  KiabKOCTi
MiHepaAbHMX pedoByH. HecTaua eaeMeHTiB SKMBAEHH: Y ITO9aTKOBUIA
Iepios, HeraTMBHO IIO3HA4a€ThCsil Ha MPOAYKTUBHOCTI POCAMH.
EaemeHTN >XMBAEHHsI, 110 HAKOIINYYIOTLCS Y BeTeTaTUBHIX OpraHax,
BUKOPUCTOBYIOTECSI Ha (POpPMyBaHHSI I1404iB. Biag mBuakocri
¢opMyBaHHS OTYAMHN 3a4€>KUTH BeANIIHA BPOXKalO I1104iB.

OcobAMBICTIO >KMBAEHH: OTipKa € CHAbHA peaxllid Ha BHECEH-
Hs opraHiuHux 400pms. Tomy Haiikpale Micle A4s BMPOLIYBaHHs
oripka y ciBO3MiHi — II0Ae, Ha sIKe BHeCAM CBiKuil IHiii. Bin € ne
Auire OaraTUM Ha IIOXMBHI PeJOBMHU J00pHUBOM, a it cyOcTpaToM,
IO BUAIAAE TENAO Ta BYTAeKMCAUI Ta3d y Hpolleci po3KaAaJaHH:,
BHACAiZOK 4YOTO IIOAIMNIIYETLCS MIKpOKAIMAaT y 30HI KOpeHeBOl
CIICTEMU POCAVH.

Ockiapky cTeb10 Oripka cAaHKe, MIOTO AMCTKM, TOPiBHSHO 3
IHIIMMM  KyAbTypaMM, Kpallle 3acBOIOIOTh BYIAEKMCAMI a3,
ONTMMaJbHa KOHIIEHTpallisl sKOTO B HPUIPYHTOBOMY HOBITpi
cranosuth 0,3-0,6 %. dumnie BHAcAIAOK BUAIA€HHS i3 THOIO
BYIA€KMCAOIO ra3y BpO’Kall Oripka MoOKe ITigBUILyBaTHCh MayikKe Ha
40 % (Kypouusxkmnii 3.1., 1963). Caig TakoK BpaxoByBaTH, IIIO OTipOK,
30KpeMa MOAOAiI POCAMHM, 32 HM3BKOL BOAOIOCTi IPYHTY AOCHUTDH
YyTAUBUI A0 IIABUIIEHOI KOHLIEHTpaLil IPYHTOBOTO PO34MHY, TOAL
SK IicAs BHECeHHs THOIO BOHa B IPYHTI He CTBOPIOETHCS.
OnTtuMazspHa HOpMa THOIO TIIig OTipOK Ha pPOJIOYMX TIPyHTax
craHosuTh 30-40 1/ra, Ha OGigHuX — 50-60 T/ra. MakcuMaabHi BposKai
Oripka BMPOIIYIOTh AMIIIE 3a ITO€AHAHHS BHECEHHs OpTaHidHUX i
MiHepaAbHMX A00puB. HapiTh HeBUCOKi HOpMM MiHepaAbHUX
2A00puB, BHeceHi Ha OHI THOIO, 3HAYHO MIABUINYIOTH YPO>Kail OTipKa.

OnTnMaspHOIO HOPMOIO MiHepaAbHUX AOOPUB IIij OTIpOK €
NeoPsoKso. B ymopax spomenns Ha ¢oni 40 T/ra THOIO BHOCATBH

328



N120P120Keo. Harixpamie a4s OripkiB BUKOPUCTOBYBaTU BUCOKOKOH-
LeHTpoBaHi ¢popmu 400puB, 110 He MICTATDL XA0pPY.

EdexTtuBHMM IIpUiTOMOM € BHECEHHS AODPUB y PAAKH ITig dac
ciBon (N10P10K1 abo P1w). ¥ pasi HegocTaTHROTO OCHOBHOTO yA00OpeH-
HsI Ta KOAM CIIOCTePira€Thes BigCTaBaHHs PO3BUTKY POCAMH B yMOBaXx
AOCTaTHBOTO 3BOAO0XKEHHsI ab0 3POIIeHHA IX MOXKHa MiAKMBAIOBATI.
ITepie 1miA>KMBAEHHS TPOBOAATD ITicAs yTBOpeHHs 3—4 AMCTKiB (Nis-
20P1520K15-20), Apyre — 3aBepIIyIOThb 4O TIOYaTKy pPO3CTUAAHHA
oryauHN  (N20-30P20-30K20-30). Jdocuts edexTnBHO IiAXMBAIOBATH
OTipOK po3baBAeHNMMN BOAOIO IITAIIMHIM I10CAi40M abO0 THOIBKOIO, a
TaKOX MiKpoeaeMeHTaMI.

Y pasi yTBOpeHHs HeCTaHJAapPTHUX IA0A4iB BUKOPUCTOBYIOTbH
GopHi g00puBa 445 mos3akopeHesoro migxkmsaeHHs (200-250 r/ra).
Taxuit camuii pesyapTaT Ja€ IlepeAriociBHe OOpOOJeHHsA HacCiHH:A
oripka 0,1 % posunHOoM BOpHOI K1CA0TH (32 BMicTOM GOpY).

Y0obpennsa cmorosux xopenenrodie. Mopksa croaoBa Haii-
Kpallle pocTe i ga€ BMCOKiI Bpo>Kal CTaHAApTHMX KOpPEHeIlA0A4iB Ha
CYHiIJaHUX 1 CYyTAMHKOBMX A00pe aepoBaHUX IPYHTaX 3 BUCOKUM
BMICTOM OpraHiYHMX pPeYyOBMH, a TaKOK Ha 3aIlA1aBHIX OKyAbTYPeHNIX
rpyHrax i topd’sHUKaX. MOpPKBY CTOAOBY Kpalle BUPOILYBaTU B
ciBo3MiHi Ha Apyruit abo TpeTiit piK IIicAs BHeCeHHS THOIO.
besmnocepeaHbo mig KyAbTYpY He CAig BHOCUTM cAaboIlepenpiamii
THili, OCKIABKM II€ MOXe IPU3BECTU A0 PO3rady>KeHHs, PO3TpPicKy-
BaHH: KOPEHEIL104iB, HOTipIIeHHs IX POPMM, 3HUKEHHS AeXKKOCTi i
TOBaPHOI LIIHHOCTI.

Mopxksa, HOpiBHAHO 3 OypPsIKOM CTOAOBMM, MEHII UyTAMBa A0
KICAOTHOCTI TIPYHTYy, ade AoOpe peary€ Ha BallHyBaHHS IIpuU
smvokenHi pH <5,5. s BuponiyBaHH: MOPKBM OoNTMMaAbHUM € pH
6-6,5. BogHouac BOoHa AyXXe uyTAMBa A0 BUCOKOI KOHIIEHTpallii
I'PYHTOBOTO PO3YMHY.

Aas opmyBaHHA BpOXKal0 MOpPKBa BUKOPMCTOBYE BeAUKY
KiABKiCTh eleMeHTiB XupaeHHA. Ha 1 T kopeHemnaoais i BianosigHoi
Macu I'mIku 3 rpyHTY BuHOCUThCs 3—4 KT N, 1-1,5 — P20s5, 4-6 xr K20.
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B ocHosHe ya00peHHs IIicAs YTHOEHUX IIONEpeJHUKIB
MiHepaapHi 400puBa BHOCATL Yy HOpMi Neo-9oPoKo, 1mig wac
sportreHHs — NooP120K120. @ocopHi Ta KaailtHi 400pmBa BHOCATS ITig,
Jac OpaHKM, a a30THi — IlepeAII0CiBHOTO OOPOOITKY IPYHTY.

SIKIIIO MOpPKBa PO3BUBAETHCS c1ab0 a0 B OCHOBHE YA00p€eHH:
BHECEHO HEJOCTaTHIO KiAbKicTh 400puB, TO micas (POpPMyBaHHs
TYCTOTH POCAVH IIPOBOASTD PAAKOBe ITia>KuBAeHHS Nis-20P30Kzo.

Aaa BUpollyBaHHs OypsIKy CTOAOBOTO HaNIpUAATHIII
pOAIOUi  A€rKo- 1 CepesHbOCYTAMHKOBI TIPYHTM 3 IIOKa3HMKOM
pH =6,5-7,3. Tomy Bxe 3a pH <5,8 Oypsk Aye CMABHO pearye Ha
BHECEHH:I BallHa.

Y pasi BHeceHH: MiABUITIEHMX HOPM BallHa MO>KAMBa XiMiuHa
iMMO0iaisaliist MiKpoeAeMeHTiB, 30KpeMa Oopy, IIJ0 MOXe He AUIIe
BHM3UTU BpOXKail, a 11 IPU3BECTH AO 3aXBOPIOBaHHS OypsAKy Ha
cepLeBMHHY a0 Cipy THIAD Ta iH.

Bypsik croaosuit 400pe pearye Ha opraHiuHi 400puBa, ase 1mi4
HBOTO He CAig BHOCUTHU caabomeperpianii IHiil, OCKIABKM Ile MOXe
NIPU3BECTU A0 TaAy>KeHHs KOPEHeILAOAIB i IMOoripIneHHs ix GpopMu.
Voro Kpariie BUPOIIYBaTH MiCAsl YTHOCHUX HOTIepeAHMKIB.

ITig Bypsak croaosuit MiHepaabHi A400pMBa BHOCSATH Y HOPMI
Neo-80P60-90K 60-90.

KpiM ocHOBHUX eaeMeHTiB >XUBJAeHH:S, OypsKy dYacTo He
BICTa4a€ B I'PYHTI AOCTYIHMX CIOAYK KaAblLilO i MarHiio, Mmikpo-
©/eMeHTiB, 30KpeMa OOopy i MapraHiio.

Yoobpenna yubyai. llubyas — oana 3 HayBMOarAmMBimmx 4o
YMOB MiHepaAbHOIO >KMBJAEHHs OBOYeBa KyaAbTypa. CTBOpUTH A5
Hel ONTMMAa/AbHIMIA IOXMBHUI PpeXXMM IPYHTY AyXKe ckaagHo. lle
MOJACHIOIOTh TUM, IO IMOyAs Ma€ caabOpO3BUHEHY KOpPeHeBY
CHCTeMy, sIKa pOo3MillleHa B MaaoMy 00’e€Mi BepXHBOTO IIapy IPYHTY i
XapaKTepU3YyETbCA HMU3LKOI 3J4aTHICTIO 3acBOIOBATM  €AE€MEeHTHU
SKMBAEHHS. 3a BMHOCOM e/JeMEeHTIiB KMBAEHH: 3 ypoKaeM Iulyas
IOCTYNaEThCsl OaraTboM OBOYEBMM KyabTypaM. Tak, Ha yTBOpeHHs
1 T ToBapHOI IpoAYKIIil BoHa 3acBoioe 3 IpyHTy 3—4 kr N, 1,2-1,7 -
P20s, 34,5 xr K20.
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Orxe, 3 eaeMeHTiB XXuBAeHHs IOy Asl HalOiAbIIe BUKOPUCTO-
BY€ a3oTy, ale 3a MOIo HaJAUIIKY, OCOOAMBO B APYTill ITOAOBMHI
BereTallii, JOCTUIaHHS IIMOYAMH 3aTPUMYEThCA, BOHM IIOTaHO
30epiraioTecst  B3UMMKy. Haitbiapime aszory nmbyas 3acBoio€ y
mepiii, Kaailo — y Apyriii moaosuHi Beretanii. Caig Takox
3a3Ha4MTH, IO TOCTpi copTu 1MOyai 3acBoO0Th Oiabllle a3oTy,
CO0A0AKi, HaBIIaKy, OiabIme HOTpe6yIOTb KaAilo. (Docc])opHe SKVIBAEHHS
BIIPOAOBXX BereTallii Mae OyTu piBHOMipHUM. A yTBOpeHH:
apoMaTHYHMX pedoBMH IMOyaAi HeoOXxigHa cipka, ToMy Iiia Hel
HaliKpallle 3aCTOCOBYBaTl CipKOBMicHI 400puBa — cyAb¢aTr aMOHiIO,
cyabpdat Kaailo Ta iH.

IInOyast Kpamje pocTe Ha OKyALTYpPeHUX CyINIaHmX i
AeTKOCYTAMHKOBUX I'pyHTax. Bona gocuts uyTamsa 40 KOHIJeHTparlil
I'PYHTOBOTO PO3UMHY Ta KMCAOTHOCTi IpyHTy. OnTMa/AbHa peaxiiis
I'PYHTOBOTO PO34YMHY AAs Hel craHoBuTh pH =6,7...7,3.

lInGyAas1, MHOpiBHSAHO 3 IHIIMMM OBOYEBUMU KyAbTypaMu,
Kpallle BUKOPMCTOBYE e€JeMeHTM JKMBAEHHd 3 THOIO, HiX 3
MiHepaAbHMX A00puB. IHIilI pekoMeHAYIOTb BHOCUTM  AWUIIIe
nepenpianit abo nepersiit (30 T/ra) mia 3s164eBy opanKy. Csixmit
THil Kpallle BHOCUTH ITig, IoNepeJHMK. Brcoki HopMu THOIO, BHeceHi
mig 1udyaio, 3yMOBAIOIOTh CUABHUII PicT mepa, 3aTpUMYIOTh
AocturanHsa 1uOyauH. Hopma MiHepaabHUX 400puB mig 1nMOyAIO
cTaHOBUTH  Noo-120P60—90K90-120, B yMOBax 3poOllleHHs Ma€ He
nepesniysaTy NisoP1soKizo.

Y 3B's3Ky 3 BUCOKOIO UYTAMBICTIO IMOyai 40 KOHIIEHTpaLlii
coJell y TIPyHTi BMCOKi HOpMM A0OpWB, 5IKi BHOCATh B yMOBax
3pOIIEeHHs, BaXXAMBO PO3IOAIAATU 3 ypaxyBaHHsAM 0ioA0TiuyHMX
norped Kyabtypu. Pocdopni i KaaiitHi AoOpmBa BHOCATH IIig,
3s04eB1it OOPOOITOK I'PYHTY 3a BMHATKOM dactuHM (ocdopy (10-
15 xr/ra) aas psaxosoro BHeceHHs. Halikpammii CTpOK IEpIIIOro
MiA>KUBAEHHsI a30TOM — (pasda 2-3 AUCTKIB, APYTOTrO0 — Ha IIOYaTKY
dopmyBaHHA ITUOYANH.
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SIkimo B OcHOBHe yA00peHHsi OyA0 BHECEHO HeJOCTaTHIO
KiapKicTp A400puUB, TO IIi4 4Yac HepIIOro IiAXXMBAEHHA BHOCATDH
N20P15-20K15-20, ApyrOro — P2sKos.

6.10. YAOBPEHHSI I110AOBUX I ATTAHUX KYABTYP
TA BUHOIPAAY

IlaoaoBi Ta sArigui KyasTypm — OararopiuHi pocamHM.
YIIpo4OBX yChOTO CBOTO >KUTTS BOHM POCTYTh i IAOAOHOCATL Ha
oaHoMy wMicni. Ha BiAMiHy Big ITOABOBMX i OBOYEBMX KyABTYp, SIKi
BUPONIYIOTh Y CiBO3MiHi, BOHU 3 POKY B PiK BMHOCATD 3 IPYHTY OAHI 1
Ti caMi eaeMeHTU >XUBAEHH:s, MOTPeOYyIOTh BiAIIOBIAHOI peakIIil
I'PYHTOBOTO PO34MHY Ta AOIYCTMMOI KOHIeHTpalii coaeit. Tomy B
MIAO0AOHOCHUX CaAax i SITiAHMKaX OCHOBHUMU 3aXOJaMU IiABUIIEHHS
POAIOYOCTI I'PYHTIB € CUCTeMa 3aCTOCyBaHH:A 400pUB Ta yTPUMaHHSI
IPYHTy, a B YMOBax HeJOCTaTHLOIO Ta HECTIMIKOIO 3BOAOKEHH: —
3aCTOCYBaHH: 3POIIEHHS.

Cucrema yA006peHH: IIA0A0BUX CaAiB i SITIAHMX KYIIiB Ilepe-
bagae ya00peHHs NAOAOBMX i ATIAHUX PO3CajHUKIB; OKYABTYPEeHHs
IPYHTY Ilepe/ 3aKAaJaHHAM caly; BHECEHHs AOOPMB IIi4 4ac caAiHH:
IIA10AOBUX JepeB 1 SArigHMX KyluiB; yAOOpeHHs MOA040TO i
I110/0HOCHOTIO caly. Jasl CyHUITi pO3pi3HAIOTh YAOOPEeHH MaTOYHIX
1 ATiAHMX ITAQHTALIiN.

Ocobaugocmi *uereHHs NA0006uUX i AOHUX KyAbmyp. Aad
pOCTy Ta NAOAOHOIIEHHs IIA0AOBUX i ATIAHUX KYABTYp CHPUATAUBI
IPYHTM 3 AOCTaTHLOIO TOBIIMHOIO KOPEHeBMICHOTO IIapy 3
ONTMMAaABHUM AAsl (PYHKIIOHYBaHHSA KOpPEHEBUX CHCTEM BAACTH-
BOCTAMM (TpaHyAOMETPUYHUIA CKAad, HIiABHICTB, BO4O- i IOBiTpO-
MPOHMKHICTB) i INMOKa3HMKaMM (peakllisi I'PyHTOBOTO CepeAOBUIIIa,
CTyHiHb  3acOA€HOCTi, 3ale3ledyeHiCTb PYXOMUMM CIIOAYKaMI
e/1eMeHTIB >KMBAEHHS:I).

Hanicnpuarausimmmm 44 pocTty 1 PpO3BUTKY ILA0OA0BUX
KyapTyp € caabokmeai (pH=5,5-6,5) i 6au3pki 40 HeUTpaabHUX
(PH=6,5-7,5) «cipi 1 TeMHO-cipi 4iCOBi IPYyHTH, YOPHO3EMU
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OIlig304€Hi, BUAY>KeHi, TUIIOBi 1 3BMYaliHi, a TaKOX >KOBTO3eMM I
4epBOHO3eMI. Basxamso, mo0 omTmMaabHa peaxilil I'PYHTOBOTO
posunHy Oyaa He AuUIlle y BepXHbOMY Ilapi I'PyHTY, a i rauOIie 1o
itoro mpodialo, OCKiABKM KOpeHi JepeB MOXYyTb CAraTu AyKe
Ay>KHOTO TOPM3OHTY.

Xoya 10408 Ta ATigHI KyABTyPM He MO>KHA BBaKaTUl AOCUTh
YYTAUBMMMU AO KHUCAOTHOCTI IPYHTy, BOHa Ha HUX BIIAMBAE
HeraTMBHO. 3a IIi€I0 O3HAKOIO IA0J0Bi AepeBa IOAiASIOTh Ha ABi
TPyHIM: CAMBA, BUIIHA, depemIHs i aOpMKoc, A4sd sKMX HeoOXiagHa
HeliTpaabHa peakuia (pH 6,5-7), abayms 1 rpyma go0pe
posBUBaIOTBCI Ha caabokmcamx IpyHTax (pH 5,5-6,5). riani
KyABTYPU IIOAIASIOTh Ha TPU TPyIU: POCAMHM, SIKi He II€peHOCATbH
KICAMX TPYHTiB i aKTMBHO pearylOThb Ha BaIlHyBaHH: (CMOpOJAMHA
qopHa, pH 6-6,5); pocaunnu, sxi 406pe pocTyTh Ha caabokucamx i
HeITpaAbHMX I'pyHTax (cynuus, pH 5,5-6); pocaunu, sxi He mepe-
HOCATh HaAMIPHOI KiABKOCTI KaAbLHIO 1 HOTpe6yIOTL BaIlHyBaHHSI
ANIIe CUABHOKUCAUX I'PYHTiB (MaanuHa, pH 5,5-6, arpyc, pH 5-6).

IToporosum BMicTOM KapOOHATy KaAbIIilO B IPYHTI 445 HaciH-
HSTYKOBUX 1 SITIAHMX KyABTYpP BBaXKalOTh 5—6 %, 4451 KiCTOUKOBUX — 8—
9 %. Ilpore nHa raMOOKONPOQIABHUX YOPHO3EMHUX IPyHTaX, Ae
TyMycoOBUii TrOpu3oHT jocsarae 60-80 cm i Oiablle, HacCiHHAYKOBI
IIOpoAU MOXKYTh 3aJOBiABHO pOCTM i IIAOAOHOCUTM 3a BMICTY
KapboHaty KaabLiio 40 20-30 %, a Kkicroukosi — 240 3040 %.

Y1poAoB>x 6araTopivHOTO JKUTTSA I11040Be AepeBO MPOXOAUTD
HIU3KY ITOCAIAOBHUX BiKOBMX 3MiH, sIKi 3HAYHO Pi3HATHCS 3@ PEaKIi€Io
Ha (aKTOpU 3OBHIIIHBOTO IIPUPOAHOTO CepesOBMINIA, 30KpeMa Ha
YMOBM >KMBA€HHs. 3a 0iOAOTNYHMMU i TOCHOAAPCHKMMU IIOKa3HU-
KaMM BUAIASIOTh TPU HaliXxapaKTepHillll mepiogu: Big casiHHA 40
IOYaTKy IIAOAOHOIIEHH:; IIOBHE IIA0AOHOIIEHHS; MacoBe BigMMU-
PaHHsI OCHOBHIUX Ti40K, AKOTO Ha IIpaKTUIli He YeKaloThb.

TpuBasicts nepmioro mepiogy — Bia cagiHHA A0 IIO4aTKy
IIA0JOHOLIEHHSI — 3a4eXWUTb Big IIOTOJAHMX YMOB, COPTOBUX
oco0AMBOCTel, migmeny i sskocti cagkania. Hanpukaag, y sumHi —
e 2-3 POKM; HACIHHAYKOBUX KYABTYp, IIEIA€HNX Ha CUABHOPOCAMX
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migmenax, — 5-8 pokis. [110408Bi gepesa Ha caabopocanx miamernax i
CKOPOIIAiZHI COPTU BCTYHAIOTh y IIepiod II1040HOIIEHHs paHile.
Tak, s0ayHs, mnpumlendeHa Ha CepeaHbOPOCAiN BereTaTHBHIN
migleri, IOYMHAE IMAOAOHOCUTU BXe Ha 3—4-11 pik, a Ha caabo-
pocaiit — Ha 2-3-11 pik.

Ilepiog 40 MNAOAOHOIIEHHS XapaKTePU3YEThCA MOCUACHNUM
POCTOM BereTaTMBHOI YaCTUMHU JepeBa, IHTEHCUBHUM PO3BUTKOM
CKeAeTHOI YaCTMHM KOPEHeBOl CUCTeMU Ta HapOCTaHHAM AMCTKOBOTO
arapary.

Pict TpmBa€ Tak iHTEHCHMBHO, IO MaliKe BCi IIPOAYKTU
MiHEpaAbHOIO >KMBACHH: IIOBHICTIO BUKOPMCTOBYIOTBCA 1 He
BiAKAa4al0ThCsl IIPO 3aIlac, IpUYOMy PIiCT TpUBA€ A0 IIi3HLOI OCEHi,
BereTalliss pOCAMH 4YacTO 3aTAIYEThCsA, BUHMKAE 3arposa ix
miagMep3aHH:. Y Lell yac KOpeHeBa cucTeMa pOCAMH IIie He4OCTaTHBO
PpO3BIHEHa, 1100 iHTEHCUBHO BUKOPUCTOBYBATU €AeMeHTH >KIMBAeHH
3 rpyHty. Tomy pocaumHm 4yTausi 5K A0 HecTadi, Tak i 40 ix
Haaanmky. CrucremMa yA0OpeHHsI MOA0OAOIO cady Ma€ IPYHTyBaTUCs
Ha IIOMipHOMY 3a0e3IledeHHi POCAMH eJleMeHTaMl >KMBAEHH: B
ZAerkoocTymHin ¢popmi. AocuTh BUCOKMIT PiBeHb a30THOTO KMB/AEH-
Hs IIOCMAIOE€ PICT BereTaTMBHOI Mach i 3aTpPUMYy€ BCTYIl POCAVH Y
repios raogoHomreHHs. OTXe, B 1€l Yac Ba’KAMBO 30alaHCOBaHO
3acTocyBat A0OpmBa, 10O 3PiBHOBaKUTHM  BereTaTUMBHMII i
reHepaTUBHIUI PO3BUTOK A€PEB.

ITepios MOBHOTIO NAOAOHOIIEHHSI XapaKTePU3YEThCS ITOBiAb-
HIM POCTOM ITIarOHiB, IIOCUAE€HUM YTBOPEHHSAM I1A0A0HOCHUX Ti40K i
OpyHbOK. PicT OCHOBHMX TiZOK oOcaabAeHMiI, po3Mipu KpoOHHU
30iabIIyIOThCA Mado. lle mepios MakcMMaAbHOI MPOAYKTMBHOCTI,
TOMY Ba>XAMBUM € CTBOPEHH: ONTUMAaAbHUX YMOB AASl KMBAEHH:
Jepes, IO JOCATAE€THCS CMCTeMaTUIHIM BHECEHHSIM A00PUB.

Ortxe, 4451 NPUIIBUAIIEHHs IIA0AOHOIIEHHS MOAOAUX AepeB
BaKAMBO CIPUATH IX IOCHAEHOMY POCTy B IepIli PpOKM, o0
cpopMyBaTH KpOHY 3a sSKOMOTa KOPOTIIi CTPOKM, TOOTO 3aBAaHH:
OTPMMaHHS BMCOKMX IIOPIYHMX YpOXKaiB CAiA BUpILIyBaTH IIe ITig
Jac BMpOIIYBaHHA Caj>KaHIIiB, 3a0esIledyBaTy 3aKAajaHHA caly
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pocanmHaMu 3i cpOPMOBaHOIO B po3cagHuUKy KpoHoio. Lle gocuts
BaXAMBO AAsl HaCiHHSYKOBUX KyabTyp. /Jad  CKOpONAigHUX
KiCTOYKOBUX 1 SITIAHMX TOpiJ y HepIInii BiKoBUIT Iepioa MOTpiOGHO
MaKCMMaAbHO CIIPUATH POCTY IIaroHiB A4 30iAbIIeHHs Y HUX IO
[I10/0HOIIIEHHSI Ta CKOPOYeHH: CTPOKiB OTPMMAaHH:S BMCOKMX
ypoxais. Oco0AMBICTIO BUPOLIYBaHH:A KiCTOUKOBMX IIOpPig4 € caabke
yAOOpeHHsI MOAOAMX JepeB a3oToM, OO BOHM I TaK iHTEHCHBHO
POCTYTB, 0CODAMBO YeperIH:.

JIKImo mepmmit  BiKOBMII Iepio, MOTPiOHO MaKCHMaAbHO
CKOPOTUTH, TO ApPyIMII — TIepios IIAOAOHOIIEHHS, Ba’KAMBO
MaKCUMa/AbHO OAOBXUTH.

XapaKTepHOIO 0COOAMBICTIO BCiX IAOAOBUX i SATIAHNX KYABTYP
€ 3aKJajgaHHs TeHepaTUBHMX OPYHBOK y IIOIepejHili, IO Hepeaye
I10A0HOIIEHHIO, pik. ToMy B 11epioi NA0A0HOIIEHHS BUALASIOTH ABi
dasu: y nepmriii Big0yBa€ThCsl 3aKAajgaHHs IAOAOBMX OPYHBOK, Y
Apyriit - nsitiHEI i ¢QopmyBaHHA 1104iB. JAas  IIOpidYHOTO
I1A0AOHOIIIEHHs IIOTpibHO, mo0 mop:As 3 (OpPMyBaHHAM ypOKalo
MA0AiB i ATia y IIOTOYHOMY poli BigOyBaaocs 3aKdaJaHHs TeHe-
paTuBHIX OPYHBOK A5 BpO>KalO HacTyIHOTo poky. Lle gocsaraeTses
KOMIIA€KCOM arpOTeXHIYHMX 3aXOAiB, ceped SKUX BaXKAMBE Miclle
HaJAeXUTh CUCTeMi YAOOpeHHs, sAKa Ma€ BpaxoByBaTM AVHaMIKy
1oTped POCAMH B eAeMeHTaX >KIBAeHH BIIPOJOBX BereTallii.

3a BereTaliliHMil 11epios MA0AOBiI KyAbTYPU 3aCBOIOIOTDL Pi3Hi
KiAbKOCTi €AeMEeHTiB JKMBAEHH:A. MakcumaabHe iX 3aCBOEHHS
criocrepirae€rncsa Asiui: HapecHi (40 i mmicast po3OpPyHBKOBYBaHH:,
LIBITiHH: Ta YTBOPEHH:A AMCTKOBOTO allapary) i BoceHM (HaKOIMYeHH:
3allacHMX ITOXKMBHIX PEeJOBHUH i ApyTa XBUAS POCTYy KOPeHiB: KiHelb
BepecHsI — I109aTOK >KOBTHI).

OcobauBicTIO  111040BUX KYABTYpP y IIOYAaTKOBMII IIepiog,
Ce30HHOTO POCTY € BigHOCHO BiabIlie 3acBOEHHA POCPOpY MOPiBHIHO
3 a30TOM i Kaaie€M, a B Iepios iIHTEHCMBHOTO POCTY IaroHis — Oiablile
3aCBOIOETLC a30Ty i docdopy. ¥V mepios yoBiAbHEHHS poCTy
GiabIlle 3acCBOIOETHCS Kaailo 11 a3oTy i menmre — ¢ocdopy. Ilicas
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3aKiHUEHHs POCTy HaJA3eMHOI 4YacTuHHM Oiabllle CIOXXMBAETHCS
docdopy 11 Kaailo i1 MeHIIIe — a30Ty.

3a cBO€YacHOTO 30MpaHH:A BpPOKal0, IOMIpHOIO a30THOIO
>KVBAEHH:, MiABMUINEHOI AocTymHOCTi ¢ocdopy i Kaailo 3 IPyHTY
TpMBa€ IIepio4 HaAKONMYEHH: 3allaCHUMX IIOXKUBHIUX PEYOBUH,
3aKAajaHH: I11040BMX OPYHBOK A5 MOPIYHOTO I11040HOIIeHH:. Le
TaKOX CIPUSIE POCTYy BPOXKAHOCTI 3a paXyHOK PO3Mipy Ta SIKOCTi
I1104iB, IIBUAKOCTI IX AOCTUTaHH:, MOPO3OCTIiMIKOCTI AepeB.

Y maoaoBux i ATiAHMX KyABTYpP MOXKe BigOyBaTuCs IIpoliec
peyTuaizanii, TOGTO IIOBTOPHE BUKOPUCTAHHS €1eMeHTIiB JKIBAeHHs,
AKi 3HAXOASATHCA Y BeTeTaTUBHUX opraHaX. Tak, asor, pocdop, kaaiix
31 cTapiloumMX OPraHiB i TKAHMH IIEPEeXOAsATh Y MOAOAII, a 3 AMCTKIB
nepes ix obOmagaHHAM BOCEHM — B TiAKHM, CTOBOyp i KOpeHeBy
cucremy. IloriMm 11i eaemMeHTHM IIOBTOPHO BUKOPUCTOBYIOTHCS
pocannamuy y HacTymHUI pik. Ilicas poskaaganHst oOnaaux AMCTKIB
TIOXMBHI PEUOBMHU 3HOBY CTalOTh JAOCTYIHMMU 4451 pocauH. Tomy
OLIiHIOBATM BMHOC €A€MEHTIB >XMBAEHHS IIAOJOBUMMU 1 ATigHMMU
Ky/AbTypaMI 11 BiAIIOBiAHO BM3HayaTy IoTpedy B 400pmBax MOKHa
Anite yMOBHO. JAas 00’€KTUBHIILIOTO VsBAEHH:A IIPO XapaKTep
SKMBAEHHS [11040BUX Ta ATIAHMX pocauH i morpely ix B yaoOpeHHI
IOTPiOHO 3HATM OCODAMBOCTI IIOTAVMHAHHSA €4eMEeHTIB JKMBAEHHS 3a
denodazaMu BIIPOAOBXK BereTalliliHoOro mepioay.

AAs yCyHEHH: IIepiOAMYHOCTI ILAOJOHOIIEHHS BaXXAUBO B
HEYpO>KallHMII PiK CTBOPIOBATM YMOBU A4Sl 3HVOKEHH:S MacCOBOTO
3aKAaJaHHS I11040BUX OPYHLOK i CTMMYyAIOBaTH ILieil IIpolec y pik
BIICOKOTO BPO>Kal0 IA0AIB: CBOEUACHe IX 30MpaHHsI; IIOMipHe a30THe
KMBJAEHHS 3a AOCTaTHBOIO 3abesmedeHHs ¢ocdopoM i Kasiem;
peryaioBaHHs BOAO3a0e3ledeHHs CICTeMOIO YTpPUMAaHHsA IPYHTY i
3pOIIIeHHS B IIOE€AHAHHI i3 3aXMCTOM POCAMH Big IMIKiIAHUKIB i XBOPOO.

Y BoaorozabesIiedeHHi Ta 3aCBOEHHI €1eMEHTIiB JKMBAEHHS 3
IPYHTY IIAOAOBUMMMU i ATIAHMMM KyAbBTypPaMM BeAMKe 3HayeHHs Ma€
PO3BUTOK iX KOpeHeBuX cucTeM. Tak, y IpyIlli BOHa pO3MilTy€eThCs Ha
OiapmIiit TAMONHI, HIX y sA0AyHi, y KiCTOYKOBUX IIOpig Oamkde 40
IOBepXHi, HiXXK y HACIHHSYKOBUX. BepTukaapHi KOpeHi IA040BUX
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KyABTyp MOXYTh 3arambaioBaTuch Oiapm nHixk Ha 10 M. Jdiamerp
KOpeHeBoi cucTemMu (Ji0ro BU3Ha4yaloTh, IIOAIAMBIIM BiK AepeBa Ha 2),
B 1,5-2 pasu OiabImii 3a AiaMeTp KpOHHU, IPOTe KiAbKiCTh KOpeHiB y
MeXXaxX IpoeKiii kpoHu B 3—4 pasu Oiabina, HiXXK 3a T MeXxaMu.
Posmip xopeHeBoi cucteMu Ay>Ke 3aA€KAUTh Big ITiAIeIn.

