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BBE.ll.EHI1E 

KWUlH l{BJUleTCl{ 3neMeHTOM miTaHIilI, 6e3 KOToporo HeB03MOJl(HO HOpMaJlbHOe 

pa3BI1Tl1e cenbCKOX03l{HCTBeHHblx KynbTYp. 3T0 O)lI1H H3 KnIO'leBbIX 30nbHblX 3ne

MeHTOB, aKTHBHO y'laCTBYIOll\I1X B npoL\eccax MeTa60nH3Ma pacTeHHH. OnTHMH3a

L\Hl{ KaJll1HHOro nl1TaHI1l{ cymecTBeHHo nOBbImaeT MOp030- 11 3acyxoycTOH'lHBOCTb 

KynbTYP, a TaKJl(e YCTOH'lHBOCTb paCTeHHH K rpH6KoBblM 11 6aKTepHaJlbHblM 3a60ne

BaHI1l{M. 

I1cnonb30BaHHe KaJll1HHbIX Y)l06peHHH He TonbKO nOBbImaeT YPOJl(aH Kynb

TYP , HO H yny'lmaeT Ka'leCTBO nonY'laeMOH npollYKL\l1l1: nOBbIlliaeT KpaXMaJll1CTOCTb 

11 BKYCOBble Ka'leCTBa KapTo<peJll{, caXapl1CTOCTb KOpHerrJlO)lOB caxapHOH CBeKnbI, 

HaKOMeHHe Jl(l1pa B ceMeHax MaCJlH'lHbIX KyJlbTYP, yJlY'lllIaeT BbInOnHeHHOCTb 3epHa 

3JlaKOBbIX KyJlbTyp. Ilpl1 He)lOCTaTKe KaJlHl{ 3a)lepJl(I1BaeTCl{ CI1HTe3 6eJlKa 11 HaKan

JlI1BaeTCl{ He6eJlKOBbIH a30T [1]. 

B 3TOH CBl{3H, I1HTepeC K np06JleMe KaJl!1l{ B 3eMJle)leJlI1I1 nOCJle)lHl1e rO)lbl 

B03paCTaeT BO MHomx cTpaHax MHpa [2-4]. 

Ilo'lBbl YKpal1Hbl B pe3YJlbTaTe MHoro06pa3HOrO CO'leTaHHl{ <paKTopoB rrO'lBO

06pa30BaHI1l{ HeO)lHOpO)lHbl. IT03TOMY OHH cymecTBeHHo OTJlI1'laIOTCl{ rro OCHOBHO

My I1X CBOHCTBY - rrJlO)lopO)lI1IO. 

I1crrOJlb30BaHl1e MI1HepaJlbHbIX Y)l06peHI1H l{BJll{eTCl{ e)lI1HCTBeHHbIM Cpe)lCT

BOM nOnOJlHeHI1l{ oTqyJl()leHHbIX 113 nOJll{ miTaTeJlbHblX BemeCTB C ypOJl(aeM. ITPI1 I1X 

npl1MeHeHHI1 C03)laIOTCl{ YCJlOBI1l{ Ml{ paCllIHpeHHoro BOCrrp0I13BO)lCTBa rrJlO)lOpO)lHl{ 

rrO'lB 11 CTa6HJ1113aL\I1H ypOJl(aHHOCTH KyJlbTy p npl1 Jl106blX KJlHMaTH'leCKHX YCJlOBH

l{X. MHPOBa5! rrpaKTHKa nOKa3aJla, 'lTO 6e3 MI1HepaJlbHbIX Y)l06peHHH HeB03MOJl(HO 

rrOBbIllIaTb BaJlOBbie C60PbI CeJlbCKOX03l{HCTBeHHOH npO)lyKL\1111 11 BeCTI1 rrpl16blJlbHOe 

CeJlbCKOe X03l{HCTBO. Ilo:;'TOMY B pa3BI1TblX CTpaHax Ml1pa 06beMbl np0I13BO)lCTba 11 

npl1MeHeHI1l{ MI1HepaJlbHbIX Y)l06peHHH HaxO)ll{TCl{ Ha BbICOKOM ypOBHe. TaK, Ha

rrpl1Mep, B CilIA (r.ne, KaK rOBOpHTCl{, YMe lOT C'lI1TaTb .neHbm), nOTpe6JleHHe Ka

JlI1HHblX y,ll06peHHH COXpaHl{eTCl{ Ha cTa6HJlbHO BblCOKOM ypoBHe, a 06beMbl I1X 

npHMeHeHI1l{ rrpeBblllIalOT 06beMbl npHMe HeHI1l{ ¢OC<POPHbiX y.n06peHlIH. TaK, B 

1990-1991 rr. B 3TOH CTp aHe nOTpe6JleHI1e y)),06peHI1H COCTaBJll{JlO (MJlH. T. ,ll. B.): 
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<j>OC<POPHbIX -3,81, KaJll1HHbIX - 4,53. B 1999-2000 ro)),ax nOTpe6JleHHe (MJIH. T. 

,ll. B.) <j>OC¢OPHbIX y,ll06peHI1H COCTaBAAJlO 3,99, KaJlHHHbIX - 4,63 [5]. 

A HaJlH3 .naHHbIX arpOXI1MI1'leCKOH CJlYJl(6bl YKpal1Hbl, reorpa<j>I1'leCKOH ceTH 

onbITOB C y.n06peHlIl{MI1, a TaKJl(e MaTepl1aJlOB , nOJlY'leHHbIX HHIJ, I1ITA I1MeHH 

A.H. COKOJlOBCKOro, nOKa3aJl, 'lTO 3<p<j>eKTHBHoCTb KaJlHllHbIX y)),06peHHll orrpe.ne

Jll{eTCl{ Pl{.nOM <paKTopoB, B TOM 'lHCJle KYJlbTYPOH 3eMJle.neJl!1l{, KJlHMaTH'leCKHMH 

YCJlOBHl{MH, ypOBHeM nJlo))'opo.nHl{ nO'lB. 

OTHOCHTeJlbHO HH3Kal{ 3<p<peKTHBHOCTb KaJlHllHbIX y.n06peHHH Ha6JlIO.naeTCl{, 

npeJl(,lle Bcero, Ha 'lepH03eMax THnH'lHbIX ('laCTH'lHO), 06bIKHOBeHHbIX, IOJl(HbIX H 

KalliTaHOBblX rrO'lBaX Tl{Jl(eJloro rpaHYJlOMeTpH'leCKOrO COCTaBa, 'lTO npHHl{TO 06b

l{CH5!Tb BbICOKOH 06eCne'leHHOCTblO 3THX rrO'lB KaJlHeM [6,7]. 

Ha 60JlbllIHHCTBe ,llpymx rrO'lB YKpaHHbI, npH onTHMH3aL\HH YCJlOBHH Bblpa

mHBaHHl{ CeJlbCKOX03l{HCTBeHHbIX KYJlbTYP, 3<p<peKTHBHoCTb KaJlHHHblX Y,ll06peHHH 

AOCTaTO'lHO BbICOKa5!. 

IloCTaBKH KaJlHllHbIX YA06peHHH CeJlbCKoMY X03l{llCTBY YKpaHHbl Ha rrpOTl{

Jl(eHHH 1964-1990 ro)),OB CHCTeMaTI1'leCKH B03paCTaJlH H )),OCTHfJlH B cpeAHeM 3a roll. 

1292,3 TbIC. TOHH K 20 HJlH 42 Kr A.B. Ha reKTap noceBHOH MOmaAH. 

Ha'lHHaH C 1991 r. ypoBeHb npHMeHeHHl{ MI1HepaJlbHbIX Y,l106peHHll nOCTe

neHHO CHl1Jl(aJlCl{. B 1991 -1995 rr. B cpeAHeM 3a ro)), BHeceHO 73 Kr ,ll.B . NPK; B 

1996-2000 rr. - 19 Kr A.B. NPK. Ha'lHHaH C 2001 ro))'a, npl1MeHeHHe Y,ll06peHHH B 

cTPaHe rrOCTerreHHO paCTeT. B HaCTOl{mee BpeMl{ ypoBeHb npHMeHeHHl{ KaJlHHHbIX 

Y,l106peHl1ll COCTaBAAeT OKOJlO 8 Kr K 20 Ha reKTap noceBHoH MOma,lll1. 

O,llHa H3 npH'lHH TaKoro cna.na - He COBceM 6JlarOnpl1l{THa5! COL\HaJlbHO

3KOHOMWleCKa5! cHTyaL\l1l{ B CTpaHe . KpOMe Toro, Ha Halli B3fJll{A, HMeeTCl{ eme O,llI1H 

BeCOMblH <paKTOp, onpe.neJll{lOmI1H ,llaHHOe l{BJleHHe - y6eJl(lleHHOCTb MHomx HCCJle

,llOBaTeJleH H 3eMJle.neJlbL\eB, a TaKJl(e CrreL\HaJlHCTOB MHHHCTepCTBa ar papHOH nOJlH

THKH H rrpo.nOBOJlbCTBHl{ YKpaHHbl B TOM, 'lTO 60JlbllII1HCTBO rrO'lB 30H JIecoCTerrH 11 

CTenH, oc06eHHO Tl{Jl(eJlOr o rpaHYJlOMeTpl1'leCKOrO COCTaBa, XOPOlliO 06eCrre'leHbI 

,llOcryrrHbIM paCTeHI1l{M KaJlHeM. 

IlpH'lI1Ha CJlOJl(I1BllIerOCl{ 01lI1i60'lHOrO MHeH!1l{ KPOeTCl{, no HallieMY M HeHI1IO, 

B HeCOBepllIeHCTBe rrO'lBeHHOH )),Ha rHOCTI1KH. 

http:orrpe.ne
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He06xo,QHMOCTb cOBepweHcTBOBaHH5I MeTO,QOB ,QHarHOCTHKH rrJlo,Qopo,QH5I 

rrOqB OC03HaHa ,QaBHO. ITPH 3TOM rrpH3HaHO, 'ITO HOpMaTHBHM 6ma AJljf OueHKH 

<pOC<paTHoro H KaJJHHHOro COCT05lHJ1jf rrOqB HeCOBepWeHHa.,[Ln51 peWeHJ1jf 3TOH 

rrp06JleMbI He pm C03,QaBaJJHCb KOMHCCHH, BKJllOqmOIl\He Be,QYIl\HX crreUHaJJHCTOB 

crreUHaJJH3HpOBaHHbIX HaY4HbIX ueHTpoB [8]. 

B rrOCJle,QHee BpeM5I B03POCJlO KOJlH4eCTBO pa60T, HarrpaBJleHHbIX Ha cOBep

w eHCTBOBaHHe ,QHarHOCTHKH KaJJHHHoro COCT05lHH5I rr04B H peweHHe rrp06JleMbI Ka

JlH5I B 3eMJle,QeJlHH B ueJlOM [9-15]. TeM He MeHee, rrp06JleMa T04HOll ,QHarHOCTHKH 

,QO HaCT05lIUero BpeMeHH He peweHa. 

B pe3YJIbTaTe pe3Koro CHH)[(eHJ1jf ypOBH5I rrpHMeHeHH5I Y,Q06peHHH, cO,Qep)[(a

HHe rrO,QBH)[(HOrO KaJJH5I B HaCT05lIUee BpeM5I B 60JlbWHHCTBe rraXOTHbIX rr04B YK

paHHbI HaXO,QHTC5I Ha ypOBHe rrpHp0,QHOro ero cO,Qep)[(aHH5I, COOTBeTCTBYIOIUero 

cpe,QHeH 06eCrreqeHHOCTH rr04B ,QaHHbIM 3JleMeHTOM rrHTaHJ1jf paCTeHHH. I1mTOMY 

,QM rrOJlY4eHH5I BbICOKHX ypO)[(aeB 60JlbWHHCTBa CeJlbCKOX0351HCTBeHHbIX KYJlbTYP 

Ha HeOKYJlbTypeHHoH naWHe, npaKTH4eCKH He3aBHCHMO OT THrra rr04BbI, He06xo

,QHMO BHOCHTb KaJJHHHble Y,Q06peHHSI. 
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1 METOAbI, IT03BOJUIIOllJ,I1E HAI1EOJIEE OEbEKTI1BHO OlJ,EHI1Tb 

KAJII1HHOE COCT05!HI1E ITOlffi YKPAI1HbI 

KaK H3BeCTHO, ,Q0 HaCT05lIUerO BpeMeHH B YKpaHHe H 60JIbWHHCTBe cTpaH 

CHr HaH60JIee pacnpocTpaHeHHbIMH MeTO,QaMH onpe,QeJIeHH5I cO,Qep )[(aHJ1jf ,QocTyrr

HbIX paCTeHH5IM coe,QHHeHHll <poc<popa HJIH KaJJH5I SIBMIOTCH ")[(eCTKHe" MeTOAbI : 

KHpcaHoBa - rOCT 26207-91, llHpHKoBa - rOCT 26204-91, Ma4HrHHa - rOCT 

26205-91 H MaCJIOBOll - rOCT 26210-91. KaK y)[(e OTMe4aJJOCb, rrp0 6JIeMa T04HOH 

,QHarHOCTHKH ,Qo HaCT05lIUerO BpeMeHH He peweHa. Bo BceH uerrH HCnOJIb30 BaHH5I 

y,Q06peHHH 3BeHO, BKJII04alOIUee HX BHeceHHe B rr04BY, 5IBJI5IeTCSI c aMbIM CJla6bIM 

BCJIe,QCTBl1e OTCYTCTBH5I T04Horo 3HaHJ1jf 0 KaJJHHHOM COCT05lHHH rrOq B. 

