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IMoka3aHo BIMsSIHUE COMEPXKaHMS TTOABMKHOTO KaJIMsl B Pa3IMYHBIX IMOYBAaX Ha YPOXKAWHOCTb 3¢6pHOBBIX
KYJAbTYp U 3(pHEeKTUBHOCTb MPUMEHEHUSI MOJ HUX KAJTMIMHBIX YI0OpeHWii. Pe3ynbTaThl nccaenoBaHus Mo-
Kaszaju, 4TO MOBBIIICHUE COMEPKaHUST TTOABUKHOTO KaJIUST B U3YYEHHBIX ITOYBaX CITOCOOCTBYET yBEINYE-
HUIO YPOXKaTHOCTU 3€pPHOBBIX KYJIBTYP U MIPU 3TOM CHMXKaeTcsl 9(DdEKT OT BHECEHUS KaTUMHbBIX ynoope-
Huii. HecMoTpst Ha 3TO cyMMapHasi ypoKaifHOCTb, TTOJTyIeHHas 3a CYET MTOBBIIICHUS] KAJTMITHOTO YPOBHS
MOYB U MPUOABKU YPOXKANHOCTU OT BHECEHUST KAIUWHBIX yIOOpEeHU 1, HAMHOTO MpeBbIlIaia BCE BApUaHThI
IT03 KaJIusI Ha TTouBax Hu3koobecmeuyeHHBIX K,O. [IpupocT ypoxkaifHOCTH OT BHECEHUSI KAIMITHBIX yIoOpe-
HUI COCTaBJISUT B 3aBUCUMOCTH OT KYJIbTYpPhI 29—46%, Torna Kak cyMMapHasi ypoXXaiiHOCTh Bo3pacTtajia B
2 ¢ TMIITHUM pasa. [Tpy 9TOM CHIXKAJIMCh 3aTpaThl KATUMHBIX yIOOpeHW Ha (hOpMUPOBaHNE YPOKAMHOCTH
3€pPHOBBIX KYJIbTYp. Pacxon kanus ynoopeHuit Ha nmojiydeHue 1 T 3epHa O3MMOi MIIIEHULIbI HA TEPHOBO-
TTOMB3OJIMCTHIX MouBax rpy BHeceHUN K30—60 cHikancst ¢ 19—36 no 10—19 Xr/T, Ha cephIxX JIECHBIX ITOYBaX — C
12—23 no 10—20 xr/T, sipoBOii nieHULbl — ¢ 25—47 1o 15—31 Kr/T Ha CephIX JIECCHBIX TToYBax U ¢ 23—43 no
15—30 Kr/T — Ha YepHO3eMaX BbIIIEJIOYEHHBIX.
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BBEAEHUE

AHanm3 MaTepuraoB [eorpadmdaeckoii ceTn OIbI-
TOB C YIOOPEHUSIMH, aTPOXUMMNUIECKOM CITYKOBI M JTN -
TepaTypHBIX UCTOYHUKOB IT0Ka3aJj, YTO, HECMOTPSI Ha
00JIbIIIOE KOJIMYECTBO TMPOBEASHHBIX OMBITOB, BCE-
TaK¥ KpaifHe Majio JTaHHBIX, XapaKTepU3yIOIINX 3¢ -
(heKTUBHOCTb TIPUMEHEHMST KaTUIHBIX YIOOpeHWI
Ha 3€pHOBBIX KYJIbTYpaX B 3aBUCUMOCTH OT CTEIIEHU
0o0ecIieueHHOCTU MOYB MOABUXKHBIM Kaiuem. Mcce-
TIOBaHMST HOCYUTH JIOKAJTBLHBIN XapaKTep 1 He OXBaThI-
BaJIM BCETO MHOTOO00Opa3us IPUPOTHO-KIUMaTHYe-
CKMX YCJIOBU# CTPaHBI, UYTO 3aTPYAHSIET UX UCITONIb30-
BaHUe TIpU OopraHu3anuu Hanobosee 3(pGheKTUBHOTO
MMpUMEHEHUs] KaJUHBIX yooOopeHuil. B oOBIYHBIX
TTOJIEBBIX OITBITaX TPYIHO BBIIEIUTH 3(hHEeKT OT yBe-
JIMYEHUS Collep>KaHUs MOABMXXHOTO KaJlusl B MOYBE
MpU TIPOYMX PaBHBIX YCI0BUsIX B cBoe Bpems aena-
JIUCh TIOTIBITKU CO37aTh pa3jiMuHble YPOBHU COMAEP-
xkaHusa K,O B mmoyBe IMyTeM CO3MaHUS MCKYCCTBEH-
HBIX KaJIMWMHBIX (DOHOB 110 IpuMepy PocdaTHbIX, HO
9Ta MOMBITKA HE YBEHYAJIACh YCTIEXOM.

B Hacrosiiiee BpemMsi B CBSI3U C pa3pabOTKOI
BHHMHA pernoHanbHbIX HOPMAaTUBOB OKYIAaeMOCTU
MUHEPAJIbHBIX YIOOpeHM1 IIpUOaBKOM ypoxasl 3ep-
HOBBIX KYJIBTYP TaKasi BO3MOXHOCTb IIpeACTaBUIACh
[1]. DT™1 HOpMaTHBEI pa3padOTaHBI JJII OCHOBHBIX
3€pPHOBBIX KYJIBTYP, KOTOPBIC BO3IEIbIBAIOT B HALIIEI
crpanHe. Ilokazarenn 3>@@EKTUBHOCTH a30THBIX,
dochOopHBIX M KAIMHHBIX yIoopeHuii nnddepeHIn-
pOBaHBI 11O TUITAM Y TTOATUIIAM MTOYB U UX arpOXUMU-
YECKUM CBOMCTBaM.

ey paboThl — OlLICHKA BIUSTHUSL COACP>KAHUS
MOABMKHOTO KaJius B TIOUBaX Ha YpPOXKAWHOCTH 3€p-
HOBBIX KYJIBTYP Y 3(p(PeKTUBHOCTD MMPUMEHEHUS TIO
HUX KATMUHBIX yIOOPEHUIA.

METOAMNKA NCCIIEJOBAHUA

B yrmoMsHyTBIX HOpMAaTHBaX OTPaXKeHO BIIMSTHUE
colepKaHNe MOABUKHOTO KaJiisl B MOYBaxX Ha (poHe
pa3IMYHON UX O00ECIMEeYEHHOCTH MUHEPaIbHbIM
(HUTpaTHBIM) a30TOM M MNOABMKHBIM (hoCchHOpPOM.
Ha JE€PHOBO-TIOA30JMUCTBIX N CEPBIX JICCHBIX ITOYBaAX
ObljIa yUTeHA TaKKe peakIUsl IIOUYBEHHO cpelibl, IT0-
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Tabmuna 1. Biusgaue comepkaHMs ITOIBMXKHOIO Kajivisl B
JIEPHOBO-ITOA30JIUCTHIX MOYBAX Ha YPOXKANHOCTL 3€PHO-
BBIX KYJIBTYp IIpU BHECEHUU KAJIMMHBIX yIOOpEHU, 11/Ta

