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B minTenbHOM MOJIEBOM OMBITE, 3aJ10XKEHHOM B 1968 T., TpoBeaeHa olieHKa 3¢ ¢GeKTUBHOCTU IPUMEHEHUS
OpraHUYEeCKOM, MUHEPaJIbHOU U OpraHO-MUHEPaJIbHOU CUCTEM YIOOpEeHMSI Ha JePHOBO-TTOA30JMCTOM TSI~
XKEJTOCYTITIMHUCTOM ITOYBe. YCTAaHOBJICHO, YTO B KIIMMAaTUYeCKUX YcIoBUsaX [Ipemypaibs opraHnmdecKas CH-
cTeMa ynoOpeHUsI IO BAUSTHUIO Ha YPOXKAHOCTD CETbCKOX03IMCTBEHHBIX KYAbTYP yCTyIajla MUHEpaJbHOMI
¥ OpTaHO-MUHEpaJIbHOI cucTeMaM yonoopeHus. B oTneabHEBIX pOoTallMsIX CeBOOOOPOTOB boee apdek-
TUBHOIi ObLJIa OpraHO-MUHepaJibHasl, B IPYTMX — MUHEpaJbHasl cucTeMa ynoopeHusi. PaccmorpeHna ad-
(GEKTUBHOCTh NPUMEHEHUS yIOOpEeHUI B 3aBUCUMOCTHU OT YCIIOBUI YBJIaXXHEHMS BeTeTallMOHHOTO TIe-
puona. Paccuuran 6ajlaHC OpraHUYECKOTO yrjepoaa 1 OCHOBHBIX 2JIEMEHTOB MUTaHUS B mouBe. Jau-
TEJIbHOE BO3MEJIbIBAHNE CEIbCKOXO3SMCTBEHHBIX KYJILTYp 0€3 IIPUMEHEHUsS yIOOpeHUIl IIPUBEIIO K
notepe u3 1mouBksl > 10 T opranuyeckoro yriepoaa, =2300 kr azora, 780 kr ¢pochopa u 2700 Kr kanus.
Bricokue oTpuiiaTebHbIC 6alaHChl OCHOBHBIX 3JIEMEHTOB IIUTAHUS B KOHTPOJHLHOM BapHaHTe IIPUBE-
JIM K YXYIOIIEeHUIO MoKa3aTeseil mionopoaus moussl. [lokazaHo, UTO MpMMeHEHUE BCeX CUCTEM yno0pe-
HUST 00eCTIeUnIO YBEeJIMYSHNE CONepKaHUSI MOABVKHBIX COeTUHEeHNM (pocdopa 1 Kairs B TOYBE OTHOCH -
TeJIbHO UcXoaHoro ypoBHs B 1.2—3.0 paza. I1pu ucnoyib30BaHUM OPraHUYE€CKON M OpraHo-MUHEPATbHOM CH-
cTeM ymoOpeHMsT OTMEYEeHO ITomIepXKaHue COIep:KaHWsS OpPraHMYeCcKOro yrjiepoma Ha MCXOTHOM YpPOBHE
(1.3%). Ipu MCMoOIbL30BaHUM MUHEPATBHOM CUCTEMBI YIOOPEHMS MOAIEPXKAHUE CONEPKAHMS OPraHUYECKO-
0 yIJiepoaa Ha KICXOMHOM YPOBHE OTMEYEHO TOJIBKO IIpU OoJiee BEICOKOI HackieHHocTy Imarra NPK. Mu-
HepaJibHasl cUcTeMa ynoOpeHusl ITpUBeJia K MMOAKUCIEHUIO MTOYBHI.
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BBEIAEHME