OrpoMHble 3aTpaTbI Ha npoH3Bo,QCTBO, ,QocTaBKY H BHeceHHe y,Q06peHHH CTOHT 

Toro, 4T06bI AJljf KOHKpeTHoro rrOM, pa,QH nony4eHJ1jf ,QeHcTBHTeJIbHO rrOJIHOueHHO

ro ypO)[(M KYJIbTYP, ,QaTb ,QoCToBepHYIO xapaKTepHCTHKY pe)[(HMa KaJJJ1jf B rr04Be 

[13]. 0606IUM Bblwe CKmaHHoe, MO)[(HO KOHCTaTHpOBaTb, 'ITO HMeeTC5I rrp06JIeMa, 

HaJJHqHe KOTOPOll 06IUerrpH3HaHO. 

113BeCTHo, 'ITO Me~ ,QaHHbIMH orrpe,QeJIeHJ1jf K 20 B rr04Be, rrOJIyqaeMbIMH C 

rrOMOIUblO TaK HmbIBaeMbIX ")[(eCTKHX" MeTO,QOB (KHpcaHoBa, llHpHKOBa, Ma4HrHHa, 

MaCJIOBOH H ,Qp.), H rpaHYJIOMeTpHqeCKHM COCTaBOM nOqB (cO,Qep)[(aHHeM HJla HJlH <pH

3H4eCKOH rJJHHbI), CYIUeCTBYeT rrp5lMM 3aBHCHMOCTb [14, 9]. 

TaK, HarrpHMep, MSI MeTO,Qa K HpcaHoBa 3aBHCHMOCTb Me~ cO,Qep )[(aHHeM 

<pH3H4ecKoH rJIHHbI H KOJIHqeCTBOM H3BJIeKaeMOro KaJJJ1jf XapaKTepH3yeTC5I CJle

,QYIOIUHM ypaBHeHHeM: 

Y = 0,478 + 0,216X r = 0,92 (1.1) 

r,Qe Y - cO,Qep)[(aHHe K 20 rro KHpcaHOBY, Mr/ lOO r n04BbI; X - KOJIH4eCTBO 

<pH3H4 eCKOH rJJHHbI, % . 

AaHHYIO 3aBHCHMOCTb HJIJIIOCTpHpyeT PHCYHOK 1.1. 
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P HCYHOK 1.1- 3aBHCHMOCTh KOJIHqeCTBa K20, 3KCTpampyeMoro BhITlIlKKOH 0,2 H 

HCl (MeTOLl KHpcaHOBa), OT CO,!leplKaHHlI <pH3HQeCKCH rJlHHhI. 

f1axoTHhIH CJIOH 3KCTeHCHBHO HCnOJIh3yeMhlx n04B 

l-bBeCTHO, <frO n04BhI Ha JIeCCOBhIX nopoLlax TlIlKeJIoro rpaHYJIOMeTpH4ecKOro co

CTaBa CO)leplKaT nOBhllIleHHoe KOJIH4eCTBO Pa3JIHlIHhIX KaJIHHCOLleplKamHX MHHepaJIOB, B 

TOM QHCJIe nOJIeBhle nmaThI H TPeXCJIOHHhle amoMOCHJIHKaThl. KaJIHi!:, COLleplKamHHCli B 

TIHX MHHepanaX, pacreHIDIM HenocpeLlCTBeHHO He LlocryneH, HO 4aCTH4HO 3KcrparHpYeT

Cli paCTBopaMH CHJIhHhIX KHCJIOT, B TOM 4HCJIe 0,5 H CH3COOH (MeTOLl 4HpHKOsa). 

B pe3YJIhTaTe C03LlaeTCli nOJIHali HJIJII03RlI, 4TO npHpoLlHoe cOLleplKaHRe K20 

no 3TOMY MeTOLlY B naXOTHOM CJIoe nOQB B03paCTaeT C 10-40 Mr K20lKr B JIerKI1X 

(5-10% <p113114eCKoH rJll1HhI) LlepHoBo-nOLl30JIRCThIX n04Bax f10JIeChli LlO 200 R 60

JIee Mr K20hr B TlIlKeJIhIX (60JIee 50% <p113114eCKoH rJlRHhI) 4epH03eMHhlx nOQBax 

30HhI CTeml. 

BnOJIHe 3aKOHOMepHO TO, 4TO MelKLlY LlaHHhIMI1, nOJIY4aeMhIMI1 no BceM "lKe

CTKRM" MeTOLlaM, cymecTByeT TeCHal! CBlI3h, B HaUII1X I1CCJIe,!lOBaHUliX K03<P<PHUI1

eHT KOppeAAI]RR MelKLlY LlaHHhIMR 3TI1X MeTOLlOB cTa6HJIhHO npeBhlIIIaJI 3Ha4eHHe 

0,85. 

,L(a R a6COJIIOTHhIe 3Ha4eHI1l1 LlaHHhIX cymecTBeHHO He Pa3JII14aJIRCh. TaK, npo

BeLleHHhIH XRMI1QeCKHH aHaJIH3 48 06Pa3I]OB n04B Pa3JII14HOrO r eHe311ca 11 YLl06peH

HOCTI1 n OKa3aJI, 4TO c p eLlHee cOLleplKaHl1e nOLlBHlKHoro KaJIHlI no Ma411rl1HY co

CTaBJIlIJIO 19,6 Mr, no KHpcaHoBY - 18,2 Mr 11 no 411pl1KOBY - 16,7 Mr K20/1 00 r 

rr0 4BhI. K COlKaJIeHI1IO, TeCHali KOppeJIlII]HOHHal! CBlI3h MelKLlY LlaHHhIM I1, nOJIy4ae
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MhIMI1 C rrOMomhlO OLlHOTl1nHhIX MeTOLlOB, o c 06eHHo "lKeCTKI1X" (Ha OCHOBe pac

TBOPOB CRJIhHhIX KRCJIOT HJII1 meJI04eH), He BcerLla lIBJIlieTCli rapaHTReH nOJIY4eHRlI 

06beKTI1BHOH Ol]eHKI1 COCTOllHl1l1 ITJIOLlOPOLll1l1 n04B. 

KaK BI1LlHO 113 pHcYHKa 1.2 LlaHHhle MeTOLlOB MaCJIOBOH 11 Kl1pCaHOBa rrpocTo 

Lly6JII1PYlOT Llpyr Llpyra. 

30 ,r-~~~-~~~--~~-~~~~------' 

K20 no MeTOA8M 

- Pv1aCIlO800 

25
 

0 
~ 20 


0 

-.:: 
::E 

15
c5 
,2 

10 

1 ~ - Kl-1pcaHoBa 

135791113151719212325272931333537394143 

n04Bbl 

PHCYHOK 1.2 - KOJIR4eCTBO K20, 3KCTPampyeMoro paCTBOpaMI1 1,0 H CH3COONH4 

R 0,2 H HCl 

rpaHYJIOMeTpl14eCKRH COCTaB n04B YlKe LlaBHO Y411ThIBaeTCli npl1 OL\eHKe Ka

JII1HHOrO ypOBHlI nOQB no MeTO):{y 3rHepa- PRMa-,L(oMHHro (Egner-Riehm-Doming o) 

[16]. 

B COOTBeTCTBRI1 C Tpe60BaHHlIMI1 3aKOHa Y Kpal1HhI "0 MeTPOJIOrRH R MeTpo

JIOrl14eCKOH LlellTeJIhHOCTR", arreCTOBaHHhle 113MepRTeJIhHhle (aHaJIHTR4ecKHe) JIa

60paTopl111 06l13aHhI B cBoeH LlellTeJIhHOCTR I1CnOJIh30BaTh LleHCTBYlOml1e HOpMaTI1B

HhIe LloKYMeHThI I1JII1 arreCTOBaHHhle MeTOLlI1KI1 BhIIIOJIHeHIDI R3MepeHRH. 

B 3TOH CBlI3H Hay4HhIM l]eHTpOM "I1f1A RMeHR A.H. COKOJIOBCKOro" BeLleTCli 

CRCTeMaTR4eCKali p ..60Ta, HarrpaBJIeHHali Ha ycoBepIIIeHcTBoBaHRe Hal]ROilaJIhHOH 

CRCTeMhI CTaHLlapTR3aI]I1R. TexHR4ecKRM KOMRTeTOM CTaHLlapnf3aU;HH - TK 142 

"f104BoBeLleHRe" , C03LlaHHOM Ha 6a3e RHCTHTyTa, pa3pa60TaHo CBhlIIIe 300 HopMa

TRBHhIX )lOKYMeHToB B 06JIaCTR n04BOBeLleHIDI, arpOXRMRR R oxpaHhI n04B, H3 HRX 

169 cTaHLlapToB - B paMKax nporpaMMhl 'TapMOHR3aI]HlI HaL\HOHaJIhHhlX cTaHLlap

TOB C MelKLlYHapoLlHhlMH R eBpOn eHCKI1MR" [17]. 
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O TlleJIOM arpOXHMHH Ha OCHOBe MOllH<pHKauHH cYLUecTBYIOLUHX MeTOllOB Pa3

pa60TaHo 8 HaUHOHaJIhHhlX CTaHllapTOB YKpaHHhl CUCTY) H 5 YTBep)f(J\eHHhlx rrpo

eKTOB HOBhlX Ll.CTY, YCTaHaBJIHBalOLUHx MeTOllhl orrpelleJIeHHlI BaJIOBhlX HJIH rro,L\

BIDKHhlX coellHHeHHH a30Ta, <poc<popa HJIH KaJIHlI B nO'-IBax. B TOM 4HCJIe 3 Ll.CTY H 

2 rrpoeKTa Ll.CTY, YCTaHaBJIHBaJOLUHX MeTOllhl orrpelleJIeHHlI nOllBIDKHhIX coellHHe

HHH KaJIHlI B n04Bax (noJ1.1.1). 

TaOJ1Hu,H 1.1- HopMaTHBHhle 1l0KYMeHThl, HJIH YTBep)f(J\eHHhle npoeKThl HOBhIX 

Ll.CTY, YCTaHaBJIHBalOLUHe MeTOllhI onpelleJIeHHlI rrOllBH)I(HhIX co

ellHHeHHH <poc<popa H KaJIHlI B n04Bax YKpaHHhl 

Ha3BaHHe Ll.CTY C~cpa rrpHMeHeHHlI BBelleH B lleHcTBHe 

1 2 3 

,lJ,CTY 4115-2002 QepH03cMhl Orr01l30JIeHHhle, TeMHO- Ll.eHCTBYIOLUHH OT I 

IT04Bhl. OnpelleJIeHHe cephlc On01l30JIeHHhIe, cephle H 2003.01.01 . 

nOllBH)I(HhIX coellHHe- CBeTJIO- Cephle JIeCHhle H llPYrHe ITpHKa3 rOcCTaH-

HHH <poc<popa H KaJIHlI rr04BhI On01l30JIeHHOrO plllla JIeco- llapTa YKpaHHhl OT 

no MOllH<pHUHpoBaH- cTerrHoH 30Hhl. CTaHllapT He pac- 27 HIOIUI 2002 r. N~ 

HOMY MeTony qHPHKO- npocTPaHlIcTclI Ha ropH30HThi, co- 386 

Ba llep)I(aLUHC Kap60HaThI. 

Ll.CTY 4405:2005 Ka- ,lJ,epHoBo-rr01l30JIHCThIe, cephIe H ,lJ,eHcTBYIOLUHH OT 

4eCTBO n04BhI. Orrpe- CBeTJIO-Cephle JIeCHhle, TeMHo-cephle 2006.07.01. ITPHKa3 

lleJIeHHe nO)lBH)I(HhIX OnO)l30JIeHHhle H llPYrHe rr04Bhl rocnoTpe6cTaHllap

COe)lHHeHHH <poc<popa orr01l30JIeHHOr O plllla. CTaH)lapT He Ta YKpaHHhl OT 30 

H KaJIHlI rro MeTO)lY pacrrpoCTpaHlIeTclI Ha rr04BeHHhle Mall 2005 r. N~ 133 
KHpcaHoBa B MOllH<pH- ropmoHThI, cO)lep)l(aLUHe Kap60Ha

KaUHH HHU MIlA ThI . 

,lJ,CTY 4114-2002 qepH03eMhI On01l30JIeHHhle, TeMHO- Ll.eHCTBYIOLUHH OT 

IT04BhI. OrrpelleJIeHHe cephle OrrO)l30JIeHHhle, cephle H 2003.01.01. ! 

rrO)lBH)I(HhIX COe)lHHe- CBeTJIO-Cephle JIeCHhle H )lPYrHe ITPHKa3 rOcCTaH- ' 

HHH <poc<popa H KaJIlUI n04Bhl OrrO)l30JIeHHOrO pll)la, 4ep- )lapTa YKpaHHhI OT I 

no MO)lH<pHUHpoBaH- H03eMhI THnH4Hhle, 06hIKHoBeHHble, 27 HIOHlI 2002 r. N~ 

HOMY MeTO)lY Ma4H- IO)I(Hhle, TeMHO-KaWTaHOBhIe, Kaw- 386 

rHHa TaHOBhle, JIyroBo-4epH03eMHhle, 

JIyroBhle H )lPYrHe rr04BhI aKKYMY-

JIlITHBHOro plI)la JIeCOCTenHOH H 

CTeIIHOH 30H, a TaK)l(e Kap60HaT

HhIe rr04Bhl Y KpaHHcKoro ITOJIeChll. 
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1 2 3 

ITpoeKT Ll.CTY: Ka4e- ,lJ,epHoBO-rrO)l30JIHCThle, cephle JIec- rOCT 26210-91 

CTBO rr04BhI. Onpc)le- Hhle, TeMHo-cephle OrrO)l30JIeHHhle, a IT04BhI. Orrpe)leJIe-

JIeHHe nO)lIlIDKHhIX co- TaK)l(e 4epH03eMhJ: OrrO)l30JIeHHhle, HHe 06MeHHoro Ka-

e)lHHeHHH KaJIHlI rro THrrH4Hhle, 06hlKHoBeHHhle H 10)1(- JIIUI no MeTO)lY 

MeTO)lY MaCJIOBOH B Hble; TeMHO-KaWTaHOBhle H KaWTa- MaCJIOBoH.-M.: 

MO)lH<pHKaUHH HHU HOBhIe n04Bhl }f3)l. cTaHllapTOB, 

HDA HMeHH 1991. --6c. 