Tabomuna 2. [TpupocTt ypoxkaltHOCTU 36pHOBBIX KYJIBTYP OT
YBEJIWYEHUS COEeP>KaHUsI OIBUKHOTO Kajusl B IEPHOBO-
ITOA30JIUCTHIX TTOUBax, %

Conepxatite VYpoxaiiHocTb, 11/Ta
B nouse K,O0, Jlo3bl Kanusi, Kr/ra
mr/Kr 0 | 30 | 45 | 60 | 90 | 120
O3umMas nieHuia
<80 13.3 | 159 | 16.3 | 16.6 | 17.0 | 17.2
81—120 235|244 | 245 | 24.6 | 24.8 | 24.8
121—-170 31.0 | 31.4 | 31.5 | 31.5 | 31.5 | 31.5
O3umast poxb
<80 89 | 11.8 | 12.2 | 124 | 12.8 | 13.0
81—120 158 | 16.8 | 16.9 | 17.0 | 17.2 | 17.2
121—-170 20.8 | 21.2 | 21.3 | 21.3 | 214 | 21.4
SlumMeHb sipoBOIt
<80 17.2 | 21.2 | 21.6 | 22.0 | 22.5 | 22.7
81—-120 21.9 | 23.3 | 23.4 | 23.5 | 23.7 | 23.8
>120 22.9 | 23.1 | 23.2 | 23.3 | 23.3 | 23.6
Ogec

<80 9.6 | 12.6 | 129 | 13.2 | 13.5 | 13.6
81—-120 17.1 | 18.1 | 18.2 | 18.3 | 18.4 | 18.5
121—-170 21.8 | 22.2 | 22.3 | 22.3 | 22.3 | 22.4
>170 22.5 | 22.7 | 22.7 | 22.7 | 22.7 | 22.7

Conepsxaue VYpoxaitHOCTb, 11/Ta
B nnouse K,O, J103bI Kanust, KT/Ta
Mr/Kr 0 | 30 | 45 | 60 | 90 | 120
OsuMast mieHuIa
<80 100 | 120 | 123 | 125 | 128 | 129
81—120 177 | 183 | 184 | 185 | 186 | 186
121-170 233 | 236 | 236 | 237 | 237 | 237
O3zumast poxb
<80 100 | 133 | 137 | 139 | 144 | 146
81-120 177 | 188 | 190 | 191 193 | 193
121-170 233 | 238 | 239 | 239 | 235 | 235
A4umeHb sIpoBoOit
<80 100 | 123 | 126 | 128 131 132
81—120 127 | 135 | 136 | 137 | 138 | 138
>120 133 | 134 | 135 | 135 | 135 | 136
Osec

<80 100 | 131 134 | 138 — —
81—-120 178 | 189 | 190 | 191 — —
121-170 227 | 231 | 232 | 232 — —
>170 234 | 236 | 236 | 236 - -

CKOJIbKY BeandyurHa pH okasbiBajia CyIliecTBEHHOE
BIAUSHUE Ha YPOXAWHOCTb KYJIbTYp M 3P(PEKTUB-
HOCTb yIoOpeHMit. /171 Toro 4To0bl ONpeaeauTh IpU-
pOCT ypoxXasl BCICACTBUE YBEIUYECHUST COACPKAHUS
MOABUKHOTO KaJIMsl B IOYBE, OT YPOXKAMHOCTH KYJIb-
TYpPBI, TIOJIyYCHHBI B BapHMaHTaX CO CPEOIHUM M I10-
BbILLIEHHBIM coaepxaHueM K,O, BbluUTaIU BeJIUYU-
HY YPOXailHOCTU, OTHOCSIIEIMCS K BapUaHTy C HU3-
KOl  O0ECIIEYCHHOCThIO 3TUM  IUTATEIbHBIM
BemiecTBOM. JIj1s1 TOro, 4ToObl BHIACIUTH OOJiee OT-
YeTJIMBO Pa3HUILY BO BIIMSIHUU COACPKAHMSI TTOIBIK-
HOTO KaJIMs B IOYBE Ha YPOXKAWMHOCTD KYJIbTYP, HapsIi-
Iy C WUIIOCTpalMeil aOCOMIOTHBIX BeaW4uH (11/Ta)
IMoKa3aHa OTHOCHUTEJIbHAsI, BbIpaxeHHass B %.
ITpu sToM 3a 100% TIpyHMMAIH YPOXKAHHOCT, IOIY-
YEeHHYIO IIpU HU3KOil 00eCneYeHHOCTH ITOYB IIO-
IBMDKHBIM KanueM, T.e. <80 MI/Kr, a Ijs SIpOBOI
MIIIEHUIIBI, BO3IE/IbLIBAEMOI Ha CEPhIX JIECHBIX IT0Y-
Bax M 4YepHO3eMaX BBIIIEIOUYEHHBIX, — IIPU OYEHb
HU3KOM coaepxanuu K,O0.

PE3VJIBTATBI 1 UX OBCYXIEHHME

IIpoBeneHHbIE UCCAEAOBAHMS TTIOKA3aIU, YTO 10~
BBILIEHUE COAEPKAHUS MIOIBUXKHOTO KaJIusl B IEPHO-
BO-TIOA30JIMCTBIX OYBAX, C OMHOM CTOPOHBI, BEIET K
YBEJIMYECHUIO YPOXAWHOCTU 3€PHOBBIX KYJIBTYp, C
JIpyrou, cHmxaeT 3(p@PEKT OT BHECEHUST KaTUHBIX

ynoopeHuit. HecMoTpst Ha 3TO cyMMapHasl ypoxkai-
HOCTb, TIOJTydeHHAs 3a CUYCT ITOBBIIICHHST KAJITMITHOTO
YPOBHS TIOYB M MIPUOABKU YPOXKAHOCTU OT BHEcCe-
HUSI KaJIMAHBIX HAMHOIO TIpeBbIIIaJia HE TOJBKO
KOHTPOJIbHBIN BapuaHT, HO M BAPUAHTHI C IPUMEHEe-
HUEM KaJuiHBIX ynoOpeHuii (Tadma. 1).

Hapsiny ¢ stum, ucciaegoBaHus II0Ka3aid, 4TO
o3yMasl MIIeHMIIa OKa3ajach 0ojiee OT3BIBYMBA Ha
yBEJIUYEHUE CONEePKaHU TTOIBUXKHOIO KaIvsl B IIOY-
Be. Ilepexon mMoYB M3 HU3KOM TPYIIIBI IO COIepKa-
Hu11o K,O B NOBBIIEHHYIO TO3BOJIUJ MOBBICUTD YPO-
KAaMHOCTB 3TOI KYJIBTYPhI B 2.3 pa3a v IOBECTH €€ 10
31 u/ra 6e3 BHeceHUSI ymOOpeHUil. YpoxKaliHOCTb
IPYrUX KyJIbTyp Ha IIOYBE, B KOTOPOIl comep:KaHUe
K,O naxonunocs B npeaenax 121—170 mr/kr, cocTa-
Buna 21—23 11/ra, 4To TakKe 3HAYMTEJIbHO OOJIbIIe
110 CPAaBHEHUIO C YPOXAWHOCTBIO, MOJY4EeHHOM Ha
MOYBe, coAepKallleil MoaBrKHOro Kamus <80 Mr/Kr.
[IpuBeneHHbIE TaHHBIE CBUIOCTEIHLCTBOBAINA O TOM,
YTO 3€PHOBbIC KYJIBTYPhI IO KOTOPBIM OBLIM IIPOBE-
JIEHbI KCCJIENOBAaHUS, 0KA3aJIMCh 00Jiee OT3bIBUMBBHI-
MU Ha YBEJIMYECHUE YPOKAWHOCTU IIPU MOBBIIIEHUN
KaJIMITHOTO YPOBHS J€PHOBO-IIOA30JMCTHIX IIOYB 10
CpaBHEHUIO C BHECEHMEM KaJIMITHBIX YIOOpeHU it na-
K€ B BapuaHTax ¢ HU3Koi obecrieyeHHOCThio K,O,
IIe MPUPOCT ypOoXKaWHOCTU BapbupoBai oT 123 mo
236% B 3aBUCMMOCTH OT O03 M KyJAbTyp (Tabi. 2).