Kopeni cMopoanHm 94OpHOI 3a45TalOTh II€PEBa’kHO Y BepXHIX
(a0 60 cMm) mapax IpyHTy i AmIlle HeBeAMKa iX 4YacTMHa AOCATa€
ranbunn 1,5 m. ¥ mapi rpyary 40 10 cM y cMOpOAMHM 3HAXOAUTHCS
IIO/0BJ/HA KOpeHiB. Y CMOPOAVHI 4YepPBOHOI IIOPiBHSHO 3 YOPHOIO
KOpeHeBa CUCTeMa 3HAXOAMUThCA TAuOIe i po3suMHeHa Kpaile. 3a
IOTpeOO0I0 B e/eMeHTaX >KMBAEHHS Y CMOPOAUHU BUAIASIOTH TPU
repiogu: A0 IOYATKy IIAOAOHOIIEHH:, IOYaTOK IAOAOHOIIEHHS i
IIOBHE TIIAO0AOHOMmIeHH:A. lla KyapTypa morpeOye AOCTaTHBO
30araueHOro KaapllieM IpyHTy. OnTMMaAbHe 3HauyeHHs ITOKa3HMKa
pH 5,6-6.

Pict cMopoauHM 4YOpHOI i 4epBOHOI HaBecHI IOYMHAETHCA
paHO, KOAM B I'PYHTI IIle HU3BKUIA BMICT PyXOMMX CIIOAYK eAeMeHTiB
>KMBAeHHs. ToMy KyIli IO4YMHaIOTh pOCTHM IepeBa’kHO 3 BUKOpPMC-
TaHHsAM 3amacis, BigKdageHUX Yy JepeBuHi 11 Kopensax. Llum
MOSACHIOIOTh BaXAMBICTb >KMBAGHHA PpOCAMH Yy IIepioa micas
30MpaHHA BpoxKalo. PocanHy, mo He yTBOpMAM IOTPiOHOTO 3amacy
BYI1€BOAiB, MEeHIII 3MIMOCTIiKi, TipIlle BiApOCTaloTh HaBecHi. ¥ ApyTii
I100BVHI BeCHU Ta BAITKY ONTMMaAbHe >KMBAEHHs POCAMH IIOTpiOHe
A TATPUMAaHHS CUABHOIO POCTY IIAarOHiB, AOCTMIaHHA ATrig i
3aKAajaHH: I11040BUX OPYHBOK 4451 BPOXKalO HACTYIIHOTO POKY.

B arpycy kopeHeBa cucrema mnepeBaXKHO poO3MillleHa Ha
ranbuni 5-40 cM. Bin BuMOaramsimmii, Hi>XX cMOpOAUHa, AO PiBH:A
Ka/iliHOTO >KMBAEHH:, aJe 4yTAUBUI A0 XAOPOBMICHMX KaAiliHUX
200pmB. Ha rpyHTax aerkoro rpaHy/10MeTpPUMYHOIO CKAaAy arpyc
MOXe BiguyBaTM HecTauyy MarHilo, IIJO YCyBa€TbCsl BHECEHHIM
JoaoMirtosoro OopomHa (Ha KMCAMX IpPyHTax) abo iHmmmx
MarHi€BMicHUX 400pUB.

MaauHa Ma€ MMYKyBaTy KOpeHeBYy CUCTeMy, OCHOBHa Maca
saKoi posmimtyersest B mapi rpyatry 10-30 cm. Bona subaramsa 40
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POAIOYOCTi IPYHTY, HEraTMBHO peary€ Ha BMCOKY KOHLIEHTpPALIilO
coJeil y HbOMY, Pi3HUTBCA BUCOKUM BIMHOCOM €4eMeHTIB JKMBAEHH,
IO MOSICHIOIOTh YTBOPEHHSAM BeAMKOI KiABKOCTi ITaroHiB i
BiAMMpaHHAM IIicAs 300py BpoXKalo Maiike IOAOBMHM Haj3eMHOI
Macu. Oco0AMBO Ba>KAMBUIT AASl MaAMHU piBeHb (ocdopHOro
xuBaeHHsi. Qocpop i Kaaill HalliHTeHCMBHIiIIe 3acBOIOIOTBCS Y
repiog, LIBITiHHA 1 3aB’sI3yBaHHs ATiA, Mi3Hillle 3aCBOEHH: iX 3HAYHO
BHMDKYETBCsI, TOAL K CIIOJKMBAHHs a30Ty TPUBAE i IMicAs 3aKiHYeHHs
30MpaHHs BpoXKalo.

CyHmiisl  XapakTepM3y€ThbCsl BUCOKMM  PiBHEM  3aCBOEHH:
€1eMEHTIB JKMB/AEHHs], X04a 3 YPOXKa€M sTij Biguy>Ky€ThCs He3HauyHa
ix xiapkicte. KopeHesa cucrema y Hel MmMuUKyBaTa, po3Tady>kKeHa, 3
AOBIIMU KOpeHeBMMU Boaockamy. OcHoBHa Maca ii (moHag 80 %)
posMilieHa y mapi rpyHry 0-20 cM. 3a cro>kKMBaHHAM e/leMeHTiB
KUBAEHHSI Y CYHUIIl BUAIASIOTL ABa KPUTHMYHI IIepioau: HaBecHi,
KoAM BiagOyBa€Thcs audepeHmiamiss i 3akaagaHHA — KBiTKOBUX
OpyHbOK, 1 BOCeHM, HaOpUKIHIII BereTarlii, KOoAM 3aKAaAalOThCs
I110/0Bi OPYHBKM i pocTe KOpeHeBa cucTeMa. Y IIi mepiogu CyHMILI
Mae OyTu AoDOpe 3abeslledeHa eleMeHTaMU >KMBAEHHS, OCODAVBO
azoToM i ¢pocpopom. MakcuMaabHy KiAbKiCTh €4€MEeHTIB KMBAEHHS
BOHa 3aCBOIOE ITiJ Jac IIBITIHHS 1 IIA10A0HOIIIEHHS.

[12040Bi KyAbTypH IlepeBa>kHO 3a0e3IedyIOoThCs edeMeHTaMu
SKMBAEHH: i3 3amacis rpyHTy. Ilicas BHeceHHsA 400pMB yCyBa€ThCs
abo 3MeHIIyeTbCs AeillUT eJAeMeHTiB, SJKUX He BUCTada€ AAas
ONTHMaAbHOTO 3abesmeueHHs pocanH. Hecrauy um HaAAMIIOK
€1eMEHTIiB >KMBAEHH:J BM3HA4YalOTh AiaTHOCTUYHUMM MeToJaMu
(BisyaapHO, 3a XiMIYHMM CKAagOM OKpeMMX OpraHiB POCAMHM YU
IpoBeJeHHAM IpyHTOBOI giarHoctukm). Ilig wac BupoirysaHHs
[1A040BUX 1 SATiAHMX KyaAbTyp HOTpiOHO 3HaTu 3abesreueHicTh
POCAVH eAeMeHTaMMU >XMUBAEHHs Ta BpaXOBYBaTHU, B SIKUX IPYHTOBO-
KAiMaTMYHMX yMOBaX MO>Ke BMHMKATH IX HecTaya abo HaAAMIIIOK.

ITiozomoexa rpynmy i enecenns dobpue nid uac cadinns cady
ma sazionukie. Ilig cagm i Arignukm Ga>kaHO BUOMpATH AIASHKHU, Ae
BOHU /0 IILOTO Yacy He pocanu. fIKIo I'PyHT He40CTaTHLO POAIOUMIA,
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TO Kpallle 3a 2-3 pOKI A0 CaAiHHs IIPOBECTU JIOTO OKYABTYPEHH:I, sIKe
repea0ava€e BallHyBaHH:, BHECEHHS OpraHiYHUX A0OpMB, BUPOIIY-
BaHH: OaraTopiuyHuX TpaB i cuaepaabHMX KyabTyp. Hacammepes na
aiasuky BHOCATH 40-100 T/ra opraniuamx ta mo 90-120 xr/ra A. p.
docdopHux i KaailtHUX A0OPWB, IIPOBOAATH IIAaHTaXKHY OpPaHKY.
HopMy BamHsAKOBMX A00pMB pO3paxoBYIOTh Ha BeCh OPHUII IIap
IPYHTy, IpudoMy 2/3 HOpMM BallHa Kpallle 3aopaTy, a pemry —
3arOpHYTHU KyABTUBAaTOPOM Yy BepxHiil map 1pyHTy. IloTiM aiaanxy
3aciBaloTh OaraTopiuHuMmM 00OOBMMH TpaBaMu ab0 006OBO-31aKO-
BMM TpaBoCyMimmamMu. Y Ppik 3akaadaHHsA cagy 3e4eHy Macy
OCTaHHBOTO YKOCY 3a0PIOIOTh.

AiAAHKY 3 pOAIOYMM I'PYHTOM TOTYIOTH 3a 3-5 Mic. 40 cagiHH:.
HasecHi BuciBaiors cugeparu (aonms, ropox, ¢aresiio, pimak ta
in.), y ¢asy Oyronizanii ix saopioioTe. Ilepea cisboro cuaeparis
BHOCATH Neo-90Po0-120Ko0-120. ¥ pasi ciBOM 0060BMX a30THI 400pMBa He
BHOCSITb.

ITia yac 3akaagaHH:A cagiB 3a Oe3rocepesHbOTO OKYAbTYPEHH:
IPYHTY Ha IpHUcasgubHMX AiASHKaX A0OpuBa BHOCATH AMINE IIPU
caZiHHi B TpaHIlel Ta CaJVWBHI MM, a IPYHT Yy MIXpAAAIX
OKYABTYPIOIOTh Y HACTYIIHI pOKI.

Micuiese BHeceHHs1 A0OpuUB IIig 4ac cagiHHA 3a0esredye
eleMeHTaMM >KMBAEHHS JepeBLs i KYIi y IlepII pOKU >KUTTS.
OcobanBo BakAMBMII Il 3axid, fAKIIO A0OpuBa He BHOCHUAN Y
IIpOLeCi i ATOTOBKY IPYHTY.

CagusHi ssMy 1ig A6AYHIO i TPyIITy KOIAOTh 3aBmmpuku 1,0—
1,2m i saBramomku 0,6 M, aas Bumdi 1 camsu — 0,8-0,6 M, aas
SATigHNX KyIIiB — giamerpoM 0,5-0,6 M Ta 3aprandmxu 0,3-0,4 M. Iig
A0AyHIO 11 Tpymly B siMy BHOCATH 30—40 Kr reperHoio abo KOMIIOCTY,
Iig BUIIHIO 11 camBy — 15-25, cmopoauny — 8-10, arpyc — 10-12 xr.
CaaboposkaageHuil THili BUKOPUCTOBYBaTM He MO>XKHA, OCKiABKI
BHECEHMII Ha BeAMKY TIAMOMHY, BiH PO3KAaJa€TbCsA B aHaepOOHUX
yMOBax 3 YTBOPEHHSAM IIKigAMBUX HEJOOKMCHEHUX CIIOAYK, IO
MO>Ke MOTipIUTU HNPVKMBAHHS cajsKaHIiB. Skio mig A0ayHIO i
TPYIITy BHECTM BKa3aHy BUIIE KiAbKiCTh OpraHiuHIX 400puUB, 30KpeMa

339



Ha I'PyHTax 3 IIiJBUIIEHOIO i BMCOKOIO 3a0e3I1eUeHicTIO pyxoMuMmu
popmamu  Pocpopy i kaaio, miHepaabHi A00pmBa MOKHa He
BHOCUTHU.

Hopmu ¢ocdoprux i KaaiiHux A0OpuB, sAKi BHOCATH Yy
CajUBHYy sMYy, 3aleXXaThb Bij 3abe3IleueHOCTi IPYHTY PyXOMUMU
CIoAyKaMy IUX eJeMeHTiB. 3a cepeaHbOl 3abe3ledeHOCTI ITig
sA0ayn10 ¥ rpyury BHocaATh 110 40 T P20s i K20, 3a Husbkoi — 40 60 T
KOXKHOTO eleMeHTa. llepeBullleHHs HMX HOPM He BUIIpaBJaHe:
BpOXall He MiABMIIYETHCSA, a Ha IPyHTaX 3 BMCOKUM BMiCTOM
docPopy BUABASIIOTHCS O3HAKU PO3ETKOBOCTI s10AYHi (IlepeBaskHO Ha
caabopocanx migmenax). Lls xsopoba posBuBa€Thcs 3a HecTadi
LMHKY IIicAsl BHeCeHHS HaaMipHux HopM ¢ocdopy. Haamipami
piBeHb (PpocPOPHOrO >KUBAEHHS TaKOX HECHPUATAMUBO BILAMBAE Ha
AOCTYIIHICTh  aAas1 pocamH Migi. Hagammok kaaiio 3arpumye
HaJAXO/KEeHHs KaAbllil0, MarHilo Ta JAeskux MikpoeaemeHTiB. Tomy
HOpMU (PpocPOPHMX i KaAitHMX 400puB MOTpiOGHO AndepeHLiIOBaTH
3a4€>KHO Big IX BMICTy B I'PYHTI.

Hopmu ¢pocpopuux i KaaiitHux 400pmB Mij CAMBY i BUIIHIO Y
3B'S3Ky 3 MEHIINM pO3MipOM CaguBHUX $IM, IIOPiBHAHO i3
HaCIHHAYKOBMMM, 3MEHIIYIOTh yABiui. Y mepmi poku >KUTT:
Caj’KaHIi IIA1040BUX KyABTYP AOCTaTHBOIO MIpOIO 3a0e3IedyioTh
a30TOM 3 IPYHTY Ta 3 OpTaHIYHMX A0OpUB, TOMY a30THi 400puBa He
BHOCSITD.

Aasa ATIAHUX KyIIB (CMOPOAMHM 1 arpycy) B CagUBHY SIMY
sHOCATH 20-30 1 Ppochopy, 10-15r kasiro. Hopmu andepenniooTs
3a4€>KHO Big BMICTy PyXOMUX CIIOAYK IIMIX €A€MEHTIB y IPYHTI.

Aaa  3acumaHHsA SIM  BUKOPUCTOBYIOTh AUIIle  BEpPXHill
TyMYCOBMII IIap I'PYHTY, a HiAOPHMI — PO3KMAAIOTh Y MiIXPAAAIX.
Opraniuni 400puBa piBHOMIpHO IepeMillyIOTh 3 YCiM IPYHTOM,
SIKUII BUKOPUCTOBYIOTD 4451 3aCUIIaHHA sIM. /Bi TpeTnHN pocdopHIX
i kaaifiHUX A06pUB BUCUIIAIOTH Ha AHO MM i IIEPEKOIYIOTH, PEIITY —
MepeMilllyIOTh 3 TPYHTOM, SIKMM 3aCUIIaIOTh HIKHIO ITOAOBUHY SIMI.
Koxen cagxanenp 14040Bux KyapTyp mnoausaioth 20-30 2 Boan,
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IicAsl 9OTO MPUCTOBOYPHI KPYTM MYABIYIOTH TOPPOM, KOMIIOCTOM,
IIeperHoEM ab0 CyXUM I'PYHTOM.

Yoobpenna morodozo i naodonocnozo cady. JocraTHE
repejcajBHe 3acTOCYBaHHsA JOOpPMB rapaHTy€ HOPMaAbHMII picT
Aepes y niepiri 2-3 poku. SIKIo picT yIIOBiABHIOETLCS, HaBeCHI Iepes,
PO3IIyIIIeHHsAM I'PYHTY BHOCSTH a30THI 400puBa B 403i 4-5 r asoTy Ha
1 M2 IpUCTOBOYpPHOTO KpyTa.

Y caay B nepri 4-5 pokis 400pMBa BHOCATH y IPUCTOBOYpO-
BUI KPYT, Y MPOMMCAOBUX cadax — y IpucTosdyposy cmyry. ITotim
30HY BHECEHH:I 30i4bIIIYIOTh, PO3KIAAIOUH IX IO MPOEKIIii KPOHMU.

Y dYormpupidyHOro Aepepa NIpPUCTOBOYpHMII KpyT (AiameTp
2-2,5 M) mpuOAN3HO B ABa pa3M MEHIINII 3a KPOHY, Y 4—6-piuHOTO
(aiametp 2,5-3 M) — y miBTOpa pasy. IIpucrosOypHi Kpyru yrpumy-
IOTh Mi4 YMCTMM IIapoM, iX Kpallle MyAabdyBaTu TopdoM abo
KOMIIOCTOM.

INounnaroun 3 3-4-ro pOKy >KUTTSA AepeB, y IPUCTOBOYpPHI
KpyrM OAMH pa3 Ha 2-3 pOKM BHOCATH THill abo KOMIIOCT i3
po3paxyHKy 68 kr/m?, abo 30—40 kr Ha oaHe gepeBo. Mo>XXKHa TaKoOX
BUKOPVICTOBYBATH CyXUil ITaIIMHMIT 1tocaig, — 100-250 r/m?, a3otHi i
KaaiitHi g00puBa — 9 r/m2, pocopHi — 6 /M2

@ocdopHi i1 KaaiitHi 400pMBa BHOCATH BOCEHN IIi4 0OpobIiTOK
I'pyHTy abo HaBecHi, a3oTHi — y gBa cTpokm — 2/3 HaBecHi y Iepioa
iHTeHCMBHOTO pOCTy KOpeHiB i marois ta 1/3 y cepeauni aita. Hopma
a30THMX 400puB 34e0iapmmoro craHosuTh 60-90 Kr/Ta 4. p.

3 1I0YaTKOM I1104OHOIIEHHS 30iABIITY€ThCSI BUHOC €4eMEeHTIB
>KMBAEHH: i3 cady. SIKIIO B HepIri poku micas cadiHHA cad’KaHIIiB y
>KMB/AEHHI BCiX IAOAOBMX KyAbTyp IlepeBa’ka€ a3oT, TO IIi3Hillle
sA0AyHs 1 TpyIla BMHOCATL OiAbllle Kadilo, TOMy HOPMMU KaAilfHMX
AOOPUB ITi4 HACIHHAYKOBI IIOCTYIIOBO 30i4BIIYIOTh.

CucreMa yTpuMaHHA IPYHTY B MiXpAAAAX IIA0AOBOTO CaAy
MO>Ke OyTM HapoBOIO, HapoO-CUAepalbHOI0 ad0O AepHOBO-IIeperHili-
HOIO (Ta30HHOIO), B IIPUCTOBOYPOBMX CMYTax — IapoBoI0. Y 400peHH:
M10J0BUX AepeB MiJ 4yac IIA0JOHOIIEeHH:S 3aleXWUThb Bij OaraTbox
(pakTOpiB, OCHOBHMMM 3 SIKUX € BeAMdNMHa O4YiKyBaHOIO BpPOKalo,
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I'PYHTOBO-KAIMaTIYHi YMOBM BUPOIIYBaHH:, BiK ILA0AOBUX A€pES,
3POIIEHHs, CUCTeMa yTPUMaHHSI MIXpsAb, COpPTH, IIiABHICTD
Haca/ KeHH:I.

Cepegni HOpMU A00pMB A4S TIIOAOHOCHUX CaAiB 3a IapOBOi
cucteMu yA0OpeHHsI IPYHTY CTaHOBASTB: A4Sl  HaCIHHSYKOBUX
KyapTyp — rHi 10 T/ra + Nso-100Pe0-90Koo0-120, 24451 KicTOUKOBMX — THilt
10 T/ra + Neo-90Pao-60Keo-90. Opraniuni go06pusa BHOCATL Y HOpMi 30—
40 T/ra oaguMH pa3 Ha TpU POKM. SIK AOTIOBHEHH: 4O OpraHiYHMX
A00pMB AOLIALHO BUKOPMCTOBYBAaTM B MIXPSIAAAX (Y HPOMiXKHI
poxm) cugeparu, 0oco0AMBO 3a AOCTATHHOTO 3a0e3IeYeHHs I'PYHTY
BOAOTOIO Ta B yMOBax 3poieHHs. Ha rpyHrax 3 HeBeAuKNM BMiCTOM
docdopy i kaaito mompaskosuit KoepillieHT 445 cepesHBOI HOPMU
A00puB ctaHOBUTH 1,3, 3 migBuIieHnM BmicroMm — 0,75, 3 BUCOKUM —
0,5. PocopHi 11 kaziitHi J00puBa AalOTh BUCOKUI edeKT mpu ix
BHECEHHI y Iepiog CIIOKOIO (3 OCeHi A0 MovaTKy Bererariii). SIkimo me
He BJaa0cs 3poOMTU BOCEHM, iX HOTPiOHO 3apoOUTM HaIIpOBeCHi B
OpuUCTOBOYypHiI Kpyrn Ha randuny 10-15cMm abo B MIXPAAASIX — 40
20 cm. Ocob6amBo O0epeXHO MOTpiOHO O0pOOAATM TIPYHT MiA
Haca/KeHHsIMM Ha caabopocaux Migliernax, KOpeHeBa CUcTeMa sIKMX
posmiIreHa 6AM3HKO 40 ITOBEPXHEBi.

HaciHHsA9KOBi KyABTYpU Ha IPyHTaX, cepeiHbo3alOe3IreueHmx
¢ocpopom, mnomipHo pearylors Ha ¢ocdopHi g00pmBa, a 3a
BIICOKOTO BMICTy Kaailo — AyXe caabo i Ha Kaaiit. ®ocdopHi Ta
KaAilHi 400prBa MOXHA BHOCUTH i ITPO 3ar1ac Ha 2-3 pOKu.

Hopmu aszotHux 400puB Mig HACIHHAYKOBI  KyABTypuU
KOPUIYIOTh 3 ypaxyBaHHSIM IIOTOAHMX YMOB: Y XOAOAHMUI i BOAOTUIA
pik ix 30iapmryiors Ha 20-30 %, y cyxmii i Temamii — HaIlOAOBMHY
3MeHIIYyI0Th. Haaaummok asory B 4pyrili MOAOBUMHI Bererauii Moxe
3aTpUMyBaTU AOCTUTAHHS IIAOAIB 1 B3HIDKYBAaTM MOPO3OCTINIKiCTh
aepes. Hatikpamii pesyastatu ga€ posapiOHe BHeceHH: a3oTy: 40 %
HopMm HamposecHi, 30 — micas nsiTinaa i 30 % — Bocemm. AJyxe
Ba>KAMBO CTBOPUTH ONITHMMaAbHe SKUBAEHHS 4451 ILA0J0BUX Aepes ITig,
yac Apyroi XBMAI aKTMBHOIO POCTy KOpeHiB (KiHelh BepecHs -
IIOYaTOK >KOBTHS), KOAM HAKOIMYYIOTbCA Pe3epBHI ITOXKMBHI
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PeYOBMHM, Big, YOTO 3a4eXKaThb MOPO3OCTINKiCTh, PiCT i BpOXKalHiCTh
pOCAUH y HacTynmHOMY poti. JoOpnBa, BHeceHi BOCEHN, BUKOPUCTO-
BYIOTbCSI JepeBaMM A0 HacTaHH:A 3MMM, a B He3aMep3AMX IIapax
IPYHTYy KOpeHeBa CUCTeMa pOCTe i BUKOPUCTOBYE eJeMeHTHU
KyBAeHHs i B3UMKy. Tomy gomniasHo BHOcuTH 40 30 % a3oTHMX
AOOPUB BOCEHU TIicAs 30MpaHHs BPOXKaIO.

Hopmu asotrHmx, ¢ocdopHmx i KaaitHMX A00pMB MO>KHa
KOpUIYyBaT! 3 BUKOPMCTaHHAM I'PYHTOBOI i AMCTKOBOI A1arHOCTMKM.
3a a00poro cTaHy JepeB (BeAmnKe 3eJeHe ANCTsA, ONTUMaAbHMIA
IPUPICT OAHOPIYHMX IIATOHIB TOINO) arpoximiuHe OOCTeXXeHHs
I'PYHTY HpPOBOAATh Ha 4-5 piK, 3a HE3aA0BiABHOIO CTaHy — uyepe3
2 pOKH.

B ymoBax 3aayxeHHs MiXpAAb cagy dochopHi 71 KaaiiiHi
AoOpuBa Kpallle BHOCUTU B 3aIlac Ha 2-3 POKM, OCKiABKM BHeCeHi
ITOBepXHeBO BOHM OyAyTh BUKOPUCTOBYBaTMC Anie Tpasamu. Ilpu
LIbOMY ODOB’SI3KOBO IIPOBOASATH ITOAMBAHH Ta a30THE ITiA>KMBAEHHA.
HopMu asotHux A400puB BCTAHOBAIOIOTH 3 ypaXyBaHHAM IIOTpeO
GaraTopiyHMX TpasB.

3a mapo-cugepalbHOI CHUCTeMM YTpMMaHHS IPYHTY B cady
HaBeCHi 110ro oOpoOASIOTh 3a TUIIOM YOPHOIO IIapy, a B cepeauHi
ZiTa Ha 3eAeHe AOOPMBO BUCIBAIOTh OAHOPIUHI KyABTYpU (AIOINUH,
BUKO-BiBCAHY cyMim, (parteairo Torro). Ilepeg cisboro Tpas y rpyHT
BHOCATH 110 50-60 Kr/ra asory, ¢pocdopy i xaairo (mmig 60008i asoTHI
A0OpuBa He BHOCSTBH). 3arOpTaloTh CUAepaTH BOCEHM abO HaBecHi,
BHOCIUM A4S TIPUCKOPeHHA iX poskaadanHsa 40-50 kr/ra aszory.
3asBuyail cuAeparu BUCIBAIOTH pa3 Ha Tpu poku. Io6 36iapmmTi
AOCTYITHICTL A0DOpUB, iX BHOCATH AOKaABHO — Y CBepPAJAOBUHH,
60po3HM, KaHaBM TOIIO. BoceHNM 3acTOCOBYIOTH 7—8 % KOHIIEHTpaLIilo
A00puB, mia yac BereTartii — 3-5 % KOHIIeHTpaIlis.

Aaa onTtuMisanii MiHepaAbHOTO >KMBAEHHS IAOAOBUX KyAb-
TypP HpPOBOAATL IIO3aKOPeHeBl IIAXMBAEHH: Makpo- 1 Mikpo-
eJeMeHTaMI: PO3UYMHOM KapbaMigy, coAsIMU KaAbIIilo IPOTU TipKOI
sIMYaCTOCTi, pO34MHaMM MiKpoeJeMeHTIB 3a O3HaKaMM IX HecTadi.
Haiixpammnii gac 445 OOIPUCKYBaHHS POCAMH — paHOK abo Bedip, a B
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noxXMypy morogy i Baenp. OOpoOaeHH:A poO3uMHOM KapOamigy
edexTMBHe TOAi, KOAM OUYIKYE€TBCSI BUCOKMII ypoOXKall i 3aKaadaHH:
KBITKOBIX OpYHBOK BHACAiAOK HecTadi a3oTy 3HaXOAUTHCA IIiJ,
3arposoro. OOmpucKyBaHHA HpOBOAATL depe3 8-10 ai6 micas
usiTinaa.  Jas a0ayni  Buxopucrosyiots 0,4-0,5%  posumH
KapOamiay, Aas rpymi — 0,20-0,25, cansu — 0,6-0,8, Bummni — 0,4-0,8,
nepcuka — 1,2-2,0 %. Aas 3anobiraHHs oIikaM A0 OJHI€I 9acTHMHU
KapOaMigy Aogaore 1,4 wactmum Bamna. Kpim kapbamiagy, Aas
OOIIPUCKYBaHHS ~ 3aCTOCOBYIOTh 2-3 % posumH cymnepdocdary
noAsiriHoro Ta 1 % posunn cyabdary Kaaio.

IIporn ripkoi siMyacrocti Ta Oypoi rHumai moAis sA0AyHi 11
rpy1mi cag 6-8 pasis 00po0asioTs 0,5-1 %-M posumHOM HiTpaTty abo
xaopuay xaasiiifo. Ilepire migXuBAeHHsA MPOBOAATDH Bigpasy Iicas
PO3IIyCKaHHs AVICTKiB.

3a caabkoro ypaxkeHHs1 s04AyHi PO3ETKOBICTIO BHaCAIAOK
HecTadi >KMBAEHHS IMHKOM eQeKTUBHI 2-3-pa3oBi IT03aKOpeHeBi
nigxusaenssa 0,3-0,5 % posunHoM cyabdary IIUHKY.

3a Ay>Ke HU3BKOIO BMICTy B I'PYHTi BOJOPO3UMHHOIO GOpy
(Menmr sk 0,1 MI/KTI) 3MEHIIYETHCS 3aB’A3yBaHHS ILA10AIB, BUHHKAE
onpoOxosiHHs. Le MOXHA yCyHYyTH I103aKOPEHEeBUM i KUBACHHIM
0,05 % pozurHOM GOPHOI KMCAOTH.

Y BepecHi—KOBTHI micad 30MpaHHsA BpOXKal0 Ha IOYATKY
oOCHITaHHA AMCTS IA0AOBi JepeBa IIO3aKOpPeHeBO OOIPUCKYIOTh
4 % posumHOM KapOamigy 445 AOAATKOBOTO 3abe3IeueHH: JepeB
a30TOM i O0POTHOU 3 IPUOHNMU 3aXBOPIOBAHHAMI.

ITozakopeHeBi MiAXNBAEHHS I110A0BUX KYABTYP ITOEAHYIOTD 3
00poDAeHHAM IlecTMLIMAaMM IIPOTH IIKiAHMKIB i XBOpoO. 3a
IOE€AHAHOIO 3aCTOCOBYBaHHS KiAbKOX MiKpOeAeMeHTiB HOpMY
KO>KHOTO 3MEHIIYIOTh yABidi.

Yoobpenuna azionux xyavmyp. CMOpoguHa, IOpPIUKM, arpyc
HOIIMpPeHi B yCiX 30HaX Ca4iBHMIITBA Ha Pi3HMUX TUIIaX TI'PYHTIB.
IIpore najikpammmm A4s BUPOLIYBaHHA CMOPOAMHM € CYTAMHKIU
Ba>KKOIO 1 CepejHbOIO TPaHyAOMETPUYHOIO CKAady, AAsl BUPOIIY-
BaHH: aIPycCy i IOPIiYOK — CYTAMHKM JA€rKOTO I'PaHyAO0MEeTPUYHOTO
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ckaagy. IlopiBHAHO 3 IHIIMMU ATIAHMMMU KyAbTypaMM, CMOPOAVHA
YyTAUBa A0 IiABUIIIEHOI KMCAOTHOCTI I'pyHTYy. Halikparlie BoHa pocre
Ha TIpyHTax 3 mnokxasHukoM pH=6...6,5. Arpyc aobpe pocre i
naogoHocuts 3a pH=55 ase uyramsmii 40 HecTaui Kaaiio.
CaabooKyabpTypeHi, Kucai MiA30AUCTI Ta 3acoAeHi IPyHTM AAs
BUPOIITyBaHH: ITPOMMCAOBMX Haca KeHb IMX KyABTYP HeIIpUAATHi.

Ilepea 3akaagaHHAM IAaHTALN ATIAHMX KYABTYpP IIiZ OpaHKY
sHOCATh 100-150 T/ra Opraniuamx 400pmB (THIiL, TOPPOKOMIIOCT,
cugepaty, a TakoX ocdopHi i1 KaaiitHi A0OpmBa B HOpMaXx,
pO3paxoBaHMX A4 AOBeAE€HHS BMICTY PyXOMMNX CHOAYK (dpocdopy i
Kaailo 40 OIITUMaAbHOTO PiBH:).

Ha a00pe okyabTypeHUX I'pyHTax CMOPOAMHA YOPHa 11 arpyc B
nepir pokm He IOTpeOyIOTh BHeceHHsA (PocPopHuUX i KaaiifHMX
A00pmB. MoXHa OOMEXMTNCA BHECEHHsM AuIle a3oTHux. Aas
(popMyBaHHsI CMABHUX KYIIIiB HaBeCHi 40 pO3NyCKaHHs OPYHBOK Ha
I10A0HOCHMX I1AaHTaIisiX iX BHOCATD ¥ 4031 60 Kr/ra 4. p. Ta 30 kr/ra
micas 30upanus Bpoxkaio. Cepeani Hopmu 400pMB Ha I110AOHOCHUX
IAaHTanisax cMopoAnay — it 10-15 1/ra + Neo-soPoo-120Ke0-90, arpycy —
rHint 10-15 1/ra + Neo-90Pe0-00Kso-120. Opraniuni ao06pusa B HOopmi 20—
30 1/ra BHOCATL pa3 y aBa pokn. CMOpoAuHa BuOaramsimia 40 piBHA
¢ocpoproro xmBaeHH:, arpyc — A0 KaairtHoro. IloTpiGHO Takoxx
BpaxoByBaTl, IO CMOpPOAMHA i HOpPiYKM YyTAMBI AO HasBHOCTI
xa0py. 3a HM3pKOro 3abesmneueHHs pocauH ¢dochopoMm i Kaaiem
cepeZHi HOpMM A00puB 30iApmIyIOTH Ha 25 %, 3a MiABUIIEHOTO —
HaIlOJOBMHY 3MEHIIYIOTh. Y PiK BHECEHHsS OpraHiuHux J00pus
MiHepaabHi 400pyBa He 3aCTOCOBYIOTb.

JoOpusa mig arpyc i CcMOpOAMHY MOXKHa TaKOX BHOCUTU B
OoposHu 1ig yac opaHku (3a 25-30 cM BiA Ky1IIiB), Ky IIPOBOASATH pa3
y 3—4 poku. Ilpu npomy 3aropraiorh rHiii, ¢pocopHi Ta Kaaiiixi
AobpuBa. A3oTHi 400pmBa 3aCTOCOBYIOTH IJOPOKY — HaBeCHi IIig
KyAbTHBAIIil0. 3a BMCOKMX YpOXaiB IX BHOCATb Y ABa CTPOKIL:
HalposecHi Ta y ¢a3y 3eaeHOI 3aB’s13i, a 38 KpaILAMHHOIO 3POITIeHHs
B Tpu: HamposecHi 30 %, mig yac ¢popmyBaHH: BpoxKaio — 40 40 i B
nicas30upaabamii epiog — 40 35 %.
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Maauna aocuts a00pe pearye Ha yao0penHs. bioaoriuno
3yMOBJeHe IIOpiyHe BigMMpaHHS Malike II0AOBUMHM HaA3eMHOI
YacTMHM POCAMH HPU3BOAUTbL A0 3HAYHOIO BUHOCY 3 TIPYHTY
€/eMeHTiB XIBAEHH:, sIKi MaloTh OyTH IIOBepHeHi y BUTAAAL A00pUB.
Maauna Aye 4yyTaAmBa AO BHeCEHHs OpraHiuHmx Jo00pus. Tomy
nepe/, 3aKAajaHHAM IAaHTanii BHOcATs 100-150 T/ra opraHiuHMX Ta
90-120 xr/ra 4. p. pocdopunux i 120-150 xr/ra 4. p. KaailtHUX A00pUB.