A .H.CoKoJIoBcKoro. 

ITpoeKT Ll.CTY: Ka4e- Bce rr04Bhl YKpaHHhl Bop06heBa A.K. 

CTBO n04BhI. Orrpe)le- OueHKa 06ecrre4eH

JIeHHe nO)lBH)I(HhIX co- HOCTH 4epH03eMoB 

e)lHHeHHH KaJIHlI rro KaJIHeM H MeTO)lHKa 

MeTO)lY ,lJ,aweBcKoro B ero onpe)leJIeHHlI 

MO)lH<pHKaUHH HHU IIArpoxHMHlI. 1975. 

HITA HMeHH N~8. C . 132-137. 

A.H .COKOJIOBCKoro. 

ITpeLJ)lO)l(eHHall CHCTeMa llHarHOCTHKH BnOJIHe OTBe4aeT cOBpeMeHHhlM Tp e60

BaHHlIM, rrOCKOJIhKY OHa 4aCTH4HO rapMOHH3HpOBaHa C Me)l(.llYHapOllHhIMH H CBpO

rreHCKHMH HopMaTHBHhlMH )lOKYMeHTaMH. KpOMe Toro, npH ee pa3pa60TKe 6 hlJlH HC

rrOJIh30BaHhI HOBeHWHe TeopeTH4eCKHe nOJIO)l(eHHlI. 

DhlJlH YCTaHOBJIeHhl perHOHhI H THnhl n04B, r,L\e npHMeHeHHe KOHKpeTHhIX XH

MH4eCKHX MeTO)lOB HaH60JIee ueJIeC006pa3HO, 4TO n03BOJIHJIO CYLUeCTBeHHO yr04

HHTh c<pepy HCrrOJIh30BaHHlI MeTO)lOB H BKJII04HTh 3TH MaTepHaJIhI B HaUHOHaJIhHhle 

CTaH.n:apThl. 

ITpeLJ)lO)l(eHhl HopMaTHBhl norpeWHOCTeH onpelleJIeHHlI nO)lBH)I(HhIX COellHHe

HItH <poc<popa H KaJIHlI B 3aBHCHMOCTH OT CBOHCTB rr04B HJIH rpaHYJIOMeTp H4ecKo ro 

COCTaBa, KOTophle B BHlle Ta6JIHU TaK)l(e 6hlJlH BKJII04eHhl B HopMaTHBHhIe 1l0KYMeH

ThI. TaK, HanpHMep, LJ)l1l MeTO)la KHpCaHOBa (LJ.CTY 4405 - 2005 ) C ueJlhIO CHIDKeHIUI 

oWH6KH onpe)leJJeHIUI P205 H K 20 HaMH rrpe1lJl0)l(eHhi BeJIH4HHhI n onpaBoK Ha BJIHlI

HHe rpaHYJIOMeTPH4ecKoro COCTaBa rr04B (no.l,l. 1.2). 

ITpH aHaJIH3e n04B JIerKOrO r paHYJIOMeTpH4eCKoro COCTaBa 3Ha4eHHlI norrpa

BOK, npHBe)leHHhle B Ta6JIHue (B OTHoweHHH cOllep)l(aHHlI K 20 ), CJIellyeT n p H6 aB

JI lITh K <paKTH4eCKHM llaHHhlM aHaJIH3a; Ha TlI)I(eJIhlX rr04Bax - Ha060poT, BhI4HTaTh. 

Ta6JIHUhI C YKa3aHHeM nonpaBoK B 3aBHCHMOCTH OT COCTaBa I1Jlli CBOHCTB n 04B 6hl

http:2003.01.01
http:2006.07.01
http:2003.01.01
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.JIH TaIOKe BK.11104eHbI B CTIUU\~PTbI YKpaHHbI: )J,CTY 4115-2002 (MernA tIMpHKOBa), 

)J,CTY 4114-2002 (MeTOA Ma4Hnl ), rrpoeKT )J,CTY (MeTOA MacJJOBOH). 

Ta6J1uua 1.2 - 3Ha4eHIDI rrorrpa OK rrpH orrpeAeJJeHHH COAep)l(aHIDI P20S H K 20 
B rr04BaX rro MeTO'AY KHpcaHOBa B 3aBHCHMOCTH OT COAep)l(aHHlI 

<j>H3H4eCKOH rJUIHl Mr/Kr 

COAep)I(aHlfe <j>paKQHH rr04BbI MeHIee I Hvut'~m., .... , m 


0,01 MM, % (rro Ka4UHCKOM)') eAeJIlIeMbrH rrOKaJaTeJIb 


P20 S K20 
6, He 60Jlee + 30 +30 

6-10 +25 +20 
11-15 +20 + 10 
16-20 + 15 +5 
21-25 +10 0 
41-45 0 
46-50 -10 
51-55 -20 
56-60 -30 
60-65 -40 

66, He MeHee -50 

)],JIll OTAeJIbHbIX MeTOAOE COBepllIeHCTBOBaHbI H BKJl104eHbI B CTaHAapT HJlH 

p aJpa60TaHbI HOBbIe rpaAaUHH 6ecrre4e HHOCTH rr04B rrOABH)I(HbIM <j>OC<j>OpOM HJlH 

KaJIHeM. 

Heo6xoAUMO rrpH3HaTb, If HCrrOJIb30BaHUe rrorrpaBOK MO)l(eT JIUllIb HecKOJIbKO 

rrOBbICHTb T04HOCTb AuarHOCTHIG1 o He pellIHTb rrpo6JJeMY B UeJJOM. TaK, HarrpuMep, rrpH 

O,lUUlX H TeX )l(e 3Ha4eHIDIX C ,ep)l(aHIDI HJIa HJIH <j>U3H4eCKOH rIlUHbI rr04BbI MOryT 

Pa3JIH4lITbCli rro MHHepaJIOrH4ecl My COCTaBy, 'frO, B rrpHHUUITe, MO)l(eT rrOBJJIDITb Ha 

pe3YJIbTaTbI fiX XUMH4ecKOro aH H3a. KpOMe TOro, AJIlI YCTaHOBJJeHIDI HOPMbI rrorpellI 

HOCTH aHaJIH3a Heo6xOAHMa Aorr 'JlHHTeJlbHali HH<j>OPMauHlI 0 COAep)l(aHlfH <j>H3H4eCKOH 

rIlHHbI, rrpH4eM, JTa HH<j>opMaUIDI oJI)l(Ha 6bITb T04HOH. 

IlpOBeAeHHalI CPaBHHTeJIbt oueHKa T04HOCTH PaJHbIX MeTOAOB AHarHOCTHKH rro

KaJaJIa CJIeAY/OIl\ee. IlpHMeHeHHe KHCJJOTHOro MeTOAa KHpcaHOBa (fOCT 26207) BeAeT 

K HCKyCCTBeHHOM)' 3aHJ1)I(eHUIO 0 HKH KaJIHHHOro COCTOliHIDI rr04B Y KpaHHcKoro IloJJe-

Cbll - 45 6armoB (TaM. 1.3). 3m BlI3aHO C TeM, 4TO rr04BbI AaHHOH 30HbI, KaK rrpaBHJIO, 

HMelOT JIerKHH rpaHyJlOMeTpH4ec KHH COCTaB (MeHee 20 % <j>H3H4eCKOH rJIHHbI), a HCCJJe

l3 

AOBaHIDI rro paJpa60TKe AaHHbIX rpyrrrrHpoBoK lIBHO rrpOBOAH.JIHCb Ha 60Jlee TlI)I(eJIbIX 

rro4Bax POCCHH (rro-BHAUMOM)', cpeAHecyrJIHHHCTOro rpaHyJJOMeTpH4eCKoro cOCTaBa). 

Ta6J1uua 1.3 - CpaBHHTeJIbHali oueHKa MeTOAOB AHarHOCTI1KH KaJIHHHoro COCTOliHIDI 

rr04B YKpaHHbI (100 6armoB - BbICllIali T04HOCTb) 

MeTOA HopMaTHBHbIH AOKyMeHT IloJJecbe JIeCOCTeITb CreITb 

Ma4HTHHa )J,CTY 4114 35 115 115 

)J,arneBcKoro IlpoeKT )J,CTY 100 100 110 

KHpcaHOBa fOCT 26207 45 - -
KHpcaHoBa )J,CTY 4405 70 - -
MacJIOBOH IlpoeKT )J,CTY 80 120 120 

qHPHKOsa fOCT 26204 - 170 230 
qHpHKoBa )J,CTY 4115 - 115 -

IlpHMeHeHHe KHCJIOTHOro MeTOAa qHpHKoBa (fOCT 26204) rrpHBoAHT K HC

KycCTBeHHoMY 3aBbIllIeHHIO oueHKH o6ecrre4eHHoCTH HeKap60HRTHbIX rr04B 30HbI 

JIecoCTerrH KaJIHeM (170 6aJIJlOB) H oco6eHHo, rr04B CTerrH (230 6aJIJJOB). 

T04HOCTb oueHKH ITJlOAOPOAHli rr04B YKpaHHbI rrpH HCrrOJlb30BaHHH )J,CTY 

4405 (MeTOA KHpcaHoBa) H )J,CTY 4115 (MeToA qHpHKoBa) rro CpaBHeHHIO C COOT

BeTCTBYIOIl\HMH fOCTaMH CCCP HeCKOJlbKO rrOBbIllIaeTCli. TeM He MeHee, rrony

4HTb 06beKTHBHYIO OUeHKY KaJIHHHOrO COCTOllHIDI rr04B rrpH llIHPOKOM rrpHMeHeHHH 

(Ha MHJIJIHOHaX reKTapOB) ")I(eCTKHX" KHCJlOTHbIX MeTOAOB, 4pe3BbI4aHHO CJlO)l(HO. 

v!3 Bcex H3Y4aeMbIX MeTOAOB, TOJIbKO HCrrOJJb30BaHHe COJJeBOrO MeTOAa )J,a

llIeBCKoro rr03BOJilieT 6e3 BClIKHX rrorrpaB04HbIX K03<j><j>HUHeHTOB AOCTaT04HO 06beK

THBHO oueHHTb KaJIHHHOe COCTOllHHe rr04B YKpaHHbI (100-110 6aJIJJOB). C OOTBeTCT

BylOIl\HH HaUHOHaJIbHbIH cTaHAapT YKpaHHbI BCTYrrHT B AeHcTBHe, BepoliTHo, B 

2014 roAY. 



--

- --

14 15 
2 OIJ;EHKA KAJIl1tl:Horo COCTOmU15I OCHOBHbIX Tl1ITOB ITOlffi 

YKPAl1HbI HA OCHOBE YCOBEPlIlEHCTBOBAHHOtl: Cl1CTEMbI 

ITOQBEHHOtl: L(l1ArHOCTl1Kl1 

ITo npHpO)lHblM YCJIOBHlIM TepPJITOpIDI YKpaHHbI B HarrpaBJIeHHH C ceBepo

3ana)la Ha IorO-BOCTOK pa3)leJUleTCl! Ha TpH OCHOBHble 30HbI: YKpaHHcKoe ITOJIeCbe, 

JIecoCTenb H CTerrb. ITPHpO)lHble 30HbI cYlllecTBeHHo Pa3JIH'JaIOTCl! rO)lOBOll CYMMOll 

aKTHBHbIX TeMneparyp H KOJIH'IeCTBOM BbIlla)lalOlllHX OCa)lKOB (TaOJl. 2.1). 

TaOJlHQa 2.1- Cpe)lHeMHOrOJIeTHl!JI rO)lOBaJI cYMMa aKTHBHbIX TeMrrepaTYP H KOJIH

qeCTBO OCa)lKOB B 3aBHCHMOCTH OT KJIHMaTl1qeCKOll 30HbI YKpaHHbI 

30Ha CYMMa TeMneparyp BbIllle, °C CYMMa OCa)lKOB, 

0 5 10 15 MM 

CTerrb 3590 3490 3155 2600 406-514 
JIecocTerrb 3110 2990 2660 2010 547-645 
ITOJIeCbe 3090 2960 

-
2595 1865 621-922 I 

06111aJI rrJIOllla)lb 3eMeJIb B YKpaHHe COCTaBJIlIeT 60 MJIH. ra (noJl. 2.2). 

TaOJIHQa 2.2 - 3eMeJIbHbIll !\lOH)l YKpaHHbI (18] 

KaTerOpHl! 3eMeJIb TbIC. ra ITpoueHTbI 

Bcero 3eMeJIb, TbIC. ra 60354,8 100 
3eMJIH c.-x. Ha3HaqeHHJI 42337,6 70,1 
ITalllHJI 32544,1 53,9 
3aJIe)f(b 404,8 0,7 
MHOrOJIeTHHe HaCa)f()leHHJI 912,8 1,5 
CeHoKocbI 2410,2 4,0 
ITacT6Hllla 5528,5 9,1 

ITpfl 3TOM fIJIOllla)lb 3eMeJIb CeJIbCKOX03JIllCTBeHHoro Ha3HaqeHHJI COCTaBJIlIeT 

43 MJIH. ra, a rrJIOllla)lb rralllHH - 32,5 MJIH. ra, T.e. CTerreHb pacrraxaHHOCTI1 CeJIbCKO

X03l!HCTBeHHbIX yrO)lHll COCTaBJI.l!eT 80 %, a CeJIbCKOX03JIHCTBeHHoro OCBOeHHJI 

70%. 