ATPOXUMUA

Ne 4 2023
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Tab6muna 3. BousHue COoIACpKaHuA IMMOABUKHOIO KaJIMd B Pa3/IMYHLBIX ITOYBAX Ha 3(1)(1)CKTI/IBHOCTI) IIPUMEHCHUA KaJuii-

HBIX yIOOpEeHUiT IO O3UMYIO MIIIEHUILY

Conepxkanie | YpoxaitHocTs IMpubaska ypoxaiiHOCTH, 11/Ta
K,O B nouse, |6e3 ynobpeHmui, Jlo3bl Kanus, 11,/Ta
mr/Kr u/ra 30 45 60 90 120
JlepHOBO-TI0A30JIMCTHIC TTOYBBI
<80 13.3 2.6 3.0 3.3 3.7 3.9
81-120 23.5 0.9 1.0 1.1 1.3 1.3
121-170 31.0 0.4 0.4 0.5 0.5 0.5
Cepble JieCHbIE TTOYBBI
<80 23.0 2.3 2.6 2.8 3.0 3.1
81—-120 28.8 1.9 2.1 2.3 2.5 2.5
121—-170 28.9 1.3 1.5 1.6 1.8 1.8
YepHO3eMbI BBIIIEIOYCHHBIC
81—120 23.5 1.3 1.4 1.5 1.7 1.8
121—-170 29.9 0.5 0.6 0.6 0.7 0.7
YepHOo3eMBl 0OBIKHOBEHHbBIE
81—120 20.5 1.2 1.3 1.4 1.5 1.6
>120 26.1 0.4 0.4 0.5 0.5 0.5

Tab6muna 4. Boustaue COoACpKaHuA IMMOABUKHOIO KaJIMd B Pa3JIMYHLBIX ITOYBAX Ha B(I)(I)CKTI/IBHOCTI) IIPUMEHCHUA KaJuii-

HBIX YIOOPEHUIA MOl 03UMYIO POXKb

Conepxanme | YpoxaitHocTs IMpubaska ypoxaiiHOCTH, 11/Ta
K,O B touBe, |6e3ymoOpeHuii, Jo3bl kanus, 1/ra
Mr/Kr u/ra 30 45 60 90 120
J1epHOBO-TIO30JIUCThIE TOYBbI
<80 8.9 2.9 33 3.5 39 4.1
81—120 15.8 1.0 1.1 1.2 1.4 1.4
>120 20.8 0.4 0.5 0.5 0.6 0.6
Cepble JieCHbIE TTOYBBI
<80 8.6 3.8 4.2 4.6 5.1 5.3
81—-120 15.4 1.3 1.4 1.5 1.8 1.8
>120 20.2 0.5 0.6 0.7 0.7 0.7
YepHO3eMbl BbIIIETOUYEHHbIE
81-120 15.9 1.6 1.9 2.0 2.3 2.3
>120 20.9 0.6 0.6 0.7 0.8 0.8

I1pu TTOBBIIIEHU COMEPKaHUS TTOABIDKHOTO KaJTus
MpubaBKa ypokasi 3epHa pe3Ko CHUXajlach U COCTaB-
Jgna 0.4—1.9 /ra (ta6u. 1). Bece aTo no3sosuiio cie-
JIaTb BBIBOJL O TOM, UTO IIJIsl MOJYyYeHUs] CTaOMIbHOM
YPOXafHOCTH 3€pHOBBIX KYJILTYp B 30HE PacIpo-
CTpaHEHUsI JePHOBO-TTOI30JIUCTHIX ITOYB HEOOXOIV-
MO TIOAIEePKUBAThH COAePXKaHUE TTOABIKHOTO KaJTus
B TIOYBE Ha YPOBHE ITOBBIIICHHOI 00€CIIeYeHHOCTH,
T.€. 120—170 Mr/KT.

Hapsaay ¢ vsydeHreM OT3BIBUMBOCTH Pa3IMYHBIX
3€pHOBBIX KYJIBTYpP Ha COllep>KaHNEe MOABUXHOTO Ka-
JIVsI B OTHOM M3 TUIIOB ITOYB HAa WX YPOXKANHOCTh, He-
MaJiblii MHTepeC MPENCTaBISIOT UCCIeIOBaHUS, Ha-

ATPOXMUI

Ne 4 2023

MpaBJicHHbIC HA BBISIBJICHUE BIMSHUS 3TUX Xe hak-
TOpPOB B TIIOYBax pas3jUYHOro TreHe3uca. Takue
TMaHHbBIE TIPEICTABUIACh BOZMOKHOCTD MOJYIUTD JJIST
O3MMBIX ITIIIEHUIIBI U PXXH, a TAaKXKe SIPOBOI MIITEeHN-
LBl U STYMEHS.

HaHHBIe, TIOJIydeHHBbIC IJIsI O3UMOI MIIEHUIIbI,
CBUIETEJLCTBOBAJIM O TOM, YTO 3Ta KYJIBTYPa XOPOIIO
OT3BIBaJIach Ha yBenuueHue copepxxanus K,O B mep-
HOBO-TIO30JIMCTBIX TIOYBaxX MPU HU3KOI nX obecrie-
YEeHHOCTHU TIOABVIXKHBIM KanueM. [Tpupoct ypoxarii-
HOCTU B JaHHOM ciy4yae coctaBwia 17.7 11/ra, Toraa
KaK Ha CepbIX JIECHBIX TOYBaX — TOJIbKO 5.9 11/Ta. D10
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Tab6muna 5. BousHue CoIcpKaHuA IMMOABUKHOIO KaJIMd B pa3/IMYHLBIX ITOYBAX Ha 3(1)(1)CKTI/IBHOCTI) IIPUMEHCHUA KaJuii-

HBIX yIOOpEeHUi1 O SIPOBYIO MILIEHUILY

Comepxanue | YpoxaiHOCTb IMpubaska ypoxaitHOCTH, 11/Ta
K,O B nouBe, |6e3 ynoGpeHuii, J1o3bI Kanus, 11/Ta