Harixparuii mepiog BHeceHHs a30THMUX 400pUB Mi4 MaAMHY —
HaIlpOBeCHi, OpraHiyHMX (MyAbBYyBaHHs) — ITiCAS PO3IYLIyBaHH:
rpynty, ¢pocopHux i xaaiitnux — socenu. Hopma myapui (Topd,
koMmrroct) — 6amspko 60 T/ra 0AMH pas Ha 2-3 poku. PocdopHi Ta
KaairiHi Oe3xA0pHi 40OpmBa MOXHA BHOCUTM HaBecHi pasoMm 3
azoTHuMHN. JobpuBa y MIXpAAAAX MaAVHA 3aTOPTaIOTh Ha TAMOMHY
12-15 cm.

ITozakopeHeBe MiAXMBAEHHsI SITiAHMX KYIIiB MOXXHa IIPOBO-
autn 0,3-0,5% posumHOoM Kapbamigy, 1-2 % — cyabpdaTy Kaaiio,
2-3 % cynepdocdary, 0,02-0,05 % posunHom mikpoaobpms. ITig gac
OOIPUCKyBaHHs POCAMH IOTPiOHO OiabIlle 3B0A0KyBaTH HUKHIN OiK
ANCTKiB, OCKIABKM IIpM ILIbOMY eJeMeHTM >KMBAEHHSI 3 PO3UMHY
3aCBOIOIOTLCS IHTEHCUBHIIIIE.

Cynuyro BUPONIYIOTL Ha BCIX OCHOBHMX THUIAX IPYHTIB,
NPpUAATHUX AAs BUPOIIYBaHHS IIAOJOBMX 1 ATAHUX KyABTYp,
YIpO40oBX 2-3 pokiB. Halikpalmumu 4451 CyHUIIi € TPYHTU A€TKOIro
TpaHyAOMETPUYHOTO CKJAaay, ale BOHa MOXKe JaBaTyl BUCOKUIA
ypoKall i Ha IpyHTax Ba>KKOTO TIPaHyAOMETPMYHOTO CKJAaay 3a
peTeAbHOIO YTpMUMaHHA ix y myxkoMmy cradi. Hempugatni gas ii
BUPOIITYBaHH:A IPYHTM Ba’KKOIO I'paHyAOMETPMYHOIO cKaady, SKi
3aIAMBaIOTh, CMABHO YIIliAbHeHi, KapOOHaTHI Ta 3acoAeHi.

Ao peakuii IPyHTOBOIO CepeAOBUINA CYHUISI He AyKe
YyTAMBa, ale HaliKpallle BOHa pocTe 3a IokasHuka pH5,5...6,0.
Kucai rpyntnn (pH <5,2) BanHyiOTh. 3 OpraHiyHUX A00pUB Kpalle
BUKOPUCTOBYBaTM HalliBIIepelpiAmMii THill, IleperHiii i AoOpe
BU3piauit KoMTOCT y HopMi 50-80 T/ra. Ix 3aoprotots 3a 10-15 4i6 40
BlICaZ XyBaHH:A. He MOXHa BUKOPMCTOBYBaTH CBi>XKUN THili, OCKiABKI
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BiH IIOTaHO II€PEeMiIIy€eThCs 3 IPYHTOM, KOPiHHSA AOTOPKAETLCA A0
HBOTO 1 TIOTaHO TIPVMOKMBAETBCA, KPiM TOTO, POCAMHU MOKYTb
punagaty. ToMy CBIXXMII THiMI BHOCATDH AmIle IIig nonepeaHuk. Ha
[AaHTaLiAX CYHULI AOCUTh e(eKTUBHe MyAbUyBaHHSI IPYHTY 3
pospaxynky 30 T/ra meperHolo abo IHINMMX OpraHiYHMX A00pWB
(Topdy, COA0MUCTOTO THOIO, COAOMM, CyXOl TPaB IHUCTOL MacH, XBOI)
3aBTOBIIKM He MeHII K b5cM. Myapua 3axmia€ IPyHT Big
IepecrxaHHs, HagMipHOTO yIIiAbHEHH: Ta 3apOCTaHH: Oyp’sHaMM.
IIpakTuKyIOTh TaKOX CyIliAbHe 3MMOBe MYyAbUyBaHH: Hacaj>KeHb
CyHMITi TOAPiOHEHOIO 3i COA0MOIO 31aKOBUX KYABTYP.

QocdopHi 71 KaailiHi A400pMBa MOXXHa BHOCUTU IIPO 3arrac
pasoM 3 OpraHiuHMMM, ade IX MOXKHa BHOCUTU i IIJOPOKy. VY
IepILIOMY BUIIaAKY cepeAHi ix HOpmu cTaHOBAATH 110 100-120 kr/ra
4. p., y Apyromy — 1o 40-50 xr/ra 4.p.

SIKIIO TPYHT OKYABTYypPeHMIi, TO B IepIINii pik BMPOIIyBaHH:
cyHuli A00puB 3asBuyali He BHOCATh. IIpore kIO pocanHU
BiacTalots y pocri, HaBecHi BHOCATH 30-40«kr/ra asory. 3a
HaAMipHOTO a30THOIO >KMBAEHH: BereTaTUBHa Maca POCAMH MOXKe
3aHaATO PO3BMBATICA, IO HETaTMBHO BIIAMBA€ Ha IIpOIiecC I110J0-
HommeHH:A. Ha Apyrmit — TpeTiii poKmu IIOAOBMHY a3O0THUX A0OpMB
(45 xr/ra 4. p.) BHOCATh HAaIIPOBECHi, APYIy IIOAOBMHY — pa3oM 3
dochoprumn i kaairtaumm (NasPeoKeo) micas 30mpanHA BpoKalo.
Kpim Toro, Ha Tperiit pik micas 30MpaHHs BpoXKalo i ogpasy micas
CKOIITYBaHHsI AMCTKiB BHOCATL (pocopHi Ta KaaiitHi JoOpuBa B
Hopmi mo 30-50 kr/ra 4.p. JAobpmBa caiag BHOCUMTM Tak, OO Ix
SIKOMOTa MeHIIIe IIOTPalAsfA0 Ha POCAUHN (4451 3aroOiraHH:
oI1ikaM) i BOHI 400pe 3aropTaAucs B IPyHT.

SIxmo pexoMeH0BaHa KiAbKicTh 400puB He 3abe3meuye HOP-
MaJbHOTO POCTy i IAOAOHOIIEHH:, iX HOpMy 30iabmryiors Ha 20-
30 %, a 3a HaAMIpHOTO pOCTy Haj3eMHOI MacH — BiAIIOBigHO
3MEeHIIYIOTb.

Y0obpenna sunozpaonuxie. Bunorpaa pocre Ha pisHUX THUIIaX
I'PYHTiB, ade BMCOKi BpoXKai J4a€ Ha poAIOYMX BigMiHax 3a 400poi
BozorosabesredeHocTi. OCHOBHa Maca KOpPEHEeBOI CUCTeMM BUHO-
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rpagy posmimyetecs B mapi 10-60 cm. VY miBHiUHMX yMOBax
BUPOIIYBaHH:, a TaKOXX B YMOBaXx 3pPOIIeHHs KOPeHi PO3BMBAIOThCS
06amxde g0 mosepxHi. Lli ocobamsocTi caia BpaxoByBaTu IIig 4dac
BHeCeHH: A00pUB y I'PYHT.

3acBOEHH: €JAeMeHTIB JKMBAEHHs BUHOIPajOM YIIPOJOBXK
BereTalfii posrarayto. Tak, a3oT i ¢pocop 3acBOIOIOTHCS iHTEHCUB-
Hillle y ITepioA IBiTiHH:A, TOAl K 4000Be MOTAMHAHHA a30Ty M4 4ac
AOCTUTAHHS ATi4 Pi3KO 3HMXKYEThCS.

MakcrMmaapHe HaKOIMYEHHs B POCAMHAX BUHOIPaAy as3oTy
30iraeTncs i3 3aBepIlIeHHIM POCTY BereTaTMBHUX OpraHis, a pocopy
i kaailo — 3 mepioAOM TeXHIYHOI CTUTAOCTI Arig. Y AmHamini 75 %
PIiYHOTO CHOXXMBaHHs POCAMHAMM a30Ty 3aCBOIOETLCS Big ITOYATKY
pO3IycKaHHA OpPYHBOK 4O IToYaTKy IIBiTiHH:A, 20 — Biag LIBITIHHA 40
IIOYaTKy AOCTUTaHHA Arig i 5% - Big 30upaHHA BpOXalmO 40
3aBepIleHHs BereTamii. ¥ pisHi (pasu pocTy it po3BUTKY BUHOTPaAy
3aCBOEHHS OCHOBHIMX €1€MEHTIB KMBJAEHH: BiAOYBa€ThCsA y Pi3HUX
CITiBBiAHOIIIEHH:X: YacTKa as3oTy 3araapHoi cymm NPK go kiHIs
BereTalii 3HIDKY€TBCA, a Kadilo — 3pocra€. 3MiHa dYacTKu
HaJXO/KEeHH: KaAilo 3aBXXAU IPOTHUAEXHA 3MiHi 4aCTKI a30Ty.

Oprann NAO0AOHOIIEHHSA y BUHOTpady HOYMHAIOTh (POpMy-
BaTUCs B IOIepelHbOMY POLi I 3aBepIIyIOTbCS Yy HACTyIIHOMY —
nepe/ po3IycKkaHHsAM OpyHboOK. ToMy HegocTaTHs 3abe3redeHicTb
POCAVH eAeMeHTaMU XMBAEHHS B IIepIly II0A0BMHY BereTaril Moxe
COPUMYMHUTY CUABHMII IX BigTIK y Aroam, OTXKe, 0CAa0uUTH
(opMyBaHHA KBITKOBUX OPYHBOK Ta 3HU3UTH BpO>Kall y HACTyITHOMY
poui. Ha ¢popmysans: 1 T rpoH BUHOTpaAy BUKOPUCTOBYETLCS 5—8 KI
N, 1,54 - P20s, 4-8 xr K20.

Cucrema yaoOpeHHs BHUHOIpajdy Iepesbada€ BHECEHH:
AOOpUB IIi4 IJaHTaXHy OpPaHKy Ta IIij 4Yac CadiHH:, yAOOpeHH:
MOA0AUX PO3CaAHMKIB i I11040HOCHNMX BUHOTIPAAHMKIB.

JIkmo g Hacag)KeHHs BMHOTPaAHMKIB BiABOAATH AiASHKH,
3BiAbHeHi Bia caaiB, BUOpaKyBaHMX BUHOTPaJHUKIB 31 c1aD00KyABTY-
peHUMM IPyHTaMM, TO I'PYHT IIOTPiOHO OKYyABTYPUTM 2-3-pidHUM
BUPOIIYBaHHAM Oaratopiunmx ©6oOosux Tpas. 3a moTpeOu

348



IIPOBOASATH XiMiuHYy Meaiopawito IpyHTis. [lig 1maanTa>kHy OpaHKy Ha
yopHO3eMax BHOCATL 10 30-40, a Ha Maa0poArOUMX IpyHTaX 1Mo 40—
60 T/ra THOIO 3 OAHOYAaCHUM AoAaBaHHAM (QOocPOpHMX A0OpUB y
Hopmi 100-120 kr/ra 4. p. Ha Maaopoaiounx rpyHrax 3akapmaTts
BHOCATh 60-80 T/ra rHOIO i Piso-200K1s0200. [laanHTakHy oOpaHKY
IPOBOASATH 3a 4-6 Mic. 40 caaiHHS.

ITia yac caginns B AMKM giameTpoM 40-60 cM Ta 3aBrAMOIIKA
60cM Ha AHO HacUIAOTh TOpPOMK 3eMai, 3MmimaHoi 3 3-5Kr
nepersoio, 10-20 r amiauHoi ceaitpu, 100 r cynepdocdary rpaHyabo-
Ba"oro i 50r xaairo xaopucroro. Ilpucasusne BHeceHHA A00puUB
MO3UTUBHO BIIAMBA€ Ha MPIVKUBAEHHS Ca/AXKaHIIiB, IOAiNye
PO3BUTOK HaA3eMHMX OpraHiB i KOpeHeBOI CUCTeMM, HNPUIIBUAIIYE
I110AOHOIIEHH.

Sxmo ao0OpmuBa BHecAU IIij IAaHTaXKHY OpaHKy Ta Iij gac
CagiHHS caAKaHIIiB, TO B IIepIIi pPOKM JoOpMBa B MOAOAUX
BMHOIPaJHIKaX He 3acTocoByIOTh. Ha 3—4 pix BHOCATL AmIlle a3oTHI
a00puBa B HOopMmi 30—40 xr/ra 4. p. SIkmo A00puB IIig I1AaHTa>KHY
OpaHKy He BHecAM, TO IX BHOCATh Iopoky mo 20-80 kr/ra NPK
3a4€>KHO BiJ BMICTy PyXOMMX CIIOAYK €1€MeHTIB JKMB/AEHH: y I'PYHTI.

Y IA040HOCHUX BUMHOIPajHUKaX IEepPiogMdHO, OAMH pa3 Ha
4-5 pokiB PO3MYIIYIOTH IPYHT Y MiIXpAAAsAX Ha ranouHy 50-55 cM 3
O4HOYaCHMUM BHeceHHsAM 400puB. CucreMa yA00peHHs 3aAeKUTD Big,
I'PYHTOBO-KAiMaTU4HMX yMOB. Ha yopHO3eMax miBA€HHMX i 3BU4ali-
HUX CYTAMHKOBMX Ta KaIITAaHOBUX IPYHTax CUCTeMY YAOOpeHH:
PpO3paxoByIOTh Ha Tpu pOKu. JAas 1IbOTO BCIO IAOILY BMHOTPaJAHMKa
AlAATh Ha TPU PiBHI YaCTMHM 1 Ha KOXXHY 3 HUX BHOCATD ,ZI,O6pI/IBa,
Yeprymoum 3a pokKaMM fAK Yy IOASIX CiBO3MiHM. Y mlepmmit pik B
OCHOBHe yJ00peHHs1 BHOCATh a3OTHI 400puBa y HopMi 60-120 kr/ra
A.p. Ha apyrmit pik yaiTKy IpOBOAATH MiAXKMBAEHHs (Iieped,
UBITIHHAM, TIIiCAs UBITIHHA Ta Ha IIOYaTKy AOCTUTaHHA SITrig)
N20P20K20, a BoceHM 3acTOCOBYIOTH THil y HOpMi 20 T/ra; Ha TpeTiit pik
IIPOBOAATD IMiAXKUBAEHHS, sIK HA 4APYyTOMY.

Y mepiog Berertanii BHMHOIpady IIPOBOAATH 2-3 KOpeHeBi
MiAXKUBAGHH: y Taki CTPOKM: JO TIO4aTKy COKOpyXy, Iepe
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LIBITIHHAM 1 Ha ITIOYaTKy AOCTUTaHHS ATiA. ¥ HepIii gBa i AKMBAEHHS
BHOCATD N3oP30Kso, y Tpere — anmie Nso. JoOpuBa BHOCATD y BUTASAL
KOHIIEHTPOBaHOI'O BOAHOTO pO34MHY i3 pospaxyHKy 1000-1200 a/ra.

ITaoa0HOCHI BMHOTpPagHUKU AOLIABHO 2-3 pas3u 3a Ce30H
HiA>KMBAIOBaTU I103aKOpEeHeBO MaKpo- i MikpoeaemeHnTtaMu. Ilepime
00pobaeHHst  MOpoBOAATh micas usiTimEs 0,5 %  posumHOM
Makpogo0pus 3 AogasaHHsAM 0,5 Kr/ra KOMILA€KCHMX MiKpogo0pmB
(6op, mapraHens, IMHK) y xeaaTHil1 ¢popwmi. [lepes oOrpuckyBaHHAM
00OB’sI3KOBO IIepPeBipsIIOTh PO3UNH Ha MOKAMBICTH OIIIKiB, OCKiABKM
MOAOAL AUCTKU AyXe 4yTausi Ao ximikati. Ile Bakausini 3a
IepioA0M PO3BUTKY BMHOIpaAy ABa HACTyIHI MiAXMBAEHHS. 3
II0YaTKOM iHTeHCHBHOTIO pocTy IpoH Ha 1 ra BHOCATE 6 KT KNQOs i 1 kr
rnoaixeaaTiB ~ MikpoeaeMeHTiB, posumHenux y 600a Boamu.
ITozakopeHeBe MigKMBAEHHs MOXKHa IIO€JHYBaTH 3 BHECEHHIM
dyHrinmMAis, 3a3jajeriab IepeBipuBIINM PO3YMH Ha MOXKAUBI OIiKu
anctkis. Hacryrmae o6po0aeHHs IpOBOAATH 3a MICSIb 40 30MpaHHsA
spoxaio 2 % pozumaoM KNOs, to0TO 12 Xr/ra. Ilpm 3acrocysanHi
noaixeaaTiB MiKpoeAeMeHTIB CTeXaTh, 11100 mokasHuK pH pobovoro
posunHy OyB 5,7-5,8, K110 BUKOPMCTOBYBATH XeAaTu 3adiza y popmi
Fe-EATO. Xeaar 3aziza y gopmi Fe-ATTIO g00pe 3acBoroeThes 3a
nokasHuka pH posunny 6,8-7,0.

6.11. OCOBANBOCTI YAOBPEHHS KYAbLTYP
B YMOBAX 3POIIEHHSI

EdexTnBHe BUKOpUCTaHH:A pOCAMHAMMY €A€MEeHTiB KIBAEHHs 3
I'PYHTY i 400pUB 3a1€>KUTH Bij 3abe3meueHOCTi ix Bogoi0. OOmasa 11i
daxropu TicHO TOB’s3aHi MiX €ODOIO i IepeBakHO BU3HAYAIOTH
piBeHb OKYABTYPEHOCTi IPYHTy, SIKMI 3HauyHO 3aleXUTh Big
AISLABHOCTI AIOAVIHIA.

3acTtocyBaHHsI JOOpMB Ha 3pOIIyBaHMX 3€MAIX Ma€ CBOL
ocobamBocTi. Beanke 3HaueHHS TyT MalOTh opraHiuHi goOpmsa. Lle
3YMOBAEHO He ANIIIe BUIIIOIO AOCTYIIHICTIO iX €/1eMeHTiB JKMBAEHH:, a
I TMM, IIO Ha 3pOIIyBaHMX 3E€MAAX IHEePIIMMN BYPOIIYIOTH

350



KyABTYpH, sIKi e(peKTMBHO pearyioTh Ha Oe3rocepedHE BHECEHH: ITiJ,
HUX A0OpuB — OypsAK LYKPOBMI, KYKypyA43a, OBOYi, KapTOILA,
KOPMOBi KyALTYPI.

3aMicTb THOIO 444 YA0OpeHH:s CiAbChKOTOCIIOAApPChKIX
KyABTYpP B YMOBaX 3pOIIeHHsI MO>KHa BUKOPMCTOBYBaTU CUAepaTH,
3a0pIOBaTH 3aAMIIKM COAOMM, CTeDAa COHSIIHUKY, KYKypyA3M, coi
Ta iH. CugepaabHi KyapTypu (pedbKa 0JiliHa, TOPOX, BUKO-TOPOXOBa
CyMilll, TOIIO) Kpallle PO3MillyBaTy IIicAsl 30MpaHHsS paHHIX
KOAOCOBUX KyABTYp. /JAs IIbOTO MO>KHa BUKOPMCTOBYBAaTH OTaBy
TaKuX KyAbTyp, fK ecrnapueT, OypkyH, amouepHa. Ilig misni spi
KyABTYyPH AOLiABHO BUKOPMCTOBYBaTI O3MMi, HaIlpUKAaJ, KUTO.

MinepaabHi 400p1Ba Ha 3POIIYBaHMX 3€MASIX 3aCTOCOBYIOTH Y
miguimennx Hopmax. Ilpum 1pomy ix He 3aBXau OOOB’A3KOBO
BHOCUTH Yy BOAOTMII I1ap IpyHTy. TyT cicTema yA00peHHs OyAy€ThCs
3 ypaxyBaHHsIM cIemiajizanii ciBo3minu, 3a0Oe3re4eHOCTi IPyHTY
PYXOMUMM CIIOAYKaMM €JeMeHTiB >KMBAEHHs 1 I10ro rIpaHyao-
MEeTPUYHOIO CKAaAy, PeXHUMy 3BOAOXKEHHs 1 PiBHA 3aasdraHHsa
HiAIPYHTOBMX BO/, Ha 3pOLIyBaHMX MacuBax. Ha Bcix Tunax rpyHTis B
yMOBax 3pOIIeHHS CiAbCLKOTOCIIOAAPChKi KyABTypM HaiibiapIie
oTpeOyIOTh a30Ty. 3aCTOCYBaHH: a30THUX A0OPWB B ONTUMAaAbHOMY
CITiBBi/AHOIIIEHH] 3 iHIMMMU BUAaMU AOOPUB CIPUAE ITiABUIIEHHIO
BpOXKal0 3epHOBUX i KOpMOBMX KyabTyp B 1,5, iHOo4i y 2 pasu.
®ocdopHi g00puBa — Mmenm edexrusHi. IIpo Te Ha PoHi asoTHMX
A00pmB BOHM 34aTHi migsunrysatu spokaii Ha 20-30 % (3aaekHo Big
BMmicTy pyxomux ¢ocdaris y IpyHTI). 3acTOoCyBaHHS KaAilfHMX
A00pMB g 3epHOBi KyAbTypu 1 Oaratopiuni ©o0oOBi TpaBu
MaaoeeKTUBHE.

B yMmoBax 3pormreHH:a BeamKe 3HaueHHS MalOTh CTPOKU
BHeceHHs1 400pus. Opraniuni, ¢pocarni 11 kaaiitni 406pusa mig yci
KyABTYpU CiBO3MIHM BHOCATH IIi4 35104€BUII OOpPOOITOK IPYHTY.
A3zoTHI 400puBa, A4 3amODbiraHHsA BTpAT a30Ty, BHOCATH HaBecHi
nepes ciBooo. HaiikpamuMmu B yMoBax 3polreHHs 3 ix $opMm €
KapbaMmig, cyapdaTt aMOHIIO, aMiak BOAHNI i Oe3BOAHMIA.

351



Ha spomrysaHmnx 3eMAsX IIMPOKO 3aCTOCOBYIOTH MiAKVBAEHH
POCAUH Ta BHECEHH:I MiKpoaoOpus. IleBHa yacTHa MikpoeaeMeHTiB
HaAXOAUTH 3 BHECeHHSIM OpraHiuHMXx 400pmB, 30KkpeMa ruoio. IIpore
BUICOKMII piBeHb >KMBAEHHS pOCAMH MakKpoedeMeHTaMl IIOTpeOye,
BiAIIOBiAHO, 1 IIOAINIIEeHHs >KMBA€HH:A MikpoeaemeHTamu. Bci
KyABTYpH, sKi BMPOIIYIOTh Ha 3POIIyBaHMX 3eMASIX, MOTpPeOyIOTh
3aCTOCYBaHHsI MiKpoA0OpUB, 0COOAMBO TUX, IIIO MICTATh MapraHeIs,
Migb, MOAiOAEH, ITMHK.

Aas migsumeHHsT e(eKTUBHOCTI MiHepaAbHUX JAO0OpPMB Ha
3pOIITYBaAbHIX 3€MASX CAiA KepyBaTUCS TaKMMU IT0A0KEeHHAMMI:

e BHOCUTH MiHepaAbHi A00pmBa B PsIAKM Ta 3 IMOAMUBHOIO
BOJ0I0, 1110 3abe3Ieuye Hail0iAbIIy iX Bigdady;

® 3aCTOCOBYBaTM  HelTpaabHi Ta  isioaoriuno  kwmcai
MiHepaabHi A00pMBa, a TaKOX HOBI dopMu A0OPUB 3 BUCOKUM
MeAiopaTUBHUM e(peKToM;

® 3aCTOCOBYBATH OITMMAa/bHi HOPMU, 4031, CTPOKM i criocoon
BHECEHHs a30THIX 400puB (KapOaMigy, cyAbdaTy aMOHiIO TOII0);

® BUKOPUCTOBYBaTM MiHepaabHi A00puBa 3 ypaxyBaHHSIM
OTPUMaHHS BUCOKOI SIKOCTI IPOAYKIIii;

® IIPOKO 3aCTOCOBYBaTH KOMILAEKCHI MikpogoOpusa Ta
MiCLIeBi CMPOBMHHI pecypcu;

e y IIO>KHUBHUX IIOCiBaX pO3IIMPIOBATH IIAOII CHJepaabHMX
KyABTYp, IO MigBUITy€ 0i0AOTiYHy aKTMBHICTh I'PYHTY Ta HaKOIIM-
9YeHHsI PyXOMIX OPTaHIYHNX PeYOBUH;

® 3acTOCOBYBaTM 0i0AO0riuHi NpenapaTy, sIKi CIpUAIOThH (ikca-
1ii aTMocdepHOTO a30Ty Ta MObiaizaril pyxoMux crioayk ¢pocdopy 3
IpyHTy (pusoropdin, pocpopmobiaizyroui Gakrepii Ta in.).

JIK yXe 3a3HayaloCs, B yMOBaxX 3pOIIEeHHsA AOCUTH e(peKTUB-
HUM IIPUITOMOM € BHECeHHs MiHepaAbHMX AOOPMB, PO3YMHEHMX Y
MOAUBHIN Boai (Ppepruranisa). JoOpmsa, AKi BHOCATH 3 ITOAMBHOIO
BOJ0I0, MaIOTh BiAIIOBiJaTy TaK1M BMMOTaM:

e 100pe posumHATHUCA Oe3 YTBOPeHH: IIldaMiB, TOOTO OyTu
XIMIYHO YMCTUMIU;
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® XapaKTepM3yBaTUCs CTiMKiCTIO IPOTU PO3KAaAaHHA MiKpoO-
oprasizmMamu;

® MIiCTUTU €A€MEeHTU >KMBAEHHSA B AOCTYIIHIN A4S POCAUH
dopmi;

® He B3a€MOJIATH 3 IPYHTOBMM BOMPHUM KOMILI€KCOM;

e 3a0be3reuyBaTy BUKOPMCTAaHHsA POCAMHAMI €AeMeHTIiB JKIB-
AeHH: He MeHII HixX Ha 80-95 %;

e He CHPMYMHIOBATM KOPO3il e4eMeHTiB 3pOIlyBaAbHOl CHC-
TeMu;

® MaTu BAACTUBICTh A4s 3aCTOCOBYBaHHS B pO3YMHAX i3
IIMPOKUM iHTepBaaoM nokasHuka pH (2,0-7,5);

® MaTy 34aTHICTh 3MiIllyBaTUCS 3 IECTUIIUAAMMY, 3 pO3YMHaAMU
MiHepaAbHMX AOOPMB Ta iHIIMMM arpoxiMikaTamMy, He 3MiHIOIOUN
HpU 1IbOMY piBe€Hb 4OCTYIIHOCTI 445 POCAVH €A€MEeHTIB >KMBACHHS;

® JAs1 BUKOPWCTaHH:S B 3aXUIEHOMY IPYHTI 400pmBa, KpiMm
TOro, MaioTh Oyt BigcyrtHi iomm SO4 i Na* ta gomimku xaopy,
MHUII 5Ky, GTOPY TOIIO.

I3 asorHmx 400pusB Aas ¢epruranii HaibiabIlle BUKOPMUC-
TOBYIOTh KapOaMmig, i3 pochoprux — amodoc, i3 KaAitHMX — KaAiit
xaopuctuii  Ta cyabpar Kaairo. Ocobamso edexTuBHI piaki
KOMIIAEKCH1 ,ZI,O6pI/IBa. ITpomucaoBicTh HMHI BUIIyCKa€ CIelliaAbHi
BOAOPO3UMHHi 400p1Ba Ha XeAaTHill OCHOBI, 30a4aHCOBaHi 3a MaKpo-
i mikpoeaementammu. Kpim TOro, A006pmBa pisHATHCSA BEAMKOIO
KiABKICTIO MapoK, Ae BpaXoBaHO KyAbTypH, (a3l pOCTy I PO3BUTKY
pocamn, ix ¢isioaoro-Oioximiuni moTpedu, peaxiiilo I'PyHTOBOIO
PO3UMHY, XiMIYHIII CKAaJ, ITIOAVMBHOL BOAM TOILIO.

SIK110 Ha 104l POCAMHHOIO IIOKPUBY HEMa€, TO PO3YMHU 400-
puUB MOXKHA BHOCUTM OyAb-AKOi KoOHIeHTpamii. Ilpore mpn
MiAKMBAEHHI KyABTYp TIOTPiOHO AOTPUMYBATHCA AOIYyCTUMUX
KOHIIeHTpallili 400puB y MOAMBHINi BOAi, OCKiAbKM BOHU KOHTaKTY-
IOTh 3 HaA3eMHOIO YaCTMHOIO pocauH. IlpocamnHi oBodesi KyAbTypu
YYTAUBIII A0 MiABUIIIEHOI KOHIIeHTpallili A0OpuB, HiXX 3epHOBi
KOA0COBi. BogHowyac 4yTamBicTh POCAMH BigHOCHO IIOIIKOAYKEHHS
posunHamMu A00pUB 3HMKYETBCS Bid paHHIX cragiil iXx pocry it
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PO3BUTKY A0 Oiapmn misHix. ¥ cyxy i Temay norogy KOHIJeHTpallis
200puB Ma€ OyTH BABiUi HIDKUYOIO, HIX y BoAory i mpoxoaoany. Kpim
TOIO, MEHII MIKiAAMBI 4451 POCAMH MaAi KpallAUMHM IIOAMBHOI BOAH,
HIi>X BEeAUKi.

Hemkigausumm A4s pocAMH BBa’KalOTh PO3UMHM JOOpUB Y
IIOAVBHIN BOA4l, KOHIleHTpalis sKux craHosButh A0 0,3 % (371/a).
HarGiasnie MHOIIKOAXY€ POCAMHU aMiak. Kap6aMi4 MO>KHa
BUKOPMCTOBYBaTM y BUIIMX KOHIIEHTpaIlisiX, BiACOTOK: 445 OTipKa —
0,3-0,4; nomiaopa i xkykypyasu — 0,4-0,6, xarycru i kapronai — 0,8-
1,0, 6ypsaky — 1,5-2,0; seprosux — 5-10, aonepun — 2,5. Ilig gac
3aCTOCYBaHHs AOOpPMB 3 IIOAMBHOIO BOAOIO Bigllaga€ moTpeba B
aBTOMOOIABHIX 1 TpaKTOpHMX arperaTax, YCyBa€TbCsl J0J4aTKOBE
VIIiAbHEHHs IPYHTY Ta MeXaHiuHe IIOIIKOAKEeHHS KyAbTYPHUX
pOCAMH, yABi4i 3HNMOKYIOTbCA TPOIIOBI BUTpPATH 1 BYETBEPO
MiABUIIYETLCSA TPOAYKTUBHICTD IIpalli.

CyuacHe IpoMuCAOBe BUPOIIYBaHHS I11040BMX, OBOUEBMX Ta
IHIIMX KyAbTYp, 30KpeMa B yMOBax HeJOCTaTHLOIO i HeCTilIKOTO
3BOAOXKEHHSI, IIOB'J3aHO i3 IIMPOKMUM 3aCTOCYBaHHAM KpalleAbHOIO
spouteHHs. Jo 1O3UTMBHUX (aKTOPiB KpalleAbHOTO 3POIIEHH
Ha/JeXarTh: BUCOKA EKOHOMIYHa 1 TeXHO4OriuHa eQeKTUBHICTS,
€KOHOMHe BUKOPUCTaHHA BOAHUX pecypciB (50-90 %) mopiBHsaHO 3
TpaAULIIIHMM 3POIIeHHsM AOITyBaHHSAM, MOXKAUBICTL peryAlOBaHHS
rAMOMHY 3BOAOXKEHHs, 3HIDKEHHS PUBMKY YpakeHHs POCAUH
XxBopoOamu, BiACyTHICTh I'PYHTOBOI KipKu, 3MeHIIeHHs 3a0yp’sHe-
HOCTi, MO>XKAMBiCTh O4HOYACHOTO 3 IOAMBaHHSAM BHECEHHS MiHepab-
HUX A0OPUB B ONTUMAaABHNMX HOPMaxX i CIiBBiJHOIIIEHHSIX €/1€MeHTiB
SKVB/EHH: Y BiaTIOBigHI pasu pocty 11 po3ButKy pocaut. [Ipnu nsomy
ekoHoMuUThCsl 15-35% A00puB y mlepepaXyHKy Ha OAVHUIIIO
MIPOAYKIIi Ta 3a1100ira€Thcst 3a0pyAHEHHS I'PYHTOBMX BOA i IIOBTOpHE
3acoseHHs IpyHTiB. Ilisg wac pospaxyHKy HOpM A0OpuB Aas
OCHOBHOI'O BHECEHHs 3a BMHOCOM €4€MEHTIB >KMBAEHHS 3 ypOKa€M
2451 a30THUX A00puB nipu gepruranii 3acrocoByioTs koedinienr 1,1,
docpoprux — 1,6, xaaintnux — 1,2-1,4, Toai AK 3a TpaAUIIIHUX
crioco0iB BHeCeHHs Cyxux 400pmB Bignosigno 1,2; 1,9-2,311,6-1,8. ¥
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CBOIO 4epry, pepTuranis mgsuinye eQpeKTUBHICTh BOAOCIIOXKIBAHHS,
OCKiABKM 3a OAHAKOBOI IOAMBHOI HOPMM BpO’Kall 3HayHO BUIITUIA.
ITig vac ¢pepruranii 206pusa B Kizorpamax Ha 1 ra MO>KHa I10AaBaTu
pocanHaM i3 po3paxyHKy Ha OAMH JeHb 3 ypaxXyBaHHAM Ilepiogy
POCTYy POCAMH i IOTPiOHOTO CIiBBIAHOIIIEHH: e1eMeHTiB JKMBAEHH: Y
BOAHOMY PO3UMHi.