HaH60JIee rrecTphlM l!BJI5IeTCJI rrOl.(BeHHblll rrOKpOB ITOJIeChl!, l.(TO 06YCJIOBJIeHO 

60JIhillOH HeO)lHOpO)lHOCThTO rpaHYJIOMeTpHqeCKOrO H XHMHl.(eCKOrO COCTaBa rrOqBO

06pa3YIOIIIHX rropo)l, XOPOIllO pa3BHTbIM Me30peJIbe!\loM, 6JIH3KHM ypoBHeM 3aJIera

HHJI rpYHTOBbIX BO)l. ITpe06JIa)laIOT (6oJIee 65%) )lepHOBO-rrO)l30JIHCTble rreCl.(aHble Ii 

rJIHHI1CTO-rreCqaHble rrOqBbI . L(epHoBO-rrO)l30JIHCTble H )lepHOBble OrrO)l30JIeHHble 

rrOqBbl ITOJIeCbJI pacrrpocTpaHeHbl Ha rrJIOllla)lH 3,8 MJIH. ra, TO eCTb OKOJIO 10 % Bcell 

rrJIOllla)lH rralllHH YKpaHHbl (noJl. 2.3). 

ITol.(Boo6pa3YlOllleH nOpO)lOH 60JIbilleH TeppHTOpl1H 30Hbl JIecocTerrH CJIY)f(aT 

JIeCCbl H JIeCCOBH)lHble cyrJIHHKH, npeHMYllleCTBeHHo cyrJII1HHCTOro rpaHYJIOMeTpH

l.(eCKOrO COCTaBa. B rrOl.(BeHHOM rroKpoBe )laHHOll 30Hbl rrpe06JIa)lalOT qepH03eMbl 

THrrHqHhle , COCTaBJIJIIOIIIHe OKOJIO 57 % 06111ellIIJIOllla)lH rralllHH. 

TaOJIHQa 2.3 - ITOqBeHHble pecypcbI YKpaHHbl [20] 

CeJIbCKOX03l!llCTBeHHhle ITalll 
ITOl.(Bbl 

yrO)lbl!, TbIC. ra HJI, % 
4epHo3eMbl OrrO)l30JIeHHble 3418,7 91 ,6 
4epHo3eMbl THrrHl.(Hble 5779,6 91 ,8 
4epH03eMbl 06blKHoBeHHble 10488,6 88,3 
4epHo3eMbl IO)f(Hble 3639,9 88,8 
JIyroBO-l.(epH03eMHhle H qepH03eMHo

2038,9 60,0 
JIyroBble 


CBeTJIO-Cepble JIeCHble, cephle JIeCHble, 

4333,4 80,5

TeMHo-cephle OrrO)l30JIeHHble 

L(epHoBO-rrO)l30JIHCTble, OrrO)l30JIeHHhle, 
3850,2 74,1 

OrJIeeHHble 

TeMHo-KaIllTaHoBble, KalllTaHOBble COJIOH

ueBaTble, JIyroBo-KalllTaHoBble COJIOHueBa- 1382,9 80,0 
Tble, COJIOHUbl KalllTaHOBble 

EYP03eMbl (orrO)l30JIeHHble, rrO)l30JIHCTble, 
1110,0 43,9 

nyroBo-6YPo3eMHO-nO)l30JIHCTble, r JIeeBble) 

KOpHQHeBhle 48,5 26,2 
JIyroBo-6oJIOTHble H 60JIOTHble 975,3 7,9 
AJIJIIOBHaJIbHble JIyroBble H JIyroBo

60JIOTHble 
781 ,9 18,8 

Top!\loBble HH3HHHble 559,4 14,9 
L(epHoBO-neCQaHble H neCKH 505,5 24,2 
L(pyme . 647,9 37,5 
Bcero 39822,9 78,5 

ITOQBeHHhIll rroKp oB CTerrH Ha JIeCCOBblX rropo)lax npe)lCTaBJIeH QepH03eMHhI

MH H KalllTaHOBblMH rrOQBaMH. ITpe06JIa)la1OT QepH03eMbI 06b1KHOBeHHble, rJIaBHbIM 

06Pa30M, TJI)f(eJIOcyrJIHHHcToro H rJIHHHCTOro rpaHYJIOMeTpHQeCKOrO COCTaBa: OHH 
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COCTaBJlJlIOT OKOJIO 60 % 06IUeH ImOIUa)];11 naIUHI1. Tlo'lBo06pa3YIOIUeH nOpO)];OH Ha 

OCHOBHOH Teppl1TOpl111 30Hhl CTenl1 JlBJIJleTCJI JIecc 11 JIeCCOBI1)];Hhle cyrmlHKI1. 

B nO'lBe, B OTJII1'1l1e OT nO'lBo06pa3yIOIUl1x nopo)];, KaJJl1H HaxO)];I1TCJI He TOJIh

KO B COCTaBe MI1HepaJIhHhlX CTpyKTyp, HO 11 BXO)];I1T B COCTaB CJIO)J(HhIX opraHO

MI1HepaJJhHhlX KOMnJIeKCOB, a TaK)J(e I1MeeTCJI B OCTaTKax paCTI1TeJIhHOrO, )J(I1BOTHO

ro 11 MI1Kp06110JIOrl1'1eCKOrO npOI1CXOlK)];eHI1J1. 

XapaKTepHOH oc06eHHOCThIO KaJJl1HHOrO COCTOJlHI1J1 nO'IB JlBJIJleTCJI qeTKO Bhl

palKeHHaJi 30HaJJhHOCTh B CO)];eplKaHI1I1 BaJJOBoro KaJJl1J1, KOTOpaJi onpe)];emleTCJI, 

rJIaBHhIM 06Pa30M, rpaHYJlOMeTpl1qeCKI1M COCTaBOM noqBo06pa3YIOIIIeH nOpO)];hI. 

CO)];ep)J(aHl1e BaJJOBOro KaJlIDI B03paCTaeT OT TOP<PJlHD1X 11 )];epHOBO-nO)];30JII1CThIX 

rJII1HI1CTO-nec'laHhIX nOqB TlOJIeChJl - 0,5-0,8% K 20, K TJI)J(eJIOcYrJII1HllCThIM 11 rJIllHll 

CThIM '1epH03eMaM IOlKHhlM 11 TeMHO-KaJIlTaHOBhIM nO'IBaM - 2,2-2,4 % K20. 

Ha OCHOBe )];aHHhIX, nOJIyqeHHhlX npl1 I1CnOJIh30BaHI111 fOCToB CCCP, npll 

HJlTO C'II1TaTh, 'ITO cO)];ep)J(aHl1e nO)];Bll)J(HOrO (06MeHHoro) KaJJllJl B naXOTHOM ropl1

30HTe nOqB oT06palKaeT npllpO)];Hhle 30HaJJhHhle oc06eHHOCTI1 11 TeCHO CBJl3aHO C 

BaJIOBhIM KaJJl1eM. OHO KOJIe6JIeTcJI OT 1-5 Mr K 20 /100 r B )];epHOBO-nO)];30JII1CThIX 

rJII1HI1CTO-neC'IaHhIX nOqBaX TlOJIeChJl )];0 23-40 Mr K20llOO r nO'lBhI (no MaCJIOBoH) 

B '1epH03eMax 06hIKHoBeHHhlx 11 lOlKHhlX TJI)J(eJIOcYrJII1HI1CTOro 11 rJIllHllcTOro rpaHy

JlOMeTpllqeCKoro COCTaBa (TaoJI.2.4). 

TaoJIuua 2.4 - CO)];ep)J(aHue 11 <pOPMhI KaJJl1J1 B naXOTHOM CJIoe nO'IB YKpal1HhI [19] 

BaJJOBOH JIerKo 06Me He06

KaJJI1H, pacTBo- HHhlH MeHHO-

TlOqBhl % PI1MhIH <p I1KCI1 

pOBaH-

HhIH 

Mrll00 r nO'lBhI 

1 2 3 4 5 
ilOJleCbe 

.ll.epHoBO-CJIa60nO)];30JlI1CThle OrJIeeHHhle 0,79 0,9 1,0 14,6 
rJlI1HUCTO-neCqaHhle Ha )];peBHeaJIJIIOBl1aJJh

HhlX peqHhIX OTJlOlKeHI1J1X 

.ll.epHoBO-Cpe)];Hen0):l30JIllCTble CYrJIl1HI1CThle 1,71 1,6 4,8 48,6 
Ha )];peBHeaJJJIlOBl1aJJbHblX OTJIOlKeHI1J1X 

CBeTJlO-Cepble JleCHhie nhIJIeBaTO- 1,79 1,4 3,1 49,5 
cyneCqaHble Ha JIeccax 

1 	 2 3 4 5 
JIecocmenb 

qepH03eMhl Tl1nllqHhle MaJJorYMycHhle 2,11 1,1 15,7 199,0 
Cpe)];HeCYrJII1HHCThle HU JIecce 

To )J(e, Cpe)];HeCMhlThle 1,93 0,7 7,3 163,2 

qepH03eMhi Tl1nl1qHble CJIa60ryMycllpoBaH- 2,32 0,9 7,0 143,7 
Hhle KpynHOnhlJleBaTO-JIerKocYrJIl1HI1CThle 

To )J(e, Cpe)];HeCMhIThle 2,32 0, 8 8,8 81,6 
QepH03eMhl THnHqHble MaJIoryMycHhle 2,15 0,9 14,3 211,0 
KpynHOnhIJIeBaTO-Cpe)];HecYrJIHHI1CThle Ha 

JIecce 
.Y 	 To )J(e, Cpe)];HeCMhlThle 2,03 0,6 11,7 186,6 

Cephle JIeCHhie JIerKocyrJII1HI1CTbie 2,08 1,5 7,7 186,0 
To )J(e, Cpe)];HeCMhlTble 2,06 0,6 16,9 158,7 
TeMHo-cephle OnO)];30JIeHHble Cpe)];HecYrJIH- 2,24 1,1 9,1 172,7 
HI1CThle Ha JIeCce 

To )J(e, Cpe)];HeCMhIThle 2,33 1,5 13,9 166,7 
QepH03eMhl onO):l30JIeHHhle Cpe)];HecYrJIl1- 2,17 0,9 18,4 242,9 
HllCThle Ha JIecce i 
To )J(e, Cpe)];HeCMhIThle 2,20 1,2 15 ,5 244,0 

Cmenb 

QepH03eMhi 06hlKHoBeHHhie MaJJorYMycHhle 1,96 1,5 23,2 209,4 
TJI)J(eJIOcyrJIllHI1CThle 

QepH03eMhI OOhlKHoBeHHble MaJJorYMycHble 2,28 2,0 37,0 305,3 
QepH03eMhi 06hIKHoBeHHhie Cpe)];HeryMyc- 2,23 1,2 28,0 265,9 
Hhle JIerKOrJIllHI1CThle 

QepH03eMhI IO)J(Hhle JIerKOrJIHHHCThle 2,19 1,4 28,5 250,0 
KaIUTaHOBhle OCTaTO'lHO- 2,26 1,8 39,8 325,6 
cJIa60COJIOHu,eBaThle TJI)J(eJIOcyrJIHHI1CTble 

ECJIH Cy)];HTh 0 KaJJHHHOM pe)J(HMe nO'IB no )];aHHbIM TaK Ha3blBaeMhlX " lKecT

KI1X" (KllCJIOTHhIX I1JII1 IUeJIO'lHhIX) MeTO)];OB, TO C03)];aeTCJI nOJIHaJi I1JIJl103llJ1 TOro, 

'ITO B YKpal1He no Mepe YTJI)J(eJIeHllJI rpaHYJIOMeTpl1'1ecKoro COCTaBa B HanpaBJIeHl111 

C ceBepO-3ana):la Ha lOrO-BOCTOK 06eCneqeHHOCTh nO'IB )];OcTynHhIM paCTeHI1J1M Ka

JIl1eM CYIUeCTBeHHO B03paCTaeT. 

B TO )J(e BpeMJI no )];aHHhIM MeTO,lla .ll.aIUeBcKoro (JIerKOpaCTBOpI1MhIH KaJII1H) 

KaJJl1HHhlH pe)J(IfM Hey)];06peHHhIX naXOTHhIX nO'IB MaJJO 3aBI1CI1T OT Tl1na nO'IB 11 Ha

XO)];I1TCJI B npe)];eJIax 0,9-2,0 Mr K20ll 00 r nOqBhI. 

J1cnOJlb30BaHl1e ycoBepIUeHcTBoBaHHoH CI1CTeMhI n O'lBeHHOH )]; l1ar HOCTI1KI1 

n03BOJII1JIO YCTaHOBI1Th, 'ITO npl1pO)];HbIH <pOC<paTHhIH ypOBeHh naXOTHblX OO'lB YK



18 

paHHbI HaXOLlHTCli Ha rpaHHue HH3KHX H CpeLlHHX 3HaqeHHM 06eCIIeqeHHOCTH IPOC

IPOPOM, a KaJlHMHbIM ypOBeHb COOTBeTCTByeT cpeLlHeM 06eCIIeqeHHOCTH LlaHHbIM 

3JIeMeHTOM IIHTaHHlI. 

3TO 06'bliCHlieT XOPOlilO H3BeCTHble 3MIIHpHqeCKHe LlaHHble 0 BbICOKOM 31P

lPeKTHBHOCTH MHHepaJIbHbIX YLl06peHHM, B TOM qHCJIe KaJlHMHbIX (IIpH YCJIOBHH OII

THMH3aUHH YCJIOBHM Bblpall\HBaHHlI KYJIbTYP), Ha 60JIblIlHHCTBe THIIOB paHee 3KC

TeHCHBHO HCIIOJIb3yeMblx IIaXOTHbIX IIOqB. 