MI/KT u/ra 30 45 60 90 120

I1puBomkckuii okpyr

Cepblie JIeCHbIE TTOYBHI
<40 8.2 3.8 4.2 4.6 5.1 5.2
41-80 14.6 1.3 1.4 1.6 1.7 1.8
81—120 18.6 0.5 0.6 0.6 0.7 0.7
>120 19.2 0.2 0.3 0.3 0.3 0.3

YepHO3eMbI OTTOA30JIEHHBIE U BBIIIEJIOYEHHBIE
<40 8.5 4.7 5.2 5.6 6.1 6.3
41-80 15.2 1.6 1.8 1.9 2.1 2.1
81-120 19.3 0.7 0.7 0.8 0.9 0.9
>120 20.0 0.3 0.3 0.3 0.4 0.4
CubupCcKuii OKpyr

Cepbie JIeCHBIE TOYBBI
<40 8.6 2.4 2.7 2.9 3.2 3.3
41-80 15.4 0.8 0.9 1.0 1.1 1.1
81—120 19.5 0.3 0.4 0.4 0.4 0.4
>120 20.2 0.1 0.2 0.2 0.2 0.2

YepHO3eMBbI BBIIIETOUEHHbIE

41-80 14.4 1.8 2.0 2.2 2.4 2.5
81—-120 18.4 0.6 0.7 0.7 0.8 0.8
>120 19.0 0.3 0.3 0.3 0.3 0.3

MOXHO OOBSICHUTH T€M, UTO Ha ITOCJIETHUX MOYBaAX
YPOKAMHOCTh O3UMOI MILEHULIbI HAMHOIO MPEBbI-
11ajia coOop 3epHa, MOJIydEeHHOro B BapuaHTe C HU3-
Kol o6ecneyeHHOCThI0 K,O 1o cpaBHEHUIO C IEPHO-
BO-ITOA30JIMCTBIMM ITOYBAMU. DTUM K€ MOKHO O00b-
SICHUTh W TIOJydyeHue OoJiee HU3KOUW TpubaBKu
YPOXXAMHOCTU OT KaJMWHBIX YAIOOpEHUIT Ha CephbIX
JIECHBIX MTOYBAX IT0 CPAaBHEHUIO C IEPHOBO-MOI30JI1-
ctbiMU. Ha 4yepHO3eMHBIX MOYBaX NPUPOCT YPOKai-
HOCTU ObUI HEBBICOKMM, ITOCKOJIbKY B M3y4YeHHON
BBIOOPKE OTCYTCTBOBAJIM OMBITHI, B KOTOPBIX UCCIE-
JIOBAaHMWS MPOBOAMIM HA ITOYBAX C HU3KMM coaepka-
Huem K,O.

AHaJIOTUYHBIE PE3yIbTaThl MOJYYEHBI IS O3U-
MO pXU, YPOKAMHOCTh KOTOPOM Tak>Ke MOBbILLIA-
JIach IIPU YBEJIMUEHU U COACPpKaHUSI TTOABMXKHOTO Ka-
Jvsl B mouyBax. B oTinyue OT O3MMOI MILEHULIBI
OO0JIBILION pa3HULBI B 3((PEKTUBHOCTU NPUMEHEHUS
KaIUUHBIX YOOOpEeHUIT MeXIy IepHOBO-IIOA30JIU-
CTBIMU U CEPBIMU JECHBIMU ITOYBAMM HE BBISIBICHO.
MOXHO OTMETUThH TOJIBKO HE3HAUYMTEIbHOE ITPEBbI-
IIeHUue MpuOaBKU YpPOXAWHOCTM OT BHECEHMS Ka-
JUMHBIX yIOOpEHMI Ha CepbIX JECHBIX MOYBaxX IO
CpaBHEHUIO C IepHOBO-TIoA30auCcThiMU. Ha yepHo-
3eMax BbIIIEJIOYEHHBIX IeMCTBUE KaIrs ObLIO HEBbI-
COKMM, T.K. B BBIOOpKE HE OBIJIO JAHHBIX OITHITOB,

IMMPOBECACHHbLIX Ha ITOYBaX C HU3KHUM COACPKaHUEM
K,O (Ta6u1. 4).

B ombITax ¢ sSIpoBOIi IIIIeHUIICH BBISIBJICHA Ta Xe
3aKOHOMEPHOCTb, YTO M C O3UMBIMU KYJIbTypaMM,
HECMOTpPSI Ha TO YTO SKCIEPUMEHThI C HUMU ObLINA
MIpOBEIeHbl B PETMOHAX, 3aMETHO pa3IMYaBIINXCS
MIPUPOTHO-KINMATUIECKUMU ycaoBusIMHU. C yBenur-
YeHHEM COAEPKaHMUS MOABVKHOTO KaJusl ITOBBIIIA-
JJach YpOXKAWHOCTh SPOBOM mNIIeHUIBI. Ilepexon
IMOYB C OYE€Hb HU3KOI 00eCneuYeHHOCThIO MOABMK-
HBIM KaJIMEM B ITOBbLIIIICHHYIO CHOCO6CTBOBaﬂ yaABOC-
HUIO YPOXANHOCTHU SIPOBOM IIICHUIBI HE3aBUCHUMO
OT TUIIOB II0OYB Y PETMOHOB BO3AcbIBaHUs (Ta0II. 5).

B cBs13u ¢ TeM uTO B BBIOOPKE M1JIS1 SIPOBOIA TIIIEHU -
1Ibl UMEJIUCh OTBIThI, B KOTOPBIX COJEpP>XKaHUE MO-
JIBMDKHOTO KaJIMSI OTHOCUJIOCHh K OU€Hb HU3KOM rpymn-
1e 006eCcreYeHHOCTH, TTOSIBUJIaCh BO3MOXXHOCTD yCTa-
HOBUTb BbICOKUI 3(hEKT OT KaTUuNHHbIX YIOOpEeHUM
JIJISI peTMOHOB cpeaHeit yactu [puBokbs u Cubupu,
XOTSI IO 3TOTO CYWUTAIW, YTO BHECEHUE KaJTMAHBIX
yIoOpeHUT Mo SIPOBYIO MIIIEHUITY MaJI03(h(EKTUBHO.

OKyIaeMOCTb KATUIHBIX YIOOpEeHMW ITprUOaBKOA
ypOXXaifHOCTH SIpOBOI IMIIeHUIBI Ha mouBax I[lpu-
BOJIKCKOTO OKpyra ¢ o4eHb HM3KHUM COAEp>KaHUEM
K,O BapbpupoBasia B 3aBUCUMOCTH OT J03bl OT 4.4 10
15.6, B Cubupu — ot 2.7 10 8.0 Kr/KT.