Huni nHarmommpenimn TpM cucreMu IIOAaBaHHSA AOOPUB Y
IOAMBHY CUCTEMY:

1) cucrema micTKOCTeI], sKi IIPaLIOIOTh I1id, TICKOM;

2) cucrema Benrypi;

3) cucremMa iH>KeKTOPHIX HaCOCiB.

Cucmemy micmiocmeil, 110 MPalIOIOTh IIig THUCKOM, IIle
Ha3UBalOTh 6aAoHHOt0. IIpu oMy criocobi AoOpuBa 3acuIaOTh Y
mictkocti 50-200 2 444 poO3UMHEHH: IX IIPOTOYHOIO ITOAMBHOIO
BOAOIO. ¥ MICTKOCTI HaAXOAUTH AMIIE YacTMHa BOAY, sIKa PO3UMHSAE
Jo0pmBa i 3HOBY IIOBEpPTA€ThCA B MariCTpaadbpHi ITOAUBHI TpyOO-
nposogu. Cucrema Ja€ 3MOIy MiHATM MapKu JOOpuB Ta
BCTAHOBAIOBATU pi3HI 4031 ix BHeceHHsA. OCHOBHMII ii HeAOAiK —
I110111a BHECEHH:S J00pUB 3a OAVH MOANB OOMeXXeHa Macolo A400puB
y wmicrkocti. PisHOMipHiCTH po3rogiay 400puB Ha 3pOLITyBaHIiA
AiasHIIi TaKoXX HeBucoKa. I1poTe s crcrema A40cuTh epeKTUBHA AAA
BHECEHHs1 400pUB ITig OaraTopiyHi 111040Bi, a TAKOX OBOYEBi Ta iHIII
KyAbBTYypU Ha I'PYHTaX BaXKKOIO i cepeAHLOTO I'paHyAOMEeTPUYHOTO
CKaajy.

basonna crcrema mpocra B ekcrniayaTanii. MicTkicTs 3ampas-
ASIOTh Ha 2/3 00’eMy i IpOBOAATH BHECEHHs AOOPWB YIIPOJOBXK
nepmmx 2/3 yacy IIOAMBaHH:A, IO 3a0e3Iledyye AOCTaTHE IIPOMMU-
BaHH:I PeIITOIO BOAY CUCTeMU KpalleAbHOTO IT0ANBY.

Cucmema Benmypi npanioe Ha OCHOBI Hacoca iHXXeKTOPHOTO
tuny Bentypi. Lle BakyymHe 061agHaHHs, 5IKe, Y CBOIO Yepry, II0Aa€
pO3uMH AODOpPUB y cucTeMy TpyOomposodis. JoOpuBa BUKOPUCTO-
BYIOTb Yy BUIASAI MaTOYHMX PO3YMHIB IIiABMIIIEHOl KOHIIeHTparlil.
Cucrema a00pe 3abesmeuye HeBeaAuKe IIO4aBaHHA PO3IYMHEHUX
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AOOpUB 3 BEAMKOIO TOYHICTIO B IoAmBHY Bogy. Cucrema Benrypi
HPUIHATHA AAs1 pepTurarii OBO4eBMX KyABTYP.

Cucmema inxexmopHux HAcocié AOCKOHaAiIlla i TOuHillIa, ade
1l BapTicCTh MOPIiBHIHO 3 IIOIlepeJHIMM cucTeMaMM BuINa. 3a ii
AOTIOMOTOIO BHOCSITh AMIIIe PigKi KOHI[EHTPOBaHi pO34MHU J00pUB Y
noausHy BoAy. Hacoc BigOmupae HeOOXigHy KiABKiCTH PO3UMHY
406p1/113 3 MICTKOCTI 1 BIIPMCKY€ JIOIO IiA TMCKOM Y MariCTpaAbHUIA
TpyOomnposia. € cucreMm, B SIKMX HacOCH BIPUCKYIOTh PO3YMHIU
200pmB 3 pisHMx eMkocreit. lle Takox Jae€ 3Mory 3 pisHMX
MIiCTKOCTel OAHOYACHO BHOCUTHU HecyMicHi (B OaHiMl MiCTKOCTI)
AoOpuBa (KaAbLi€By ceaiTpy i cyabdaTtHi AoOpmBa), a TaKOX
KICAOTU AASl TIAKMCAEHHS BOAM i IPOMUBAHH: KpalleAbHUX AiHii. 3
arpoxiMigyHOTO TOrAAAy — Iie HaliKpallle BUpiIlleHH: Bcix mpodaeM
SKMBAEHH: Oy Ab-AKOI KyABTypU Ha Pi3HUX TUIIaX IPYHTIB.

QepTHUTaliilo TPpoOBOAATh YIIPOAOBX yChOIO IMKAY ITOAMBAHHSI
abo B cepeAVHi — HAIIPUKIHII JI0TO, aje TaK, 1100 HAIIPUKIHI UKAY
deprurariii 6yaa MOXAMBICTD II0AATU YUCTY BOAY AAs IIPOMMBaHHI
CUCTeMU KpareAbHOIO IOAVBaHH:.

Qepruralisad Ma€ HU3KY IlepeBar HOPIBHSHO 3 TpajULiTHUMU
MeToJaMM BHECEeHHsI A00PUB:

® Ja€ 3MOIy IiATpUMYyBaTU HOTpi6HI/H71 piBeHb KOHILIEHTpaLil
€4eMEHTIiB >KMBAEHHS B IPYHTOBOMY PO3UMHI HaBiTh y IPyHTax 3
HU3bKMMM TIOTAMHAABHOIO 3J4aTHICTIO i BMICTOM PYXOMMX CIIOAYK
€1€MEHTIB XXUBAEHHSI;

® BHIDKYE€ 3aTpaTy IIpalli JI BUTpaTM €Heprii Ha BHECEeHH:
A00puB;

e ja€ 3MOry eQeKTMBHO BUKOPWUCTOByBaTu AoOpmsa 0Oe3
3a0pyAHEHHsI 40BKiAAs.

3acrocypanHs ¢epTuranii B cucreMax KparAMHHOIO I10AM-
BaHHs CTaBUTDb II€BHI BUMOTHU AO SIKOCTi 400pmB. BUKOPUCTOBYIOTH
NIl TIOBHICTIO pO34mMHHI X popMm 0e3 BMCOKOIO BMiCTy HaTpiio,
XA0py Ta IHINMMX IIKIAAMBMX AOMImIOK. Jas ¢epruranii mmpoxo
3aCTOCOBYIOThL IIPOCTi ¥ KOMIIAeKCHI J400pmBa, MoJixeaatu
MiKpO4OOpUB, KOMILAEKCHI 400puBa pi3HMX Mapok, 30arayeHi
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MiKkpoeleMeHTaMU B I0AixeaaTHiit ¢popmi. I3 minepaapunx 400pus,
SIKI BUTOTOBASIIOTBCA B YKpaiHi, 4451 ¢gepruraniii npuaatHi aMmiadda
ceaiTpa, kapbaMig, KaaiitHa ceaitpa. Jeski ¢popmu 400pMUB MOKHa
BUKOPMCTOBYBATM Yy BUTAAAL BOAHMX BUTSKOK, OCKiABKM BOHU He
MOBHICTIO po3uMHHi ¥ BoAi. [ToTpiOHO Tako>k BpaXoByBaTU MO>KAMBI
ximiuni peakwnii B pos3umni 400puB, 00 3amo0iraTv yTBOPEHHIO
TakMx MKiganmsux craoayk, Sk Na2COs, NaHCOs, NaCl, Naz2SOs,
MgClz, CaCl..

Ilporpama QepTuraiiii Ma€ BpaxoByBaTH THII TPYHTY Ta
HasBHICTL Yy HBOMY PYXOMUX CIIOAYK €AeMeHTiB >KmBaeHH:A. Ha
OCHOBI arpoXiMi4yHOIO aHaJ4i3y IPyHTy 1 PpiBHSA 3aIl1aHOBaAHOTO
BPOXKal0 CKAajalOTh IIpOrpaMy BHeCeHHs a00pus. Boma Moxke
IPYHTyBaTUCs AMIIle Ha 3acTocyBaHHI ¢epruranii abo BHeceHHI
JacTMHM AOOPUB Iig yac 0OpOOIiTKy I'PYHTY — OCHOBHE yAOOpeHH: +
deprurarris.

Ha mimanmx i cymimjaHmx IpyHTaxX YCIO HOPMY ,Z|,O6pI/IB
BHOCATH MeToAoM ¢epTuranii. Ha cepegHpOCYyraMHKOBUX IPYHTaX Ta
Ha I'PyHTaX Ba>KKOI'O I'PaHy/10MeTPUYHOIO CKAaly — Pi3HMX HiATuIax
YOPHO3eMiB i OIIiA30A€HMX IPYHTIB — 3@ HU3BKOTIO i cepeAHbOIO PiBH:A
3a0e3ledeHHs POCAMH eJeMeHTaMM O>KUBAEHHS 3acTOCOBYIOTD
ITOEAHAHHA OCHOBHOTO YA00peHHs i (epruramii, a 3a BJMCOKOTO
3a0esIleyeHHs] — 3acTOCOBYIOTH Auie ¢epTuraniio. B ocHosHe
yAoOpenHs BHOCATh A0 10 % asory, 40% docdopy i 30 % kaairo
3araAbpHOI HOpMU A400PUB.

B yMoBax spomieHHsI NOXXUBHUIT PEeXUM IPYHTY i SKMBAEHH:
POCAUH MalOTh II€BHI OCOOAMBOCTI, SIKi IIOTPiOHO BpaXOByBaTM IIig,
Jac cKAagaHH: cucteMu yao0peHH:s. OcobAMBOI TOYHOCTI ITOTpedye
BHECEHHsI a30THUX AOOpPMB Y 3B'A3KYy 3 MOXAMBMM HaAMipHMM
HaKONIMYeHHSIM HiTpaTiB y I1104aX, OBOYaXx i AArogax Ta y IIMTHII BOAL.

JoTprMaHH: BeAMKOI TOYHOCTI HOpM $pocpopHMX i KaaiitHmx
AOOpUB MEHII Ba’KAMBO, OCKiAbKM Haaaumiok ¢ocdopy i Kaairo
dikcyerncst rpyHTOM. 3 OBOUEBMX KyABTYp Ha (pocdopni g00puBa
Hal1Oiabllle pearyloTb MOpKBa, 1I1M0yAs pilrdacTa, caaaT r0A0BYacTUA,
KBacoAs Kylosa, Iubyas-tiopeit Ta in. Ilig gac pospaxynky HOpm
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docPopHux i KaaiiiHMX A00pUB MOXKHA BPaXOBYBaTH INCASAIIO
BHECEHOTIO y Ionepejsii pik ¢pocdopy B posmipi 40 15 %, kaairo —
20 10 %.

Y 8B'A3Ky 3 BUCOKMM piBHEM BpOXKal0 Ha MacuBax 3
KpallAMHHMM 3POIIEeHHSIM, IOpsA 3 MakKpoeleMeHTaMl, OBOYEBi
KyABTypU IOTPiOHO 3abesrieuyBaTyi AOCTATHIM PiBHEM IX JKMBAEHHS
MikpoeaeMeHTaMn. Tak, 40 HecTadi M0AiOAeHy 0COOAMBO UyTAMBa
KaIlycTa IIBiTHa, 0Opy — OypsIK CTOAOBMIA, cedepa Ta KaIlyCcTa pisHUX
BuAiB. IIpoTte 3a BuCOKOro BMicTy OOpy B IOAMBHIiN BOAi (DiAbII SIK
0,5 MT/2) crIoCTepira€ThCst OTPYEHHS HUM OBOYEBVX POCAVIH.

BHOCuTH eaeMeHTH >KMBAEHHs Y BUTASAL TOAMBHOIO PO3YMHY
MO>KHa B KOHIIEHTpallil, sIka He IIepeBUIIy€ BeANIMHY OCMOTUYHOTO
TUCKy KOpPEHeBOI CUCTeMM KOXHOTO BUAY POCAMH, a TaKoX Y
IIeBHOMY CIIiBBiJHOIIEHHI 1 BeAMYMHM KOHIIEHTpallil OKpeMuX
eaeMeHTiB XuBAeHHs. Lle € 0CHOBOIO 445 onTUMi3arlil HagXOAKeHH:T
€/4€MEHTIB JKMBACHHs B POCAVMHIU 1, Bi4IIOBI4HO, HAA€XKHOTO BpOXKalo.
Bucoky edexrmpHicTh ¢epruranii 3a KpalAMHHOIO 3POIIEHH:
MOACHIOIOTh peryaspHuM (1—2 pasm Ha TU>KAeHb abo wvacrinie)
HaAXOAXKeHHsAM Y IPYHT 30a1aHCOBAHOTO PO3UMHY, AOCTYIIHOTO AAs
kopeHepoi cucremn. Pepruramiss BOPOJOBXK YCbOIO IIepiogy
BUPOIIyBaHH: 4a€ 3MOIy ONTHMi3yBaTy IIOAaBaHHS A0OpUB i BoAU
MNPONOPIIiIHO A0 TeMIIiB POCTy pocaAuH. BereramiitHmii mepiog
OBOYEBMX KyABTYP YMOBHO IIOAIiASIOTh Ha TPU I1epioAMN:

1) Big mowaTKy ciBOm i cadiHHA 40 HapOCTaHH:A AOCTaTHBOL
BereTaTMBHOI Macl;

2) Big Mo4YaTKy ILBiTIiHHA A0 IIOYaTKy 3aB sI3yBaHH:, a IOTIM
HaAMBaHHSI I1104iB;

3) Big moYaTKy AOCTMIAHHSA AO IIepiody BChOIO ILAOAOHO-
IIIE€HHS.

3asBuyaii, mig 4yac 2 i 3-ro IepioaiB BereTallii BHOCATD
HEeBEeAMKY KiAbKiCTh 400puB 3 po3paxyHKy 1-3 kr asory, 0,5-1 — P20s
i1-6 xr K20 na 1 ra mmo4eHHO 3a4€XHO Big KYAbTYPU.

OcobamBicTIO NA040BUX KyABTYpP € 3MiHa 3aCBOEHHS
€1€eMEeHTiB KMBAEHHS K YIIPOAOBX BereTallilfiHOTO Ilepiody, Tak i ix
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Dasancy B pisHi mepiogu pocTy HacaaXKeHb. Bukopucrosyioun
¢epruraniio, MoxHa IIporpamMyBaTH BIIPOAOBIK BereTallil IT0AaBaHH:;
BOJOPO3UMHHUX €A€MEHTIB JKVB/AEHHS B HEOOXiAHNMX MPOIOPLIAX i
KiABKOCTSIX.

OcobansicTio mIpoBeseHHs ¢gepTuraliii I11040BUX KYABTYP €
Te, IO AepeBa OCBOIOIOTH BeANKIII 00’€M IPYHTY, TOMY 32 OCHOBHOTO
BHECEeHH:T ,ZI,O6pI/IB IIiA 06po6iTOK IPYHTY MOXKHa IIepiOAMYHO
3acTrocoByBaTu (peprurariilo, Ha BiAMiHy BiA OBOYEBMX KYABTYP,
TOOTO IIA0AOBi HacaJ>KeHHs MEHII 4YyTAMBI A0 IIepioAMYHOTO
BHeCeHH:I 400pus 11ig yac pepruranii. [Tounnaoun 3 paHHbOi BecHH,
depruraniio 3acrocoByl0OTh A0 cepeiMHM AiTa i 3aBepHIyIOTH 3a
1-1,5 mic. A0 30upaHH: BposKaio. A5 MOAINIIIEHHS A€KKOCTI I110AiB
HaCiHHAYKOBMX KyABTYp a3OTHI 4oOpmBa BHOCATbL Y IIepIIii
MIOAOBUHI BereTallii, ale He II3HIM HiIX 3a 2 Mic. 40 30MpaHH:A
Bpoxaio. Cepeans HopMa A00pUB, SIKy BHOCATL 3 (PepTUTAIIEIO, B
IHTeHCMBHUX IIAOAOHOCHMX CaZax Bapilo€ 3a HOpMaMu as3oTy B
Mexax — 80-120 kr/ra, 3a Hopmammu Kaailo — 100-140 kr/ra. V¥
MmicAs30MpaabHIII Tepiod AAs MOAININEHHS Ilepe3uMiBaAi Aepes 3
depruraniero BHOCATH N20-25K25-3. Pemry a00puB BHOCATH 3a
OCHOBHOTO BHECEHH.

Aas toro, mo6 ¢eprurania Oyaa ePeKTMBHOIO, ITOTPiOHO
NpaBUABHO 3aCTOCOBYBATM TEXHOAOTIIO 3POIIEHHsA: B IPYHT c4id
BHOCUTH IIeBHY KiABKiCTb BOAM i WiTKO BM3HA4eHy KiAbKicTh A00pUB.
Haaanmoxk Boau, ToO0TO Oiablle, HiXK MOXKe HOTAMHYTM KOpeHeBa
cyucTeMa pPOCAMH, HPU3BOAUTH AO BUMMBAHHA JAOOPUB 3 IPYHTY.
Buecenns1 A400puB NOBMHHO BiAOyBaTHCA BiAIIOBIAHO 40 IIAaHY
IOAMBaHHs, a He HaBIIaKN.

AaHi npo mnotpeby BoAM, dYac IIpoliecy 3pOIINeHH:A 3a
IPOAYKTUBHICTIO  KpalleAbHUIb  (A/TOA.), TpUBAAICTB  IIUKAY
IIOAMBAaHH] € OCHOBHOIO iH(pOpMami€lo AAs HaJlaroAXKeHH:A Ta
eKcILAyaTallil 0041agHaHH:A 445 BHECeHHs 400pUB.

Aas gepruranii morpibHO 3acTOCOBYBATU IOBHICTIO PO3UMHHI
ao0pmsa. Kpim TOro, caig mepeabauaTy cyMicHiCTL A00pus y
MaTO4YHOMY PO34MHi i 3a moTpeOM IIPOBeCTH MOTO HiAKMCAEHHS.
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PoGoui posumnn pizaux GopmMm MiHepaabHMX A0OpPUB MAlOTh Pi3HI
nokasHuku pH. ¥V csoro wepry, BoHm 3aaexuts Big pH Boam.
biabmiicts 400pUB MiAKMCAIOIOTh PO3UMH, a Ka/blli€Ba i KaJi€Ba
cesiTpM JOTO MiAAyTOBYIOTb. Bmcokmii mnokasnuk pH Bogu
HeOa>kaHmMit (>7,5), OCKiAbKM KapOOHATM KaAbIil0 i MarHilo Ta
oprodocdaru MOXYTh OCaJXyBaTUCI Ha TPyOax i KpareAbHMITSX.
Aas 3HV>KeHHs NnokasHuka pH posunny 400pms, a iHOAL 11 4mcTol
BOAU A0 3HadeHH:A 5,5-6,0 3acTOCOBYIOTH KMCAOTU. biabmn HM3BKi
nokasHuku pH (<5) mKigamsi A4S PO3BUTKY POCAUH, OCKiABKU
MiABUIIYETLCs KOHLIEHTpPAallis aAI0OMiHiI0 JI MapraHIio B IPYHTOBOMY
PO34MHi Ta BUABASIETHCS IX TOKCUYHICTD.

6.12. OCOBANBOCTI YAOBPEHHSI KYAbBTYP
Y 3BAXUIITEHOMY IPYHTI

Ocob6AuGOCHI dKUBAEHHS POCAUN Y 3AXUeHOMY SPYHINT

MinepaapHe >KMBAEHH: KyAbTyp y 3aXMILEHOMY IPYHTI
(Temamli, IMapHMKY, YTeILAeHMI I'PYHT IIij IIAiBKOBUM YKPUTTSIM)
Mae cBoi crierudiuni ocodbausocti. KyasTypu B ymoBax 3axuIeHOro
IPYHTY BMPOIIYIOTh Ha IOTYYHNMX IpyHTax i cyOcrpartax, sAki, Ha
BiAMiHy Bi4 IIPUPOJAHMX, XapaKTepU3yIOTbCA BUCOKMM BMiCTOM
MiHepaAbHMX PeJOBMH, UMM 3a0e3IedyeThcs iHTeHCHBHE HaAXo-
JA’KeHH:I eJeMeHTiB XMBAeHHA B pocauHu. Ilorpeba migsuireHoro
BMIiCTY e21eMeHTiB XIBAEHHs Y CyOCTpaTi 3yMOBAIOETLCS HacaMIlepes,
BeAMKMM iX BUHOCOM 3 BUCOKMMU BpoxKasmu. Ilaoma 3axmirenoro
IPYHTY BUKOPUCTOBYETHCA AOCUTH IHTEHCHBHO BIIPOAOBX POKY.
Kpim TOTO, KyABTYpH 3aXUIIEHOTO I'PYHTY MalOTh OiABIITy HaA3eMHY
YacTMHy, IX BUCAAXYIOTb AOCUTH TIyCTO, BOHM POCTYTh i
PO3BUBAIOTHCS 3HAYHO IIBMALIIE i 40CATAIOTh OiABIIOI BCOTH (OTipOK
i momigop Ao 20M i Oiaplme), 1m0 Hpu OOMEKEHMX I1A0IIax
SKMB/AEHHSI MOXKHa JOCATTY AMIIIe 3a iHTeHCMBHOTO 30a41aHCOBAHOTO
MiHepaAbHOIO >KVBAEHH:I.

IToramnanHs i 3aCBOEHHsI €A€MEHTIB XXUBAEHHSI POCAVHaMU B
YMOBax 3aXMIIEHOTO IPYHTYy TaKOXX Ma€ cBOi ocobamBocTi. Bono
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3a4eXUTh Bij TeMIepaTypu 11 BoAorocti cyOcrpary i mositps ta
COHAYHOI pagiallii. Beauke 3HayeHHSI Ma€ TaKOXX BMICT KMCHIO Ta
BYIA€KICAOTO Ta3y B IPYHTI Ta Haj3eMHill 4acTMHI MHOBITpsA. 3a BCix
ONTUMAaABHUX (PaKTOpiB, CTBOPEHMUX AAd POCAMH, HaiOiABIINIL
e(eKT Bia 3acTOCyBaHH: 400pUB OTPUMYIOTh 3a HaA€XXHOTIO 3a0esIle-
JeHHs1 KOPeHeBOl CHCTeMU KICHeM i BogoI0. 3acTtocyBaHHs 400pus i
3aCBOEHHsI €4€MEHTIiB XMBAEHHs He MO’KHa pO3rasjaTu BidipBaHO
Big, IIpoliecy pocTy i1 pO3BUTKY pocauH. Brucoka BigHOCHa BOAOTICTDb
IOBITPsl, HEAOCTaTHS OCBiTAEHICTb, 30KpeMa Yy Ii3HbOOCIHHIN i
3UMOBUIT Tlepioan, 36iapIlye moTpedy pOCAMH y Kaail Ta KaAbIfil.
ToMy migXMBAEHH: KaAiiTHUMU ,Z|,O6pI/IBaMI/I 1 mepios HEAOCTaTHLOTO
OCBiTA€HHSI Ta OOMEXKEHHS POCAMH OripKa a3OTHUM >KMBAEHHIM
HOAIIIIYIOTh PiCT i IIA04OHOIIEHH:I ITi€1 KyABTYPH.

MikpokaimMaT y TeIAMIPIX, OCHOBHI (aKTOpPH SIKOTO Peryaro-
IOTh, BIIAMBAE TaKOX Ha >XUBAeHHs pocanH. HalisaxkansimmmMm cepe
HIX € TeMIlepaTypa i BiAHOCHa BOAOTICTb NOBITps. Tak, 3HUKEeHH:
temnepatypu 3 20 go 12°C 3aTpuMye HaaXOAKeHHs B POCAUHU
docdopy Ha 50 %, a azory — Ha 25 %, ade HaAXOAKEHHs Kaailo He
3MEeHIYEThCA. Y pasi 3HIDKeHHs TeMIlepaTypu IpyHTY go 10-12°C
BOMpHA 3JaTHICTL KOPEHIB IIPUIMHIETLCI, IO 0Co0AMBO Hebes-
IIeYHO B IIepiog, cl)opMyBaHH;I KOpeHeBOl cucTeMM pocanH. BiaHocHa
BO/OTICTD IIOBiTPsI BILAMBA€ Ha HAAXOAXKEHHs B POCAMHU KaAbLHIIO.
3okpeMma, HigBuIlleHa BiJHOCHA BOJOTICTDH IIOBiTps BHOYI HoOAimmrye
>KUBAEHHS POCAVH KaITyCTV IIIM €A€MEHTOM.

Tpywmu i cy6cmpamu A 3ACMOCYBAHHS 8 KYALMUBAUTIHUX
cnopydax. OcrtaHHiM yacoM Bce 06iapIIOr0 pO3BUTKY HabyBae
Maa000’€MHIIT MeTO/ BUPOIIyBaHH: POCAVH Y 3aXMUIIIEHOMY I'PYHTI.
ITpore aesiki Tenanuni koMOinaTu i pepmepchki rocriogapersa e i
IOHVHI BUPOILIYIOTh POCAMHY Ha IIOXKUBHMX I'PyHTaX.

A8 BUPOITYBaHHs OCHOBHUX KYABTYp Yy CIIOpyJax 3axuille-
HOTO I'PYHTY BUKOPUCTOBYIOTh IIPUPOAHI I'PYHTH, pi3Hi BuAM TOpdy,
cymimi Topdy i3 cymimanumu abo CYTAMHKOBUMM IPyHTaMIU,
TOpQOTrHOEBI KOMIIOCTH, CyMiIll TOpdy 3 THPCOIO, AePeBHI THPCY Ta
KOpy, IITY4Hi 11 MiHepaAbHi cyOcTpaTn.
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B yMoBax mpommcaoBoro OBO4iBHMUIITBA 4O IPYHTIiB CTaBAAThH
ocobamsi Bumorn. Tak, BOHM MalOTh 400pe yTpMMyBaTU POCAMHI,
MaTH CTifiKy CTPyKTypy Ta ONITHMaAbHe CIIiBBigHOIIeHH:A a3
(tBepaa — 20-30 %, piaka — 40-50, razomoaiona — 30-35 % o06’emy).
I'pyHTM TaKOK HOBMHHI MaTy BUCOKY €MHICTh KaTIOHHOTO OOMiHy —
500-1000 cMo4B/Kr Cyxoi Macy, IIIO Aa€ 3MOTY CTBOPIOBATU OiAbIInit
3ariac e/l€eMeHTiB >XMBAEHHsI Ta 3aI100irTu ix BTpaTaM BiJ BUMMBaHHSI.

[Ipupoani rpyHTH He 3aJOBOABHAIOTH II€BHI BMMOIU BUPO-
IIyBaHH: y TEIAUIIX KyAbBTYP YHACAi40K HE4OCTaTHLOI IMOPMCTOCTI
Ta BUCOKOI IABHOCTI. IX BUKOPMCTOBYIOTh AMIle ITicAsi KOPiHHOTO
ITOAINIIIeHHsI 3aBAAKM BHEeCEHHIO BUCOKMX HOpM (300 T/ra) opraniu-
HIX MaTepiaaiB (THOMOBUII KOMIIOCT, TOp(, KOpa, TUpca, cOA0Ma Ta
iH.).

AOcuTh IMNUPOKO y TENAMYHOMY TOCIIOAAPCTBi 3aCTOCOBYIOTDH
HACUTIHI TPYHTU, OCHOBOIO SKVX € Pi3Hi BuAu TopQis. Ix 3MinmmytoTs 3
A€TKMMU IIPUPOAHUMMU I'PyHTaMM, THOMOBUM KOMIIOCTOM, Pi3HUMU
poO3IyllyBaAbHUMM MarepiasaamMu. Hacumnmi Tenamyni  IpyHTH
NOAiASIOTh Ha TpU TIPyIM: OpTaHiuHi, MiHepaabHi Ta OpraHo-
MiHepaAbHi.

Opraniuni IpyHTM MaiOTh OAMH aboO KidbKa OpraHiuyHMX
KOMIIOHeHTiB (Topd, Tupca, Kopa, coaoMma, AirHiH). Ilig wac
eKcIlAyaTallil IPyHTIB Ha OCHOBI JAepeBHMX BiAXOAiB HOTpiGHO
0CcO0AMBO CTEKUTH 3a a30THMM PeXMMOM, OCKiABKM BOHM MalOThb
HeCIIPpUATAMBE CIIBBiAHOIIEHHS MiX Byr4enem i asoToM (AKIO
C:N=25:1, cnocrepira€Tbcs a30THE r0A10AyBaHHS POCANH).

MinepaapHi HacUIIHI IPyHTM CKAaJalOThCA i3 I'yMYCOBOTO
TOPU30HTY HPUPOAHUX IPYHTIB A€TKOTO I'PaHyA0OMETPUYHOTO CKAaAy
3 A0AaBaHHAM HeBeAMKOI KiAbKOCTi OpraHiuHOro MaTepiaay.

OpraHo-MiHepanbHi 'pyHTU — Ue cyMiw Topdpy Ta iHWKMX
OpraHiyHMx maTtepianis 3 MiHeparbHVM KOMMOHEHTOM Y Pi3HUX
CniBBIOAHOWEHHAX, WO 3abe3nevyye OTPUMMAaHHA TEMNAUYHOro
I'PYHTY 3 MEBHOK MOPUCTICTIO Ta LWINbHICTIO HecTabinbHOT
KynbTypW.
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Topp — ocHoBHUIT KOMIOHeHT IpyHTiB. IIpore He MmoXxHa
3aCTOCOByBaTU TOp¢ 3 BUCOKMM CTyIIeHEM pO3KJAajaHH: (IIOHaA
40 %) i BUCOKOIO 30AbHICTIO (Oiabm 5K 12 %), a TaKOX SIKIIO BiH Mae
5-6 % Baa0BOTO 260 OiabII AK 1 % PyXOMUX CIIOAYK 3a4i3a.

Haricnpusaramsini BAacTMBOCTI MalOThb OpTaHO-MiHepa/bHi
IPyHTH, sKi CKAagaoThcs i3 cymimd topdy (50-60 %) 3 aerxkumnm
cynmimanuMn  abo mimaaumu rpyHramu  (20-30 %) i rHOITOBUM
kom1toctoM (20-30 % 3a 06’emom). Cymiti Topdy 3 1mickoM Takox
MalOTh HM3KY IO3UTMUBHMX sAKocTeil. Ilicok aerko i piBHOMipHO
3Minryerncs 3 ToppoMm. Y Takux cymimrax 6iapiine 40CTyITHOI BOAOTH i
Kpala BOAOIPOHUKHICTE. Tomy A44sd TpuBaAOTrO BMKOPUCTaHHS
TOTYyIOTh IPYHT, IO CKAada€Tbcsa i3 cymimi Topdy (60-80 % 3a
o06’emoM), cyramuky (20-40 %), micky (2040 %) abo cyramuky (10-
30 %) 3 aoaasanHsaM 10-30 % micky.

KoHnenTpaiyiss IpyHTOBOIO pPO3YMHY € OAHUMM 3 OCHOBHUX
ITOKa3HMKIB MPUAATHOCTI TENAMYHMX IPYHTiB. BHeceHHSI B HuX
HeOOI'PYHTOBAaHO  BMCOKUX HOpPM J40OpMB  Ppisko  MigBUIIYE
KOHLIEHTpALIil0 COJA€eii Ta OCMOTMYHUIA TUCK PO34MHy. Y KOPiHHI
TeIIAMYHMX POCAMH OCMOTMYHHUIA TUCK BCMOKTYBaALHOI CHCTeMU
moxxe caratu 500 k[la. SIKIMO OCMOTMYHMII THCK I'PYHTOBOTO
po3unHy OiABIINIL 3a ITIO0 BEANYNHY, IlepecTa€ ITOrAMHATICA BoAa i
pocauHN B'SHYTb, Ha AMCTKaX MOXYTb 3'SABAATHUCA OIIIKM, a 3a
614BIIIOTO MOPYIIIeHHs IIPOIlecy KMBAEHHA HacTa€ I11a3MOAi3, KUt
MIPU3BOAUTE 40 3arndeai pocAuH.

BaxkamBo10O yMOBOIO BMCOKOI HPOAYKTMBHOCTI TeIAMIHUX
I'PYHTIB € HasIBHICTb Y HUX €AeMeHTiB )XMBAEHH:. 3 MeTOIO OIiHKM iX
IOTeHIiaAbHOI POAIOYOCTI Ta KepyBaHHA yMOBaMU >KMBAEHHS
pOCAUH IPOBOAATL OOHITYBaHHA IPyHTiB. 3a OOHITyBaAbHMII
CTaHAAQPT OPUIHATO IPYHT 3 TaKMMM ITOKa3HMKaMMU: IIap IPYHTY —
25-35cm; BMicT opraHiuHux peuoBuH - 20-30 %; miapHiCTH —
0,4-0,6 r/cM3; onTMMaABHUIT BMICT MaKpOeAeMEHTIB i BOAOPO3UNH-
HMX coael; nokasHuk pH BogHol cycmensii — 6,2-6,5; HaaexXHMI
APpEeHax Ta BigCyTHICTb I1€€BOTIO LIapy BuIle, HixX 1 M.
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Bupomrysanusa pocans 6e3 IpyHTY (B IITYYHO pPeryAbOBaHIX
yMoOBax) Ma€ Oarato Iepesar Iiepe BUPOIIYBaHHSIM y 3BUYAIHIX
I'pyHTOBUX Terauusax. [Ipu 1ipomy panioHaabHO BUMKOPUCTOBYETHCS
IA0I11a TeIAUITh, IIOAIMIIYIOTbCS YMOBM KOPEHEBOTO >KMBAEHH:,
CTBOPIOIOTBCSI YMOBU BOJAHO-TIOBITPSIHOTO PeXUMY, 3 SIBASIOTBHCS
BeAMKi MOXKAMBOCTI 4451 MexaHi3amii Ta aBToMaTu3ariil BUpOOHIIMX
nponecis. Pocanam Ge3 IpyHTy BupoIlyBaAM AyKe JaBHO. Tak,
Bucsdi cagu y BaBuaoni, naasaroui caau y Mexiko ta y Kurai — e
NpUKAaAU “TiZPOIOHHOI” KyAbTYPIH.