B ra6JIHu:e 2.5 IIpHBeLleHbI peKoMeHLlyeMble Ll03bI YLl06peHHM, IIonyqeHHble 

Ha OCHOBe MHOrOqHCJIeHHbIX IIOJIeBbIX OIIbITOB HayqHbIX yqpelKLleHHM H arpOXHM

CJIYlK6bI cTPaHbl. BeJIHqHHbI Ll03, IIpHBeLleHHble B CIIpaBOqHHKe 3a 1986 roLl, eCTeCT

BeHHO, lIBJIlilOTCli YCTapeBlIIHMH. B LlaHHOM cJIyqae BalKeH TOT lPaKT, qTO OIITH

MaJlbHble Ll03bI 1P0CIPOPHbIX H KaJlHMHbIX YLl06peHHM IIOLl OCHOBHble KYJIbTYPbI 

npaKTHqeCKH He YMeHbliialOTCli IIpH IIepeXOLle OT "6eLlHbIX" LlepHOBO-IIOLl30JIHCTbIX 

IIOqB K "60raTbIM" qepH03eMaM OIIOLl30JIeHHbIM, THIIHqHbIM H 06bIKHOBeHHbIM. 

Ta6JIHu:a 2.5 - PeKoMeHLlyeMble Ll03bI MHHepaJIbHbIX YLl06peHHM B 3aBHCHMOCTH 

OT THIIa IIOqBbl H Bblpall\HBaeMOM KyJIbTyphl [20] 

KyJIbTy pa TIOqBa P 20 5 Kr/ra K 20 Kf/ra 
03HMali IIlIIeHHua 	 L!.epHoBo-IIOLl30JIHCTali 90 90 

Cepall JIeCHali 90 90 
lfepH03eM OIIOLl30JIeHHbIM 90 90 
lfepH03eM THIIHqHbIM 90 60 
lfepH03eM 06bIKHoBeHHbIM 90 60 

KyKypy3a Ha 	 L!.epHoBo-nOLl30JIHCTali 60 90 
3epHo 	 Cepall JIeCHali 60 90 

4epH03eM OIIOLl30JIeHHbiM 90 60 
lfepH03eM THIIHqHbIM 90 60 
lfepHo3eM 06bIKHoBeHHbIM 90 60 

CaxapHal! CBeKJIa 	 LJ:epHoBo-IIOLl30JIHCTali 140 190 
li'epH03eM OIIOLl30JIeHHbIM 160 180 
lfepH03eM THIIHqHbIM 170 150 
_4epH03eM 06bIKHO_~HHbliL 150 140 

~-

npH 3TOM OIIT~MaJlbHble Ll03bI YLl06peHHH 3aBHCliT He CTOJIbKO OT THIIa IIOq

Bbl, CKOJIbKO OT 6HOJIOmq eCKHX oc06eHHOCTeM Bblpall\HBaeMOM KyJIbTYPbl. HeKOTO

poe YMeHblIleHHe Ll03 1P0CIPOPHbIX H KaJlHMHbIX YLl06peHHM Ha 06bl KHOBeHHbIX 
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qepH03eMax 30HbI CTenH 06'bliCHlieTCli HeBbICOKOM 31PIPeKTHBHOCTbIO IIOBbllIleHHblX 

Ll03 B YCJIOBHlIX OCTporo HeLlOCTaTKa BJIarH . 

AKCHOMa arpOXHMHqeCKOH HaYKH: qeM Bblille ypOBeHb IIJIOLlOPOLll1l1 IIOqB B 

OTHOlIleHHH KOHKpeTHoro 3JIeMeHTa IIHTaHHlI paCTeHHM, TeM HHlKe OIITHMaJlbHal! LlO

3a COOTBeTCTBYIOll\erO YLl06peHHlI. EJIH3Kal! peaKUHlI paCTeHHM Ha YLl06peHHe lIBJIlI 

eTCli npllMblM LlOKaJaTeJIbCTBOM OTCYTCTBHJI CYIIIeCTBeHHOM rrpHpOLlHOM HeOLlHopOLl-

HOCTH PaJHbIX THIIOB naXOTHbIX nOqB B OTHOlIleHHH IIHTaTeJIbHblX 3JIeMeHTOB. 

AHaJlH3 MaTepHaJIOB arpOXHMCJIYlK6bI ( rOCYLlapCTBeHHoro yqpelKLleHHlI " I1H

CTHTYT oxpaHbI rrOqB YKpaHHbl"), nOKaJaJI, qTO B rOLlbI TaK HaJbIBaeMOM «HHTeH

CHBHOM XHMH3aUHH» (1966-1990) cpeLlHeB3BeIIIeHHoe cOLlep)!(aHHe 1P0cIPopa H Ka

mill B rrOqBax cTpaHbI nOCTOllHHO pOCJIo. B YCJIOBHlIX lPaKTHqeCKH 3KCTeHCHBHoro 

3eMJIeLleJIHlI (1995-2010) Ha6JIIOLlaJIOCb IIOCTeIIeHHoe CHH)!(eHHe ypOBHlI IIJIOLlOPO-

LlHlI IIOqB B OTHOlIleHHH KaJlHlI. 

TIPH 3TOM HHTeHCHBHOCTb CHHlKeHHlI 6blJIa 3HaqHTeJIbHO HHlKe nporH03HoM, 

nOJIyqeHHOM HaMH Ha OCHOBe cTaTHCTHqeCKOM 06pa60TKH LlaHHhIX pliLla nOJIeBbIX 

onbITOB. 

CpeLlHeB3BelIleHHoe cOLleplKaHHe nOLlBH)!(HbIX IPOPM KaJlHlI B 60JIblIlHHCTBe 

rraXOTHbIX rrOqB YKpaHHbI YlKe K 2010 rOLlY LlOJl)!(HO 6blJI0 BepHYThCli K ypOBHIO 

1966-1970 rOLlOB H COCTaBJIlITb OKOJIO 98 Mr K 20 1 Kr nOqBbI. To eCTb, 06eCrreqeH

HOCTb KaJlHeM 60JIbII1HHCTBa IIaXOTHhIX IIOqB YKpaHHbl B HaCTOllillee BpeMli MOlKHO 

oueHHTb KaK cpeLlHIOIO. 

ComacHo )!(e LlaHHbIM arpOXHMHqeCKOrO 06CJIeLlOBaHHlI nOqB, cpeLlHeB3Be

II1eHHOe cOLleplKaHHe K 20 B IIOqBaX cTpaHbI COCTaBHJIO K TOMY BpeMeHH 

112 Mr K20 /Kr nOqBbl. 

113yqeHHe IIPHqHH paCXO)!():leHHlI LlaHHblX (9,8 H 11,2 MrllOO r), nOJIyqaeMblX 

B IIOJIeBblX OIIbITaX HayqhblX yqpe)!():leHHH H LlaHHblX arpOXHMCJIYlK6bI crpaHbI n\)

KaJaJlO, qTO OLlHHM H3 lPaKTOpOB BHLlHMOCTH He3HaqHTeJIbHOrO CHHlKeHHlI COLleplKa

HHlI P 20 5 H K 20 B IIOqBaX, B YCJIOBHlIX pe3KO OTpHuaTeJIbHOrO 6aJ1aHCa rrHTaTeJIbHbIX 

BeIIIeCTB B 3eMJIeLleJIHH, lIBJIlIeTCli HeCOBepII1eHCTBO MeTOLlHKH 06CJIeLlOBaHHlI. A 

HMeHHO: BbIBeLleHHe B IIOCJIeLlHHe rOLlbl H3 060poTa H 06CJIeLlOBaHHlI HaHMeHee IIJIO

LlOPOLlHbIX nOq B. E CJIH B 1966-1970 rOLlax nJIOll\aJlb 06CJIeLlOBaHHlI COCTaBMa 
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31,8 MIlH. ra, TO B 2006-2010 ro.nax - Beero 24,8 MIlH. ra. ::no aBTOMaTH'IeCKH cno

C06CTBOBaJIO HCKYcCTBeHHoMY 3aBbIllleHHlO CTaTHCTH'IeCKHX nOKa3aTeJleH. 

COrJIaCHO Pa3pa6OTaHHOMY nporH03y, BnepBble 3a nOene,ll,HHe 10-15 J1eT 0)1(1{

)laeTCJI npeKpaIUeHHe CHIDKeHHJI CO,ll,ep)KaHHJI nO,ll,BHJKHOrO KaJIHJI B nOIlBax. BOJ1ee 

TOro, BCJ1e,ll,CTBHe TOro, 'ITO '1aCTb BHOCHMbIX KaJIHHHblX y,ll,06peHHH paCTeHHJIMH He 

HCn0J1b3YeTCJI, 6Y,ll,eT Ha6J1lO,ll,aTbCJI onpe,ll,eJ1eHHOe nOBbIweHHe KaJIHHHOrO YPOBHJI 

nO'IB. K CO)KaJIeHHlO, B CBR3H C HH3KHMH ,ll,03aMH BHOCHMblX KaJIHil:HbIX y,ll,06peHHH, 

npouecc HaKOMeHHJI OCTaTO'lHOrO KaJIHJI y,ll,06peHHH B nO'IBax 6y)],eT O'leHb Me)],

J1eHHblM. 

PeanbHoe CO,ll,epJKaHHe nO,ll,BIDKHbIX q,OPM KaJIHJI B 60J1blllHHCTBe nO'IB YKpaH

HbI B 6J1IDKaAlllee ,ll,eCHTHneTHe OCTaHeTCR npaKTHlleCKH Ha ypOBHe npHpO,ll,Horo, KO

Topbm COOTBeTCTByeT cpe,ll,HeH 06eCne'leHHOCTH KaJIHeM (He 60J1ee 8-9 Mr K20/lOO r 

nO'lBbI). IlO3TOMY)J,J1H nonyqeHHJI BbICOKHX H CTa6HJ1bHbIX yp0JKaeB ceJ1bCKOX03J1HCT

BeHHblX KYJIbTYP, Ha 60JIblllHHCTBe HeoKYJIbTYpeHHblx, wm MaJIOOKYJIbTYpeHHbIX 

naXOTHblX nO'IB CTpaHbI He06xo)],HMo BHOCHTb KaJIHHHble y,ll,06peHHJI. 

3 3<1><1>EKTHBHOCTb KAJII1HHbIX YAOBPEHI1H HA IlOlffiAX 

OCHOBHbIX IlPI1POAHbIX 30H YKPAI1HbI 

3q,q,eKTHBHOCTh KaJIHHHblX y,ll,06peHHH onpe,ll,eJ1JIeTcJI, npe)K,ll,e Bcero, ypOB

HeM MO)],OPO,ll,HJI nO'lB, 6H0J10rH'IeeKHMH oco6eHHOCTIIMH KYJ1bTYP H KJIHMaTH'Ie

CKHMH YCJIOBHJlMH. 

113BecTHO, 'ITO B HanpaBJIeHHH C eeBepO-3ana)J,a Ha IOro-BOCTOK, TO eCTb OT 

IlOJIeCbJl)],O Kpail:Hero lOra CTenH, 3q,q,eKTHBHOCTb KaJIHHHbIX y,ll,06peHHH CHIDKaeT

CII. AaHHoe JlBJIeHHe npHHJITO 06'bRCHlITb YTJI)KeJIeHHeM rpaHYJIOMeTpH'IeCKoro CO

CTaBa H YBeJ1H'1eHHeM, npH 3TOM, cO,ll,epJl.:aHHJI nO,ll,BIDKHoro KaJIHII. Ha nepBbIil: 

B3rJIlI,ll" ,ll,aHHOe YTBep)K,ll,eHHe BbIrJIJI,ll,HT BnOJIHe y6e,ll,HTeJIbHbIM. 

TaK, HanpHMep, cornaCHO aHaJIH3a nOIlB, npHpO)],Hoe co)]'ep)KaHHe nO,ll,BIDK

Horo KaJIHJI B naxOTHoM enoe nO'IB B03paCTaeT C 1-4 Mr/lOO r nOIlBbI (O'leHb HH3KaJI 

06eCne'leHHOCTb KaJIHeM) B ,ll,epHOBo-nO,ll,30J1HCTbIX rnHHHCTO-neC'IaHblX nO'IBax Ilo

JIeebR ([,OCT 26207-91-MeTo,ll, KHpcaHoBa) ,ll,0 29-37 Mr K 20llOOr nO'IBbI (O'leHb 
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BbICOKaJI 06eCne'leHHOCTb KaJIHeM) B '1epH03eMax 06bIKHoBeHHbIX H IO)KHbIX THJKe

J10CYrJIHHHCTOro H fJIHHHCTOfO rpaRYJIOMeTpH'IeCKOrO COCTaBa 30HhI CTenH ([,OCT 

26204-91- MeTO)], '1HpHKoBa) [6]. 

IlpoBe)]'eHHaJI CTaTHCTH'IeeKaJI o6pa6OTKa )laHHb1X reorpaq,H'leeKOH CeTH OllblTOB C 

y,ll,06peHHllMH H Ma:repHaJIOB arpoXHMH'leeKoil: cnyJK6h1 YKpaHHbl (HbIHe rocy,ll,apCTBeH

HOro Ylfpe)K,ll,eHIDI «I1HCTHryT OXpaHbI nO'IB YKpaHHbm) n0Ka3hIBaeT, 'ITO npH 3TOM 

CHHJKaeTCR H OKyIlOOMOCTh KaJIHil:Hb1X y,ll,06peHHif npH6asKOH YPOJKaJl ceJ1bCKOX03J1HCT

BeHHbIX KYJ1bTYP, B TOM '1HCJIe 03HMOH llllleHHllbl (PHe. 3.1). 