ATPOXUMUA
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Tab6muna 6. BousHue CoIcpKaHuA IMMOABUKHOIO KaJIMd B pa3/IMYHLBIX ITOYBAX Ha 3(1)(1)CKTI/IBHOCTI) IIPUMEHCHUA KaJuii-

HBIX yIOOpeHUii Mo S’TYMEHb SIPOBOM

Conepxatue | YpoxaifHOCTb [MpubaBka ypoxkaitHOCTH, 11/Ta
K,O B nouse, |6e3 ynoOpeHwuit, Jo3bl kanus, 1/ra
MI/KT u/ra 30 45 60 90 120
JepHOBO-TNIO30JIUCThIE MOYBbI
<80 17.2 4.0 4.4 4.8 5.3 5.5
81-120 21.9 1.4 1.5 1.6 1.8 1.9
>120 22.6 0.5 0.6 0.7 0.7 0.8
Cepble JIeCHbIE TOYBBI
<80 18.6 3.1 3.5 3.8 4.2 4.4
81—-120 23.7 1.0 1.2 1.3 1.4 1.5
>120 24.5 0.4 0.5 0.5 0.6 0.6
YepHO3eMbI OTTON30JIEHHBIE U BBIIIEJIOYEHHBIE
<80 19.5 34 3.8 4.2 4.6 4.8
81—-120 24.8 1.1 1.3 1.4 1.6 1.7
>120 25.6 0.5 0.5 0.6 0.6 0.7

SpoBoii TUMeHb cuuTaeTcsl 0ojiee TpeboBaTelb-
HOI KYJbTYPOM K YCJIOBUSIM KAJIUMHOTO IMUTAHUS,
MOCKOJIBKY Y HETO 0oJiee KOPOTKUIA Tepuo oTped-
JIEHUSI MUTATENbHBIX BELIECTB MO CPABHEHUIO C JIPY-
TMMU 3€PHOBBIMM KyJIbTypaMu. SlUMEHb C KaxXmgou
TOHHOM ypoXast BLIHOCUT B cpelHeM Ha 23% kanus
GoJbllle, YeM sgpoBas mineHulia U Ha 14% Gonblire,
YyeM 03MMas POXb.

M3 Bcex n3y4yeHHBIX KYJIbTYP STIMEHD JIy4dIlle BCeX
OT3BIBAJICS Ha BHeceHue Kanus. IIpu Hu3KoI obec-
neyeHHocTH nouB K,O npubaBka ypoxkasi OT Kaauii-
HBIX yIOOPEHMI COCTaBjsjIa Ha JePHOBO-MOA30IM-
CTBIX MOYBaX B 3aBUCUMOCTH OT 003 3.8—5.5 11/Ta, Ha
cepbIX JecHbIX TMmouBax — 3.1—4.4 11/ra, a okymnae-
MOCTb cooTBeTcTBeHHO 4.6—13.3 u 3.7—10.3 kr/KT.
B cBs3u ¢ TeM, 4TO B BEIOOPKE YEPHO3EMOB OIOI30-
JICHHBIX U BBIIICJIOYEHHBIX MUMEJIMCh TaHHBIE OIIbI-
TOB, B KOTOPBIX MMOYBa XapaKTepHU30Badach HU3KUM
coIepXaHWeM MOABIDKHOTO KaJivsl, IpeACcTaBUJIaCh
BO3MOXHOCTb BBISIBUTH 3(P(EKTUBHOCTDh IIPHUMEHE-
HUS KATUIHBIX yI0OpeHU o SpoBoit TaMeHb. Co-
IJIACHO MOJYyYEHHBIM JaHHBIM, J€MCTBUE KAIUNHBIX
yI0OpEHMI 0Ka3aJ0Ch TOCTATOYHO BHICOKUM U JIaXKe
HECKOJILKO TPEBLIIIAJIO MOKAa3aTeJIM, MOJydeHHbIe
Ha cepbIX JIECHBIX ITouBax. Ha mouBax, B KOTOPBIX CO-
nepxanue K,O Ob10 60mbire 120 Mr/Kr, mpudaBKa
ypoxXXaifHOCTH TIpuUOMKajack K HYJIEBOW OTMETKe
(Tabi. 6).

Cpeny MHOTOYMCIIEHHBIX METOAOB YCTAHOBIICHUS
103 MUHEpaJIbHBIX YIOOpPEHUI MOMd CelIbCKOXO03sIii-
CTBEHHBbIE KYJIbTYPbl 0CO00€ MECTO 3aHUMAET HOpMa-
TUBHBIN, KOTOPHI 6a3upyeTcs Ha 00001IeHUH 00J1b-
IIOr0 KOJUYECTBA IKCIEPUMEHTAbHbIX JaHHbIX.
K TakoBbIM OTHOCSTCS peruoHaaibHble HOPMATUBBI
OKyTlaeMOCTU MUHEPAJIbHBIX YIOOpEeHU MprubaBKoit
ypoxkast 3epHOBBIX KyJIbTyp [1]. Ucrmonb3ys Tt naH-
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Hble, ObUIM YCTAHOBJICHBI BEJIMUMHBI 3aTpaT KaJluii-
HBIX yIOOpeHuil Ha (popMupoBaHue |1 T ypoxkaitHO-
CTU OCHOBHBIX 3¢€pHOBBIX KYJbTYP B 3aBUCUMOCTH OT
coliep>XKaHMsl B IOYBaX MOJABMXKHOIO KaJIusI U O03 Ka-
JIMIUHBIX yI1oOpeHuii. PacyeThbl BHIIIOIHSIIN 110 METO-
IVKe, U3JI0OXCHHON paHee, IJIs IOJIyYeHHUsl aHalo-
TUYHBIX JAHHBIX JJIs a30THBIX yIoOpeHuii [2].

PesynbraTel MccienoBaHusI MoKa3ajiu, YTO BEJM-
YrHa 3aTpaT KaJIMNHBIX yIoOpeHuii Ha (popMHupoBa-
HHE YPOXKAHOCTH 3€PHOBBIX KYJIBTYpP 3aBUCHUT OT 2-X
OCHOBOIIOJIArapIux (akTopoB. DTO comepKaHue
MOABIDKHOTO KaJius B IIOYBAaX M J03bl KaJIMIMHBIX
ynoOpeHunit. 3aKOHOMEPHOCTh TAKOBA: C YBEJIUYSHU -
eM obecnieyeHHOCTU TouB K,O cHuUXaroTcsl ynesb-
HBI€ 3aTpaThl Ha IIPMMEHEHHME KaIWIHBIX ymooOpe-
HUIi. DTO OTHOCHUTCS KO BCEM 3€PHOBBIM KYJIbTypaM,
JIJIST KOTOPBIX IPOBOAMIIM uccieaoBaHus. Hapsiny ¢
3TUM OTMEYEHO, YTO HanboJiee 3aMETHO CHIXKAJIUCh
3aTpaTthl KaJIUMHBIX yIOOpEHUI B TEX CTydasix, KOraa
JIMara30H BapbUPOBAHUS COACPKAHUS ITOIBUKHOTO
Kanus ObL1 HanboJiee BhICOKUM. Harnpumep, B OIbI-
TaxX C O3UMOM IIIIeHUIIE Ha JEPHOBO-IIOI30JIMCTHIX
nouBax coaepxaHue K,O MeHsiioch B npenenax 3-x
KJIacCU(UKAIMOHHBIX TPYIII, T.€. OT HU3KOI1 10 I10-
BEIIIICHHOM. [1pu 3TOM pa3Huiia B 3aTpaTax Ha Gop-
MUpoBaHME 1 T ypoxasi 3TOi KyJbTyphl yYMEHbIIIA-
JIach TIOYTH B 2 pa3a (Tabi. 7).