FgponoHika — uUe BupoLlyBaHHA pocnvH 6e3 rpyHTy B
iHEPTHMX cepefoBULLax, TakuxX sK rpaBil, NiCoK, Topd Ta iHWKX,
00 SKMX O004aHO MOXMBHWUWA PO3YMH, LLO MICTUTb YCi HeoOXigHi
OIS HOPMarbHOTO POCTY i PO3BUTKY ENTEMEHTU XUBIEHHS.

OcHoBHi Hezo4iku rigpononiku Taki: norpeba BMCOKMX
IIOYaTKOBUX KaIliTa10BKAaA€Hb; MOXAMBUIL PO3BUTOK XBOPOO
(Pythium, Fusarium, Verticullium), sxi mBMAKO IOIIMPIOIOTHCSI B
TiApOIIOHHIN cucTeMi; MnpobaeMu y 3abe3lledeHHi ONTUMAaAbHOTO
kuBaeHHs1 pocanH. [Ipote Bei i HeA0ikM MOBHICTIO a0 JACTKOBO
MO>KHa BUPIIINATH.

Ao mepeBar rigpONOHIKM HaAeXUTb CTaHAAPTU3aIlis ITOKUB-
HOTO pO3ulMHy; OyAb-sIKe MicClle pO3TalllyBaHHsS TeIlAUIlb; OIITHU-
MaJbHe peryAioBaHHsA BOAHOIO i IOXKMBHOIO PeXXMMiB; eKOHOMHe
BUKOPUCTaHHs Martepiaais — cyOcTpartiB, 400pmB; BUINMIT yposKaii
Ky/ABTYp; €KO/A0TiuHa Oe3IIedHiCTh TeXHOAOTII.

3a crocobamMM IOCTadyaHHS 4O KOPEHeBOI CUCTEMU POCAUH
HOBITPsl, BOAU Ta €1€MEeHTIB KUBAEHHs, PO3Pi3HAIOTh TaKi METOAM
TiAPOIIOHIKIM: ~ arperaTtoIlOHiKa; BOAHA KyAbTypa; XeMOIIOHIKa;
iOHITOITOHIKA; a@POIIOHIKa.

ArperaTonoHika — BMpPOLLYBaHHA POCAMH Ha TBepAUX
cybcTpartax, ski MaloTb HEBENWKY BOSIOFOEMHICTb 3 NePioANYHNM
NnofaBaHHSM PO34YMHIB MiHEpanbHUX 4OOPKB.
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Y npomucaosux macmrabax IIeil MeTOZ HaIOIIMPEeHIIImIi.
Sk cyDcTpat, BMKOPHUCTOBYIOTH IIOAPiOHEHMII KepaM3uT, IIeM3y,
CIlydeHi BepMUKyAiT a0oO IMepaiT, KaM STHOBYTiABHUII —IJAaK,
MOAIXAOPBiHiA, TPaBili, IpaHiTHUI 1eOiHb Ta iH.

XeMornoHika — meTtof, 6nNM3bkMn A0 KynbTypu POCNNH Ha
rpyHTOCYMiIlIax, Oe sk cyOcTpaT BUKOPUCTOBYIOTL BEPXOBUWA
Topd, cdarHOBMN MOX, AEPEBHY KOpY, TUPCY, PUCOBY Nyary,
BiaXoan 6aBOBHMKY TOLLO.

Crpok BUKOpMCTaHHS IMX Marepiaais — 1-2 pokn. ITpore
KOKOCOBUIT CyOCTpaT MOXHa BUKOPMUCTOBYBaTH TpUBAAMI dac.
XeMorIOHiKa He TOTpedye clieliaabHOTO oOAaagHaHH:SA. MiHepaabHe
SKMBAEHHS 3AiJICHIOETBCSI IIOBEPXHEBMM IIOAMBAHHAM IIOXKMBHUM
PO3YMHOM.

Ionononixa — meroa, 6an3pKuit 40 arperaromnoniku. CyOcrpar
CKAAAA€TLC 3 ABOX BUAIB CUHTOTUYHIUX 10OHOOOMIHHIX CMOA —
KaTioHiTy Ta amioniTy. Ha BiaMiHy BiA arperaTomnoHiky, eaeMeHTH
SKMBAEHHSI 3HaXOAATLCA y CKAadi cyOcTpaTy, TOMYy pOCAMHHU
IIOAMBAIOTh AUIIIE YMCTOXO BOA0M0. 110 cyTi — 1le ITy4HMIi IpyHT.

Aepononika — BAOCKOHAaJAeHUII MeTOJ BOAHOI KyABTypH.
Kopenepa cucrema pocaMHM pO3BUBAE€THCA B YMOBaX 3aKpUTOTO
IOBITPSIHOTO CepeAO0BUIIa, e yepe3 KoxHi 12-15 xB ynnpoaosx 5-7 ¢
I OONpPUCKYIOTh MOXKXMBHMM PO3YMHOM 3 (QopcyHok. Ilpm mpomy
MeTOAl KOpeHi POCAMH HaliKpalle 3a0e31e4yI0ThCsl KMCHEM.

3acmocysannsa  0obpué Yy  saxumenomy Jspyumi. Y
3aXUIIIEHOMY IPYHTI 3 OAVMHMIN IIAOIII OTPUMYIOTH Yy KidbKa pasib
BUIIIMII ypOKall, HiXX y BiAKPUTOMY, TOMY cCHUCTeMa yAOOpeHH:
KyABTyp Ma€ XapakTepHi ocobamsocti. JoOpmBa 3acTOCOBYIOTH Y
3HAYHO BHMINMX HOpPMax, 3O0KpeMa, OiAbIly 4YacTMHY e/JeMeHTiB
KMBAEHHsI BHOCATH YIIPOJAOBX BereTallilffHOTO Ilepiogy, o0 He
CTBOPIOBATU BMCOKOIO A030I0 OCHOBHOIO YAOOpeHH: IigBUIIIEHOI
KOHLIEHTpaLlil IPyHTOBOIO PO34IIHY.

Y cucreMy ya00peHHs B 3aXMINEHOMY IPYHTI BXOASATB:
OCHOBHE BHECEHH: 400pUB 1epes cajiHHAM KyALTYP i IIiAXMBAEHH:
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y mnepiog sBereramii. Kiabkicte 400puB, 5Ky HOTpiOHO BHeCTH,
BM3HAUaIOTh JABOMa MeTodaMu: 1)3a pisHMIIEI0O MiX IpUIHATUM
ONTVMMAaAbHUM BMiCTOM eAeMeHTiB XXIBAeHH: i paKTUIHNM BMiCTOM
y TIpyHTi; 2)3a BMHOCOM eJeMEHTiB >KUBAEHHsA 3 YypOXKaeM 3
ypaxyBaHHAM Koe]illieHTiB BUKOPMCTaHH iX 3 A00PUB i TeILAMYHOTO
rpyHTy. PospaxyHku moAo BHeceHHs A400pWB IIPOBOAATH Ha OCHOBI
arpoxiMigyHOIO aHaAi3y IPYHTY.

PospaxyHOK 3araabHOI IIOTpeOM B eAeMeHTaX >KMBAEHHS
IPOBOAATL Ha OCHOBI BMHOCY IX i3 3all4aHOBaHMM YpOKa€M 3
ypaxysaHHAM Koe(illieHTiB BMKOPUCTaHHS 3 BHECEHUX J00puB
(asoty i xaaito — 75-85%, ¢ochopy - 3040 %). Koedimienr
BUKOPUCTAHHA BOAOPO3UMHHMX (HOPM e€JeMEeHTiB >KMBAEHHA 3
IpyHTy npuitMaroTs 3a 100 %.

[lig uvac BHeceHHs A0OpUB MOTPIOHO CTEXUTM 3a 3MiHOIO
peaxuii IPYHTOBOIO pO34MHY. 3a4€XKHO Big peaklil TerAudHOTO
IPyHTY migbupators ¢isiosoriuno kmcai abo ayxHi agoOpusa i
KICAOTH — a30THY, opTodochopHy.

3a moTpebmu O4uH pa3 y 4-7 POKiB y 3axMUIIEHOMY IPYHTi
IIPOBOASTH BaIlTHyBaHH:I.

Y cmopyAax 3axMIIEHOTO IPYHTy IIMPOKO 3aCTOCOBYIOTh
BHECEHHsA J0OpMB 3 IIOAMBHOIO BOAOIO (Peptmrania). llia dac
po3pobaeHHs TTporpaMu (pepTuraliii OKpeMnx KyabTyp BpaXOBYIOTh
rAuOMHy OpHOIO IIapy IPYHTY, Iioro o0'€MHy Macy i rpaHyao-
MEeTPMYHMII CKAaJl, HalIMEHIIy BOJAOTOEMHICTB, CTYIIiHb 3abe3mede-
HOCTi pOCAVH PyXOMUMM CIIOAYKaMI OCHOBHMX €J1€MEeHTIB JKMBAeH-
Hf, IIOIlepeAHMK i BHECEHH:I Ilig HBOTO opraHiuyHux, ¢pocopHmx i
KaAiltHUX 400pUB.

B ocHOBY pospaxyHky HOpM A400pmB OepyTh KiABKiCTh
€/EMEHTIB >XUBAEHH:, sKi IOTPIOHO BHECTM 3 ypaXyBaHHSIM piBHs
3al1aHOBAaHOIO BPOXKAIO i POAIOYOCTi IPyHTYy. Bumoc eaementis
SKMBAEHHS 3 YPO>Ka€M, BKAIOYAIOU!M BMHOC IX BereTaTMBHOIO MacolO
(amcTky, crebaa MOTOYHOTO POKY TOIIO), HaBeAeHO B TabA. 5.1.

Caiag TakoX BpaxoByBaTM IIiCASIAIIO AOOPMB, BHECEHUX ¥
IIOIIepeAHiN PiK, MOXKAMBICTh 3aCBOGHH: €AE€MEHTiB JKMBACHHs 3
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rpyuty. PospaxyHKm po0AsATh 3 ypaXyBaHHAM TOrO, IIO 3a
KpaIAMHHOTO ITOAMBAaHH;I 3a1€>KHO Bij IIMPUHU MIXKPAAD 1 IIMpUHN
30HM 3BO/A0XKEHH: BUKOPUCTOBYEThC Anire 30-60 % 1ao1i moas.

BHeceHHs1 po3paxyHKOBOI KiABKOCTI MiHepaABHNMX A0OpUB
IOAIASIIOTh Ha /ABa €Talll: OCHOBHe BHeceHHsI i epruranis. B
ocHOBHe BHeceHH:I 4ai0Th 10-20 % asotHnx, 50-70 — pocdopunmx i 30—
50 % xaaiitHux 206pus. /A5 OCHOBHOTO BHECEHHS BMKOPVICTOBYIOTh
pisHi popmu 406puB. Ix Kparie BHOCHTHU CTPIYKOBUM CIIOCOBOM Y
30HY MalOyTHIX psIAKiB OBOYeBMX abO0 iHIINMX KyABTYP.

I[Ipo Te, mO pocCAMHM MOXYTb POCTM 1 HOPMaabHO
PO3BMBaTICA Ha IITYYHUX NOXUBHUX CepeAOBUINIaX, BiJOMO AaBHO.
Bnepmie pocanHmn Ha BogHOMY pO34lMHi coaeit Bupoctus y 1859 p.
Himerpkuit arpoximik B.Knomm. Pociricexnit ¢iziosor KA. Timipsases
3a3Hauas, IIJ0 Y Mipy pO3BUTKY CyCIiAbCTBa i 3aco0iB BMPOOHUIITBA
KyAbTypa pocauH ©Oes 1pyHTy Oyde HaOyBatu Bce OiabIIOTO
IOIIMpPEHHSI K Croci®0 iHTeHCMBHOTO BUPOOHMUITBA IIPOAYKTIB
POCAMHHOTO IOXO/KEHH:.

BupoiysanHsa pocanH Ha IOXMBHUX pO3YMHAX Ma€ HU3KY
nepesar. OCHOBHa 3 HUX IOAATa€ y TOMY, LIO 3 BOAHMX PO3YMHiB
pocanHa 3HAYHO IiHTEHCHUBHIIIe IIOTAMHAE eAeMEeHTV >KMBAEHHS,
BUAYYaAIOTBCSI TPYAOMICTKI ITpollecH, IOB'sI3aHi 3 BMKOPUCTaHHIM
IPYHTY, Bigllaja€ moTpeDa 3aroToBKM, TPaHCHOPTYBaHHS i Jioro
9JacToi 3aMiHM B TEILAMIIAX. 3aMiCTh I'PYHTY BUKOPMUCTOBYIOTh IITYJHi
cyOcTpatm: ApiGHMIT 111eOiHb, TpaBilf, 11€0JiT, IIJaK, KepaM3UT,
MiHepaabHy BaTy, KOKOCOBi BOJOKHA, sKi MOXYTb BUKOPUCTO-
ByBaTUCs Tpusaanii yac 6e3 saminn. I[ToaermyeTscest Takoxx 6opoTnda
3 xpopoOaMM i IIKIAHMKaMM POCAMH, CIIPOIIYETBCA AOTAsL] 3a
pocanHaMM, ONTUMI3YE€ThCs IpOlleC KMBAEHHS, JacTMHA TPyAO-
MICTKMX ITporieciB MoXke OyTu aBTOMaTu30BaHa. ToMy BUpOITyBaHHs
0BOUiB 0e3 IPYHTy € OAHMM i3 IepCIeKTUBHUX CIIOCOOIB 3HIMKEHH:T
cobiBapTocTi TemamuHoi mpoaykuii. Tak, 1ieit crocid gae€ 3mory
3HM3UTH cobiBapTicTh oBouiB Ha 30—40 % Ta migBmImMTH iX ypOsKaii
Ha 50 % mpu B3HaYHO MEHINMX 3aTparax Mpali, HiX IIi4 d4ac
BUPOIIyBaHH: Ha IPYHTI.
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Hpunyunu cxaadanns noxuenux posuunie. 11ia gac BUTOTOB-
JA€HHS XUBUABHVX PO3UMHIB JOTPUMYIOTLCS IIpaBud, sAKi chopmy-
arosas 111e 10.1i6ix:

e yci ODOB'SI3KOBI e€AeMeHTU >KUBAEHHS AAsl POCAUH PiBHO-
3Ha4Hi, a BUKAIOYEHHs 3 PO3YMHY OyAb-IKOTO 3 HUX CIIPUYMHIE
3arnbeanb pocAmH;

® KOXKHIII eJeMeHT >KUBAEHHA Ma€ CBOE crenudiuHe
3Ha4yeHHs, JIOT0 He MOXKHa 3aMiHMTM iHIIMM eJeMeHTOM, HaBiTb
OAMBBKUM 3a XIMIYHMMM BAACTUBOCTSIMIA;

® e/leMeHTH KMB/AEHHS MalOTh OyTM B ONTMMAaABHMX CITiBBiA-
HOIIIEHHAX, 1100 3amo0irTi MKiAAMBOMY B3a€MOBILAMBY Mi>XX HUMIL.

EaemeHTN XUBAEHHA B pO34MHi MalOTh OyTH B AOCTYITHIN 4451
pocans $opMi, a 3araabHa KOHIIEHTpallisl coAell Ma€ CTaHOBUTH Big,
1 a0 31/4, ToOTO MOBMHHA OyTM 3HAYHO HIKYOIO 3a OCMOTIIHMIL
TUCK KAITMHHOTO COKY POCAVH, OCKiABKM y pasi 1i I ABUIIIeHHs MOKe
NPUNNHATHACA TOIAMHAHHS pPOCAMHaMM BOAM Ta e/JeMeHTiB
>KMBAEHH:. BriposoBX BereTallii pocAMH KOHIIEHTPALilO ITOXKMBHOTO
PpO3UMHY 3MIiHIOIOTE. Tak, HaBecHi Ta BAITKYy BOHa Ma€ OyTU HIKYOIO,
a BOCeHU Ta B3MMKY — BUIIIOIO.

[ToxuBHi po3umuy MaioTh Oyt (¢izioa0riyHO 3piBHOBAKE-
HUMI i gocTraTHBO OydepHUMM, TOOTO TaKMMM, IO He 3MIiHIOIOTH
CBOT'O XiMiYHOTO CKAaay i mokasHuk pH.

JoTpuMaHHs ONTUMaAbHOIO piBH: NoKasHUKa pH € ogHi€1o 3
Ba’KAMBUX YMOB IIiJ 4ac BUPOIYBaHHs KyAbTYp Ha TiApOHoHimi. ¥
AY>KHOMY PO3YMHI A€sAKi €1eMeHTU >KMBAEHHsS, 30KpeMa KaAablIili,
3aaizo, muHK, OOp i1 MapraHens, BHUITaJalOTh B OcCal y BUIAAAL
MaAOJOCTYIIHMUX 4451 POocAuH coaeit. ToMy A4s KOKHOI KyAbTypH Y
BiAnoBigHI mepiogn Mae OyTu cBoe 3HaueHHs mokasHuka pH. Tak,
Aas ToMmigopa 40 mouatky InaogoHomenHs pH 6,0-6,2, y mepiog
naogoHomenna pH 5,6-5,8, aasa oripka — Bignosigno pH 6,2-6,4 i
pH 6,2-6,6. 3HaueHH:1 noxasHuKa pH po3unHy IepeBipsIOTh depes
KOXHI 2-3 400mM i B pasi moTpeOm 400aBAAIOTH cipyaHy abo

opTodocdopHy KICAOTY.

368



Y mpakTuili BUpOIIyBaHHA KyAbTYpP TidPOIOHHUM CIIOCOOOM
BiAOMO KiZbKa COTeHb pPi3HUX PO34MHIB. fIK A40BOAUTH IpaKTHUKa,
He3HayHi 3MiHM y IXHbOMY CKAaJi He MalOTh iCTOTHOTO 3HAY€HH: 4451
HOPMa/AbHOIO >KMBAEHHS POCAMH. YCi PO3UMHM IIOAiASIOTH Ha
crabiabHi Ta AndepenIiiniosaHi.

Y crabGiabHUX pO3UMHAX BMICT eJeMeHTIB >KUBAEHHS He
3a4€XNUTDh BiA KyabpTypw, ¢as3y I PO3BUTKY, IO 3HAYHO CIIPOIIYE
JIOTO BUKOPMCTaHHA i 3abe3ledye BMPOITYBaHH:A TaKOIO CaMOTO
BpPOXKalo, SK Big BUKOPUCTAHHA AM(PEPEHIIINIOBAHOIO IIOXKUBHOTO
pO3UMHY.

3acTocyBaHHSI IIOXKMBHOTO PO3UMHY CTabiABHOTO CKAady
IPYHTYETBCA Ha TOMYy, IO pOCAMHAM IIpuMTaMaHHa BUOipKoBa
34aTHICTb BiAHOCHO IOTAMHAHH:A eAeMeHTiB KIBAEHH:I 3 PO3UMHY.

AudepeHnriifiopaHi po3unHI BPaxoBYIOTh IIOTpedy B eleMeH-
TaX >KMB/AEHH: Pi3HUX BUAIB pOCAMH 110 (a3ax IX poCTy 1 pO3BUTKY.

3a AOTpMMaHH:A HeOOXidHMX TEeXHOAOTi BMpPOIyBaHHA B
yMOBax TiApOIIOHIKM KyABTYPM POCTYTh 1 PO3BMBAIOThCA 3HAYHO
LIBMALIIE, HIX y IpyHTOCcyMimax. Hanpukaaa, poscagy, Bupomieny
TiApOIOHHUM CITIOCOOOM, MOXKHa BMCaAXyBaTu Ha 3-5 4i0 paHile,
HiX BUPOILEHY Ha IPyHTOCyMimax. Tak, OripoK IOYMHA€ I11040-
Hocut Ha 3—4 A06u panime, crsoprooun Ha 35-40 % Oiapmry
acUMIAALINHY TOBEPXHIO, a IIOMiJOp IIOYMHA€ IIA0AOHOCUTU Ha
15-18 4i6 panimre. SIKicTh BMpPOINEHOI TiIAPOIOHHUM CIIOCOOOM
HPOAYKIIii IIPM ITbOMY He 3HUKYEThCS.

? IMuTaHHsA 119 CAMOKOHTPOJIIO

1. SIxi ocob6amBOCTi y400peHH: O3UMMUX KYABTYP?

2. SIx ya00pIOIOTH a30THMMU AoOpuBaMu  3epHOOOOOBI
KyABTYpu?

3. Ha3siTe Makpo- i MikpoeaeMeHTH, fAKi IIOTPiOHO BHOCUTH 3
A00pMBaMM Iig KYKypyA3y.

4. SIxi popmMu 400PUB 3aCTOCOBYIOTS IIiJ OyPSIK ITyKpOBMIit?

5. SIk B1AMBa€ yA00peHH: Ha sAKicTh OyAb0 KapTorai?
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6. Poskaxits 11po yaoOpeHHs pinaxy. fIki 11oro ocob6amBoCTi
MOPIiBHAHO 3 IHIIMMU KyAbTypamu?

7. Y YoMy HOAATalOTh BiAMIHHOCTI B yAOOpeHHi JedaKux
OBOYEBUX KyAbTyp?

8. SIxa BiaMiHHICTD B ya00peHHi pi3HMX IOpig IA0A0BUX
KyAbTyp?

9. ke 3HaueHHs MalOTh OpraHiuHi 406p1/113a Ima d4ac
3pOILIeHHs?

10. fIxa eeKTUBHICTh Pi3HUX BUAIB MiHEpaAbHUX A0OpUB Ha
3pOIIYBaHIX 3€MASX?

11. Ha3sBite cTpoku i criocobm BHeceHHs AOOPMB B yMOBax
3pOIIIeHH:.

12. Ilepeaiuits criocobu miasuineHHs edeKTUBHOCTI A0OpuUB
Ha 3POIITyBaHMX 3eMAsX.

13. SIki 0cobAMBOCTI 3acTOCYBaHHS A00PUB 3 PepTUTaLi€io?

14. HasgiTh HalIOIIMpeHillli cucTeMM IMOJaBaHHS MiHepaab-
HUX AOOPUB y IIOAMBHY CHCTeMY. Y YOMY IIOAATAE iX CyTh?

15. SIxi 0co0AMBOCTI >KMBAEHH: POCAVMH Yy 3axXMUIIIeHOMY
IpyHTi?

16. SIxi rpyHTHM i cyOCTpaTi BUKOPUCTOBYIOTh Y KYAbTUBAIili-
HIX CIIOpyJax?
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Po3aia 7
AT'POXIMIA I EKOAOI'IA

&
A g

L X 4

L 4

7.1. ATPOXIMIYHUM CEPBIC

Ha cyyacHomy erami pO3BUTKY CyCIIiAbCTBaA, IIOps4 31
CTBOPEHHSIM COpPTiB i ribpuaiB CiAbCHKOTOCIIOAAPCHKUX KYABTYP
iHTeHCHBHOIO TUITY, MeAiopallil 3eMeAb Ta BIIPOBa KeHHAM HOBITHIX
TEXHOAOTi)I ~ BUPOIIYBaHHS  CLABCBKOIOCIIOAAPCBKUX — KYABTYD,
3acTOCyBaHHs 3aco0iB Ximizaril 3aAMIIae€ThCS MOTY>KHUM (PaKTOPOM
inTencudixkariii ciapcbKOrocrogapchbkoro BupooHuITea. Ilpu nsomy
IIPOBigHA POAB 400PUB 30ePeKeThCs i B OCSIKHOMY MaifOyTHHOMY.

B  VYkpaiHi moOCTifHO HOAINIIYETbCA  aCOPTMMEHT  Ta
30iABIIyE€ThCSA YacTKa KOHILIEHTPOBAHMX 1 KOMILAEKCHMX AOOpPUB.
3a0py4HeHHs  HaBKOAMIIHLOTO  IPUPOAHOIO  cepeJoBuIa i
IIOTi PIIEHHsI SIKOCTi IIPOAYKIIil POCAVHHUIITEA.

3acrocysaHHs 3aco0iB XiMizallii — KOMILAE€KCHa IIpOorpama,
BUPIIIIeHH: SIKOI BU3Ha4Ya€ piBeHb PO3BUTKY XiMi4HOI IPOMMCAOBOCTI
Ta MaTepiaabHO-TeXHiyHe OOCAYTOBYBaHH: CiAbCHKOIOCIIOAApPCHKOTO
BUPOOHMIITBA.

30iablIeHHs] BUPOOHMIITBA i 3aCTOCYBaHHSI OpPTaHIYHUX 1
MiHepaABHIX A400pUB Ta iHImIIX 3acobiB XiMizamii 3yMoBIA0 TOTpedy
CTBOPUTH  Jep>KaBHy arpoxiMiu"y cayk0y 3  yTBOpeHHIM
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25 IIPOEKTHO-TeXHOAOTIYHMX LIeHTPiB 3 OXOPOHM POAIOYOCTI IPYHTIB i
sIKOCTi TpoAykiil “ObaaepKpoAodicTs”, siki 00'eaHye Jep KaBHUIL
TeXHOAOIIYHUI IIeHTP 3 OXOPOHM pogiodocti IpyHTiB “Llentp-
POAIOUiCTD”.

Ogun nentp “0O0644ep>KpoAIOdicTs” y cepelHbOMY 00CAYTOBY€E
1,7 MAH ra ciAbCBKOTOCIIOAAPCHKUX YTiAb, 30Kpema 1,4 MaH ra piaai,
45 Tc.ra OaraTopiuHMX HacaakeHb, 280 Tmc.ra ciHoxkaTen i
ITaCOBMIIL.

HaykoBi gocaigxeHHs1 B YKpaiHi 3 mpo0aeM arporpoMmcao-
BOTO KOMILAEKCY IPOBOAATL 135 HAyKOBMX YCTaHOB 1 BUIIUX
HaBYaAbHMX 3aKAaliB, Ae IIpalfioe€ IoHas 13 Tuc. yyeHMX, 3 HMX
Maitke 1000 20KTOPpiB i 6 TUC. KAHAUAATIB HayK.

A MiHicTpaTuBHe KepiBHUIITBO arpoXiMiqHOIO  CAy>K00I0
3airicHioe MiHicTepcTBo arpapHoi MOAITMKM Ta HPOAOBOAbCTBA
Yxpainn, a B 0641acTsX i paifioHaX — YIPaBAiHHS arpOIPOMICAOBOIO
PO3BUTKY. 3a iHiliaTMBOIO arpoXiMiyHOi C/ly)K6I/I ITiATOTOBAEHO
HOTpiOHY 3aKOHOAaBUY i HOpMaTuBHY Oasm: 3akoHM YKpaiau “TIpo
oxopony 3emear”, “IIpo necrunuau i arpoximikarn”, “IIpo saxucr
pocann”, “IIpo aep:kaBHMII KOHTPOAb 3a BUKOPUCTAHHAM Ta
OXOpOHOIO 3eMeab”, “IIpo OXOpOHY HaBKOAMIIHBOTO HPUPOAHOTO
cepegoBuIlia”, 3eMeapHUI KoAekc, YKas Ilpesugenra Yxpainu “IIpo
CyLIiABHY arpoXiMiuHy IIacCHOPTHM3allil0 3eMeAb CiAbChKOIOCIIOAap-
CbKOTO mHpusHadyeHH:s” . VYpsaa VYkpainu npuiinas IIporpamy 3
inTencudixarrii semaepoOCTBa Ta HU3KY IIOCTAaHOB, SIKi 3a0e3I1eYyIOTh
peazizamiio 3a3HadeHux 3akoHis. Lli gokymeHTH mnepeabauaioTh
HayKOBO OOIPYHTOBaHe, eKOAOTigHO Oe3reyHe KOMILAeKCHe 00cayTo-
BYBaHH: TOBapOBMPOOHMKIB, BKAIOUAIOU!M arpoxiMiuHy IlacIiopTm3a-
IIII0 OPHUX 3eMeAb, pO3pOODAeHHS CHUCTeMU yAOOpeHHS CiAbChKO-
rOCIIOAAPChKUX KyABTYP, ITOCTauYaHH: i BHeceHH: 3acobis ximisamii B
TepMiHN i B oOcsrax, mepeabadeHMX TEXHOAOTIYHMMMU KapTaMM i
(pirocaHiTapHUMM IIPOTHO3AMN.

Aas i BUpiIieHHs oTpiobHo:

® CTBOPUTU Ha B3a€MOBUTIAHIUX 3acadaX IIPOMICAOBO-arpapHi
o0’€aHaHHA, AK ANMAepCbKa MepeXka I040 IOCTadaHHS CiAbCHKO-
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TOCIIOAaPCBKIM TOBApOBMPOOHMKAaM, 3 METOI0 OINTUMAaAbHOTO
3abesreyeHHs1 3acobaMm XiMizallii Ta OTpMMaHHA BUCOKOSKiCHOI
HIPOAYKIIil;

® pO3pOONUTM i 3alpOIIOHYBAaTM  CiABCHKOTOCIIOAAPCHKUM
TOBapOBMPOOHMKaM HayKOBO OOI'PYHTOBaHi 3aXo4u BiJHOCHO parfi-
OHAABHOTO BUKOPUCTAHHSI A0OpWUB, MeAiOpaHTiB, 3acoDiB 3axucTy
pocanH;

® BUKOPMCTATV HAasSBHIUI TeXHIYHMIA IIOTeHIiaA 445 CTBOPEHHS
MaIVHO-TeXHOAOTIYHMX CTaHIIili, AOYKOMILAEKTYBaHHA IX HOBOIO
TeXHIKOIO, AKOI He BICTada€ AAsl IPOBEAEHHS BCiX TeXHOAOTIUHMX
oIlepawiin I1ij yac BUPOITYBaHH CiAbCbKOIOCIIOAAPChKOL IIPOAYKIII;

® pO3pOONUTH CyJacHy 3aKOHOAABUy i HOpMaTHUBHY Oasu AAd
BIIPOBAAXKEHHS IPaKTUYHIUX 3aX04iB 11040 MiABUIEHHS POAIOYOCTI
I'PYHTIB.

Typ6ora npo 30epexxeHHs i MiABUIIEHHS POAIOYOCTI IPYHTIB
Mae€ cTaTu CKAa40BOI0 A€P>KaBHOI IIOAITUKM TOMY, IO 1€ — OCHOBHA i
ro/0BHa IlepedyMoOBa JAs 3a0e3lledeHHs AI0Jeli IIpOAyKTaMu
XapyyBaHHsI, OCKiAbKM BOHA IPYHTY€TbCA Ha HOBITHIX HayKOBMX
pospobOkax. “LlenTppogtodicts” i 1oro neHtpu “O0aaep>Kpoaio-
JicTE” € 3B'A3yI0UOI0 AaHKOIO MiX Haykowo i BupoOHmiTBoMm. Ha
HBOTO ITOKAaAa€ThCS:

® IpOBeAEHHs €AMHOL Jep>KaBHOI arpoXiMidyHOI MHOAITUKU 3
NNUTaHb IAaHyBaHHA HAyKOBO OOIPYHTOBAHOIO 1 €KOJAOTiYHO Oes-
ITeYHOTO BUKOPMCTAaHHS YMHHIUKIB XiMi3allil 3eMAeKOPUCTyBadaMIA;

® HayKOBO-METOAMYHE KEePiBHMIITBO BeAECHHAM MOHITOPMHIY
IpyHTiB pasom 3 HamioHaabHuMm HaykoBum ueHTpoM “IHcTuTyT
rpyHTO3HaBcTBa Ta arpoximii iM. O. H. Cokoa0BchKOro” Ta iHmmmn
HayKOBO-JOCAIAHMMM  YCTaHOBaMM  KpaiHM  3€MAEOXOPOHHOIO
npodiaio;

e opraHisanlisg i KoHTpoab HeHTpamu “O614ep>KPOAIOTicTh”
€KOA0T0-arpoXiMidHIX OOCTeXKeHb I'PYHTIB Ta IacIoOpTuU3allid 3eMeab
CiAbCHKOTOCIIOAAPCHKOTO IIPU3HAYEHHS;
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® CTBOPeHHsI 1 BeJeHHs HaIliOHaAbHOIO iH(OpPMAaLiTHOTO
0aHKy AaHMX IIPO CTaH IPYHTIB CiAbCHKOTOCIOAAPCBKUX YIigb Ta
€auHol iHpopManiriHO-aHaAiTUYHOI CrCTEMY;

® po3poOAEHHSI ITPOEKTHO-KOIITOPUCHOI Ta iHIMOI TEXHOAO-
riYHOI AOKyMeHTallil 3 e(peKTMBHOTO 3aCTOCYBaHH: 3aco0iB ximizarrii
I KOMILA€KCHOTO arpOXiMiYHOTO OKY/AbTYPEeHH:I IIOAiB;

e IIpOBeAeHH:I IIOAbOBMX i BUPOOHNYMX A0CAiAiB 3 A00pmuBaMy,
XiMiYHMMM ~MeJiOpaHTaMM Ta IHIIMMM 3acobaMm  Ximizariii,
po3po0AeHHs Ha OCHOBI pe3yabTaTiB A40CAidiB HOpM A00puB i
TeXHOAOTis X 3aCTOCYBaHHS;

® BUAIA€HHS €KOAOIIYHO Oe3reuyHurX perioHiB BMpPOOHMIITBA
IPOAYKIIil 4451 AMTSYOTO 1 AIE€TMYHOTO Xap4yyBaHHSI;

e Oprasisallis i IpoBeAeHHsI pOOiT 3 KOMILA€KCHOI AiaTHOCTUKY
SKMBJAEHHSI pPOCAMH, BIIPOBaJ KeHHS y BMPOOHMIITBO iHTEHCMBHUX
TEeXHOAOTi)I ~ BUPOIIYBaHHA  CiAbCBKOTOCIIOAAPCBKUX  KYABTYP,
edexTUBHMX CITOCOOiB BUKOpMCTaHH: 3aco0iB XiMizarmii, TexHoAorii
X BHeceHHsI, HOBUX $GopM 400puB i XiMiuHMX MeaiopaHTiB;

® 3/iJICHEHHsI HarAsAy 3a BUKOPMCTAHHAM 3acoOiB Ximisarrii
3TiZHO 3 HPOEKTHO-TIOIIYKOBOIO Ta iHIIOI0 HOPMAaTUBHONIO i
TeXHOAOTIYHOIO AOKYMEHTalliAMM, a TaKOX KOHTPOAb 3a sKiCTIO
arpoxiMigyHMX po0iT, HaAe>XXHUM 30epiraHHAM 3aco0iB Ximisallii Ta ix
00.4iK;

® BUKOHAHH: apOiTpa’KHMX i KOHTPOABHUX aHali3iB A400puB,
xiMiYHIX MeAiOpaHTiB, IPyHTIB, KOPMiB i KOPMOBUX 400aBOK;

® OITiHKa arpoximMiuHOI Ii eKOHOMIYHOI epeKTUBHOCTI 3acToCy-
BaHH: 400pMB Ta iHIIMX 3aco0iB XiMi3allil y BUpOOHMYINX YMOBaXx;

® pO3paxyHOK 0OaJaHCy eJeMeHTiB >KMBAEHHsA i TIyMycCy B
3eMAepoOCTBi A4 OOIPYHTYBaHHS HOPM BHECEHHs OpPTaHIYHMUX I
MiHepaAbHIX 400PUB;

® I1aHyBaHHs 3axOAiB II0AO OKYyAbTypeHHs TIPYHTIB Ta
inTencudixarii BMpOIIyBaHH: CiAbCbKOTOCIIOAaPCHKIX KYABTYP;

e y3araAbHeHHs, IIpOIlaryBaHHsA i BIIPOBaJXKeHH:A y BUPOO-
HUIITBO AOCSATHEHDb HayKM i Ilepe40BOl IIPaKTUKM B Taay3i arpoximii;
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® CIIPMSHHA BEAEHHIO “TOYHOIO 3eMAepoOCTBa”, IO AacTh
3MOIy palliOHaAbHO BUMKOPUCTOBYBaTI 3acobu ximisarrii ta OTPUMY-
BaTV MaKCUMa/AbHMII e(peKT Oe3 HEraTMBHOIO BIIAVIBY Ha HaBKO/AMIII-
HE TIPUpPOJAHEe cepelOBUIIle; MPOBeAeHHs PODIT 3 TOKCMKOAOTITHOTO
Ta padioAOIiYHOTO AOCAiIAKEHHs IPYHTIB 1 POCAMHHMIIBLKOL IIPO-
AYKITii.