YpoBeHb IpUMeHEHNS yIOOpEeHUI B CEBOOOOPO-
Te, obecneunBaoNuii MaKCUMaIbHYIO MPOIYKTUB-
HOCTh KYJIBTYP W MOJIOXUTEIbHBIN OajJaHC BJIeMEH-
TOB MUTAHUS, — BaXXHbIII HOPMATUBHBII MaTepua
Mpu  pa3paboTKe MEepPOIPUATUIL JIST COXpaHEHUS
mogopoans 1mouB [1]. JanuTeabHbBIC OITBITHI SIBJISIIOT -
¢S YHUKAJIbHOM OCHOBOM JJTST cclieqoBaHUS 3 dek-
TUBHOCTU yOOOpEHMIi, MX BIUSHUS HA MOYBEHHOE
IUIOJOPOJNE, YPOXKANHOCTD M KAYECTBO CEJIbCKOXO-
39MCTBEHHBIX KYIbTYp [2]. Bombmioe pasHooGpasue
IMOYBEHHBIX W KJIMMATUYECKUX YCJIOBMIA CTpaHBbl,
OoutbIIast BapnadeIbHOCTh IToKa3aTeNIeH TUIOTOP OIS
IOYB B TIPOCTPAHCTBE U BPEMEHU TPEOYIOT BCECTO-
POHHUX UCCICAOBAHUM B KAXXIOM OTACIbHOM PErro-
HE B TeUeHUE IIUTEJIBHOTO BpEMEHU.
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Ileav pabomvr — OLIeHKA BIUSIHUSL IJIUTEIBHOTO
MIPUMEHEHUSI OpraHU4eCcKoil, MUHEpaJIbHOM U Opra-
HO-MUHEPAJIbHOM CHUCTEM YIOOpEHMS Ha IIPOAYK-
TUBHOCTbD CEJIbCKOX03SIIICTBEHHBIX KYJILTYP C YYETOM
arpoKJIMMaTUYECKUX PECYPCOB permoHa, OajlaHC yr-
JlepoJa M 3JIEMEHTOB IIMTAaHUS M arpoOXMMUYECKUE
CBOIiCTBa JIEPHOBO-ITOA30JUCTON TSKEIOCYITIMHM-
CTOM MTOYBHI.

METOAMNKA NCCIIEJOBAHUA

HccnenoBanne npoBOAWIIN B IJIUTEIHHOM CTallU-
OHApHOM MOJICBOM OMEBITE, 3aJI0KeHHOM B 1968 1. Ha
0a3ze omeiTHOTO TT0J1sT Ilepmckoro HUMCX — punm-
ana [TOUILL YpO PAH. B omnbiTe usydanu ciaeayio-
1€ CHUCTEMbl yOIOOpPEHWUS: OpraHMYecKyro (Hachl-
meHHOoCTh 1 ra mamraum HaBo3oM 10 u 20 T/ra/rom),
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MMHEpPaJIbHYI0, B KOTOPOI 103kl yIOOpEHMI paccuu-
TaHbI IO 3KBHBAJICHTHOMY COIEPXaHMUIO MUTATEIIb-
HBIX BEIIeCTB B HaBo3e npu mo3ax 10 u 20 T/ra, opra-
HO-MUHEPAaJIbHYIO, I[I¢ C HACHIIIEHHOCThIO HABO30M
5, 10 m 20 1/Tra/TOm OBUIM BHECEHBI MUHEpPAJIbHBIC
yI0OpeHMsI SKBUBAJICHTHO COIEPXKAHUIO MHUTATEIb-
HBIX BeIIeCTB B HaBo3€. [IOBTOPHOCTH YeThIpeXKpaT-
Hasl, pa3MellleHre OeJITHOK PEHIOMU3MPOBAHHOE.
OIIBIT 3aJI0K€H B 2-X MOCJIEI0BATEIbHBIX BO BpEMEHM
3akmankax. O6was romans geasHku 115.5 m2. Uc-
cliefoBaHre MPOBOAUIN B TOJEBOM 8-TIOJIbHOM Ma-
pO3epHOMPONAIIHOM CEBOOOOPOTE C YepelToBaHUEM
KYJIBTYD: Tap YUCThIi—031UMasl poXb—spoBasl IIIe-
HUIIa C TIOJCeBOM KJieBepa—KieBep 1 rojaa mojab3oBa-
Hus (L.10.), KjieBep 2 I.I.—IYMeHb—KapTodeab—0BecC.
M3yyeHHasl cxema B OIbITe CJIOXUIACh BO 2-ii poTa-
U ceBoodopora (1977—1978 1T.), M0O3TOMY pE3yJib-
TaThl UCCJICIOBAaHUS MMPUBEASHBI 32 MOCAETHUE 5 PO-
Tauuii (2—6-g poTaLyu).