B aHanOrMyHBIX YCIIOBUSX 3aTpaThl KaJTWMHBIX
ynoopeHuit Ha (OPMUPOBAHKUE YPOKANHOCTH O3U-
MO pXXU CHYKaIMCh B 1.5—1.7 pa3a, 4To 0OBSICHSIET-
CsT OMOJIOTMYECKNMU OCOOEHHOCTIMHU KYJIBTYp. Bme-
cTe ¢ TeM 00111asi 3aKOHOMEPHOCTb COXPaHSIIACh.

Cepble JIeCHBIE TIOUBHI B OITBITaX XapaKTepu30Ba-
JINCh TTOAOOHBIMUY 3aKOHOMEPHOCTSIMU B OTHOLIEHU U
CTEeTIeHU MX 00eCeYSHHOCTH MOABMKHBIM KaJIMEM.
Tem He MeHee, 3aTpaThl KUTUHHBIX yOIOOpeHUI Ha
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Tab6muna 7. 3aTpaThl KaTUHBIX ynoOpeHuii Ha (hopMupo-
BaHME YPOKAMHOCTH O3UMBIX 36pPHOBBIX KYJIBTYP, KT/T

Ho3bl Kanust, Kr/ra
30|45‘60|90‘120
Os3nMagd mIeHn1a

LlenTpasbHBIN OKPYT
JlepHOBO-TION30JIMCThIE TTOYBBI

Conepxanue K,O

B MOYBE, MI'/KI

<80 19 28 36 53 70
81—-120 12 18 24 36 48
121-170 10 14 19 29 38

LlenTpanbHblit 1 IToBOJLKCKMIA OKpyra
Cepble JeCHBIE TTOYBbI

<80 12 18 23 35 46
81—-120 10 15 19 29 38
121-170 10 15 20 29 39

LlenTpanbHBIN OKPYT
YepHO3eMBbI BBIIIIETOYCHHBIC U OTTON30JICHHBIE

81—120 12 18 24 36 47

121-170 10 15 20 29 39
YepHO3eMBI 0OBIKHOBEHHBIC

81—120 14 21 27 41 54

>120 11 17 23 34 45

O3zumast poxb
LleHTpabHbBIIT OKPYT
J1epHOBO-TIOI30JIMCTHIEC TTOYBBI

<80 25 37 48 70 92
81-120 18 27 36 52 70
>120 14 21 29 42 56

LlenTpanbHbiii ¥ [TprBoKCKMIA OKpyTa
Cepble JIeCHbIE TTOYBbI

<80 24 35 45 66 86
81—-120 18 27 36 52 70
>120 15 22 29 43 57

[MpuBoMKCKUiT OKPYT
YepHO3eMBbI BBIIIETOYCHHBIC

81—-120 17 25 34 49 65
>120 14 21 28 41 55

¢opMHUpOBaHUE YPOXANHOCTU M3YYEHHBIX KYJIBTYP
HECKOJIBKO OTJIMYAINCH OT JaHHBIX, OIYYeHHBIX Ha
JIEPHOBO-TION30JIMCThIX MHoyBax. Haumboiee cymie-
CTBEHHO Takasl pa3Hulla Kacajachb O3MMOI TIIeHU-
1Ibl, YPOXKAUHOCTbh KOTOPOI Ha CEpOil JIECHOM MMOYBE
npu HU3KoM conaepxaHuu K,O 3ameTHo npesbiliana
cOop 3epHa MpH TaKOM K€ 00eCIeUYeHHOCTH KalreM
Ha JEepHOBO-NOA3O0JUCTBIX ITouyBax. O3mMasi pOXb
NpakTUYeCKU TaKKe OT3hIBajlach HAa BHECEHUE Ka-
JIMHBIX yIOOPEHUIA Ha CePhIX JIECHBIX MOYBaX, KaK 1
Ha JCPHOBO-ITOA30JIMCTBIX, ITOCKOJIBKY HMX 3aTpaThbl
Ha popmupoBaHue | T ypoxast Ha 000UX ITOYBax Ma-
JIO OTJIMYAJIUCh APYT OT Apyra.

Tabomuna 8. 3aTpaThl KaMUHBIX ynoOpeHuii Ha (hopMUpo-
BaHUE YPOXXANHOCTU SPOBOM IMILIEHULIBI B 3aBUCUMOCTHU OT
colepKaHUsl MOIBUKHOTO KaJIus B TIOYBE, KT/T

Conepxanue K,0 Jo3bl Kaausi, Kr/ra

B MOYBE, MI/KT 30 45 60 90 120

IIpuBoIKCKUIT OKPYT
Cepbie JIeCHBIE TTOYBBI

<40 25 36 47 68 90
41-80 20 28 37 55 73
81-120 16 23 31 47 62

>120 15 23 31 46 62

YepHO3eMBbI BBIILETIOYEHHBIE

<40 23 33 43 62 81
41-80 18 26 35 52 69
81—-120 15 23 30 45 59

>120 15 22 30 44 59

VYpanbckuii oKpyr
Cepbie JIeCHBIE TTOYBBI

81—-120 15 22 3 44 59

>120 14 22 29 43 57
YepHO3eMBI BBILIECIOYEHHBIE

<80 20 29 36 57 75

81—-120 17 26 34 51 68

<120 17 26 34 51 68

CubupcKuii OKpyr
Cepble JeCHbIE TTOYBbI

<40 27 40 52 76 101
41-80 19 28 37 55 73
81-120 15 23 30 45 60

>120 15 22 29 44 59

YepHO3eMBI BBILIECIIOYEHHBIE

<80 19 27 36 54 71
81—-120 16 24 31 47 63

<120 16 23 31 47 62

B onbiTax, mMpoBeaeHHBIX HA YePHO3€MaX BBIIIETO-
YEeHHBIX OOJIBIIONW BapvallMy COACPXXKaHWST MOIBUXK-
HOTO KaJTus HE BBISIBJIEHO. BMecTe ¢ TeM yCTaHOBJIEHO,
YTO 3aTpaThl Ha (hbopMHUpOBaHUe 1 T ypoxKaiftHOCTH ObI-
JIV 3HAYUTEJIbHO MEHBIIIE TT0 CPABHEHUIO C JEPHOBO-
TOA30JIMCTBIMU U CEPBIMU JIECHBIMU TTOYBAMMU.