Ogna 3 Baxkansux QyHKHiN neHTpis “O0a4epKpoarodicTs” —
IIPOBeJEHHsI Aep>KaBHOIO KOHTPOAIO 3a AOTPUMaHHAM yciMa
3eMAEKOPMCTYBayaMI BVIMOT 3 OXOPOHM HaBKOAMIIHBOIO IPUPOA-
HOIO cepeoBMIA. 3 II€I0 METOI0 IPOBOAATL aHaAi3M Ha BMICT
INeCTULIMAIB 1 BaXKKMX MeTaaiB y IPyHTax 1 pocAMHAaX, HITpariB i
PadioOHyKAigiB y CiAbCBKOTOCIIOZAPCHKIMT HPOAYKLIL 1 Axepeaax
IIUTHOI BOANL.

ObaacHi nentpu “O044epKpoAlOdicTs” pas y I'STh POKiB
IIPOBOAATL arpoxiMiuHe OOCTeXeHHsA IPYHTIB CiAbCBKOTIOCIIOAap-
CBKMX YTigb Ta 3aXUILEHMUX I'PYHTIB B OBOYIBHMIITBI, aHaAi3ylOTb i
KOHTPOAIOIOTh 3MiHY 1IX pOAIOYOCTI, ITiCAsI YOTO BUAAIOTh arpOXiMidHi
KapTorpaMiu Ta eKOAOIo-arpOXiMiuHMII IAcIIOPT Ha KOXKHe I1o4e, JAe
BKa3yIOTh IIOKa3HMKM CTaHy IpPyHTy: arpodismuHi (IIiAbHICTSD,
BOAOTOEMHICTB), (izuko-ximiuni (oOminHa i TigpoaiTmyna Kmcaor-
HIiCTh, CyMa BBiOpaHMX OCHOB), arpOXiMiuHi (BMiCT Irymycy, PyXOoMMX
CIIOAYK MakKpo- 1 MikpoeaeMeHTiB), 3abpyAHEHHS (BaXKKMMU
MeTaJdaMl, paAiOHyKAigamMy, 3aAuIIKaMM IeCTUIIMAiB). YiKe
IpoOBeJeHO 7 TypiB TaKOro OOCTEeXKeHHs, IO AA€ 3MOIY BUSABUTHU
TeHAEHIIil y AMHaMIilli 3MiHM ITapaMeTpiB ITOKAa3HMUKIB CTaHy I'PYHTIB,
SIKi A0cAigKyIoTe. PaxiBni meHTpiB “O044€pKpOAIOUiCTS” BU3HA-
4JalOTh €KOHOMIUHY e(eKTUBHICTh 3aCTOCYBaHHS AOOpUB Ta iHIINMX
3aco0ip ximizalii, IX OKyIIHICTL ypoO>Ka€M, a y pasi BISIBAEHH:
MOpyIIeHb — IMPUMNNHAIOTE IPOBeAeHHs pobiT, cKaaAaloThb aKkTH i
repeAaroTh iX Y BiAOBigHI KOHTpoaiowoui opranu. Caig sasHaunTy,
o OiabmricTe pobIT 3 MOHITOPMHIY TIPYHTIB Ta arpoXiMiuHOI
nacriopru3sanii 3eMeas PpiHAHCYETLCS 3 Aep>KaBHOTO OIOAKETY.
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3abesreueHHs 3eMA€BAACHHUKIB ITeCTUIIAaMI Ta arpoximika-
TamMH, IX 30epiraHHsA 1 IIIATOTOBKY 4O BHeCeHH:S 3AilICHIOIOThH
Jep>KaBHi I KOMepLiliHi CTPYKTYpH.

Cucrema HayKoBOTO 3a0e3IledeHHsI epeKTMBHOIO 3aCTOCYBaH-
Hs 3aco0iB XiMizallii B pO3BMHEHIX KpaiHaX JAello 11oAi0Ha Ha Ty, sKa
BIIPOBaJ KyEThCs y Kpalljux Trocrogapcrsax Ykpainn. Hanpuxaaa, y
CIHIA i Kanagi BoHa BKAIOUa€ ¢$opMyBaHHS OaHKY gaHUX iHPOP-
Mallii IIpO TeXHOAOIII0 BUPOIIYBaHH: KyAbTYp y IIeBHOMY peTioHi
BIIpoA0BX 10 pokis, BuBueHHs (i3nMUHMX, arpoXiMiuyHux i 6ioaoriv-
HIX 0COOAMBOCTENl KYABTYPH BiJHOCHO I'PYHTOBO-KAIMaTUIHNX YMOB
Ta po3pobaeHHs cucTeMu Ii yAOOpeHH:, IPOTHO3yBaHHs BPOXAIo i
JIOT0 SKOCTi 3 ypaXyBaHHAM BILAMBY XiMiuHMX 3acoOiB Ha CTaH
HaBKOAMIITHBOTO HPUPOAHOTO cepegosuia. IIpoBoaars 110 poborty
TaK 3BaHi IyHKTM TeXHOJOTiil, Je MpaIiOIOTh BMCOKOKBaAi(ikoBaHi
(axiBIii, sIKi MiATPUMYIOTH TiCHIIA 3B’30K 3 HAYKOBUMH YCTaHOBaMM,
PO3pOOAAIOT TEXHOAOTil A4S BMPOIIYBaHHA KyAbTyp i HaaalOTb
AOIIOMOTY IOCIIOAapCTBaM Y IX BIIPOBaJ KEHHi.

ITig yac po3pobaeHH: cuCTeMU YAOOpPeHHs CiabChbKOrocroaap-
CBKMX KyABTYp BpaxoOBYIOTb LiAy HU3KY (PaKTOpiB, cepe SKUX
BeAMKe 3HAUeHHs HAAeXUTh (Pi3UKO-XIMIYHMM Ta arpoximMiuHmm
MOKa3HMKaM pOAIOUOCTi IPYHTY. AAs iX BU3HAYEHHs i 3aCcTOCyBaHH:
BUKOPMCTOBYIOTh Cy4acHi MeTOAM AOCAIAXKEHb KiAbKICHUX 1 SIKICHMX
IapaMeTpiB A1s1 KOXKHOI AiASHKY [IOAs, pO3POOASIOTH 3aX0AM 1040
IX peryAI0BaHH:.

Barome wMicue y mift cucremi HaAeXUTh AMCTaHLIIIHOMY
30HAYBaHHIO 3eMe/AbHMX AiASHOK 3a JAOINOMOTOIO CYITyTHMKOBUX
CUCTEM 3 METOI0 OTPMMAaHH:A KapTOTpaM BMICTy B I'PYHTi Makpo- i
MiKpOeAeMeHTiB  AAsl  >KUBAEHHsA  pocamH,  (Pi3uKo-XiMiqHMX
ITOKa3HMKIB POAIOYOCTi I'PYHTY, €KOAOTIiYHOTO CTaHy CiAbChbKOTOCITIO-
AAPCHKUX YTigb i HABKOAMIIIHBOTO IIPUPOAHOTO CepeAOBUIIIa.

Ha miacraBi gaHMX aHaAi3iB BCTAHOBAIOIOTH PiBeHb 3abesIle-
YeHHs KyAbTYp IIEBHUMMU eJAeMeHTaMM >KMBAEHH:d, iIX 3amac i
AOCTYITHICTD 13 I'PYHTY 3 ypaXyBaHHAM IIOTOJAHMX YMOB, 06i0A0TigHMX
0Cco0AMBOCTeNl POCAMH, 3allpOTPaMOBAHOIO PiBH:A BpOXKalO, BIHOCY
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HIM e/eMeHTiB >XMBAEHHsI Ta PO3pO0AAIOTh CICTEMY YAOOpPeHH:I, ae
BKa3ylOTb HOpPMM AOOpUB, CIIiBBiJHOIIEHHS B HUX €JA€MEHTiB
SKMBAEHH:, popMMU IX CIIOAYK, CITOCOOM i CTPOKM BHECEHHSI.

Y CHIA i Kanaai mnepeBary Ha4alOTh IIepeAIlOCiBHOMY
BHECEHHIO AOOpMB y BUIAAAL TYKOCYMiIllell, sIKi BUTOTOBASIOTH 3
BIICOKOKOHIIEHTPOBaHMX IIPOCTMX i CKAaAHMX AOOpWMB Ha ITyHKTaX
TEXHOAOTi)I 3 ypaxyBaHHSIM pe3yAbTaTiB aHaAidy I'PYHTIiB i morped
POCAUH B eleMeHTax >KUB/AeHH:. Bukopucranusa 4o0pus, 3a TaKOro
migxody, aae Moxxamsictb Ha 25-30 % cKOpoTHMTH BUTpaTM Ha
OAUHULIIO BpoXaro. EKOHOMIs Ta eeKTUBHICTh 3aCTOCYBaHHs 400-
PMB AOCATAE€THCA TaKOXK BIIPOBaA>KEHHSAM POCAMHHOL A1aTHOCTUKMA.

CneriazicT i3 TeXHOAOTIUHMX IYHKTIB AaHi aHaAi3iB IPYHTY
IIePeHOCATh Ha eAeKTPOHHI KapTorpaMy, SIKi BMKOPMUCTOBYIOTL Y
OopTOBMX KOMII'IOTepax arperaris i KiAbKiCHO peryAioioTh BHECEeHH:
A00pMB Ha IIeBHMX JiddHKax 1oas. lle zae 3mory moctymoso
BUPIBHIOBATM  CTPOKATICTh  POAIOYOCTI  IPYHTIB, paljiOHAaAbHO
BUKOPMCTOBYBaTH iX IIPUPOAHiN HOTeHIliaA Ta iCTOTHO €KOHOMUTHU
KOIIITU Ha IpUADAHHA Ta BHeceHH:A A00pms. HaOysae mommpeHH:s
3aCTOCYBaHH: ONTUYHMX CEHCOpiB, SIKi BCTAaHOBAIOIOThL Ha arperaTu
AA51 BHECEHHA A00pUB, i 3a IX 40IIOMOTOIO B aBTOMaTUYHOMY PeKMMi
peryaiomTh HOpMY IX BHECEHHS Ha Pi3HUX AlASTHKaX, psAKax 1 HaBiTh
IIiA KOKHY pOCAVHY.

Ort:xe, arpoximiuHmit cepsic nepeabada€ HaJaHHS CiABCHKO-
TOCIIOAaPCPKUM TOBAapPOBMPOOHMKAM BMPOOHMYMX IIOCAYT — AAs
pa1ioHaabHOTO, e(PeKTUBHOIO Ta €KOJOTIYHO Oe3IIeYHOro 3acToCy-
BaHH: 40OpMB Ta iHIIMX XiMiYHMX 3ac00iB, 30KpeMa, BUBUEHH: CTaHy
TPYHTiB; arpoxiMidyHMII MOHITOPMHI; IIaCIIOPTM3allisd 3eMeab;
BU3HAUEHHs CKAaAdy KOPMIB; CKAa4aHHs CUCTeMU i IlAaHy 3acTOCy-
BaHH:A A00pMB, PO3POOAEHHS PEeKOMEHAAIlili CTOCOBHO BUKOPVIC-
TaHHS XIMIYHMX 3aco0iB; CTBOpPeHHs MarepiaAbHO-TexHiYHOI 6asu
(ckaaay, MaIIMHY, MeXaHi3M1); 400yBaHH: i BUPOOHMIITBO MicIieBUX
A00puB; BU3HaUeHH:A OaAaHCy eAeMeHTiB JKMBAeHHs; BIpOBaA KeHH:
y IPaKTUKy AOCATHEHb HayKM i IIepesOBOIO JOCBigy 3 IIMTaHb
30epe>KeHHs i IMiABMIIIeHHs POAIOYOCTi IPYHTIB.
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7.2. AOBPUBA 1 HABKOAUIILIHE ITPUPO AHE
CEPEOBUIIIE

YIpogoBX iCTOPMYHOTO Yacy BILAUB AIOAVHM Ha HaBKOAMIITHE
npupoaHe cepegosuiiie 6esnepepsHo 3pocrae. Ille 120 poxis Tomy
B.B. Joky4a€s, po3poOAsgi04M BUEHHs HPO TIPYHTOYTBOPEHH:s, He
3apaxOByBaB AisAbHICTh AI0AVHY 40 000B’ AI3KOBMX J10TO YMHHIIKIB.

Huni B Vkpaini crocrepira€rocs IIporpec y HIpPOBeJeHHi
npupoAooxopoHHoi  moaitukm.  CycriabsctBo  gesaai  Giapime
MOBEPTA€TLCS A0 IIHHOCTI HOPUPOAU sAK He3alepeyHoIo Ta
dyHAaMeHTaABHOTO (PaKTOpa AI0ACHKOTO KUTTS.

[To3uTuBHMII BIIAMB AIOAMHM Ha TIPYHT BUABASJETBCI B
IOCTIJIHOMY 3POCTaHHi JOro poglodocti. ¥ CBiTi 3a OcTaHHi KiabKa
AECATUAITD IAOIi OPHUX 3eMeAb 30iApInAnCh Ha 9 %, ypoKaiiHicTh
3epHOBMX — 3pocla Ha 58, a Kkoperer104is — Ha 21 %. Taxwuit
ICTOTHMII IIPUPICT AOCATHYTMI YHacAigOK MHiABUIIIEHHSI HOPM
BHeCeHHsI MiHepaAbHUX A00puB. Y OLABIIOCTI KpaiH 3aCTOCyBaHH:
BIUCOKMX IX HOPM 3yMOBMAO 3POCTaHHS BPOXKaHOCTI 3€pHOBUX
KyAbTyp 40 5 T/ra i 6iapmie. 3HauHO BUIIi BpoXKai B OaraThox KpaiHax
€pponu (6-7 1/ra i Giable), 4e BHOCATH BeAMKi KiAbKOCTi 400puB. Y
XXcr. wmaike 50 % mpupocty BpoXaio 0Oyao pe3yabTaToM
3acTocyBaHHs 400puB. Bigomo, 1110 3 yposka€M IITOPOKY BMHOCUTBCS
3 1pyrTry 150-300 KI/ra eleMeHTiB >XMBAEHHS, IO 3HAXOAVANCH Y
IPYHTI B PyXOMHX cIIoAyKaX. SIKIIOo iX He moBepTaTu B IPYHT 3
406pI/IBaMI/I, TO IIOPYIIYE€THCS piBHOBAara €A€MEHTIB >KMBACHH: i
I'PYHT 30i4HIOEThCSI Ha HAlIAOCTYIIHIII 4451 POCAMH CIIOAYKM.

OcnosHi npuumHM 3a0py4HeHHs HaBKOAMIIHLOTO IIPUPOA-
HOTO cepejOBMINa AOOpMBaMM, IIASXM IX BTpaT i HENPOAYKTUBHE
BUKOPMCTaHHS TaKi: HeAOCKOHAAICTh TeXHOAOTIl TpaHCIOPTYBaHHS,
30epiraHHs1, MiATOTOBKM i BHECEHH: AOOPWB; ITOPYIIeHH: TeXHOAOTil
IX 3acTOCyBaHH:; €po3isl IPYHTy; He3aJOBidbHa JKiCTb A0OpMB;
BUKOPUCTAHHs PIi3HMX IPOMMCAOBMX 1 ITOOYTOBMX BiAXOAiB Ha
AoOpuBa 0e3 KOHTPOAIO ix XiMI4HOTO CK4agy; IOTipIIIeHH:
BAaCTUBOCTE} IPYHTIiB; BTOPMHHE 3aCO/A€HHs IPYHTIB.
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3HauHUM A’KepeAOM HENPOAYKTUBHUX BUTpaT MiHepaAbHUX
406pMB 1 BHM>KEHHST 1X e(l)eKTI/IBHOCTi € HePIBHOMIPHII pO3II041ia 1O
TLAOMIi TT0AS Ta IX po3IIapyBaHH:A (cerperariis) MiJ 4ac TpaHCIIOPTY-
BaHH: i BHeceHH:s. Heao00ip yposkaio Big ITbOTO 30iABLIYETHCSA IPU
BIUKOPVICTaHHI BMICOKOKOHIIEHTPOBaHUX A0OpUB, IMiABUIIEHHI HOPM,
3a BHUCOKOI peakiiii KyapTyp Ha JoOpusa. Heratusna ais
HEpPiBHOMIPHOTO BHECEHHS HalOIABII BUABASIETLCI Ha OigHimmx 3a
POAIOYICTIO TPYHTaXx.

HepisHomipHicTs posnogiay Ao0pus IIig 4gac ix BHeCEHH: Y
BIUPOOHIYMX YMOBaX iHOAl y 2-3 pasu repeBuINy€e JOIyCTUMI MexXi.
Came ToMy eeKTUBHICTh a30THUX 400pUB 3HIKYeThcs Ha 40-50 %,
docpoprnx — Ha 35-40, xaaiitanx i ckaagamx — Ha 15-20 %. Pizko
3aroCTPIOETHCS €KOAOTiUHMII CTaH BHACAiAOK YTBOPEHHS B I'PYHTI
ocepeAKiB 3 HaAMIPHO BMCOKUM BMiCTOM €A€MEeHTiB >KMBAEHH AAs
pOCANH.

HemnpaBuasHe 3acToCyBaHHS AOOPMB IOTipIIy€ arpoximivHi
MOKAa3HMKM TPYHTIB, BHIDKYE IX pOAIOUiCTb. J3HayHa KiABKiCTbh
e/eMeHTiB >KMBAeHHs BTpada€TbcA IIi4 dac eposii, 30kpeMa 3a
[IOBEpPXHEBOTO BHECEHH:s A00puB. 3a0pyAHEHHs J400puBaMU BOAHUX
AXepea CIpUYMHAE eBTpoQiKalilo MPUpPOAHNX BOJA — ITOCHUAEHUIA
PO3BUTOK BOAOPOCTEN Ta yTBOPEHHS I11aHKTOHY.

YHacaiaok aeHitTpudikaniii okcuau asory, IO BUAIASIOTHCA B
MOBIiTpsI, IPUEAHYIOTLCS A0 MOAEKYA BOAY Ta YTBOPIOIOTh a30THY 11
a30THUCTy KMCAOTH, SIKi BUITa4aloTh 3 aTMOCQepHUMM OllajaMM Ha
CyXO0Jia i ITOBepPXHIO OKeaHy. ¥ pasi He30a41aHCOBAHOTO 3aCTOCYBAHHSI
A00pMB 3HIKYETBCS BpO>XKall, IOTipPIIYETHCA SAKICTh CiABCBKOTOCIIO-
AapChKOI MIPOAYKIIil, y Hill HAKOMIMYYIOThCA MIKiAAMBI 445 340POB s
AI0JeM PedoBMHM, ITPOAYKIIiSA POCAMHHHMIITBA MOXe CTaTy IpUdu-
HOIO OTPYEHHS AI0AeN i TBapuH.

Y 3Bs3Ky 3 IIUM Ta 3 ypaxyBaHHAM iHIIMX IPUYMH SIK OAVH 3
aAbTepHATUBHMX IILASXiB PO3BUTKY CiAbCHKOIO TOCIOJapcTBa IIPOIIo-
HY€TbCS IIOBHA BiAMOBa BiJ 3acTOCYBaHHS MiHepaAbHMX A0OpPUB —
Gioaoriu"e, abo aabTepHATUBHE 3eMAepoOCTBO. SIK A00puBO HpuU
IIbOMY IPOIOHYIOTh BUKOPMCTOBYBaTU POCAVMHHI 3aAMIIKM, THIlA,
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cnepaTy, IIMPOKO IIPaKTMKyBaTy BUPOIIyBaHHA OOOOBMX Tpas,
3acTocoByBaTH 0iOAOTiUHI IIperrapaty AAs MOAIINIIEHHS a30Tik-
callil, HiABMIIIEHHS AOCTYIIHOCTI €/4€MEHTIB >KMBAEHHS 3 IPYHTY,
3aXMCTY Big XBOpOO i IIKiAHMKIB.

[Ipore aazexo He 3aBXAU 3a 0i0AOTIYHOTO 3eMAEPOOCTBA
BAAETHCSI OTPUMATHU SAKiCHIIY npoaykuiro. KpiM Toro, BposxaiiHicTh
KyAbTyp 3HVIDKY€eThCs Ha 20-30 % i Giasime. Ilpm 1mipoMy BupoIeHa
MPOAYKIlid 3HAYHO AOPOKYa, a BigMOBa Bi4 MiHepaABHMX A0OPUB
CIIPUYMHUTH KaTacTpodiuHe CKOPOUYEHHS BUPOOHMIITBA IIPOAYKTIB
xapuysanssa. Caig 3a3HauMTH, IO HaitOiabIne XiMiunux 3acoOis (y
pO3paxyHKy Ha OAMHMIIO HpPOAYKIIii) 3acTOocoBYIOTh B fmoHii, ae
cepeaHsl TPMBAAICTb JKUTTS AIOAVHIU HalIBUINA Y CBITi.

HeraTtusHa Ais MiHepaAbHUX 400pUB 4yacTo IepediabllieHa. 3
€KOAOTIYHOIO IIOrasAdy IX He MOJKHa CTaBUTH B OAUMH Ppsg 3
MecTUIAaMM, OCKiABKU IIepIIi — Ije CMHTe30BaHi PeYOBUHHU, APYTi —
IPOAYKTH, iA€HTUYHI IIPUPOAHIM.

Y aroaei1, 30kpemMa MeAUKiB, iHOAI CKAala€Thesl HellpaBUAbHA
AyMKa, IO IIpOAYKIIis, BMpOIleHa i3 3acTOCyBaHHAM J0OpUB,
IIKiAAMBa A4Sl 340pOB’s. 3 IIMM He MOXHa ITOTOAMUTUCS, OCKiABKI
IMO3UTMBHA Aisl MiHepaAbHUX JOOpUB 3HayHO Oiabllla, HDX
HeraTuBHa. TOMy €AMHO TIpaBMABHMM BUPIIIeHHSM IpoOaemMu
MiHepaAbHUX 400pUB € He BiAMOBa Bij HMX, a iCTOTHe MOAIINIIeHH:
TeXHOAOTI1 IX 3aCTOCyBaHH:.

3acrocyBaHHs 400pUB Y ClABCHKOTOCIIOAAPCHKOMY BUPOO-
HUITBI — BIAHOCHO HeBeAUKe JXKepeao 3a0pysHeHHs HaBKOAMNIII-
HBOTO IIPUPOAHOTO cepelOBMINA. 3HAYHO OiABINOI ITKOAM IIOMY
3aBAalOTh IPUPOAHI A>Kepeaa eHepril (Byriaas, ra3, HadpTa), Iig gac
3TOPSIHHA SIKMX B aTMocdepy BUKMAAETBCS BeAUKa KiAbKiCTh
pedoBuH. TpaHCIIOPT i HPOMMCAOBI MiAIPMEMCTBAa IOPIYHO
BUKIAQIOTh Ha IIOBEPXHIO 3eMAi COTHi THCAY TOHH IIKiAAMBUX
pedoBuH. Pagiyc TexHOreHHOTO 3a0pyAHEHHs BeAUKUMMU ITPOMICAO-
BUMM HiAIIPUEMCTBAaMU AOCATa€ KiAbKOX A€CATKIB KiA0OMeTpiB.

ITig wac BHeceHHs AOOpPUB MOTPIOHO YITKO AOTPUMYBaTUCS
pexoMeHA0BaHMX HOpM. HeBumpassaHo BIICOKI HOPMM a30THMX 400-
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PUB Ta HEPiBHOMipHIII PO3M0A4ia iX IO MOBEPXHi ITAO0I TPU3BOAUTD
A0 HagAMIpHOTO HaKOIIMYEHHSI HiTPaTiB y NPOAYKIIil pPOCAVMHHUIITBA.
3araaoM HiTpaTM MaAOTOKCUMYHI pedyoBMHN, aje 3a YJacTiO
Mikpodaopu TpaBHOI cucreMu i epMEeHTIB TKaHMH BOHU
BiAHOBAIOIOTHCS 4O HITPUTIB, TOKCUMYHICTh sAKux y 10-20 pasis Buina,
HiX mHiTpaTiB. Mikpobioaoriyne BigHOBAeHHs HITpaTiB mig Ai€io
¢JepmenTy HiTpoOKCHAa3M BiA0YBa€THCS TaKOXK IIi4 Yac TPaHCIOPTY-
BaHHs, 30epiraHHsA i mHepepoOAeHHs MPOAYKIIii POCAMHHUIITBA.
Bucokuit BMicT UX CIIOAYK a30Ty y BOAL, KOpMax i TKi CIPUYMHIOE
rOCTPi IIAYHKOBO-KUIIIKOBI IIOPYIIEHHS Ta XPOHIYHI 3aXBOPIOBAHHSL.

B opranismi HiTpaTu yTBOPIOIOTBbCA B POTOBill IOPOKHUHI,
IIAYHKY 1 KMIIIKaX, BCMOKTYIOTbCS B KPOB i 3 Hel0 IOTPaIAAiOTh y
TkaHuHN. Yepes 5-10roa. 6amspko 80 % HiTpaTis 3 opranizmy
MOA0AMX A104eli i 50 % — 3 opraHisMy AiTHIX AI104eii BUBOAMUTHCA i3
ceyero. biapie moaosuMHM HiTparTiB, IO 3aAMINNAMCH B OpraHi3mi,
TpaHCPOPMYETbCA Ha HITpUTU. 3a HaAMIpHOrO iX HaKOIMYEHH:
AIOAVHA XBOpi€ Ha MeTTeMOrA00iHeMil0 (CHMHIOIIHICTh) BHACAiJ0K
okucHenHs Fe? a0 Fe’, ockiabKu Ipy IIbOMY KMCEHbL He IIOCTada-
€THCS B TKAHVHY OpTraHi3My.

OrpyeHHs HiTpaTaMM TPamAsAE€ThCA AOCUTH PiAKO, ase Tpu-
BaJe CIOXXMBAHHs BOAM, DKi 4M KOPMY 3 HiABUILEHUM IX BMiCTOM
MOXKE€ CIHPWYMHUTU XBOpOOM OOMiHYy pedyoBMH, ONOPHO-PYXOBOI i
HEepBOBOI CUCTeM, TIeHepaTMBHUX OpraHiB, a TaKOXX IeHeTU4Hi
3aXBOPIOBAHHS.

Hitpartn, Ax yxXe 3asHadaaocs, — OOOB A3KOBUII Y4aCHMUK
KOA000iry asoTy B IIpUpPOAi, A’Kepeao a30THOTO >KMBAEHHs POCAMH.
Ot:xe, BOHM icHyBaaAM, iCHYIOTb 11 iCHyBaTMMYyTh, HaBiTh AKIIO
MOBHICTIO BiAMOBUTICH Bi4 a30THMX Ta OpTraHiYHUX JOOpUB.
Haribiapmme HiTpaTis B OprasisM AIOAMHM HaAXOAUTH 3 MHUTHOIO
BOJOIO 1 OBOUAMU, A€III0 MEHIIIe — 3 MOAOKOM, M’'sicoM i cokamu. Y
cepeausomy 70-80 % HiTpaTiB IIpuIlaga€e Ha OBOYEBi KyABTYpH,
npu4yoMy HeOesNeyHimMuMM € TenamnuHi osoui, 10-15 — Ha muUTHY
BOAy, pemrta (Big 5 40 20 %) — Ha M"sICOIIPOAYKTH, MOAOKO, PPYKTH i
COKM. 3a4€>KHO Big, palliOHy Ta SIKOCTi HPOAYKTIB IIi CIIiBBiAHOIIIEHHS
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3MIHIOIOThCA. 3a gaHnMU BeecBiTHROI OpraHisaliii oxopoHu 340pOB’s,
AOIlyCTMMa MeXa HaAXOAJKeHHs HiTpaTiB B OpraHisM AIOAUHU
craHOBUTH 3,5 MI/KT Macu 3a 400y. Haiikparre koau 2o6oBa HOpMa
AAs1 pgopocaol  aoauHu  He 1epepuinye  100-140 mr.  /ioauHa
HOPiBHSHO A€TKO IepeHOCUTDh HagXO0AXKeHHs B opraHiam 150-200 mr
HITpaTiB, CIOXUTUX YIOPOAOBX A06m; 500 — Iie B>Xe TI'paHNIHO
Aonyctuma HopMma, 600 — ToKcMyHa 4451 A0pOCAUX (A4 HEMOBAST —
ycboro 10 mr). BcecBiTHBOIO OpraHisalli€lo OXOpPOHM 340POB s
BCTAHOBAEHO TpaHMYHO JomycTuMmy KoHuleHTpaniio (I'AK) aas
HITpaTHOrO a30Ty B IIUTHI BOAl A5 IIOMipHUX IINPOT — 22 MI/A.

I'AK mHitpatis y oBouax i @pykrax A44s8 He3aXUIEHOTO
IPYHTY, MI/KI CHPOTO IIPOAYKTYy: KapToras — 150, Kamycra ITi3HA,
Kabauky, 1m0yas, Kpin, nerpymka — 1500, mopksa — 200, Gypsik
croaosuit — 1400, a0ayka, rpymti, kaByH — 60, guna — 90; 4451 oBodis
3axuiieHoro rpyury: nomigop — 300, oripok — 400, caaart, 11aBeas,
Kpin, merpymka — 3000, nubyas Ha mepo — 800. IAK wiTpartis y
Moaolii — 45 Mmr/a.

3araaoM OCHOBHUMU IpUYMHAMM HaKONNMYEHHs HITpaTiB y
pocanHax € a3oT IPYHTY i 400pmB, COpPT, OCOOAMBOCTI ITOTOAHMIX
YMOB i TeXHOAOTili BUPOITYBaHHs KyAbTYPH.

PisHi yacTHM OBOYIB MICTATh HEOAHAKOBI KiABKOCTI HiTpaTiB,
TOMY CIIOXUBaTU TpeDa MeHI HeOesreuni ix wyactmHmM. HiTpaTis
OiapITe MICTUTBCS B JKMAKaX, AMCTKOBUX dYepellkax i crebaax,
MeHIIle — y M'AKyIl AMCTKiB i maogax. ¥ IIKipIi I IOBEpXHEBUX
Imapax HiTpartis Oiablle, HiXX ycepeAuHi OBOUIB, y AMCTKAX i KOPEHsIX
ix Giabllle, HIXX y KBiTKaXx.

3a HaAMipHOTO BHeCeHH: J0OpUB, HacamIlepe], a3OTHMUX,
HEeIpaBUABHOIO iX 3aCTOCyBaHHS BOJAOVIMMINA 1 IPYHTOBI BOAU
3a0PyAHIOIOTHCS HiTpaTaMy Ta iHITUMU CIIOAyKaM.

Brpatu asory Bi4 BUMMBaHHS HiTpaTiB MOXHa 3BeCTU AO
MiHIMYMY, HaOAM>KalOUM CTPOKM BHECEHHS ONTUMAaAbHUX 403 a30T-
HIX A00pUB A0 IepioAy HalliHTEHCMBHIIIIOIO 3aCBOEHH: IX pocam-
HaMM, HayKOBO OOI'PYHTOBaHOIO YepTryBaHHs KyABTYp i3 3aAydeHHIM
y CiBO3MiHy POCAMH, sKi MalOTh TAMOOKOIIPOHUKHY KOPEHEeBYy
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cucreMy (Gararopiuni Tpasu Ta in.). le cripuse kpaijomy BUKOpPUC-
TaHHIO €1eMeHTIiB >KMBAEHHs, BUMUTHUX Y TAMOOKI Iapu I'PYHTY.

ITiagsuiieHHs1 y BOAOVIMax KOHIIEHTpallil eAeMeHTiB >KIBAeHH:
CIIPUYMHIOE iX eBTpodiKaliiio.

EBTpodhikauis — ue 36arayeHHs Bog enemeHTamu
XMBMNEHHS, Hacamnepes a3oToM i ocdopoM, aHTPOMNOreHHUM
abo NpMPOAHUM LUNSAXOM.

Hambiapmr nHebaxkaHa TIIiCASAISL IIBOTO SIBUINA — CUABHUIL
PO3BUTOK BogopocTeli (“UBIiTiHHA”), 3a00404yBaHHsA BHACAiAOK
pospocTaHH:s IpuOepesxHOi (Aopy, IIO IIOCTYIIOBO CKOPOYy€
110111y BOAOVIMIA.

Aas 3anobiraHHsA 3a0py4HEHHIO IPUPOAHUX 00’ €KTIiB ITOTpio-
HO YiTKO peraaMeHTyBaTU i AOTPUMYBATHUCh IIPaBMA BUKOPMCTAHHS
3acobiB xiMmisalii. ¥ BOAOOXOpPOHHIN 30HI MaAuX PidoK 3abopo-
HSIETBHCS PO3MIIIIyBaTU CKAaAU AAs1 30epiraHHsI IeCTUITUAIB i 400pus,
30KpeMa rHolo, OyAyBaTy TBAPMHHUIILKI (pepMM TOITIO.