Haso3 KPC BHOCuIM B ceBOOOOpPOTE B 2 IIpreMa:
MoJ pOoXb U KapTodesnb (pa3oBble 103bl COCTABUIN
20, 40 n 80 T/ra). MuHepanbHBIe YOIOOpPEHUS, pac-
CUMTAHHbBIE TI0 9KBUBAJIEHTHOMY COJIEp>XKaHUIO B Ha-
BO3€, paclpeneisyii B 3aBUCUMOCTU OT UX KOJIMYe-
CTBa, BHECEHHOT'O MO/l O3UMYIO POXb, TIIEHUILY, ST4-
MeHb, Kaprodenb U oBec. KieBep He ymoOpsiiu,
YUYUTBIBAJIM TIocieneiictBue. 3a 5 poranuii ceBoobo-
poTa ¢ HaBO30OM MPU HACBHIIEHHOCTU MalllHU HaBO-
3oMm 10 T/ra/ron B mouBy noctyrmio: N — 1400, P — 950,
K — 2070 xr/ra (N35P25K50 B rom), mpu HachIIIEHHO-
ctu 20 T/ra — 2800, 1900 u 4140 xr/ra (N70P50K 100 B
rom) cooTBeTCTBeHHO. COJIOMY B OMbITE MOCJIe yOOPKU
oTuyxaanu. Popmbl yIoOpeHUil — aMMOHUITHAS ce-
JIATPa WM MOYEBUHA, NBOMHOI WM MPOCTOM Cyrep-
docdar, Kanuit xjopucThlii. MuHepalibHble ya1o0pe-
HUS TIOM1 SIPOBbIE 3€PHOBbIE U KapToheb BHOCUIIU BeC-
HOI1 mepes MOCeBOM, IO 03UMbIE KYJIBTYPbI IPOOHO —
OCEHbIO U BECHOM B TTIONKOPMKY.

OMBITHBIN YIaCTOK PACITOIOXKEH Ha IEPHOBO-Me-
KOIION30JIUCTOM TSKETOCYIITMHUCTON TIOUBE C CONep-
xanuem C,,. B cpenHem B 2-X 3aknankax 1.3%, pHyc
5.5, H. — 3.1 cMonb(3KB)/KT, S — 15.6 cMOITB(3KB) /KT,
noasuxHoro P,Os u ooMenHoro K,O (mo Kupcano-
BY) — 162 n 173 MT/KT COOTBETCTBEHHO.

ITouBooGpasymwIasi mopoaa MOYBbI B ONbITE —
XenTo-0ypast HeKapOoHaTHasI IOKPOBHAs IJIMHA. Xa-
pPaKTEPHOII OCOOEHHOCTHIO MOYBbI, ChOPMUPOBAH-
HOIi Ha GOraThbIX B MUHEPaJIOrM4eCKOM OTHOIIIEHUU
MEPMCKHUX IMHAaX, SIBISIETCS BBICOKOE COJep>KaHUe
OOMEHHbBIX (DOPM KaJIbLIMSI U MarHusi, KOTOpoe yBe-
JIMYMBAETCS C NTyOMHOM, KaK ¥ CyMMa MOTIOLIEHHbBIX
OCHOBaHUii [3, 4].

UccnengoBanus npoBoauau B IV arpokimmarnde-
ckoM pariore Ilepmckoro xpas. B ¢pusmko-reorpa-

(prIeCKOM OTHOIIICHUH PaiiOH HAaXOIUTCS B ITOI30HE
IO>KHOM TaliT U XBOMHO-ILIUPOKOJIUCTBEHHBIX JIECOB
[5]. B cooTBeTCTBUU C MOYBEHHO-3KOJOTMYECKUM
paitoHupoBaHueM TeppuTopus IlepMckoro Kpasi oT-
Hocutcsl K Bstcko-Kamckoit mouBeHHO# ITPOBUH-
uuu [6]. Knumar — yMepeHHO-KOHTUHEHTAJIbHBIN C
XOJIOMHOM, NPOAOJIKUTEIbHOM, CHEXHOW 3MMOM M
TEIUIBIM KOPOTKMUM JjieToM. CyMMa CpemgHMX CyTOY-
HbIX Temneparyp >10°C cocrtasuser 1700—1900°C.
JIUTeIbHOCTh Meproaa aKTUBHON BereTalluu ¢ TeM-
nepatypoii >10°C B cpenHeM 115 cyT, ¢ TeMmmepary-
poii >15°C — 60 cyT. PaitoH oTHOCUTCH K 30HE TOCTa-
touHoro yBiaxHeHus: I TK = 1.4, ocankoB 3a rog
BeinagaeT 470—500 MM, McapsieMOCTh € IIOBEPXHO-
CTH TOYBBI cocTaBiIsIeT =340 MM.