IlOCKOJ1bKY aHaJIH3 6oJ1blllHHCTBa not{B npoBO,ll,HJICJI no MeTO,ll,y '1HpHKoBa (no Me

TO,ll,y KHpcaHoBa - TOJ1bKO nO'IBbI 30HhI IloJIeebll), co)]'epJKaHHe K 20 Ha pHc)'HKe, r,ll,e 

npe)],CTaBJ1eHbI nO'IBbI Bcex KJIHMaTH'leCKHX 30H, ,ll,aHO B nepec'lere HMelIHO Ha MeTO,ll, '1H

pHKoBa. AaJ1bHeHlllHe HCCJle,ll,OBaHHJI nOKa3aJ1H, 'ITO B )],eHCTBHre.J1bHOCTH npH'lHHHO

CJIe,ll,CTBeHHble CBR3H HeCKOJ1bKO HHbIe. 

q, 
!oC 

~14 
,s 

4,01-- q!i! 
rJ[,. 3,5 
t:: 
~ 

g 3,0 

2,5::Ii 
Q) 
III 
~ 2,0 

0 
1,5 

4 14 1.I. " 
COAePlKBHl1e B nO"lBaJ< nOABl1lKHoro K20, Mr/100r 

PHCYHOK' 3.1 - AHHaMHKa OKYnaeMOCTH KaJIHHHbIX y)],06peHHil: (,ll,Ola Kw Ha q,oHe NP) 
npH6aBKOH YPO)KaJI lepHa 03HMOil: llllleHHUbI B HanpaBJIeHHH C ceBepo

3anMa Ha IOfO-BOCTOK YKpaHHbI. 

KaK )')Ke OTMet{aJIOCb, nO'lBhl Ha JIeCCOBblX nopo.nax THJKeJIoro rpaHYJIOMeTpH'le-

CKOro COCTaBa, B TOM '1Hene lIepH03eMbI, co.nePJKa:r nOBblllleHHOe KOJI}ft{eCTBQ PaJJIH'IHbIX 

KaJIHil:co)]'e{DKallJ,HX MlIHepaJIOB. BCJIe,ll,CTBHe 3TOro oueHKa KaJIHHHOrO COCTOJlHHJI TJI

)KeJ1bIX nOt{B, nony'leHHaJI Ha OCHOBe TaK Ha3blBaeMhlX ")KeCTKHX" MeTO,ll,OB, KaK 

npaBHJlO, CHJIbHO 3aBbIIlIeHa. 

He MeHee H3BeeTCH H TOT q,aKT, 'ITO 3q,q,eKTHBHOCTb npHMeHeHHJI y)],06peHHH 
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B YKpaIfHe CHH)KaeTCli OT 3arra):(HbIX, 60JIee YBJIa)KHeHHbIX, K BOCTOqHbIM H IOro

BOCTOqHbIM, 60JIee 3aCYIIIJIHBbIM rrpOBHHl\HlIM [19]. 

B Ta6JIul\e 3.1 rrpHBe):(eHbI ):(aHHbIe, rrOJIyqeHHbIe arpoxHMHqeCKOH CJIY)K60H 

YKpaHHbI. KaK BH):(HO H3 rrpHBe):(eHHbIx MaTepHaJIOB, rrpHpoCT ypO)KalI 3epHa 03HMOH 

rrIlleHHl\bI OT KaJIHHHbIX y):(o6peHHH, a TaK)Ke HX oKyrraeMocTb rrpH6aBKoH YPO)KalI 

pe3Ko CHH)KaeTCli OT orrO):(30JIeHHbIX rrOqB K rrOqBaM ):(epHoBoro nma rroqBoo6pmo

BaHHlI. 

TaK, HarrpHMep, eCJIH oKyrraeMoCTb 1 Kr KaJIHHHbIX y):(o6peHHH rrpHpoCToM 

ypo)Kali 3epHa Ha qepH03eMe orrO):(30JIeHHOM H TeMHo-cepoH orro):(30JIeHHOH rrOqBe 

COCTaBJIlieT 6,7-7,0 Kr, TO Ha qepH03eMax 06bIKHOBeHHbIX H IO)KHbIX Bcero 2,2-2,5 Kr. 

AHaJIH3 arpoxHMH4ecKoH 6mbI ):(aHHbIX HHlJ, I1ITA rrOKmaJI, 4TO cpe):(Hee llpH

pO):(Hoe co):(ep)KaHHe rrO):(BH)KHOrO KaJIHlI (rro qHPHKOBY) B 4epHo3eMax orrO):(30JIeH

HblX H TeMHo-cepbIx orr0A30JIeHHbIX rr04Bax 30HbI JIecocTerrH COCTaBJilieT 

13,1 Mr K20/1 00 r (48 06pml\OB rraXOTHbIX rro4B), a B 4epHo3eMax 06bIKHoBeHHbIx H 

IO)KHbIX 30HbI CTerrH -15,0 Mr K20/100 r (40 06pml\OB rro4B). 

Ta6JIuo:a 3.1- BJIHlIHHe KaJIHHHbIX y):(o6peHHH (K60) Ha YPO)KaH 03HMOH rrIlleHHl\bI 

Ha p m HbIX rr04Bax (rro ):(aHHbIM I1HcTHTYTa oxpaHbI rr04B YKpaHHbI) 

YpO)KaH ITpH6aBKa OKyrraeMocTb ,UOJIli 

Ha cpoHe ypo)Kali 1 Kr K20 ypo)Kali 

ITo4Ba NP, Q1ra OT KaJIHlI rrpH6aBKoH OT KaJIHH-

Ha cpoHe ypO)KalI, HbIX y):(o6

NP, Q1ra Kr 3epHa peHHH, % 

,UepHoBo-rro):(30JIHCTali 30,4 3,3 5,5 10 
TeMHo-cepali orrO):(30JIeHHali 35,1 4,2 7,0 11 

qepHo3eM orro):(30JIeHHbIH 42,4 4,0 6,7 9 
qepHo3eM THrrH4HblH 40,4 2,1 3,5 5 
qepHo3eM 06bIKHoBeHHbIH 37,0 1,3 2,2 3 
Qep_Ho3eM IO)KHbIH 40,1 1,5 2,5 4 
TeMHo-KalliTaHoBali 39,9 0,7 1,2 2 

To eCTb, rrpHpo):(Hali o6ecrre4eHHoCTb KaJIHeM rrOqB o6eHx 30H rrpaKTH4ecKH 

O):(HHaKOBa ( rroBbIIlleHHali o6ecrre4eHHocTb). TeM He MeHee, 3cpcpeKTHBHOCTb y):(o6

peHHH cOBepIlleHHo pmHali. TaKHM o6pmoM, ):(aHHbl e Ta6JIHl\bI 3.1 KOCBeHHO CBH):(e

TeJIbCTBYIOT 0 TOM, 4TO KOJIH4eCTBO KaJIHlI, H3BJIeKaeMOro paCTBopOM YKCYCHOH KH
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CJIOTbI, He Bcer):(a lIBJIlieTCli cpaKTopOM, onpe):(eJIlIlOIIIHM 3cpcpeKTHBHOCTb KaJIHHHbIX 

y):(o6peHHH. 

O):(HHM H3 HaH6oJ1ee 06beKTHBHbIX rrOKmaTeJIeH, xapaKTepH3YIOIl\HX BJIarO

06ecrre4eHHOCTb TeppHTopHH, lIBJIlieTCli rH):(pOTepMH4eCKHH K03cpcpHl\HeHT CeJIlIHH

HOBa (ITK). ITpH 3Ha4eHHlIX ):(aHHoro K03cpcpHl\HeHTa 3a MaH - ceHT1I6pb <1, cpaKTo

POM, JIHMHTHPYIOIl\HM ypO)KaH 60JIbIIIHHCTBa CeJIbCKOX0311HCTBeHHbIX KYJIbTYP H o rr

pe):(eJIliIOIl\HM HH3KYIO 3cpcpeKTHBHOCTb y):(o6peHHH, lIBJIlieTCli HMeHHO He):(OCTaTOK 

BJIarH. 3 TO MO)KHO rrOKmaTb Ha rrpHMepe HeCKOJIbKllX, KOHTpaCTHbIX rro 3TOMY rro

KmaTeJIIO, 06JIaCTeH (n6JI. 3.2). 

KaK BI1):(HO H3 rrpHBe):(eHHbIX MaTepHaJIOB, BeJIH4HHa oKyrraeMocTH KaJIHHHbIX 

y):(o6peHHH rrpH6aBKOH ypO)Kali 3epHa 03HMOH rrIlleHHl\bI, KOpHerrJIO):(OB caxapHoH 

CBeKJIbI H KYKYPY3bI Ha 3epHO orrpe):(eJilieTClI, rrpe)K):(e Bcero, He CTOJIbKO rrpHp O):(HbIM 

co):(ep)KaHHeM KHCJIOTOpaCTBopHMoro KaJIHlI B rr04Bax, CKOJIbKO YCJIOBHlIMH BJIarO

06ecrre4eHHOCTH. 

Ta6JIuo:a 3.2 - OKyrraeMoCTb KaJIHHHbIX y):(o6peHHH rrpH6aBKoH YPO)KalI KYJIbTYP 

Cpe):(HeB3BeIlleHHoe OKyrraeMoCTb, 3Ha4eHHe 

06JIaCTb co):(ep)KaHHe K2O, Kr/Kr ):(.B. rTKv _1X 

Mr/100 r rr04BbI [20] [22] [18] 
03HMali nIlleHHl\a 

QepHHroBcKali 5,9 9,6 >8 1,1-1,3 
3aKaprraTcKali 13,6 13,5 >8 1,8-2,0 
JIyraHcKali 8,2 1,5 <2 0,83-0,89 

1----
CaXapHali CBeKJIa 

I1BaHO-<DpaHKOBcKali 10,1 44 50-70 1,5-1,8 
QepKaccKali 9,9 30 40-50 1,0-1,2 
ITOJITaBCKali 8,3 25 20-30 0,9-1,0 

KYKYPY3a Ha 3e JHO 

3aKaprraTcKali 13,6 9,4 >9 1,8-2,0 
O):(ecCKali 9,7 1,2 2-3 0,83-0,89 
JIyraHcKali 8,2 1,5 2-3 0,83-0,89 

,UaHHble, rrony4eHHbIe B pe3YJIbTaTe CTaTHCTH4eCKOH o6pa6oTKlI JIHTepaTYP

HbIX MaTepHaJIOB, rro):(TBep):(HJIH 3TOT BbIBO):( (puc. 3.2). 

ComaCHO rrOJIY4eHHOH MaTeMaTH4eCKOH Mo):(eJIH, rrpH 3Ha4eHHH r T K v _1X, CO

OTBeTCTBYIOIl\eMY K03cpcpHl\HeHTY, HarrpHMep, 1,7 (JI bBoBcKali 06JIaCTb), oKyrrae
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MOCTb hIT K 20 y)],06pem!li COCTaBJU!eT 6,1 Kr 3epHa nWeHHL(bI, a npH 3Ha'leHHH 

rTKy _1X - 0,7 (3anopmKcKlllI 06JIaCTb) - Bcero 1,4 Kr 3epHa nWeHHL(bI. 
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PHCYHOK 3.2 - ):(HHaMHKa oKYnaeMoCTH KaJIHHHbIX y)],06peHHH npH6aBKOH ypmKlllI 

3epHa 03HMOll flllleHHL(bI B HanpaBJIeHHH C ceBepo-3ana)l,a Ha IOro-BOCTOK 

YKpaHHbI B 3aBHCHMOCTH OT 3Ha'leHHll rH)]'pOTepMH'leCKoro K03<p<pHL(I1eHTa 

IiJIH3KHe 3aKoHoMepHocTH 6bIJIH nony'leHbI H npH aHaJIH3e 3<p<peKTHBHoCTH 

y)],06peHHH, BHeceHHblX no)], )],pyme OCHOBHble KyJIbTYPbI: KyKypy3y Ha 3epHo H ca

xapHylO CBeKJIY. 

TaKHM 06PaJOM, YCTaHOBJIeHO, 'lTO OTHOCHTeJIbHO HeBblCOKlllI 3<p<peKTHB

HOCTb KaJIHllHbIX y)],06peHHll Ha 'lepH03eMax 06bIKHoBeHHblx, IO)f(HbIX H, 'laCTH'lHO, 

THnH'lHbIX, TeMHO-KaUITaHOBblX H KaWTaHOBbIX nO'lBaX CBnaHa He CTOJIbKO C "XO

poweH" 06eCne'leHHOCTblO 3THX nO'lB KaJIHeM, CKOJIbKO C He)]'OCTaTO'lHOll 06ecne

'leHHOCTblO BJIaroll. 

o TOM, 'lTO nOJIY'leHHlllI 3aKOHOMepHOCTb HOCHT YHHBepCaJIbHbIll xapaKTep, 

KOCBeHHO CBH)],eTeJIbCTBYIOT )],aHHble BHI1I1 arpOXHMHH (POCCHHCKali <I>e)]'epaL(HlI) 

[23]. ):(OJIli BJIHlIHHlI KaJIHllHblX y)],06peHHll B npH6aBKe ypo)f(all KYJIbTYP CHH)f(aeTCli 

C 20,7-23,9% Ha nO'lBaX xopowo YBJIa)f(HeHHblX Cpe)],HepyccKHX npOBHHL(HH IO)f(HO

Tae)f(HOll-JIeCHOH 11 JIeCOCTenHOll 30H POCCHllCKOH <I>e)]'epaL(HH, )],0 8,5-9,1 % B 3a

CYW JII1BbIX npOBHHL(HliX cTenHoll H cyxocTenHoH 30 H (TaOJI. 3.3). 
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CJIe)],yeT OTMeTHTb, 'lTO HeraTHBHO BJIHlIeT Ha 3<p<peKTHBHoCTb KaJIHHHbIX 

y)],06peHHH He TOJIbKO He)],OCTaTOK BJIam, HO H Pll)], )],pymx <paKTopOB. I1pe)f()l,e Bce

ro, 3TO HeBbiCOKHH, B L(eJIOM, ypOBeHb KyJIbTYPbI 3eMJIe)],eJIHlI, Hec6aJIaHCHpOBaH

HOCTb aJOTHO-<pOC<popHoro nHTaHHlI, a TaK)f(e HeCOBepweHCTBO nO'lBeHHOH )],HarHO-

CTHKH. 