Pasom 3 ¢pocopurmu i geskumu ckaagHUMU A0OpMBaMU B
I'PyHT notparnase grop. Y cepeaaromy 3 10 oaunmisamm gocdopy B
IPYHT HaAxoauTb oguHuusg ¢ropy. JdomycrmMuii Bmict $pTopy B
rpyHti — 3wmr/kr. YV pasi IepeBUINEeHHS I[bOTO piBHA BiH
HaKONMYYEThCSI B TOKCUMYHMUX KiABKOCTAX y KOpPMax Ta Mirpye Io
poialo IPYHTY i IOTpAILASIE B IPYHTOBi BOAM.

JAxepeaamu 3abpysHeHHsI GTOPOM € TaKOX ITIATIPUEMCTBA 3
BUPOOHUIITBA CKAa, aAIOMIHII0, MeTaAypriliHi Ta LlereAbHi 3aBOAM.

Haaanmox Gpropy npursiuye AisabHICTb (pepMeHTiB, mporecu
c])OTOCI/IHTesy 1 AuXaHHs, PICT POCAMH. Hai6iapmnie HaKOIINYYIOTh
dropy merpymika, mmOyas, maseab. Jobosa HOpMma ¢ropy Aas
AI0AVHI — 3 MI. 3a 110r0 HecTaui po3BUBAaETLCs Kapiec 3y0iB, TOMy B
perioHax 3 HU3BKUM BMicToM ¢propy B IpyHTI docdopri A00pnBa
MOXKHa pO3rasijaTu AK IX JXepeao. 3a HaAAUIIKY QTOPY
PO3BUBAETHC (PAIOOPO3 Ta iHII XBOPOOH.

3 KaailiHUMM AoOpuBaMM (Kadiili XAOPUCTHUIL, KadiliHa ciab
3MilllaHa Ta iH.) B IPYHT HaAXO4UTb XAOp. ¥ HEBEAMKUX KiABKOCTSIX
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BiH 1oTpiOHMIT Aas pocaun. Ilpore BMCOKi 110rO KOHIIEHTpalii B
I'PYHTI HETaTMBHO BIIAMBAIOTh Ha BPOXKall i SIKICTh KapTOILAi, AbOHY,
I'peyKM, BUHOTpa4y Ta iHIINX KyABTYP.

JoOpuBa — OCHOBHe AxKepeao 3a0pyAHeHH:S BOAOVIMUII Kadi-
eMm. lligBuiennii BMicT Ka4ilo B KOpMax MO>Ke 3yMOBUTY OTPYEHHS
TBapuH. 30iAbIlleHa KOHIIEHTpallis KaTiOHIB Kadil0 B I'PYHTOBOMY
PpO34MHI MOXe IIPU3BeCTU A0 BUTICHEHH 3 I'BK Kaabliiio 71 Martimo
Ta HepeMimeHH: ix 1o npodiato rpynry. Lleit nporec me Giapire
MOCUAIOETHCS TicAs BHeCeHH: (Pi3ioA0TiYHO KMCAUX A00PUB.

JowmimkaMy MiHepaAbHUX A00pUB MOXYTh OYTU COAl BasKKIMX
MeTaaiB, OpraHiuHi CHOAyKM Ta paaioakTuBHI pedoBuHM. Baskki
MeTaal — OAHi 3 HaWMIKiAAMBIIUX 3a0pyAHMKIB HaBKOAMIIHLOTO
HpUPOJHOrO cepeiosuinia. Y 6Oiozoriunin kKaacudikanii 4o Hux
Ha/e>XaTb e1eMeHTH, aTOMHa Maca AKIX nepesuirye 40.

Baxki MeTaam MaiOTh BeAMKe eKOAOriuHe, Oioaoriude i
MeAMyHe 3HayeHH:A. ToMy TepMiH “BaXkKi MeTaau” IIOTpiOHO
BXKMBaTy, KOAM WAETbCA MpO IIKIAAMBY AAsd >KMBUX OpraHi3MiB
KOHIIEHTpallil0 eleMeHTa 3 aTOMHOIO Macoio ItoHag 40, i BBaKaTu
JIOTO MiKpOeAeMeHTOM, SIKILIO BiH 3HaXOAUTLCA B IPYHTI, pOCAMHAX i
SKMBMIX OpraHi3MaX y HETOKCHMYHMX KOHIIEHTpaIlisix abo BUKOPMCTO-
BYBaBCA B MaAMX KiAbKOCTSX SIK A0OPUBO A4S IOAINIIEHHS pOCTY i
PO3BUTKY pocauH. HaiiTokcmaHimnm 3 HUX pTyTh, MUII 5K, KaAMill i
cBuHenb. [TMHK, Migb i Mapranelb TakoXX € MikpoeaeMeHTaMu. Poab
XpOMY i HIKeAI0 4451 POCAMH BUBYEHO HEAOCTaTHBO.

AesiKa KiAbKiCTh BaXKKMX MeTaliB HagXOAUTh y I'PYHT 3 THOEM
Ta iHIIMMM OpraHiYHMMH AOOpMBaMM, a TaKOX IIPM BUKOPVCTaHHI
Ha A00OpUBO BigX0AiB MPOMMCAOBOCTI Ta OcadiB cTiuHMx Bod. OgHe 3
AXepea 3a0pyAHEHHs] HaBKOAMIIHBOTO IIPUPOAHOTO CepesOBHUINa —
BTpaTM M4 9ac BMPOOHUIITBA, TPAHCIIOPTYBaHH: Ta HECIIPUATAUBOTO
30epiranHs 400pmB. Bakki MeTaam 3B'S3yIOTBCSI OpTraHIYHNMU
pe4oBMHaMM I'PYHTY, IIJO YIIOBIABHIOE PO3KJa/ OCTaHHIX 1 mopyiiye
IIOBTOpHE BUKOPVCTaHHS IIOKMBHIX PeYOBMH. [oHM MeTaaiB MOXYTh
Tako>XX MaTu IPsAMUIT TOKCMYHUI BIIAMB Ha MiKpOOpraHizmMu-
peayuenTty, abo X QepMeHTH, SKi BOHU BMPOOAAIOTE. Tomy
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BBa’Ka€ThCsl, 110 IIEPIIMMM, Ha KOTO TOKCMYHO BIIAMBAIOTh Ba’KKi
MeTaal, € MiKpoopraHi3mMu i IpyHTOBa ¢ayHa.

3aAeXXHO Bij Te0JAOTiYHOIO IIOXOAKeHH: i reorpadpigHoro
posmimenns ¢ocdopHi pyau MicTATH pisHI KiABKOCTI AOMIIIOK
Ba’KKJX MeTaiB i TOKCMYHMX eAeMeHTiB. Ba>kAuByuM 1 HeraTMBHUM 3
MOTASIAYy TOKCHKOAOTIL € Toi (paxT, o Hpu OTPUMAaHHi cyrep-
¢ocdaris KaaMili TOBHICTIO 3aAMIIIAETHCS B TOTOBOMY IIPOAyKTi. I1ia
4ac BupobHuITBa PocPpOpHOI KIUCAOTH 40 2/3 KaAMiIO IIEPeXOAUTh y
TOTOBUII TPOAYKT, TOMY HaBiThb Yy BMCOKOKOHIIEHTPOBAaHOMY
dpocoprHoMy A00pUBi AOCHUTH BUCOKUIT BMIiCT TOKCMYHUX AOMIIIIOK,
He KaXyun BXe Ipo ¢ocopnutHe OOPOIIHO, sIKe OTPUMYIOTH
IIPOCTUM PO3MeAIOBaHHIM IPUPOAHNX POCcPHOPUTIB.

3a HajAMIIKY CBMHINIO YIIKOAKYIOTbCSI OpraHM KpOBOTBO-
peHHs (aHeMmis), HepBoBa cucrema i Hupku. Ilporte, sAK iHm
MiKpoedeMeHTH, BiH mOTpibeH >XusoMy opranismy. HeGesnexka
CBMHIIO AAA POCAVH He3HadyHa, OCKIABKM y HUX A00pe Bigperyano-
BaHa CUCTeMa 3aXMUCTy Bi4 ILIbOTO eJeMeHTa, SIKUI IIPOHMKAE Y
KOpeHeBy cucteMy. MuIn' sk TakoXX € HeoOXiZHMM eJeMeHTOM, aale
itoro AeilnTy B OpraHisMi AI0AMHI He CIIOCTepira€ThCsl.

JOMIIIOK  BaXKMX MeTaaiB sK 3a HabopoMm, Tak i 3a
KOHIIeHTpalli€Io, Hait0iabmre MicTATh pocopHi 400pmBa it 400puBa,
200yTi 3 BUKOPUCTaHHIM €KCTpaKLiifHOI opTodocdOopHOI K1cA0TH
(amodoc, amodocka, HiTpodocka, cymepdocdar moapiitHMIT). Y
docopuux a00pmMBax y HEBEAMKMX KiABKOCTSIX MICTATBCT It
pagioHykaiau: ypaH, paaii, Topii Ta iH.

Baskki Meraam HaaXoAsITh TaKOXK 13 IIECTUINAIB, 3 OllagaMMU
CTIYHIX BO4, IIOOYTOBMM CMITTsAM, BiAXOAaMM ITPOMMCAOBOCTI
(pocdorine, repmodocdary, 30aa Kam'SHOrO Byriaas i caaHIiB,
LIeMeHTHUI I11A), BUKMAaMM aBTOTpaHcHopTty. Heratusauit Brians
MiHEepaJBHIMX Ta OpraHiYHMUX JOOPMB Ha BMICT Ba’KKUX MeTadiB y
pocanHax mepeOiapiieHo. TpmBase ix 3acTOCyBaHHs HaBiTh 3a
BiAHOCHO BMCOKOIO IIPMPOAHOTO iX BMicTy B ¢pocopHux i opraniv-
HUX A00puBax He 30i4bIIy€, a 3a3BMyaill 3HIKYE KOHIIEHTpaIlilo
BaXKKIX MeTaliB y mpoaykiili pocamuuunrsa. Lle sigOysaerncs
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BHACAi40K edeKTy “pOCTOBOTO po30aBAsSHH:A” 3a 3HAYHOIO IIiABU-
IIeHHs1 BPO’KaMHOCTI CiAbCHKOTOCIIOAAPCHKUX KyAbTyp. BHecenns
BUCOKUX HOpM (pocPopHUX A0OpMB iCTOTHO 3HIDKYE PYXOMICTh Y
I'PYHTI CBUMHIIIO, KaAMiIO Ta iHIIMX BaXXKKMUX MeTaAiB yepe3 yTBOPeHHS
Hepo3unHHMX pocdaris.

Basxki MeTaamn € mpoTOIAasMaTMYHUMM OTPyTaMM, TOKCUY-
HICTh SAKMX 3POCTa€ y Mipy 301ABIIIeHHST BiAHOCHOI aTOMHOI MacHu.
Ay>Xe TOKCMYHUMM € e41eMeHTH, sIKi YMHATH IIKiAAUBY AiI0 Ha TecT-
OpTaHi3MI 3a KOHIleHTparii 40 1 mr/a. BHacaigok aHTpOIIOreHHOT Ail
B IPYHTI HiABMIIYETbCSI BMICT MUII SIKy, KagMilo, pTyTi, ceaeHy,
CBMHINIO, IIMHKY, PTOPY — PedoBMH, sAKi HaaeXaTb 40 1-ro Kaacy
TOKCMYHOCTi, O0py, KoDaabTy, Hikealo, M0aiOaeHy, Migi, cypmu,
XpoMy — 40 2-To KaAacy, Oapiio, BaHa4ilo, BoAbdpaMy, MapraHIio,
CTPOHIIIO — 40 3-TO KAaCy TOKCUYHOCTI.

Bcranosuti Mexi HemIKiAAMBOIO BMICTy TOTO 4M iHIIIOIO
eJeMeHTa B I'PYHTi 4OCUTh CKAaAHO. PiBeHb TOKCMYHOCTiI eAeMeHTiB
3a4€XUTh  Big  TI'paHyAOMETPUYHOIO CKAady IPYHTy, JOTO
KVCAOTHOCTI, BOAOTOCTI, BMICTy I'yMyCy, By pocauH i T. A. [pyHT €
CBOEPiIAHUM TeOXiMidHUM Oap’€poM AAsl Mirpanii Ba>KKIMX MeTaAis.
Yoprosemu amme B mapi 0-20 cm 3aatHi yrpumysatn 40-60 1/ra
CBMHIIIO, a MiA30AMCTi IpyHTU — 2—-6 T/ra. Baxkki MeTaan 3abpyaHIo-
10Th He aunte rpyHTH. Jo 30—40 % 1ux MeTaais Ta ixHiX IOXiAHMX
HOTPanAsAOTh y IIAOpPHMI IHap IPYHTYy 1 TIPyHTOBI BOAM.
Haxonmyennst ix y rpyHTax 30i4HIOE BUAOBUII CK4aj POCAUH,
CIIOBiABHIOE TeMIIN IX POCTY 1 PO3BUTKY.

[pyHT He Aullle aKyMyAl0€ 3a0pyAHUKM, ade € MPUPOAHUM
OydepoM, AKNMI 3HAUYHO 3HVDKYE TOKCUYHICTH BaXKKMX MeTaais. Bin
TaKOX Peryaioe Hagxo/AXKeHH: €1eMeHTiB XXIBAEHHS B POCAMHHA i, K
HacaidoK, B opraHiamMmu amoAuHu i tBapmH. Ha Bigminy Big aTtMo-
cdpepHOro MOBITpsA i BOAHUX AXKepea, e CIIOCTepira€Tscsa Iepio-
AVYHE CaMOOYMIIEHHs BiZ Ba’XKMX MeTaaiB, IPYHT Maiike He Mae€
Takoi 34aTHOCTi. Bakki MeTraam 3 IpPyHTy BiA4yXYIOTbCSI AOCUTD
IOBiABHO — BHACAIAOK BMMMBaHH:, €pO3ii, BMHOCYy 3 YpO’Ka€M
pOCANH.
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BazoBuit BMicT BaXXKMX MeTadiB y HPUPOAHMX TIPYHTax
3YMOB/ACHUI BMIiCTOM €A€MEHTIB Y MaTePMHCBKiNI IIOPOAl Ta BU3HAa-
JaeThCs TeHe31CoM, eTporpadieio i mporiecaMy I'PyHTOYTBOPEHH:.

Posmogia MeraaiB B opraHax pOCAMH Ma€ YiTKO BUPa>KeHUI
XapakTep: KOpiHHA > cre04a > AMUCTKU > MAO0AY, IO CBiAYUTH PO
HasBHICTD Y POCAMH 3aXMCHOTO MeXaHi3My, SKUI IIepelIKoAXKae
HaJXO/KEeHHIO BaKKIX MeTaaliB y Hag3emHi opranu. LI TeHgeniris
cAa0KiIre BUABASIETLCS Ha IPYHTaX 3i 3BMYafHMM BMiCTOM MeTaAis i
CHABHIIIIe — i3 HaAMipHMM.

KpiM amBamMikym HaKONMYeHHs BaXKKMX MeTadiB y IPYHTI,
Ba)KAMBO 3HATU TaKOX piBeHb IiX HaAXOAKEHHs Y POCAMHU i
MO>KAMBe HaKOIIMYEeHHs B TOBapHiil yacTuHi Bpoxkaro. Tak, mig gac
KyJiHapHOTO O0pOOJeHHs BMICT BaXkKMX MeTaliB B OBOYax
BHIDKYEThCs. Big IIpoMuBaHHS, OUMINEHHS, 3HATTSA IIKipKH,
HnpoTupaHHs i GAaHIIyBaHHS KiAbKiCTh CBUHITIO ¥ PTyTi B OBOYax
3menmyeThest Ha 50 %, y kapromai — Ha 20 %. Ilicas nmpomusaHHs
BOAOIO calaTy BMICT y HbOMY CBUHITIO 3HVDKY€ETBCA Ha 90 %.

Ha 3abpysaHeHmx BaKKMMM MeTaJaMM IPyHTaX He MOXKHa
BUPOILTYBaT AMCTKOBi OBOYi Ta KOpEHeNA0AM, a TaKOX IoMigop i
Hamrrandi KyapTypu. Ha Takmux rpyHTax Kpaiie BUpPOIITyBaTH TexX-Hid-
Hi KyAbTypH (AbOH, OypsIK IyKpOBUIL, KAPTOIIAIO) Ta HaCiHHI IOCIiBML.

3HauHOI IIIKOAM AOBKiAAI0O MOXe 3aBjaBaTy Oe3cucTeMHe
BUKOPVICTAHHs Oe3ITiACTU/AKOBOTO THOIO, THOIBKM Ta IHINNMX BiAXOAiB
TBApMHHULTBA. Y OGiABIIOCTI BUIIAAKIB HelpaBuAbHe 30epiraHHs i
BUKOPMCTaHHA Oe3MiACTIAKOBOIO THOIO HeraTMBHO BILAMBA€ Ha
aTMoccl)epy. Taxk, mig 4gac 36epiraHH51 JIOTO Y BIAKPUTUX MIiCTKOCTSIX
BUAIASIOTBCS 1 HagX0AATh B aTMocdepy aMiaK, MOAEKYASPHUIL a3oT
Ta iHII croayku. BigOyBaloThcsa TaKOXK pO3KAaJaHHSA OpraHiuHMX
PeYOBUH Ta IOTipIIEHHs HaBKOAMIIIHBOIO IIPUPOAHOIO CepesoBuIIa
BHACAIAOK YTBOPEHH:S TIa30NOAiOHMX IIPOAYKTiB i3 HeNpUEMHUM
3aI1axoM.

PoskmaHMi1 criocidG BHeCEHHs PigKMX OpraHiuHUX A00puB i
3aropTaHHs IX Y IPYHT Aullle Yepe3 KiabKa Ai0 Mo>ke MIPU3BOAUTU AO
BTpaty 6iapm sk 50 % 3araabHOI KiabKOCTI amoHiltHOTO a3oty. Tomy
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B 0araThbOX 3aXigHOEBPOIIEMCHKUX KpaiHax BBeAE€HO 3aKOHOJaBui
BUIMOTY, 3TiAHO 3 SIKMMU PiAKNI THil TOTPiOHO 3aropTaTy Bigpasy K
micAss BHeCeHH:s abO BIIPOAOBXK KiAbKOX TOAMH Imicas 1poro. Lle
smenmye BTpatu amiaky NHs a0 10 % Ta 3HIMKy€ HOIIMpeHHs
HeripueMHoro 3anaxy. Caig mam’sAtary, 10 3HauHi BTpaTH aMiaky
BigOyBaloThcss  IMig wac 30epiraHHs THOIO. BupoGHuiTso i
BUKOPUCTAHHA CUMHTETMYHMUX AOOPUB TaKOX CIPUUYMHIOE 3HauHi
BTpaTH aMmiaky, III0 CTaHOBUTD y cBiToBOMY MaciiTa0i 40 % Big BTpar,
AXKepeaoM sAKUX € TBapMHHUIITBO. OCHOBHI BTpaTu aMiaky BigOyBa-
IOTBCSI BIPOAOBXK /BOX TVDKHIB ITiCAsS BHECEHHs 1 A40CATalOTh Ha
KapOOHATHUX I'PYHTaxX Ba>kKKOTO TPaHyA0MeTpUIHOro ckaasy 30 %.

Buecenust 0e3IiACTMAKOBOIO THOIO 1 THOIBKU CIIPUYUHAE
inTencusHe GaxTepiaabHe 3apakeHHs. [larorenni Gaxrepii 36epira-
IOTbCA B I'PYHTI I10AiB 3pOIeHHs BIIPOA0BXK 4-5 Mic. Ilicas BHeceHH:
CTOKiB y I'PYHT MeTOAOM JONIYBaHH: 3 IIOTOKaMM TIOBITpsl SIS
TAVCTIB IIOMIMPIOIOTECS Ha BigcTanb A0 400 M. Hait6iasm icroTHNMM
MOPYILIEHHSIMM TeXHOAOTII 3aCTOCYBaHHs OpraHiYHMX AOOPUB €:

1) HeaocTaTHE BUKOpUCTaHHA abO HesKiCHa MiACTMAKA i
HEAO0CKOHaJa CCTeMa THOEBUAAACHHS;

2) HepiBHOMipHe BHECEHH:I THOIO Ta iHIIMX OpTaHiYHMUX 400pUB
YHaCAi40K HE40CKOHAAOCTi KOHCTPYKIIIi THOEPO3KIAAYiB;

3) nopylIlleHHs CITiBBiAHOIIIEHHsI MIiX KiABKICTIO TBapMH Ta
yA0DPIOBaHOIO I1AOIIEIO, IO MPU3BOAUTH 40 HagMipHOTO BHECEHHs
A00pmB;

4) HegocTaTHE 3a0e3ledeHHs TBAPMHHMIILKMX KOMILAEKCIB
criopyJamMm  Ta o0AaZHAHHIM AAs  3aroTiBai, 36epiraHH;1 i
TPaHCIIOPTYBaHHsI THOIO;

5) Heaoo11iHKa epeKTMBHOCTI 3acTOCYBaHH: 0€3I1i4CTUAKOBOIO
THOIO y TIO€JHaHHI 3 TIOAPiOHEHOIO COAOMOIO i BMKOPMCTaHHIM
CuAeparis.

Aasa 3amobiraHHs BTpaTaM OiOTeHHMX e/JeMeHTiB, 30KpeMa
a3oTy, IIpY 3acTOCYBaHHI OpTaHiyHMX A00PUB:

1) HopMa azoTy Mae OyTu He Giapmomo 3a 200 kr/ra;
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2)y ciBO3MiHaxX HaBKOAO TBAPMHHUILKMX KOMILAEKCiB
HOTpi6Ho BBOAUTU HPOMIXKHI IIOCIBM Ha KOPM Xy406i, LI POKO
3aCTOCOBYBaTH CHAepallilo M0AiB (0iAbIINII TepMiH 3aiiHATOCTI 3eMAi
CiABCHKOTOCIIOAAPCHKUMM KyABTypaMIU CHPUATUME iHTEHCUBHOMY
3aCBOEHHIO HiTpaTiB pocAMHaMM Ta 3amnoOiratTmme IX BTpaTam
YHaCAi4O0K BUMVBaHHS);

3) BHeceHH:1 06€311iACTIAKOBOTO THOIO BOCEHM CAiA IIO€AHYBaTHU
i3 3a0pIOBaHHAM COAOMM aboO 3edeHMX AOOpPUB, IO CHPUATUME
6ioaoriuyniit iMMoOiaisallii a30Ty Ta 3HAYHO 3HU3UTH BTPATIL.

IcrotTHMM HeaOAiKOM 0araThboX MiHEpaAbHUX A0OpUB € IX
c])i3i0Aorqua KMCAOTHICTE Ta HAsIBHICTD ¥ IXHBOMY CKAaAl KMCAOT, IO
3aAMIIAIOTHCS ITicAs IX BupobHmIrTBa. CrcTeMaTHUHe 3aCTOCYBaHH
BUCOKMX HOPM TaKUX JOOpMUB MOKe IPU3BOAUTU AO 3HAUYHOTO
MiAKVCAEHHS I'PYHTIB, CTBOPEHHs HeCHPUATAUBUX YMOB AAd POCTY
pocanH. ¥ npoMy pasi 30i4bITyeThCs moTpeda y BallHyBaHHI I'PYHTIB.

Ximiuna Meriopayisi — BaXAMBUI 3axid AAsd IHOAINIIIEHH:
BAacTuBOCTell IpyHTiB. Ha cmapHO- Ta cepeaHbOKMCAMX IpyHTaXx
OTpMMaTH BUCOKi Bpokai Oe3 BaIlHyBaHHS Maliike HEMO>KAUBO.
IIpore ocranHiM YacoM LIbOMY Ba>KAMBOMY arpoxiMidHOMY 3axoAy
He TIPUAIASIETHCS HAA€KHOI yBaru.

ArpoximiuHi 3aco0mM 3HaYHO BIIAMBAIOTH Ha CTiIKiCTb POCAVH
npotu xBopoO i mkigumkis. lle mposBaseTscss y mpsamiit abo
1obiuHiN Aii Ha KyAbTypHi pocamHu abo maroreH. Bonm crumyaro-
I0Th abo0 iHriOyIOTh PO3BUTOK OCTaHHLOrO. YacTo roaoAyBaHHs
POCAMH Big, HecTadi TOIro Y iHIIIOTO eAeMeHTa JKMBACHHA O4HOYacHO
CIIPMYMHIOE PO3BUTOK IIaTOTeHy, HaIpMKJAaj THUAL cepAedka
OypsiKy 3a gediunry 6opy.

MakpoeaeMeHT! IIO-pi3HOMY AilIOThb Ha PO3BUTOK IIaTOTEHY.
Tak, 3a HagMIpHOTO a30THOTO >KMBJAEHHS YacTO iHTeHCUQIKyeThCs
PO3BUTOK OaraTboxX TIpuOHMX XxBOpoO. Omnrmmisanis HopMm i 403
A0OpUB 3 ypaXyBaHHSIM BHUAY, COPTY i BiKy pocams, $popM a3oTHUX
2A00pUB, piBHS OKYABTYPEHOCTi I'PYHTY Ta iHIIMX (aKTOpiB MOXKe
3HAYHO 3HU3UTHU abo 11 3ar00IrT PO3BUTKY IAaTOAOTIYHOTO IPOIIECy.
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[Moaimmenns pocpopHOro XMBAeHHS y OiABIIOCTI BUMAAKIB
3HVDKYE MIKiAAVMBICTh 3aXBOPIOBAHH:, IO IMOSCHIOIOTH ITOCUAEHHAM
PO3BUTKY KOPEHEeBOI CUCTeMM i, K HacAiJOK, IiABUIIEHHSM CTiii-
KOCTI POCAMH IPOTM HECHpUATAUMBUX YMOB ix pocry. Kpim Toro,
docdop mocnae CMHTE3 OPraHIiUHUX CIIOAYK, 30KpeMa i ckaepeH-
XiMHMX TKaHWH, IO ITABUINYE CTilIKiCTh POCAMH IIPOTU YpPasKeHHs
napasuToM (HacamIlepes OOPOIIHNMCTOIO POCOI0 i KOpeHeBUMU
THUASIMU).

OnTtuMazsHe KailiHe >KUBAEHHs CTPUMY€E PO3BUTOK IPUOHMX
XBOpOO yHacAiAOK IIOTOBIIEHHS KAITMHHUX CTiHOK, IiABUIIYE
MIIITHICTh MeXaHIYHUX TKaHUH, 36iAbLuy€ picr i ,ZLI/ICI)EpEHLIiaL[iIO
KAITMH KaMOiro y BUIIUX pocAMH. Bce 1me cmpuse migBUIEHHIO
¢pisiosoriunoi cTifiKOCTi pocAMH HPOTH iHQPEKIIITHIX 3aXBOPIOBAHb.

Ai10 MiKpoe/AeMeHTiB Ha pO3BUTOK XBOPOO Y POCAUH BUBUYEHO
HegoctaTHbO. IIpore BigOMO, IO BOHM 3HayHO BIIAMBAIOTL Ha
c])i3i0Aoro—6i0Aorqui npouecu y MIKpoOOpraHiaMax, AilOTb Ha
(epmeHTaTUBHY aKTMBHICTH JerigporeHasy, Karadasy, iHIIIUX
depmenrtis. JAas onTtMMaAbHOTO PO3BUTKY OaraThox rpubis, IO
CIIPUYMHIOIOTh 3aXBOPIOBAaHHS POCAUH, IIOTpiOHa HasBHICTH Y
MTO>XMBHOMY cepeJoBUIIIi Oopy, 3a4i3a, MapTaHITIO, Miai, ITMHKY.

Ha pisEMXx Tumax rpyHTiB € BigTIOBigHMII Habip pyXoMmXx
CIIOAYK MiKpOeAeMeHTiB, IIJ0 CTBOPIOE NepesyMOBU AAsl PO3BUTKY
IEeBHMX I'PYII i BUAIB MiKpOOPraHi3MiB, sIKi He BUABAATUMYTD B iHIIIMX
GiomeHoszax, arpodiToreHo3ax yHacAidoK HecTadi ab0 HaAAMIIKY
TOTO 4YI iHIIIOTO MiKpOeAeMeHTa.

Briane 400pwB Ha IOIMIKOAXKEHHs POCAVH IIKIAHMKaAMM BUB-
yeHO Maa0. [IpoTe BcTaHOBAEHO IeBHI 3B 5I3KM MiXX piBHEM a30THOTO
SKMUBAEHHSI 1 TOIIKOAKeHHSM POCAMH IIKiAAWBOIO YepIallKolo,
TPUIICOM, XAiOHUM TpadeM, IOIEeANIeI0 Ta iHIMMMM IIKiJHMKaMI.
3a onTtnMaapHOro PpocPopHO-KaAiIITHOTO >KMBAEHHS IIOIIKOAKEHHS
HMMM POCAMH 3HaYHO 3MEHIIYEThCS.

Hecnipusaransa Aist 400puB IepeBa>kHO MPU3BOAUTD A0 TaKUX
HacCAiAKiB:
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1) noripmennst 6asaHcy i K0A000iry eAeMeHTIB JKUBACHHS Ta
OpraHiYHMX PEYOBMH, arPOXiMIYHMX IIOKAa3HMKIB POAXOYOCTI IPYHTY;

2) HOpYIIeHHsI TeXHOJAOTill 3aCTOCyBaHHs MiHepaAbHUX A00-
PMB MOXKe 3HVM>KYBaTH BPOXKall CiAbCbKOIOCIIOAAPChKUX KYABTYp Ta
SIKICTD ITPOAYKILil;

3) BUMMBaHH: €A€MEeHTiB JKMBAEHHS 3 IPYHTYy Ta IIOBepPXHEBe
3MMBaHH: IPYHTY i 406pI/IB MOXKe CIPUYMHUTU eBTpO(l)iKaL[iIO
(3apocTaHHsT) BOAOMIMMUILL 3 ITOAAABIIMMY HeTaTMBHUMMU HacAiAKaMI;

4) norpanasHHsA A0OpUB i IX CrIoAyK B aTMOcdepy HeraTMBHO
BILAMBAE Ha 3J0pOB sl AIOAVHU i TBapUH;

5) nopyIlleHHss ONTMMAaAbBHOIO MiHEpaAbHOIO  >KMB/AEHH:
pOCAMH HOpU3BOAUTHL AO Pi3HMX 1IX 3aXBOPIOBaHb, IIOTIPIIYE
pitocaHiTapHMIT CTaH I'PYHTY i IOCIBiB.

EdexTusHicTh i OeareuHicTh 3aCTOCYBaHHA 400PUB HEMOKAMBI
6e3 IIOBHOTO ysABAEHHS IIPO Ti IpoIecu, fAKi BigOyBaIOThCS B arpo-
exkocucremMax. /lmuiie Ha OCHOBI ITOBHOL iHcl)opMauﬁ IIPO BIIAUB 200-
pUB Ha HaBKOAMIIHE IIPUPOAHE CepeiOBUIe MOXKHa pO3pOoOUTH
IporpaMy HIpUPOAOOXOPOHHMX 3aX04iB. 3a Oe3KOHTPOABHOIO 3a-
OpyAHeHH: I'PYHTiB, IIOBIiTps i BOAM TOKCMYHI CIIOAYKU IIePexXOAITh
TpOopiYHMMU AaHIIIOTAMM i HAKOIIMYYIOTBCSI B POCAMHAX, OpraHizMax
aogent i teapuH. lle Moxe mpmssectu 40 3armbeai 1iamx BUAiB
pOCAVH, TBapMH i HaBiTh AIOAVHI, AKIIO He OyAyTbh BXXUTI HeoOXiAHI
3axX04M.

Komriaexche BupinieHHs eKOAOTIYHNX ITPO04eM Y CiAbCBKOMY
TOCIIOAAPCTBI  I'PYHTY€ThCA HAa BMBYEHHI pPi3HMX IPYHTOBO-
KAIMaTMYHMX arpoOioleHo3iB Ta IX OCHOBHMX KOMIIOHEHTiB —
I'PYHTiB, pocauH, aTMocdepn, BOAM, TBapyH, A10AnHN. Lle HazmBaioTh
A2POEKOAOZIUHUM MOHIMOPUHZOM.

MOHITOPUHI — CMOCTEPEXEHHS, OLIHIOBAHHA | MpPOrHo-
3yBaHHA CTaHy HaBKOMMULIHLOTO MPMPOAHOrO cepefdoBulia Y
3B’'A13KY 3 rOCMNOAAPCLKOK AiAMNLHICTIO NMIOANHN.

3aae>XHO Big piBHsI 00’'€KTiB J40CAIAKEHHS PO3PI3HAIOTH TPU
piBHI MOHITOpUHTY: T100a4bHMII GiocepHNUIT; perioHaAbHIUIT TeoCHC-
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TeMHUI, abo IPUPOAHO-TOCIIOAAPCHKIIL; AOKaABHMIT 0i0eKOAOoTid-
HUIL.

[ pyHTOBO-arpOXiMiqHUI MOHITOPUHI HAAEXUTh AO MOHITO-
PUHTY eKOA0TiuHOTO Tuily. Voro 06’eKToM MOXYTh GYTH crieltiaabHo
BUOpaHi TepuTOpii (IMOAITOHHNIT MOHITOPMHT) i BCA I1A0ITa, 3aliHATA
CiABCBKOTOCIIOAAPCLKUM BUPOOHMIITBOM (CYLIiABHMII MOHITOPHHT).
Tpusaai gocaiau 3 g00puBaMM € BaXKAMBUMM OO’€KTaMM ITOAIrOH-
Horo MoHiTopuHry. CyIiiapHIIT arpoXiMiuHMIT MOHITOPUHT CiABCHKO-
rOCITIOAPChKUX IIAIIPUEMCTB IIPOBOAATL HeHTpu “O0aaep>Kpoaro-
4icTh”.