Kak yxxe ormedanu, psii ONBITOB C SIPOBOM IIIIIE-
HMIICH ObLI IPOBEIEH Ha OYBaX C 0Y€Hb HU3KUM CO-
JiepXXaHueM MOABMKHOTO KaJusi HE TOJBKO B €BPO-
MeiCcKoM 4acTH CTpaHbl, HO M B a3marckoil. Takue
WCCJIeTOBaHUS ObLIM MPOBEIEHBI B OCHOBHOM Ha ce-
PBIX JIECHBIX MTOYBaxX 1 Y€PHO3EMaXx BBIIIEIOYECHHBIX.
HecmoTpss Ha pasauyHble IIPUPOAHO-KIMMaTUYe-
CKHE€ YCJIOBHUSI PErMOHOB OO0Ilas 3aKOHOMEPHOCTh

ATPOXUMUA
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Tabomuna 9. 3aTpaThl KaTUMTHBIX ynoOpeHuii Ha (hopMupo-
BaHME YPOXKAWHOCTHU SIPOBOTO STUMEHSI B 3aBUCHMOCTH OT
conepKaHUsI MOIBUKHOTO KaJus B IIOYBE, KT/T

Taomna 10. 3arpaThl KauitHBIX ynoOpeHuilt Ha hopMuU-
pOBaHUE YPOXKaifHOCTH OBCa B 3aBUCHMOCTH OT COfiepKa-
HUS MOIBVXKHOTO KaJIUsI B TIOYBE, KT/T

Conepxanue K,0 Jlo3bl Kanus, Kr/ra

B IMOYBE, MI'/KT 30 45 60 90 120

LlenTpanbHblii 1 CeBepo-3anagHblii OKpyra

ﬂepHOBO—HOIBOIH/ICTI)Ie ITOYBbI

<80 14 21 27 - -
81-120 13 19 26 — -
<120 13 19 26 - -

LleHTpaabHBIN OKPYT

Cepble JICCHBIC ITOYBEI

<80 14 20 27 39 52

81-120 12 18 24 36 48

<120 12 18 24 36 48
YepHO3€eMBI BBILLIECIOYEHHBIE

<80 13 19 25 37 49

81-120 12 17 23 34 45

<120 1 17 23 34 46

[TpUBOJIXCKUIT OKPYT

ﬂepHOBO—HOIBOIH/ICTLIe ITOYBbI

<120 12 18 24 36 48

>120 12 18 24 36 49
YepHO3eMBI BBILLETOYEHHBIE

<120 15 22 29 44 59

>120 13 19 26 38 51

Ypanbckuit okpyr

YepHo3eMBbI BhILLIEJIOUYEHHBIE
<120 13 19 25 38 50
>120 11 17 23 34 46

BJIMSIHUS COJIeP>KaHUs TTOIBMXKHOTO KaJInsl Ha 3aTpa-
Thl KaJIWMHBIX yIOOpeHUil B (OpMUPOBAHUM YpPO-
XalHOCTU SpOBOM MILIEHULBI COXpPaHWJIACh, T.€. C
yBeJquueHueM obecrieueHHocTu nouB K,O cHukancs
pacxon Kanusi ynoopeHuit Ha cozgaHue 1 T ypokas.
Haubomnblime 3aTpaThl yCTAaHOBJISGHBI HAa IOYBAax C
OYeHb HU3KUM COACPXKAHUEM MOABVKHOTO KaJIus.
DTO OTHOCUTCS KaK K CEPBIM JIECHBIM MTOYBaM, TaK 1
YyepHO3eMaM BHIIIEIOUeHHBIM. BOJIbIION pasHULBI
MEXIY THUIAMU TMOYB, OTHOCIIIUXCS K Pas3sTIMYHbIM
pernoHaM He oTMeueHo. Hampumep, pacxon Kauii-
HBIX yIoOpeHUil Ha (POpPMUPOBAHUE YPOXKAMHOCTHU
1T gpoBOii MIIEHMIIBI Ha CEPBIX JIECHBIX ITOYBAX
IMpuBomxckoro okpyra npu BHeceHnn K30—60 co-
cTaBmi 25—47 KT Ha TTOJISIX ¢ OYeHb HU3KUM YPOBHEM
obecrnieueHHoctu K,O, a B CubUpckoM okpyre rnpu Ta-
KMX 3Ke yeIIoBUsIX — 27—53 kr (Tab:. 8). I1pu moBbIIIeH-
HOIT 06eCIeYeHHOCTH MOIBKHBIM KaJTueM 3TU BEJU-
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Conepxatne K,0 Jlo3bl Kanus, Kr/ra

B ITOYBE, MI'/KT 30 45 60 90 120

Cesepo-3amnanueiii u LleHTpaibHbI OKpyTa

HCDHOBO—HOZBOJH/ICTIJIC ITOYBbI

<80 24 35 45 67 88
81-120 17 25 33 49 65
121-170 14 20 27 40 54

<170 13 20 26 40 53

[TpUBOJIXCKUIT OKPYT

Cepble JICCHBIC ITOYBEI

<40 16 23 31 46 61
81—-120 15 22 30 ‘ 43 | 59
VYpanbckuii OKpyr
YepHOo3eMBbl BbIIIEIOYEHHbIE
150—180 15 22 29 43 57
>180 14 22 29 43 | 58

YUHBI COCTABMJIN COOTBETCTBEHHO 15—31 1 15—29 Kkr/T.
Ha yepHo3emax BbIIIEJIOYEHHBIX OBbUIM TMOJYYEHbI
Onu3kue pesyabrartbl. B omnbiTax, OTHOCSIIMXCS K
YpasibcKoMy OKpyTy, MpeacTaBUIaCh BO3MOXHOCTb
OLIEHUTb MEHBIIUI J1ala30H BapbUPOBaHUS COJEP-
>KaHUS TIOJBUKHOTO Kajlvsl B ITOYBaX, HO TEM HE Me-
Hee MOJIyYeHHbIe JaHHbIE MO3BOJIWIA UMETh Mpen-
CTaBJIEHUE O pacXojie KATMNHBIX y1oOpeHuii Ha ¢op-
MUPOBAHUE YPOXKANHOCTU APOBOM MILEHULIBI B 3TOM
pernoHe. boNbIIMX pacXoXIeHU B 9TUX BeJIMUMHAX,
OTHOCSIIIMXCS K ONHUM U TeM Ke rpyrrnam odecrie-
YEHHOCTH, MO CPABHEHUIO C COCEIHUMU PETUOHAMU
He OOHAPYKEHO.

B oIbITax ¢ AYMECHEM SAPOBbLIM N3MCHCHMUSA BEJIN-
YMHEI pacxoda KaJuiHBIX ynioOopeHuii Ha (popMUpo-
BaHME €ro YPOXKaMHOCTU MEHSIJIMCh B MEHBILIEH CTe-
IICHU II0 CPaBHEHUIO C PACCMOTPEHHBLIMMU BbIIIIE
KynbTypaMu (Taba. 9), 9To OBLIO BBEI3BAHO WHBIMU
OMOJIOTUYECKNMHU OCOOCHHOCTSIMU JaHHOM KYJIBTY-
pbl. SluMeHb, KaK yKe OTMeYasid BHILIE, JIy4lle I10-
TpeOJIsieT MOYBEHHBINM KaInii 0 CpaBHEHUIO C APYTU-
MU 3€pPHOBBIMU KYJIbTYpPaMU.

B oTnuume ot suMeHs 3aTpaThl KAJTUAHBIX yI00-
peHuit Ha ¢opMupoBaHue 1 T oBca Ha IEpPHOBO-TION-
30JIMCTHIX TOYBAX C HU3KUM COACPKaHMNEM ITOIBIK-
Horo kKamma B pos3ax K30—60 cocraBmsgimm 24—
45 Kr/Ta, 4yTo OBLIO OOJIBIlIE HA 1/3 TI0 CPaBHEHUIO C
sumeHeM (tabuma. 10).