PacueT 6amaHca opraHM4YecKoro yriepojia mpoBoO-
IVJIA IO METOOWKE, MpemIoxXeHHOM JIbIKoBbIM [7].
bananc yriaepona paccYMTHIBAIM KaK pa3HOCTh MEX-
JIy CTaTbsIMU eTo Ipuxoaa (ryMu(pUuKaIluy ITOXHIB-
HO-KOPHEBBIX OCTAaTKOB M OpPraHMYECKUX ymoope-
HUit) 1 pacxona (MUHepaau3allMu IMpU BO3IeIbIBa-
HUUM CEeJIbCKOXO3SIICTBEHHBIX KYJIbTYp, MapOBaHUU
nosneii). IloTepu ompenessiii Mo BeIHOCY a30Ta ypo-
XKaeM CeIbCKOXO3SMCTBEHHBIX KyIbTyp. Koaddunm-
€HTHI UCIIOJIb30BaHUsI 3JIEMEHTOB MUTAaHUS U3 yI00-
penunii (KIMY) paccuMThiBaid pPa3HOCTHBIM CITIOCO-
0oM. OCHOBHBIE arpOXUMHNUYECKHE TT0Ka3aTeIU MTOYBEI
onpenensid B coorBeTcTBUM ¢ 'OCTamu 1 MmeToam-
kamu LIMHAO.

PE3VJIBTATbBI 1 UX OBCYXIEHHUE

ITpoayKTUBHOCTb CEIbCKOXO3SIMCTBEHHBIX KYJb-
Typ 0€3 NMpuMeHeHUs YI0OpeHUil B pOTaIUsIX CEBO-
obopoTa BapbeupoBajia ot 25.2 10 29.2 11 K.€. U B cpel-
HeM 3a S5 portanuii (40 jeT) coctaBuna 27.8 11 K.e.
(tabm. 1). IIlppuMeHeHnEe OpraHNYECKOM, MUHEPaIb-
HOIi 1 OpraHO-MUHEepaJIbHOI CUCTEM yI0OpeHUs 10-
CTOBEPHO TMOBBICUJIO MPOAYKTUBHOCTh CEBOOOOPOTA
BO BceX BapuaHTax omnbiTa Ha 15—30%. HauGonbinas
MPOIYKTUBHOCTD MOJy4eHa MTPU MIPUMEHEHU U MUHE -
padbHOM M OpraHo-MWHEPaTbHONM CHUCTEM ymoOpe-
HUS. AHaJIOTUYHbIE PE3yJIbTaThl MOJYYEHBI U B IpY-
IMX IJIMTEJIBHBIX omnbiTax [2, 8]. [1pu opranmyeckoi
cuctemMe ymnoOpeHUsl ToJlydeHHash MPOAyKTUBHOCTD
ceBooOOpoTa ObLIa JOCTOBEPHO MEHbIIE OTHOCHU-
TEeJILHO Apyrux cucrem ymoopeHus. Haubonbliiee
yBeJIUYEHUE MPOAYKTUBHOCTHU Ha 8.5 11 K.€. OTMEUYEHO
B BapuMaHTe ¢ MaKCHMaJlbHbIM HACBIIIIEHWEM TalllHU
ynoopenusimu “HaBo3 20 T + NPK skBuBaieHTHO
HaBo3y”. B OoTHaenbHBIX poTalMsIX CEBOOOOPOTOB 6O-
Jnee 3¢p@PeKTUBHOU OblIa OpraHO-MUHEpaJibHasl, B
IpyTUX — MUHEpaibHasl cuctemMa ynoOpeHus, YTO B
MEPBYIO O4Yepenb ObUIO CBSI3aHO C METEOPOJIOruye-
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Ta6muna 1. BiusiHue mMTebHOTO MpUMEHEHUs yIoOpeHUid Ha MPOAYKTUBHOCTD ITOJIEBOTO 8-TIOJIBHOTO CEBOOOOPOTa