BupoOHunrso MiHepaabHUX 400pMB Ma€ OyTH 30pi€HTOBaHe
Ha iX OYMIIIeHH:A. 3BiCHO, IO Ile IABUIIUTL iX BapTiCTh, OAHAK
3HM3UTD 3aXBOPIOBAHICTD i 361ABIINTH TPUBAAICTD XUTTA A104ei. Jo
CKAaAy A0OpMB MalOTh BXOAUTH SIK MaKpo-, TaK i MikpoeJeMeHTH, a
3aCTOCYBaHH: IX MPOBOAUTHCS 3 ypaXyBaHHAM II€BHIX arporeoxiMid-
HMX yMOB 11o4s. Ile gacTh 3MOry He Auille OTpUMYBaTH HPOAYKIIIO i3
3agaHuM OioXxiMiuHMM i1 eseMeHTapHUM CKJAaZOM, a i 3amobiratu
HeOa’kaHOMY TeXHOTeHHOMY 3a0pyaHeHHIO. Ilaanm mogo 3acrocy-
BaHHs A0OpMB IOpsiA 3 BUMOTaMM arpoximii oOOB’SI3KOBO MalOTh
BpaxOByBaTM INMTAaHHA OXOPOHU HaBKOAMIIHBOIO HPUPOAHOTO
cepeJOBUIIIA.

CporogeHHs1 A0BOAUTH, IO 3aOpyJHEHHs IPYHTY JAOCUTD
IIIKiAAMBe, OCKiABKY IIPU3BOAUTD A0 PyMHYBaHH: IIPUPOAY i XBOpOO
aoavun. TIpore Ge3 3acrocysaHHsI MiHepaabHUX 40OPUB HE MOXKHA
pPaguKaAbHO IIIABUINUTY IPOAYKTUBHICTD CiAbCHKOTOCIIOAAPCHKOTO
BUpOOHMIITBA. Y LIBOMY HeMa€ IIpOTHUPiuds, OCKiAbKM A0OpmBa
iAeHTUYHI >KUBill nIpupoai. BoHU ckaagaioThest 3 eAeMeHTiB AuIle y
OiApIIil KOHIIEHTpalil, 3 SAKUX CKAaAa€ThCA IPYHT i Bce, IO Ha
HBLOMY >KMBe. BHOCSTUM ao0pmBa, My Anire 36arady€Mo I'PyHT Ha
eJeMeHTH, sAKi B HboMy BXe €. [Tpu nipbomy 3actocoByemo amiiie Ti Ta
y TakKill KiAbKOCTi, SIKMX HeAOCTaTHLO AASl BUPOIIYBaHHS BICOKMX
ypoO>KaiB i OTpMMaHHs SIKICHMX IIPOAYKTiB XxapuyBaHH:A. KpiMm Toro,
npupoga mnorpeOye€ BiAHOBAeHH:. 3rajaliMo AibGiXOBCBKMII 3aKOH
IIOBEPHEHHSI — IIOBEPHITh y IPYHT eJAeMeHTH, sKi Bu 3aOpaam 3
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ypoxaem. Kpim TOro, mnorpiOHO IIIe IOBEPHYTH eAeMEeHTH
>KMB/AEHHSI, BTpadeHi 3 I104s BHACAIAOK epo3il, a TaKOX A04aTKOBO
BHeCTH, Hallpukaag $pocdop, A5l CTBOPEHH: B I'PYHTi ONITUMaAbHOTO
BMICTy pyXOMMX CIIOAYK €AeMeHTiB K1BAeHH:. OT:Ke, B OrAs140BOMY
MaliOyTHLOMY paAMKaAbHIIIIOTO MeTOAY, HiXK 3aCTOCYBaHHs A00PUB,
AI0ACTBO HeMa€. Yac HelllaaHOI eKcIlAyaTallii IPyHTIB, iX Jerpajartis
MalOThb BigllITU y MUHYyAe.

? IMuTaHHsA 119 CAMOKOHTPOJIIO

1. fIxi 3aBgaHHs CTOSATH BiAHOCHO arpoxiMiuHOro 06CAyTOBY-
BaHHS CLABCBKOTO rOCIIO4apcTBa?

2. SIka cTpyKTypa arpoxiMiqHOI cAy>KOu B YKpaiHi?

3. Hassite ¢ynkIil, sxi npoBogsaTs obaacHi meHTpu “O0a-
Aep>KpOAIOUicTD”.

4. SIxi pobotu mposoasaTh obaacHi nentpu “O0agepKpoaro-
4icTh™?

5. HassiTh exoaoriuHi mpoOaeMM BiAHOCHO 3aCTOCYBaHHI
A00puB.

6. AariTe XapaKTeplCTUKY 0i0A0Ti9JHOMY 3eM.1epOOCTBY.

7. JIxi eaeMeHTH Ta SIK BOHM BTPA4alOTLCs 3 IPYHTY?

8. Ilo Take esTpoikariis BogoNM?

9. fIxi Hea0AiKM HaAMIpHOTO BHECEHHs a30THUX AOOpPUB Y
I'pyHT?

10. Hassith a>kepeaa 3aOpy4HeHHs I'PYHTY i CiAbCBKOTOCIIO-
AAPCHKOI IPOAYKLHL BaXKKIMM MeTalaMMI.

11. HaspiTh Bakki MeTaaM, sAKi MICTATbCA B MiHepaAbHUX
AoOpuBax.

12. Y yomMy noasrae mKigAnBiCTh BasKKMX MeTaAis?

13. YUumM mkigAusi HiTpaTH i HITPUTU A4S0 OPraHi3MiB A104e i
TBapUH?

14. Sk oOMEXMTM HaKONMYEHHS HITpaTiB y HIPOAYKIII
POCAVHHNIITBA?

15. ITlo Take rpyHTOBO-arpOXiMiYHMII MOHITOPUHT i sIKa MeTa
JIOTO IPOBEeAEHHS?
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IMPEAMETHUM ITOKAKUYMK

ABToTpOodu
ArperaTornonika
Arpodin
ATrpoxiMiYHHH cepBic
Arpoximi4Hi 3acoou
Arpoximis
Arpoximciyxoa
An'roBanTu
AJIMTUBHICTH 10HIB
Aeporonika

Asor

A30T aMOHIWHMI

A30T Ba)XKKOT1JpOJIi30BaHUX
CIONYK
A30T razonoaioHuit

A30T reoJIoriyHmii Kojaoooir
A30T K0J1000ir

A30T K0J1000ir
BHYTPIIIHBOTOCIIOJAPCHKHU
A3OT JIETKOT1IpOJTi30BaHUX
CIIOJIYK

A30T Manuii Koja000ir

A30T MiHEpaJbHUX CHOIYK

A30T HETIAPOITI30BaHUX
CIIOJIYK
A30T HEOOMiHHHI

A3OTHO-BAITHIKOBE JJOOPHBO
AzoTobakTepuH
A30TOHaKONU4yBayi
AzotdikcaTopu

Asordikcaris
Azodoc
A3zodocka

AnpbobaxkTepuH
Awmiak

227
364
220,232
371
69
13,15
371
160
35
365
74

81

82
87

85
84

84

81
84

81
82

83
93
232
85
86

227
154
154

232
89

397

Awmiak 0e3BOIHUI
Awmiak BogHuit
AMiak 3pipKeHUI
AMiak 0XOJI0KCHHUI
Awmiak pigkuit

Awmiak pigkuii 6€3B0OIHHIA
AMiak cuHTE3

AMiak CHHTETUYHMIA
Awmiakatu

Awmiauna Boja
AwmiauHa cermiTpa

AwmiayHa cernitpa
HeHUTpani3oBaHa
Awmini nobpusa

AwmoHil momigocdar
AMoHiliHa cemiTpa
AwmoHi¢ikaTopu
Awmomidikariis

Amodoc

AHTaronism
AHTaroHism n1o0pus
AHTarosism ioHis

AHTHBUIIAPOBYBayi
AconiaTuBHa a3oTdikcartis
BakrepianbHi npenapati
Baxkrepii a3oTdikcyBanbHi
Bananc abcomorHi

[TOKa3HUKH
Bananc 6e3nedinurHuMiA

Bananc Gionoriunmii

bananc

BHYTPILIHEOI OCTIOAAPCHKHI
Bananc rocnopapcbkuit
Bananc rymycy

89
90
&9
89
89
89
89
&9
95
90
92
93

94

121
92
79
79

154

35
150
35

160

86
70,226
227
255

255
253
254

254
252,256



Bananc exonmoriunuii

Bananc eeMeHTIB KUBICHHS

Bananc edexruBHMi

Bajianc iHTEHCHUBHICTH
Biorymyc

Biomectpykrop
Biomectpykrop crepHi

Biypet
Bop

bopna kucnora
BopoiIHO BanHsHE
Bopomrso nonomitose
BopormHo dochoputre
Bypa

Bydepnicts rpyHTOBOTO

PO3UYHHY
Baxxki Mmetanu

Banno

Bamnno ramene

BamnHo miciie BHECEHHS
Banno nopma

Bamnno nanene

BamHo notpeba
BannyBanus

BamnyBaHHS €EeKTUBHICTH
Bannsku

Bannsikosa cenitpa
BamnsHo-amiauna cenmitpa
BAC

Bepmukomnoct
BupineHns kopeHesi

253
17,253

255

255
220

232
232

94
160

162
60
60
120
162
32

384
47
61
59
53

61
57
47
62
60
93
93
93
220
39

398

Busnauenns HopMm nobpus 358

Buznauenns Hopm no6pus 264
0aJlaHCOBHM METOIOM
Busnauenns Hopm 1o6pus 271
JUTSL IJIECTIPSIMOBAHOTO
peryJIroBaHHS POJFOYOCTI

IPYHTY

Busnauennst Hopm 100puB 268
3a 0aJBHOIO OLIHKOO IPYHTY
Buznauennst Hopm no6pus 270
MaTeMaTHYHUMH METOIaMH
Bunoc 242
Bunoc Oionoriunuii 242
3JIMIIKOBA YaCTHHA

Bunoc eneMeHTiB kuBieHHs 242
010JIOTTYHUI

Bunoc eneMeHTIB KUBJIeHHsT 242
roCHOAapChKUN

Bunoc HopmatuBu 243
Brecenns no6puB ocHoBHe 184
Buecenns nobpus psakose 184

Buecenns 1o6pus craprose 184

Bona amiauna 90
Bounoricts rpyHTYy 36
INaxa 60
T"a3 Byrnexucnuii 37
T'az0006Mmin 37
IBK 43
T'eorpadiuna mepexa 14
JIOCITizIiB

T'eomemOpana 207
TepOinuou 71
T'eroporpodu 227
T'impomonika 364
Iinc 64
Tinc Hopma 64
T'incyBanus 64
I'munorinc 67
THiii 196
I'Hiii 6e3mincTriikoBuit 205



I'niit 6e3mincTuikoBuit
aHaepoOHe 0OpOOICHHS
T'Hill Oe3MmiACTUIKOBUI
006pobneHHs hopMasliHOM
THili BuUxing

I'uiii BHECEHHS

I'Hiit 36epiranus

[uiit HaniBnepenpinuit
I'uiit mepenpinmii

Tuiit miaCTHIIKOBHI
[uiit po3knaganas
THiit cBiKUI

IHilt cBiXKMiA c1abko
po3KkiIaneHui

THIN XiMIYHUN CKIaL
TononyBaHHS a30THE
TononyBanHs KamiitHe
Tl'ononysanus pocdopue
IpyHT COJIOHIFOBATHIA
IpyHT conoHuaKyBaTHii
I'pynru Jlicocrery
I'pyuru [omices
I'pynru Cremy
JHenitpudikaris

Hedexar

Muodysis
JHiazobakrepuH
Hiazodir

Ho6puga (0)
Job6puBa amoHiiHI

Jo6puBa aMOHifHO-HITpaTHi

Jobpusa
6arato(yHKIIIOHATbHI
JNo6puBa 6e36anacTHi
JobpuBa BarHsHI
Jo6puBa BanHsAHI MicLeBi
Jlo6puBa BUPOOHUIITBO

206

207

198
201
199
197
197
196
199
197
197

203
77
129
108
64
64
239
237
240
81

60
27
231
231
69
91

92

73

73
59
62
20

399

Jo6puBa razonoxnioHi
JoOpuBa rpaHyib0BaHi

Job6puBa giroua peyoBUHA
Job6puBa 3eneHi

Jlo6puBa 3MirraHi
Job6puBa kamiiiHi
Jlo6puBa KOMILIEKCH1
JlobpuBa kpucranivai
Jlo6puBa MiHepanbHi
JobpuBa HiTpaTHI
Jo6puBa opraniuHi

JlobpuBa oprano-miHepaibHi
Job6puBa micisimis

Jlo6puBa mopomKomnoaioHi
Job6pusa npsmoi aii
JlobpuBa pigxi

Job6puBa pinki a30THI
JloOpuBa cuHeprizm
JobpuBa cipuaHi

JlobpuBa cxiagHe a30THO-

tdochopue

JobpuBa cxnanni
JloOpuBa cxiaaHO3MIlIaH]
JoOpuBa TBepai

Job6pusa tpanchopmais
Jo6puBa ¢izionorivHo Kucii
Hobpusa ¢izionoriaHo
TyKHI

Jlo6puBa (hizionoriaHo
HeHTpasbHi

Jo6pusa docdophi

JoOpuBa mry4Hi

Hocnin (u) Bereraniitauit
Hocnin BupoObHuumnit
Jocunin nqpiOHOTUISHKOBHIA

73
73

72
222
72,148
135
147

71
92
70,194

70

73

63

73
63,73
73,96
96
151
146
153

72,153
72,152
73
15
32
32

32
117

70
16
17
17



Hocunig 3 nobpuBaMu

JHocnia 3 1oOpHBaMu MOJLOBUH
Hocnin 3 nobpuBaMu
CTaI[iOHAPHUIA

Jlocii KOpOTKOTEPMiHOBHIA
Jocunia mi3uMeTpuaHuii
Jlocia nojaboBuii

Jocunig nonsoBuil BUpoOHUUHI
Jlocia nojiboBHid
JPiIOHOIISTHKOBHI

Hocnin cranioHapHuii

Hocunin TpuBanuit
JlocTynHiCTh €l1eMeHTiB
JATIIO

EBTpodikarmiro

EAITO

Exomoris

Exomnant

EneMeHT *KUBIICHHS OCHOBHHH
Enement 3051bHI

Enement ocHOBHI

EnemeHT yMOBHO HEOOXiTHI
EdexTuBHICT BanHyBaHHS
EdekTHBHICTb rincyBaHHs
JKuBneHHs: KopeHeBe
JKuBreHHs pOCIHH KalieM
XKusnenns pochopue
Kusnenns.

3aKOoH NOBEPHEHHS

3amizHuil Kymopoc

3amizo

3acBO€EHHS €JIEMEHTIB
JKUBJIEHHS

3aco0u arpoximiyHi

17
17
17

17
17
17

17

17
17
34
173
383
29
371
137
25,71
24

25

25
62
67
22
127
107
22
18

172

171
33,39

69

400

3acobu KOHCEepBYIOUi
3aco0u aHTHCENTHYHI
3enene 10OpUBO

3eneHe 100pHBO OTaBHE
3enene 10OpHUBO yKiCHE

3eneHe 100pHBO yKiCHO-
OTaBHE

3eMiIepoOCTBO EKCTEHCHBHE
3eMiiepoOCTBO IHTCHCUBHE

3eMIIIOBaHHS

30J1a ClIaHIiB
[uribitop HiTpudikamii
IHOKYISIIIsST
IHcexTuman
IncexrodyHrinmam
IHTeHCHUBHICTD OanaHCy
Ionononika

Icropis arpoximii
Kanennapuuii ninan
3aCTOCYBaHHS HOOPHB
Kanenpapuuii man
npunOaHHs JoOpUB
Kaniedinbai KyneTypu
Kamiit

Kauriit BasioBuit

Kamniit BmicT

Kaniit BomopozunHHMiA
Kaniit 3aranpauit
Kamniit komoo06ir

Kauriit minepaibHOro
cKeJeTa

Kaniit HeoOMiHHE
MTOTJIMHAHHS

Kaniit HeoOMiHHMIA
Kauiit HeoOMiHHUI
rifpomi3oBaHu
Kaniit HeoOMiHHO-
(hikcoBaHMIA

70

222

224
224
224

19
19

65
60
105
229
70
70
255
365

275

275

128
127
131
130
131
130
134
130

133

132
131

131



Kaniit oOMiHHUII

Kamniii opraniyHux peqyoBUH
Kamiit nomidocdar

Kauniit pesepBHuit

Kamiii pyxomuit

Kauniii cynbdar

Kamiit xnmopucruit

Kaniitna cinp 3minrana
Kamniitni moOpusa
3aCTOCYBaHHS

Kaniiini no6puBa oKynHiCTh
Kamiiini no6pusa Gpopmu
Kanimar

Kamimar Cynep

Kamimar daoramiiiauii
Kanimaruesis

Kanbuiesa cemitpa
KanpmieBo-amiayna ceinitpa
Kanpmiit

Kanbuiit momidochar
Kapbawmin

Kapbamin ¢popmanpaerinne
JI00pHBO
Kapbawmin-amiauna cemitpa

Kapb6amindopmanbaeria
KAC

Kucnorsicts

KucnoTHicTb rpyHTY
Koeoimient BUKOpHCTaHHS
JF0Y01 peYOBHHH TOOPUB
KoeoirieHnT BUKOpHCTaHHS
€JICMEHTIB JKHBJICHHS 3 THOIO
KoeoiieHnt BUKOpHCTaHHS

€JIEMEHTIB JKHBJICHHSA 3 IPYHTY

KoeoirieHt BUKOpHCTaHHS

CJICMCHTIB JKUBJICHHS 3 1OOpHB

132

130
121
120
131
135
135
136
138

139
135
136

136
136
136
93

93

47, 50
121
94

99

97
99

96

44
44
72

249
247

249

Koediuient Bukopucranus

thochopy nobpus
Koediuient noBepHeHHS

Komnoobir azoty

Konoobir gpocdopy
Komrmuiexkconn

Kommnocr (u)

Komnoct npurotyBanHs
Komnoct TopdornoiBkoBuii
Komnoct TopdornoiioBuit

Komnoct Topdonocsiguuit
KommnocryBanus

KonHuenTpanuis noxuBHOT0O
pO3UnHYy
Kopenesi Buainenus

JloxanbHe BHECEHHS 100puB
Marsiit

MakpoenemeHTu
Mapranens

Mermniopast

Memniopauist XiMigHa
Meprens (i1i)

Merton (1) KOCITiKEHD

Merton BereramiiHmin
Meroa 10CIIiKEHE
nabopaTopHuit

Merton A0CHiIKEeHb
(izionoro-arpoximMiuHuA
Meron KupcanoBa
Merton MTi3UMETPUIHHU
Meron Mauurina

Mertox cTabiIbHUX 130TOIIB
Merton Yupukona

Mertoau arpoximii

114

255
84

116
29

218
219
219
219

220
219
34

38
188
47,51
25,71
162
43
43
60
16

16
16

16

113
17
113

113

13



Minnuii kynopoc
Minp
MikponobpuBa

MikpoenemeHT (1)
MikpoeneMeHT 3aMiHH1

MikpoeneMeHT He3aMiHH1

Mopens KaTiiHOTO CTaHy

rpyHTy
Momnibnar aMoHir0

Momnibnen
MoHiTopuHT

MOHITOPHHT arpoeKoJIoriyHmit

Myn

My npicHHX BOJOHM
HanxomkeHHs eneMeHTiB
JKHBJICHHS

HacunueHicTb IpyHTY OCHOBaMH

HeiirpanizoBana amiauna
cemirtpa
Hirparpenykrasa

Hirpudikaropu

Hitpudikamis

Hitpudikauis iHTeHCHBHICT
Hitpoamodoc
Hirpoamodocka

Hitpodoc

Hitpodocka

O3Haky KaniiHOro

TOJIO/Ty BaHHS
Oxcamig

OHTOreHes
OpaHka IIaHTaXHa
OpraHu Hag3eMHi

Oprodocdatu rpyHTOBOTO
PO3UHHY

167
165
156

25,72
25

25
133

171
170
391
392
217
217
27

54
93

37
79

79
80
154
154
153

129
99

39
68

112

402

OcaKeHHs XiMIYHE
OcBiTJIEHHS

OCHOBHHI €IIEMEHT
JKHUBJICHHS
OtpyToXiMiKaTH

O1iHKa SIKOCTI OCHOBHOI'O
yRoOpeHHs

O1iHKa AKOCTI HiArOTOBKHA
JoOpuB

O1iHKa SKOCTI i IKUBIICHHS

IlepexBaT KOpeHeBUi
TlecTrmmam

ITnn nemeHTHHI
TTimxuBieHHs
IlimKxuBIICHHA KOpEHEBE
ITipKUBIEHHS TUCTKOBE

TTimxuBiIeHHs
MiKpOeJIeMEHTaMHU
TlimKUBIICHHS T03aKOPEHEBE

ITipuTtHi Hegorapku

IToBepxHeBe BHECEHHS
JIOOpUB
IToBepxHEBO-TI0KaNbHE
BHECEHHSI J0OpHB
Ilo3akopeHeBe MmiIKUBICHHS
TonimikcobakTepnH
Tomin

[Tomin aepeBHuUit

Tlopona (u)

Ilopona TBepai kapOoHaTHI
Tocnix xypstamit
0e3MiACTUIIKOBUI

[Mocnin Kypstumii

i ICTUIIKOBUIA

TTocmia nramvHuin

Tocnin cyxuit

ITotik MacoBuit

IO

114
37
25

70
191

191

192

27
70
60
184
185
186
215

286
167

187

188

184
232
137
137
60

210

210

209
210
27

173



[Ipenmer arpoximii
IIpenapat 6akTepianbHuUit
[IpenapaTtu 6akrepianbHi

Ipenapatu dpocdarmo-0inizy-

BaJIbHUX MIKPOOPraHi3MiB
IIpenapatu-necTpykropu
Ipeuunnirar

[Ipmiunau

Peaxmist rpyHTOBOTO pO3UHHY

Peaxuis coneii ¢izionoriuna
Perynstopu pocty pocnux
Petporpanartis

Peyrtumnizarnis

PevoBuHu dizionorivao
aKTHUBHI
Puzoarpun

Puso6odir

Puzorymin

PuzoenTtepun

Puzocdepa

Puzoropodin

Pinki koMIuIeKCHI J0OprBa
Piynnii man 3acTocyBaHHS
noOpuB

PKI

Poskunne BHeceHHS 10OpUB
Pocnuna (n)

Pocnuna BMicT Boan

Pocnuna BMICT CyXUX peUOBUH

Pociauna XiMiYHMIA CKITaJ
Canporeni BaHAKOB1
Canporierni 3Minradi
Canporieni KpeMHE3eMHUCTi
Carpornesb

Cemnitpa amiayna

CemniTpa BamHsAKOBa

13
70
226
232

232
120
160

31
70
114

36,76
70
220

231
220,231
220

39

229

155
274

155
188
23
23
23
23
217
217
217
217
92
93

Cenitpa BanmHsAHO-aMiayHa
Cenitpa KanblieBa
Cemnitpa HaTpieBa
Cenitpu

CevoBuHa
Cunepar (1)
Cupepauist
CuHepri3Mm ioHiB
Cucrema OajoHHA
Cuctema Bentypi

Cucrema iHXEKTOPHHX
HacociB

CucreMa MiCTKOCTEH sIKi
MPALIOIOTh i THCKOM
Cucrema ynoOpeHHs

Cucrema ynoOpeHHs B
ciBO3MiHI
Cinb rnay6eposa

Cinp kamiiiHa
Cipka

Cipka BMiCT

Cipka BTpaTu
Cipka exeMeHTapHa
Cipka konoinHa

Cipka Koy1000ir

Cipka HaAXOIKCHHS
Cipka HecTaua

Cipxka popmu

Cipuani 1o6prBa
Cki1ag pocivH XiMIiYHUH
CkiazyBaHHs JOOpUB
Ciry>x06a arpoximiuna
Comoma

Cosoma HeraTHBHa Jist
CrieKTpocKomist

Croci6 30epiranss THOO
rapsue-XoJ0JHUN

93
92
92
92

94

292
222
35

355
355
355

355

234

235

66

136
143
143
145
144
146

145
145
141
144
146
23

181
371
213
215
16

199



Crioci6 30epiranss THOIO
rapsuui

Crioci6 30epiraHssi THOIO
XOJIOJHUM

Cnoco6u BHeCEHHs
MiHepalbHUX 100pHB
CTuMynaTOpH POCTY

CTuMyJIATOpU POCTY POCIUH

CTyniHb KHCIIOTHOCTI IPYHTY

CrymiHb Jy»KHOCTI IPYHTY

Cynbdat

Cynbdart aMoHi0
Cynbdar Kaiito
Cynbedar Mapraio
Cynbdar migi

Cynepdocdat rpanyiboBaHHi

Cynepdocdat moasiitauit
Cymnepdocdar npoctuit
CycrieH/10BaHi KOMIUIEKCHI
nobpuBa

CyuinpHe BHECEHHS 100OpUB

Temmneparypa IpyHTY
TepmocdochaTtu

TexHoOTis BHECCHHS JOOpHB
Twur xuBICHHS aBTOTPOPHUI

Twun >xuBICHHS
reTepoTpodHUit
Topd (n)

TpuBanonirodi a30THI J0OpHBa

Tpukythuk IIpsHuImzuKoBa
Tyd

Y no0penHs OypsKy LyKpOBOTO

Y 100peHHs BHHOTPaTHUKIB
Y noOpeHHs BiBca
Y 100peHHs ropoxy

199

199

183

167
91

135
164
166
119

119
119
155

188

37
120
183

26

362
99
14
60
302
347
285
294

404

Y no6penns 3epHo6000BUX

KyJIBTYp
Y noOpeHHs KamycTi

Y noOpeHHst KapToIuIi

Y 1n00peHHs KyKypya3u
Y 100peHHs OBOYCBHX

KYyJIBTYp
Y ao00penns oripka

Y 100peHHs I0A0BUX

KyJIBTYD
Y n00peHHs momiopa

Y n00peHHs mieHuni 03uMoi
VY nobpenHst pinaxky
Ynob6penns coi

Y 100peHHs COHAIIHUKY

Y 100peHHs CTOIOBUX
KOPCHEIUIO/IB

VY nobpeHHst cyHHI

Y no6penns uudyii

291

322

310

297
318

327
332

325
279
315
295
307
329

346
330

VY nobpenHst srigHux KynsTyp 344

Y n00peHHs spux 3epHOBUX

KyJIBTYp
Y 10OpeHHs! TIMEHIO SIPOTO

VYHikan
Oepruraris
®izionoriyaa BpiBHOBaXxe-

HICTb IPYHTOBOT'O PO3YHHY
dinoctepa

ditomemiopartist

diromnan

ditorpon

®naBobaxTepuH

@OHJ IPYHTY a30THUH

@Doup rpyHTY KanidHuit
®oupx rpyHTY hocdaTHUI
dopma MiHepaIbHUX TOOPUB

287

288

232
191,356
35

227

65
227
17
220
78
130
110
72



®dopmu a30THUX TOOPHB
dopmu pochopuux 106puB
docdar nabinbHi

docdar crabinbHi
docdaru KOHICHCOBaHI
®docdorinc

docdop

Ddocdop bioakymyswis
®octop nerkonoctynHui
docdopni nobpusa
BOJIOPO3YHMHHI

docdopHi fobpusa
HamniBpO3YMHHI

docdophi 1oOpuBa
HEPO3UUHHI

®ocopHi 106pHBa OKYIHICTD
®octopHi 106pHBa MoraHo
PO3UYUHHI

docdopy ko000ir
doTomerpis

89

117
112

)
118,121
67

107

108
118
118

118
118

122
118

116
16

405

®dorocuHTe3 26
Xenaru 29
Xenaru 3ajiza 173
XeMoroHika 365

Ximiuni eleMentu abiorenni 24
XimiyHi ereMentu Oiorenni 24

XiMiuHi eIeMEHTH 24
OpraHoreHHi

XiMist arpoHOMiYHA 13
Xpomarorpadist 16
Ieouit 70
Iunk 167
I{MHKOBMICTHI BiAXOIH 169
Inaku Metatypriiiti 61
SIKiCTh OCHOBHOTO 191
yIn0OpeHHs

SIKiCTB IiKUBIIEHHS OIliHKa 192



BI3YAZBHI O3HAKIN HECTAYI EAEMEHTIB
Y JKMBAEHHI POCAMH (3a W. Bergman, 1983):

A30TY

3HayHa HecTaya a30Ty B paHHiii ¢asi
PO3BUTKY KYKYPY/3H; IPABOPYY —
POCJIMHH, Y100peHi a30ToM

Hecrtaua a3oty y BiBca; mpaBopy4 —
pocauHH, y100peHi a30TomM

Ioranuii po3BUTOK pinaky B M0JI0A0OMY Billi 3a
HecTadvi a30Ty, IPaBOPYY — yAOOpPEHHUI 230TOM



DPOCPOPY

2h SO

Kanycra nBiTHa, BUpomena Ha cymimi

nicky i Topgy 0e3 pochopuux 106pus;
MOMITHA “KOPCTKIiCTh” JTUCTKIB

Hedinut dochopy Ha mimeHuni
nepen KOJOCIHHAM

CuibHa Hectava docdopy y BUHOrpaxy



CIPKH

CuibHa HecTaya Cipku B
KYKypya3H y Bereramiiinomy  JIMCTKH MepCHKY 3 03HaAKAMHU HecTaui cipku

pocaini, ik i 3a HecTaui a3oTy

JIucTKu KBacoJi, JiBopy4 — 6e3 cipku, mpaBopy4 —
i3 cipuanumu 1o6puBaMu



KAITIO

TunoBi cuMnToMu HecTayi HecTaua Kajilo Y COHSIIHUKY
KaJIi Ha TOPOCIUX JUCTKAX

KYKypy/3u

JIncTok KapToOIJIi 3 THIIOBUMHU JIncrok OypsIKy Ha MOYATKOBIH
CUMIITOMAMH HecTavi Kajaio crafii HecTavi KaJiio



Iepiwi cumnToMu HecTayi Kajlilo Ha JUCTKAX pinaky

JIMCTKHN KanycTH UBITHOI 3 03HAKaMU HecTavi KaJiilo



Binmupanus naronis kapromnJi i

. . . Ilnoan nominopa 3a Hecraui
PO3PHB JHCTKIB 32 HecTa4i KaJabLilo

KaJIbIik0

Pinax i3 3arayTum cyusirram
3a HecTayi KaJbLil0



MAT'HIIO

JIncTku BiBca 3 XapaKTepHMMH 03HAKAMH HecTayi MarHiio

JIMCTKHY KapTONJi 3 NepIIMMHU 03HAKAMH HecTadi MarHiio:
XJI0P03 Y BUIJISIAL “pub’s1umX KicTok”



JIncrok kapTomJi 3 XJiopo3amu i JIucrok oripka Ha rigponoHiui 3
HEKPO3aMH 32 HecTadi MarHiro CHMITOMAMH HecTa4yi MarHiio

JIncrok A0/yHi 3 XJI0po3amMu 3a HecTaui
MarHiio



T'ocTpa HecTaua Gopy Ha GypsiIKy HyKPOBOMY
(rHUJIb cepeyka)

Pociaunn kapTomii 3 rocTporo Hectayero oopy 3i
CKpY4eHMMH i HEKPOTHYHUMH JIMCTKAMH



Hicaspis HecTayi 6opy Ha pinaky: 3aTPUMAHHS PO3BUTKY
KBITOK i YaCTKOBe NOYEPBOHIHHSA JUCTKIB

HenopmanbHuii po3BUTOK Kauanu Kykypya3u 3a HecTaui
KBIiTOK COHSIIITHUKY oopy
3a HecTadi fopy



MOJIIBJAEHY

JIMCTKH JI0OIEePHU: 3BEpPXY 3 JInCTKH KanycTH 0procceabcbKoi
HecTaver MoJi0aeny, BHH3Y — 3 He3HAYHUMH 03HAKAMM HecTavi
310poBi MOJIi0AeHy

JIMCTKH KOHIOUIMHH 3 03HAKAMU HecTavi MoJ1idaeHy;
JiBOPYY — 310POBUIi JTUCTOK



mennus sipa B ¢asi BUXoay B TPYOKY
3 0O3HAKAMH HecTaui Migi

COHSIIIHMK 3 CHMITOMAMH CHJILHOI HecTauyi Migi
(mpaBopy4); JiBOPYY — 3/10pOBa POCIHHA



341134

Iepii cumnroMu HecTadi 3a/i3a Tinka abpukocy 3 xapaKTepHUMH
B A0ayHi 03HAKaMH HecTadi 3ami3a

JlucTok momizopa 3 cHuMITOMaMu
HecTayi 3a7i3a



MAPTAHITIO

JIucTku BiBca 3 XapaKTepHUMH 03HAKAMH
HecTayi MapraHuo; 38epxy — 310POBMii JIMCTOK

JIMCTKH KYKYPY/I3H 3 cepeIHiMH 03HAKAMU
HecTa4yi MapraHuo



Moutoauii JUCTOK ﬁyp’"(y Jlucrok KapToIJil 3 XJiopo3amMu,

IYKPOBOI0 3 CHJILHOIO HECTAYEI0 Kpam1acTUMH 1 BETHKUMI
Maprasimo KpailoOBUMH HEKPO3aMH BHACTIIOK

AysKe CHIILHOI HecTayi MapraHuo

JIncTOK YepelnHi 3 cepeIHbOI0 HECTAYEI0 MAPTAHIIIO



ITHHKY

Kapankosuii pict Kykypya3u
BHACJII0K HecTa4yi HMHKY

Tinka JepennHi 3 po3eTkor ApioHUX
JIMCTKIB BHACJTIIOK HecTadi HMHKY



HaBuaJjbnHe BUTaAHHSA

I'puropiit MukoJaiioBuu I'ocniogapenko

AI'POXIMIA

HaBuansanii mocioOHnK

Ykpaincwvroro mosoro

Penakrop C. Csimenvcoka
Komm’rotepna BepcTka 0. Jlasuoenko
Juzaitnep M. I[enopesuu

IMigmacano xo apyky 21.02.2013 p.
YMoB. Apyk. apk. 18,5
Haxnan 1000 npum. 3am. Ne 13

BupaBaunreo “Arpapha ocsita”
TexHikyMiBChbKa, 1, cMT Hemimaese
boponsucekoro KuiBchkoi
ten. 04577-41-2-69

CBIZIOLTBO PO BHECEHH: 10 JlepkaBHOTro peectpy
cy6’exra BugaBHuyoi cripasu JIK Ne 1310
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