10 [ITAD®PAH

BbIBOJbI

1. Pe3yabTaThl McclieOBaHUS MOKa3ajau, YTO MO-
BBILLIEHUE COJEPKAHMS MOIBUXKHOTO KaTusl B TOYBaX
CIIOCOOCTBYET, C OMHOI CTOPOHBI, YBETMUICHUIO YPO-
KAMHOCTU 3€PHOBBIX KYJILTYp, C IPYTOi, CHUKAET
3 dEeKT OT BHECEHUs KadWMHBIX ymoopenuit. Ilo-
moOHasT 3aKOHOMEPHOCTh OTMEUeHa UIST BCEX M3Y-
YeHHBIX TT0YB 1 KyIbTYp. [1pr aTOM cymMmMapHast ypo-
JKaifHOCTb, MOJIydeHHasT 3a CYET ITOBBIIICHUST 0bec-
MEYeHHOCTU MOYB KaJlueM, U MpuOaBKU ypoxast OT
BHECEHMsI KaJIMMHBIX YIOOpeHUii HAMHOTO MpPEeBbI-
majga coop 3epHa npu Bcex nosax BHeceHus K,O B
BapuaHTaxX MOYB C HU3KUM COAEPXKaHWEM TTOMBVIK-
Horo Kkanusi. [lpupocT ypoxkallHOCTUM 3€pHOBBIX
KYJBTYD TIPU IEpexo/ie MOYB U3 IPYIIIbI, HU3KO 00ec-
nedyeHHoit K,O, B OBBIIIEHHYIO TPYIIITY 3HAYUTEN b-
HO TpeBbIIaT MPUOABKY YPOXKAMHOCTU OT BHECEHUS
KaJIMHBIX ynoopeHuit. [1pu comepkaHUM MOABUK-
HOTO Kajusi B JEPHOBO-TIOA30JMUCTBIX IOYBaX
<80 mr/kr mpubaBKa ypoxKas O3UMOI IIIIEHUIILI OT
BHECCHUSI KAJIMHHBIX yOOOpPeHU cocTaBisiia 2.6—
3.9 u/ra, Ha cepbIxX JieCHbIX ImouBax — 1.3—1.8 m/ra.
YpoxXaifHOCTh TIPU 3TOM BO3pacTrajia OT BHECEHUS
KaJIMHBIX ynoopeHuit Ha 20—46%, a 3a cueT MOBbIIIIe-
HMSI KAJTMITHOTO YPOBHSI MIOYB — B 2 C JIMIITHUM pasa.

2. 3epHOBbIE€ KYJbTYpPbl IO pa3HOMY OT3bIBAJIMCH
Ha TIOBBILLIEHUE CONIEPXKAaHUS TMOABUXKHOIO Kausl B
nmousBax. Ilpu TpaHchopmauuu IepHOBO-TIOA30JM-
CTBIX TIOYB U3 HU3KOMU IpyIisbl 1o coaepxanuo K,O
B MOBBIIIEHHYIO TPOUCXOAMIIO YBEIUUYEHUE YPOXKali-
HOCTH O3UMOM MIIIEHUIIHI B 2.3 pa3a, 4TO MO3BOJIUIO
MOBBICUTH ee 10 31 11/ra 6e3 BHeCEHUSI yIOOpeHMUIA,
TOTIA KaK YPOXaWHOCTb IPYTUX 36PHOBBIX KYJITYD B
TaKUX e YCIOBUSIX cocTabiisiia 21—23 11/ra.

3. Tlpu TOBBILIEHUN COAEPKAHUST MOABUXHOTO
KaJivusl B MouBax npubaBKa ypoxasi 3epHa pe3Ko CHU-
Xanach 1 coctaniisiia 0.4—1.8 11/ra. 3To0 MO3BOIMIO
caeJiaTh BBIBOJ O TOM, UTO JJISI TIOJIYyYE€HUsI CTaOUIb-
HOI YpOXXallHOCTU 3€PHOBBIX KYJIbTYp HEOOXOIMMO
MOMIEPKUBATh COAEpKaHWE MOABVKHOTO Kajusl Ha
YpPOBHE MOBBIIIEHHO! obecreyeHHOCTH, T.e. 120—
170 Mr/KT.

4. YcTaHOBIIEHO, YTO SIPOBasl IILIEHHULIBI XOPOILIO
OT3bIBaJIaCh Ha BHECEHME KaJUMHBIX YIOOpEHUI Ha
MOYBax OYeHb HU3KOW OOECHEeYeHHOCTH MOIBMXK-
HbIM KayiieM. Ha cepbIX JiIeCHBIX TTOYBaX CpeaHeii ya-
ctu IlpuBoJLKbs TIprbaBKa ypoxkasi coctaBuia 3.8—
5.2 1/ra nmpu okymaemoctu 4.4—15.6 Kr/Kr, Ha 4yep-
HO3eMax BBIIIETOYEHHBIX 1 OMOA30JICHHBIX — COOT-
BETCTBEHHO 4.7—6.3 11/ra u 5.3—15.6 Kr/Kr.

5. INoBeIIeHNE comepskaHUsI TTOABUKHOTO KaJTHsT
B ITOYBAX CITOCOOCTBOBAJIO CHUIKEHUIO 3aTPAT KaJTHIA-
HBIX yIOOpeHni Ha dopMupoBaHue |1 T ypoxkaifHO-
CTH 3epHOBBIX KyIbTyp. I1pn BHeceHun K30—60 3a-
TpaThbl yIOOpEHU Ha TIPOU3BOACTBO 1 T 3epHa O3U-
MOI1 TIIIEHUIIBI Ha JePHOBO-IOA30JUCTHIX MOYBaX
cHKamuch ¢ 19—36 no 10—19 xr/T, Ha CephIX JIECHBIX
nouBax — ¢ 12—23 go 10—20 Kr/T, IpOBOI MIIICHUIIHI —
¢ 25—47 no 15—31 Kr/T Ha cephIX JIECHBIX IIOYBaX U C
23—43 no 15—30 Kr/T Ha YepHO3eMaX BBIIIEIOYCHHBIX.
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Effect of Mobile Potassium Content in Soils on Grain Crop Yields
and Potash Fertilizer Costs on Its Formation
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The influence of the content of mobile potassium in various soils on the yield of grain crops and the effec-
tiveness of the use of potash fertilizers for them is shown. The results of the study showed that an increase in
the content of mobile potassium in the studied soils contributes to an increase in the yield of grain crops and
at the same time reduces the effect of potash fertilizers. Despite this, the total yield obtained due to an in-
crease in the potash level of soils and an increase in yield from the application of potash fertilizers far exceeded
all variants of potassium doses on soils with low K,O. The increase in yield from the application of potash
fertilizers was 29—46%, depending on the crop, while the total yield increased by more than 2 times. At the
same time, the costs of potash fertilizers for the formation of grain yields decreased. The consumption of po-
tassium fertilizers for obtaining 1 ton of winter wheat grain on sod-podzolic soils when applying K30—60 de-
creased from 19—36 to 10—19 kg/t, on gray forest soils — from 12—23 to 10—20 kg/t, spring wheat — from
25—47 to 15—31 kg/t on gray forest soils and from 23—43 to 15—30 kg/t — on leached chernozems.

Key words: mobile potassium, grain crops, yield, potassium doses, yield increase, potash fertilizer costs.
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