TaOJIHua 3.3-):(oJIeBOe Y'laCTHe aJOTHbiX H KaJIHHHblX MHHepa."IbHbIX y)],06peHHR B 

<pOpMHpOBamm ypO)f(lllI H npH6aBKH YPO)f(lllI OT nOJIHOrO y)],06peHHlI [23] 

YpO)f(aRHOCTb, ):(OJIeBOe y'la ):(OJIeBOe Y'laCTHe BH)],OB 

TOHH 3.e./ra CTHe nOJIHOrO y)],06peHHR B npH6aBKe 

I1POBHHL(Hli y)],06peHHlI B YPO)f(lllI OT NPK, % 
6e3 y)]'o- I npHMe ¢opMHpOBaHHH 

6peHHH HeHHe NPK ypO)f(lllI, % N I P I K 
lO)f(HO-Tae)f(HO-JIeCHali 30Ha 

Cpe)],He-PyccKali 2,11 I 3,32 I 36,4 48,8 I 30,6 I 20,7 
JIecoCTenHlllI 30Ha 

CjJe)],He-PyccKali 2,87 I 3,96 I 27,5 38,5 I 37,6 I 23,9 
CTenHlllI 30Ha 

I1pe)]'KaBKaJcKlllI 4,28 I 5,33 I 19,7 42,9 I 48,6 I 8,5 
CyxocTenHlllI 30Ha 

M aHbl'lCKO 1,76 2,09 15,8 30,3 I 60,6 I 9,1 
):(oHcKali I I 

I1paKTHKa HCnOJIb30BaHHlI HOBbiX cTaH)]'aPToB Ha MeTO)],bI onpe)]'eJIeHHlI co

)]'ep)f(aHHlI MaKp03JIeMeHTOB B nO'lBe nOKaJaJIa, 'lTO TOJIbKO 3a C'leT n OBblweHHlI TO'l 

HOCTH )],HamOCTHKH n O'lBeHHOro nJIo)],opO)],HlI, KOppeKTHpOBKH )],03 H 60JIee paL(HO

HaJIbHOrO pacnpe)]'eJIeHHlI y)],06peHHH no nOJIliM H KyJIbTypaM, 3<p<peKTHBHOCTb HX 

npHMeHeHHlI B03paCTaeT B cpe)],HeM Ha 30 %. 

Ha6JIIO)],aeMlllI B OT)],eJIbHble rO)],bl HJIH B OT)],eJIbHbIX X0311RCTBaX nOBblweHHali 

)],ocTynHocTb pacTeHHlIM KaJIHlI Ha nO'lBax TlI)f(eJIOrO rpaHYJIOMeTpH'Iec Koro COCTaBa 

06bllCHlieTClI, Ha Haw B3rJIlI)]" He CTOJIbKO BbICOKHM co)]'ep)f(aHHeM "nO)],BH)f(HOrO" 

KaJIHlI, CKOJIbKO cnoc06HOCTblO caMHX paCTeHHH "ilQ6bIBaTb" B 6JIarOnpHliTHbiX y c

JIOBHlIX HeCKOJIbKO 60JIbWe KaJIHlI npH B03paCTaHHH ero 06mero KOJIH'leCTBa. 

K CO)f(aJIeHHIO, npaKTHKa HCnOJIb30BaHHlI y)],06peHHH, B TOM 'lHCJIe Ha OpO

waeMbIX 3eMJIlIX, nOKa3bIBaeT, 'lTO B03MO)f(HOCTH paCTeHHH, )],a)f(e B 3TOM cny'lae , 

BeCbMa OrpaHH'leHHbI. 

-
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4 OI1bIT I1CI10JIb30BAHI151 KAJII1MHbIX Y)J,OEPEHI1M HA lJEPH03EME 

0I10)J,30JIEHHOM J1EBOEEPE)I{HOH JIE COCTEI111 YKPAI1HbI 

H a onOJ:{30JIeHHbIX rrO'lBax 30HbI JIecocTenH, xapaKTepH3YIOIUHXClJ xopoIUeH 

HJTIf YllOBJIeTBOplfTeJTbHOH 06eCrre'leHHOCTbIO BJIarOH, oKyrraeMoCTb KaJIHHHbIX 

Yll06p eHIiH, KaK rrpaBIfJIO, llOCTaTO'lHO BbICOKalJ. )J,JTlJ nOllTBeplKlleHHlJ :noro rrOJTO

lKeHHlJ B 2011 rOllY Ha 'lepH03eMe orr0.ll30JIeHHOM TlJlKeJTOcYrJIHHHCTOM llaHHOH 30

HbI 6bIJI 3aJIOlKeH rrOJIeBOH orrbIT. 3Ha'leHHe rTKy.IX, llJIlJ llaHHOH TeppHTopHIi CO

CTaBJIlJeT 1,0-1,2. 

I1cCJIellOBaHHlJ npOBOllHJTHCb B paMKax COBMeCTHoro npoeKTa National Scien

tific Center " Institute for Soil Science and Agrochemistry Research named after O.N. 

Sokoloysky" and International Plant Nutrition Institute. 

COlleplKaHHe rrOllBHlKHoro <jJoc<jJopa B llaHHoH rrO'lBe HaXOllHJTOCb Ha rpaHHue 

HH3KOH H cpellHeH 06eCrre'leHHOCTH rrO'lB )THM :)JTeMeHTOM, a KaJIHlJ - B rpamfUax 

cpellHeH 06eCrre'leHHOCTH ('ITO COOTBeTCTByeT rrpHpOllHOH 06eCrre'leHHOCTH 3THMH 

3JIeMeHTaMH). B Ka'leCTBe KaJIHHHOrO Yll06peHHlJ HCrrOJIb30BaJIClJ KaJIHH XJlOPHCTbIH 

rpaHYJIHpOBaHHbIH rrpOH3BOllCTBa I10 "EeJIapYCbKaJIHH". 

AHaJIH3 nOJIY'leHHbIX MaTepHaJIOB nOKaJaJI CJIe.uyIOIUee. OllHOCTopOHHee BHe

ceHHe KaJIHlJ OKaJaJIOCb HellOCTaTO'lHO 3<jJ<jJeKTHBHbIM: C rrOBbIIUeHHeM ll03 KaJIHlJ 

npH6aBKa ypOlKalJ 3eJTeHOH MaCCbI KYKYPY3bI rrOBbIIUaJIaCb, llOCTHralJ Ha BapHaHTe C 

BHeceHHeM 120 Kr KzO/ra - 21 ulra, 'ITO HaXOllHTClJ B rrpelleJTax OIUH6KH 3KcnepH

MeHTa (HCPO,9S = 22,8 ulra). PaC'leT )KOHOMH'leCKOH 3<jJ<jJeKTHBHoCTH rrpHMeHeHHjJ 

Yllo6peHHH rrOKaJaJI HepeHTa6eJIbHOCTb TaKoro HCnOJTb30BaHHjJ Yllo6peHHH. 

BHeceHHe 120 Kr K20 /ra Ha <jJoHe 60 Kr N /ra H 60 Kr PzOs/ra n03BOJTHJTO rro

JIY'lHTb CTaTHCTH'leCKH llocToBepHbIe rrpH6aBKH ypOlKalJ, COOTBeTCTBeHHO, 48 H 

74 ulra. C6aJIaHCHpOBaHHocTb aJOTHO-<jJOC<jJ0PHOro rrHTaHHlJ cnoC06CTBOBaJIa CY

IUe(''TBeHHoMY nOBbIIUeHHIO OTlla'IH OT nplfMeHeHlijJ KaJIHHHbIX Yll06peHHH. 

J1OKaJIli3aUHlJ BHeCeHHlJ Y ll06peHHH nOll KYKYPY3Y Ha CHJIOC Ha 14-18% no

BblIUaJIa ypolKaH 3TOH KYJTbTYPbI, B cpaBHeHHH C PaJ6POCHbIM BHeceHHeM. 

I10JTY'IeHHalJ MaTeMaTH'leCKalJ MOlleJlb 3aBHCHMOCTH ypolKalJ OT ll03 H COOT

HoweHHH KaJIHHHblX H aJOTHO-<jJOC<jJOPHbIX Yll06peHHH nOKaJaJIa CJIellYlOIUee. 
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)J,JTlJ llOCTH)J(eHHlJ ypOlKalJ 3eJIeHOH MaCCbI 500 u /ra (91 % OT MaKCHMaJIbHoro) 

He 06jJ3aTeJTbHO HCnOJTb30BaTb CBepXBbICOKHe ll03bI Yll06peHHH. )J,JTlJ 3Toro llOCTa

TO'lHO BHeCTH, HanpHMep, 40 Kr KzO/ra H no 90 Kr N H PzOs I ra, JIH60 llpyroe, 60

JTee rrpHeMJIeMOe MlJ <jJepMepa, CO'leTaHHe ll03 MaKpoYll06peHHH (puc. 4.1). 
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PUCYHOK 4.1 - 3aBHcHMoCTb ypOlKalJ 3eJIeHOH MaCCbI KYKYPY3bl OT ll03 

KaJIHHHbIX Yll06peHHH H onTHMH3aUHH aJOTHO-<jJOc<jJopHoro n HTaHHlJ 

PaC'leT 3KOHOMIi'leCKOH 3<jJ<jJeKTHBHoCTH nOllTBepllHJI llaHHbIH BbIBOll Ii nOKa

3aJI, 'ITO HaH60JTbWHH 3KOHOMH'leCKHH 3<jJ<jJeKT MOlKHO nOJTY'lHTb npH BHeceHHH 

N 90P90K40. YpOBeHb peHTa6eJIbHOCTH npH 3TOM OCmeTClJ Ha ypOBHe Bap HaHTa 

N60P60K30, HO 'lHCTbIH llOXOll YBeJTH'lHBaeTCjJ Ha 30 %. 

I10JIY'leHHble llaHHbIe nOllTBepllHJTH arpOXHMH'leCKYlO H 3KOHOMH'leCKYlO 

l\eJIeC006paJHOCTb npHMeHeHHlJ KaJIHHHbIX Yll06peHlfif Ha 'lepH03eMax OnOll30JIeHHbIX 

(3Ha'leHlfe rTKy.IX 1,0 H 60JIee) npH YCJTOBHH OIITHMH3aUHH aJOTHO-<jJOc<jJopHoro 

nHTaHHjJ pacTeHHH. 

I1epHoll BeCHa-JIeTO 2012 rOlla xapaKTepH30BaJIClJ 'lpe3BbI'laHHO BbICOKHMH 

cpellHHMH TeMneparypaMH B03llyxa, npeBblIUalOIl\HMH cpellHHe MHOrOJIeTHHe B 1,2

1,3 paJa. KpoMe TOro, nepBalJ nOJIOBHHa BereTaUHOHHoro nepHolla xap aKTepH30Ba

JIaCb 3acYWJIHBbIMH YCJIOBHlJMH (KOJIH'leCTBO ocallKOB 6bIDO HHlKe cpellHeH MHoro

JIeTHeH HOPMbI, xapaKTepHOH llJIlJ X apbKoBcKOH 06JIaCTH, Ha 2 1%). B pe3YJIbTaTe, 

HeCMOTplJ Ha CTaTHCTH'leCKH llocToBepHYIO npH6aBKY ypOlKalJ 3epHa lJPOBOH I1IIleHH
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Uhl 1,911, / ra rrpli OCHOBHOM BHeceH1i1i )],03hl K90 (Ha <POHe NP), IiCrrOJIh30BaHlie Ka-

JIIiHHhlX Y./l06peHIiH OKa3aJIOCh HepeHTa6eJIhHhlM. 

OrrhlT C BhlpaJ.-UIiBaHlieM caxapHOH CBeKJIhl, rrpOBe)]'eHHhlH B 2013 ro)),y rrOKa

3aJI CJIe)],YIOI-Ulie pe3YJIhTaThI. Hali60JIee 3KOHOMW1eCKIi ueJIeC006pa3Hh1M 6hIJIO BHe

ceHlie KaJIliHHhlX y)],06peHlIH B ./l03e K60-90 Ha <poHe N60P60, r)],e peHTa6eJIhHOCTh co

CTaBIiJIa 36-73% COOTBeTCTBeHHO, Ii K30-60 Ha <poHe N 120Pl20 npli peHTa6eJIhHOCTIi 

72-69 % COOTBeTCTBeHHO. 

JIoKaJIli3a1l,HlI BHeceHlill KaJIMHHhlX Y./l06peHMH rro./l rrpe)],noceBHYIO KYJIhTMBa

UIiIO pe3Ko rrOBhlll1aJIa 3<p<peKTIiBHOCTh rrpliMeHeHMlI KaJIliHHhlX y)],06peHIiH: HaM

BhlClI1liH 3<p<peKT KaK rro YPolKaHHocTIi KOpHerrJIO./lOB caxapHoH CBeKJIhl, TaK Ii no 

BhIXO)),y caxapa 6hlJI rrOJIY4eH IiMeHHO rrpli 3TOM crroc06e BHeceHlill. 

5 CI1CTEMA YL(OEPEHlliI CEJIbCKOX035U1CTBEHHbIX KYJIbTYP 

COBpeMeHHhle a./larrTIiBHhle TeXHOJIOrliM rrpliMeHeHlill y./l06peHIiH o)]'HoBpe

MeHHO rrpeCJIe./lYIOT )],Be OCHOBHhle ueJIIi: 3KoHoMli4ecKYlO Ii 3KOJIOm4ecKYIO. 

ClicTeMa y)],06peH1i1l lIBJllIeTClI CJIOlKHhlM KOMrrJIeKCOM arpoHoMwlecKlix Ii op

raHIi3aUMOHHO-3KOHOMH4eCKIiX MeponplillTHH. L(aHHall CIiCTeMa rrpe)),ycMaTpMBae-r 

06beM ITJIaHlipOBaHlill M rrpli06peTeHMe arpoXliMMKaToB, IiX TpaHcrropTlipoBKY M 

xpaHeHlie, rrpliMeHeHlie MeCTHhlX y)],06peHIiH, pacrrpe)],eJIeHlie cpe)]'CTB XliMM3aUliM 

MelK)),y ceBo060poTaMIi Ii BHeceHlie B rr04BY. 

BalKHeHllIliM YCJIOBlieM 3<p<peKTIiBHOrO rrpliMeHeHMlI y./l06peHIiH lIBJIlIeTClI 

6e3YCJIOBHOe C06JIIO)],eHlie KOHuerrUMIi "4-npaBIiJI" npliHlIToH 3eMJIe)],eJIhuaMIi MHO

mx cTpaH Mlipa . ComaCHO OCHOBHOMY rrOJIOlKeHMIO KOHuerr1l,lili, )],JIll YCTOH4MBoro 

Be)],eHH}! CeJIhCKOX0311HCTBeHHoro rrpOIi3BO)],CTBa He06xo)],IiMa orrTHM1i3a1l,li}! <pOPM, 

)],03, CPOKOB Ii crroc060B BHeceHlill y)],06peHMH [24]. 

KpoMe TOro, rrpM pa3pa6OTKe CIiCTeMhl y)],06peHIi1l, pacnpe)],eJIeHIiIi y)],06pe

HIiH Ii p ac4eTa MX )],03 CJIe)],yeT Y4liThIBaTh CJIe)),yIOI-Ulie <p aKTOPhI. 

IIPOOPOTeTHOCTb Y.l106peHOH KyJIbTyp. Y)],06peH1i1l CJIe)],yeT BHOCHTh no)], 

KyJIhTyphl, KOTophle 06eCrre4liBalOT Hali60JIhllIYlO OT)],a4Y OT IiX rrpliMeHeHlill. 

29 

<l>aKTOqeCKOU ypoBeHb nJIo.llOpO.llOH nOqB 0 COOTHoweHoe nO.llBOiKHblX 

cJlOPM 3JIeMeHTOB nOTaHOH pacTeHou B nOqBe. L(03hl y)],06peHIiH Ii COOTHOllIeHlie 

N : P : K orrTIiMIi3IiPYIOTC}! B 3aBliCHMOCTIi OT 3Ha4eHliH arpoxliMliqeCKIiX rrOKa3aTe

JIeH rr04B (OT ypOBH}! 06ecrre4eHHocTIi rrO./lBlilKHhlMIi <p0pMaMIi rrliTaTeJIhHhIX Be

I-UeCTB). 

Y)],06peH1i1l BHOClITC}!, rrpelK)J,e Bcero, Ha rr04Bax C HIi3K:IM Ii Cpe./lHMM co)],ep 

)KaHlieM rrO./lBIilKHhIX COe./lIiHeHIiH. Dpli 3TOM, qeM HlilKe rrJIo./l0p0)],lie rr04Bbl OTHO

CMTeJIhHO 06ecrre4eHHocTIi 3JIeMeHTaMIi rrIiTaHHll, TeM 60JIhllIliH 3<p<peKT OT rrpliMe

HeHHll COOTBeTCTBYIOI-UIiX y)],06peHliit 

)J,OCTOfHYTblU ypoBeHb KyJIbTYPbl 3eMJIe.lleJIOH 0 Cpe.llHHH MHoroJIeTHHH 

ypoiKauHocTb c.-x. KyJIbTyp. BhlCOKalI arpoTexHIiKa crroc06CTByeT 60JIee paUlio

HaJIhHOMY IiCrrOJIb30BaHlilO y)],06peHIiH, rr03BOMeT rrOBhlCIiTh IiX ./l03hl, peKoMeH

)],yeMble Hay4HhlMIi Y4pelK./leHlfllMIi ./lJIlI ./laHHOH 30Hhl, Ha 10-20 %. 

COCTaB 0 CBOUCTBa nOqB. DepeYITJIOTHeHlie rr04B, KIiCJIall IiJIIi CIiJIhHOI-Ue

JIOqHalI peaKUlill rr04BeHHoro paCTBopa, JIerKHH rpaHYJIOMeTpli4eCKliH COCTaB - 3TO 

Te <paKTOPbl, KOTopble MoryT He6JIarOrrplillTHO BJIlillTh Ha 3<p<peKTIiBHOCTb rrpliMeHe

HIi}! y./l06peHIiH. Ha TaKIiX rr04Bax He06xo)],IiMO JIli60 rrpOBeCTIi COOTBeTCTBYIOI-Ulie 

arpOTeXHHqeCKHe MeporrplillTHll )],JIll HeKOToporo YJIyqllIeHHll <p1i31i4eCKliX Ii <p1i3H

KO-XIiMliqeCKHX YCJIOBIiH, JIli60 MHHHMH3HpOBaTb rrpliMeHeHlie y)],06peHIiH. 

Ha rr04.sax JIerKOrO rpaHYJIOMeTpli4eCKoro COCTaBa peKOMeH)),yeTCli CHlilKeHlie 

./l03 Y./l06peHIiH comaCHO ypaBHeHIiIO: 

B=k]-1,37X ( 5 .1) 

r)]'e B - CHlilKeHMe )],03bl BHeceHlili y)],06peH1i1l (B % OT IiCXO)]'HOH )],03bl); 

k] - KOHCTaHTa ypaBHeHH}! perpeccHH; 

X - co)],eplKaHlie <p1i3IiqeCKOH rJIIiHbl B ./lliarra30He 2 0-40 %. 

JHaqeHHlI KOHCTaHT He rrpHBOMTCll, rrOCKOJIhKY pa3pa60TKY rrJIaHlipYeTC}! 

3aI-UIiTIiTh oxpaHHhlM n:OKYMeHTOM KaK cny)Ke6HhIH 06beKT IiHTeJIJIeKTYaJIb HOH c06

CTBeHHOCTH . KpoMe Toro rrJIaHlipyeTclI pa3pa60TKa COOTBeTCTBYIOI-UIiX KOMrrblOTep

HhlX rrporpaMM. 

B YCJIOBliliX 60raphl Ha rreCqaHbIX Ii cyrreCqaHblX rrOqBaX (MeHee 20% <p1i31i4e

CKOH mliHbl) yn:06peH1i1i peKOMeH./lyeTcli BHOCIiTb TOJIbKO BO BpeMlI ceBa, B )],03ax 
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10-15 Kr L\.B. 

PeJlbe4> MeCTHOCTU. B YCJlOBlUlX 30H flecoCTenH H CTenH HeL\OCTaTOK BJlam 

npmlBJllleTClI, npeJK.L\e Bcero, Ha CKJlOHOBblX naXOTHblX nOqBaX, KOTOPblX B YKpaHHe 

HaCql1TblBaeTCli L\O 30-50 %. 3TOT <jlaKTop BeL\eT K CHIDKeHHIO J<jl<jleKTI1BHOCTlf 

np"MeHeHll1 YL\06peHHH, B TOM qHCJle KaJJI1HHbIX. D03TOMY Ha JTI1X nO'lBaX p eKO

MeHL\yeTcli CHlf)!(eHHe L\03bl YL\06peHHJI comaCHO ypaBHeHHIO: 

A = k2 +0,74 B (5.2) 

rL\e A - CHIDKeHHe L\03bI BHeceHHlI YL\06peHMlI (B % OT I1CXOL\HOH L\03bl); 

k2 - KOHCTaHTa ypaBHeHMlI perpeccHH; 

B - Pa3HlfI-Ia B cOL\ep)!(aHI1I1 ryMyca no cpaBHeHl110 C nJIaKOpOM ( ~ ryMyc ), %. 

ComaCHO MOL\eJIH Ha CHJIbHO KcepoMop<jlHOH nO'lBe (CHH)!(t:HHe COL\ep)!(aHHJI ryMyca 

Ha 50 % ) L\03Y YL\06peHHH lIeJIeco06pa3HO CHH3lfTb Ha 40 %. 

IIpuMeHeHue cOBpeMeHHbIx TeXHOJlOruit Y L\06peHHlI B nOqBY BHOCliTCli 

npeHMYIllecTBeHHo C lfCnOJIb30BaHHeM pecypcoc6eperalOIlIlfx TeXHOJIOmH (JIOKaJJb

Hoe BHeceHHe YL\06peHHH). JIoKarlH3alllfli 3Ha'lHTeJIbHO OrpaHH'lHBaer 06beM nOqBbl, 

C KOTOPbIM nepeMerrlHBalOTCli MHHepaJJbHhle YLl06peHHJI, 3a C'leT 3TOro paCTeHMlI 

nyqIlle cHa6)!(alOTCli 3JIeMeHTaMH nHTaHl1l1. 

Y Ll06peHHlI HaH60JIee J<jl<jleKTHBHhl Ha MeJIHOplfpoBaHHhIX 3eMJIliX (opOillaeMblX 

lfJIlf OCYIlleHHhIX, lf3BeCTKOBaHHbIX HJIH mnCOBaHHhIX). HaH60JIee BhlCOKali J<jl<jleK

THBHOCTb YLl06peHlfH LlOCTHraeTCli Ha noceBax, 3aIllHIlIeHHhIx npHMeHeHHeM neCTH

UHLlOB OT COPWIKOB, BpeLllfTeJIeH H 60JIe3HeH. 

6 YCJIOBlUI 3<I><I>EKTHBHOrO H C DOflh30BAHH5I KAJIHHHhIX 

Y ,n:OEPEHHH 

DplfnoceBHoe BHeceHHe KaJJHlI B COCTaBe C::O)!(HhIX YLlo6peHlfH nOLI HaH60JIee 

OT3blB'lHBhle KyJIhTyphl J<jl<jleKTlfBHO npaKTH'leCKM Ha BceH TeppuTopMH YKpaHHhI. 

OCHoBHo e BHeceHHe KaJJHHHbIX YLl06peHHH (noLI 3116JIeBYlO BCnaIllKY) nO)l npHopH

TeTHhle KyJIbTYPbl (KapTO<jleJIh, JIeH, 03HMali nIlleHl1ua) 3KOHOMHqeCKH OnpaB)laHO 

Ha 60JIhIIJI1HCTBe nO'lB YKpaMHcKoro DOJIeCbll - 2,5 MJIH. ra. 

U eJIeC006pa3HO OCHOBHoe BHeceHHe KaJJl1HHblX Y)l06peHMH (npl1 YCJIOBHH )l0
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CTaTO'lHO BhlCOKOH KyJIbTYPbl 3eMJIe)lemiJI) B 30He flecocTenM Ha cepbIx JIeCHhlX 

nOqBax, TeMHo-cephlx OnOL\30JIeHHbIX 11 'lepH03eMax OnOLl30JleHHbiX (npHOpMTeTHhIe 

KyJIhTYPhl - CaXapHali CBeKJla, 03HMali nIlleHl1l1a, KyKypy3a Ha 3epHo, panc, Kap To

<jleJIb). ilJIOIllaLlb naIllHM - 5,9 MJlH. ra. 

B YCJIOBHlIX 60raphl 3KOHOMH'leCKali OT)la'la OT np"MeHeHll1 KaJJl1HHhIX y)l06

peHMH Ha 'lepH03eMax TMnH'lHhIX (IO)!(Hali JIecocTenb), 06bII :HOBeHHhlx M IO)!(HhIX 

(30Ha CTenH), KaK npaBlfJIO, HH)!(e, qeM Ha nO'lBax OnO)l30JIeHHOrO pll)la JIeCOCTen

HOH 30HhI. TeM He MeHee, C nOBhlIlleHHeM ypOBHlI arpOTeXHHKM, Illl1pOKMM MCn OJIh

30BaHHeM npHeMOB, HanpaBJIeHHhlX Ha HaKOTIJleHHe H coxpaHeHMe nO'lBeHHOH BJIa

m, C onTHMH3aUlfeH a30THO-<jlOC<jlOPHOro nlfTaHMlI, arpOXI1MI1'leCKlfH H JKOHOMM'le

l:KlfH 3<jl<jleKT OT nplfMeHeHl1l1 KaJJlfHHhlX Y)l06peHI1H Ha Bcex nOqBaX CYIlleCTBeHHO 

B03paCTaeT. ilpl10pHTeTHbIe KyJIhTyphl, BblpaIlllfBaeMble B )laHHOH 30He - 0 311MalI 

n IlleHI1Qa, KyKypy3a Ha 3epHO, panc, nO)lCOJIHe'lHHK. ilJlOIlla,llb naIllHM - 20,5 MJIH. 

ra. 

Ee3 opOIlleHHJI BHeceHHe KaJJHHHhIX Y)l06peHlfH HeueJIeco06pa3HO TOJIhKO B 

30He CYXOH CTenM (TeMHo-KaillTaHoBhle nO'lBhI, KaillTaHOBhle COJIOHueBaThle, JIyro

BO-KaillTaHOBble COJIOHlleBaTble, COJIOHUbI KaillTaHOBble - OKOJlO 3,2 MJIH. ra). 

ilOJIHOH HH<jlopMaQl1eH 11 COOTBeTCTBYIOIlII1MM HaBblKaMM (Hoy-xay), n 0 3BO

JIJlIOIlIMMM HaH60JIee TO'lHO )lHaruoCTl1pOBaTb COCTOllHHe nJIO)lop O,llMli nO'lB KOH

KpeTHoro X0311HCTBa, 11 Ha 3TOH OCHOBe, pa3pa6aThlBaTh onTMMaJJhHhle CHCTeMhl 

Y)l06peHHJI CeJIhCKOX0311HCTBeHHhIX KYJIhTYP 06JIa)la1OT TOJIhKO cnellMaJJHCThI H a

QHOHaJJhHoro HayqHOrO QeHTPa «HilA HMeHH A.H. COKOJIOBCKoro. 
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