(cpenHee 2-x 3akianok, 1977—2017 rr.), i K.e./ra/rox

Poranumn Cpentee
Bapuant .. | OTKII0HEeHUe
2-51 3-g 4-q 5-9 6-s  |3a3 poTaumii

KonTponb 28.3 29.1 25.2 29.2 27.3 27.8 —
Hago3s 10 T/ra 32.9 34.1 29.6 33.2 30.7 32.1 4.3
HaBo3 20 T/ra 34.8 35.8 29.9 34.7 32.5 33.5 5.7
NPK skBuBaneHTHo 10 T HaBo3a 35.1 35.0 31.5 34.5 35.1 34.2 6.4
NPK skBuBaneHTHo 20 T HaBo3a 35.8 35.3 34.5 35.5 37.3 35.7 7.9
HaBo3 5 t/ra + 35.9 34.4 30.6 35.1 35.0 34.2 6.4
+ NPK skBuBaneHTHO HaBO3y 5 T/Tra

HaBo3s 10 T/ra + 33.9 35.7 32.8 37.5 36.7 35.3 7.5
+ NPK skBuBasieHTHO HaBo3y 10 T/ra

HaBo3 20 T/ra + 35.5 35.0 34.8 38.7 37.4 36.3 8.5
+ NPK skBuBajaeHTHO HaBo3y 20 T/ra

HCPy; 1.4 1.0 1.3 1.0 1.7 — 0.7

CKMMMH YCJIOBUAMMU BEr€TallMOHHBIX IIEPMOO0B B pa3-
HBIC TOObI ITPOBCOCHM A OIIbITA.

B cpenHem 3a 5 poraumii ypoxkailiHOCTb 3epHa
O3UMOI pXKU TIPU NPUMEHEHUU Pa3IMYHBIX CUCTEM
yooopeHmsI Bo3pociia Ha 21—28, SpoBoit IMITeHUIIH —
Ha 14—52, sumenst — Ha 10—13, oBca — Ha 17-25,
KJIyOHel KapTodens — Ha 24—58% (ta6u1. 2). Hau6o-
Jiee OT3BIBYMBBIMU Ha IIPUMEHEHME YIOOpEeHMIt cpe-
I BCEX KYJIBTYP B CEBOOOOPOTE OBLIM SIPOBAas IIIIe-
Hula u kaprodenb. B Bapuantax NPK skBuBaneHT-
Ho 20 T HaBo3a, HaBo3 10 T + NPK skBuBajseHTHO
HaBo3y 1 HaBo3 20 T + NPK skBUBaseHTHO HaBO3y
YPOXAMHOCTh JaHHBIX KYJIbTYp Bo3pacTtaia Ha 40—
60%, B OTOENBHBIX POTALIMSIX YPOKAWHOCTh KYJIbTYP
B OTUX BapuaHTax yBeaumuuBajach Ha 70—80%.
11 sipoBOIA MIIIEHUIIBEI MUHEpaJIbHAsI CUCTEMa yI00-
peHust ObuUta 6osiee 3((HEKTUBHOIM, YeM OpraHuue-
CcKasl WIM opraHo-MuHepaiabHas. s Kaptodens
MUHEpaJibHasT W OpraHO-MHHEpaJIbHAsI CHUCTEMBI
ynoopeHust 1o 3(p¢GEeKTUBHOCTH ObUIM PaBHO3HAY-
HbIMU U obecrneuynBaii MpUOaBKy ypoxkass Ha 15—
20% O6onbliie, YeM opraHudeckKast cucrema ymnobope-
HUs. SlpoBoii SYMEHb OB HAMMEHEE OT3BIBYMBBHIM
cpeau 3epHOBBIX KYIBTYp Ha MpUMEHEHHUE ymoope-
HUI B KuMmaTtudeckux ycioBusix CpenHero Ipemy-
paibsi, TIpUOaBKU YPOXKAMHOCTU HE 3aBUCEIU OT CU-
CTEMBI yIOOpPEeHMSI U He TIPEBHIIIaIi B CpeaHeM 3a S5
poraumii 13%, B oTnenbHble poTtaiun — 23%. Ilomy-
YyeHHBIe JaHHBIE O HEBBICOKOU 3(P(PEKTUBHOCTH CHU-
CTEM yIOOpeHMS Ha STYMEHE CBSI3aHBI C pa3MEIleH-
€M KYJILTYpHl MOCJIe XOPOIIEero IIpedlleCTBEHHUKA
[9]. KneBep ocTaBisieT B ITOUYBE O0IbIITOE KOJTUIYSCTBO
OpraHMYecKHUX OCTAaTKOB, a30Ta, YJIyYIlIaeT €€ arpo-
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¢dur3MIecKe CBOMCTBA, YeM oDOecIiednBacT Xopoliee
pa3BUTHE MTOCTEAYIONIEH KYIbTYphI.

YpoxxaliHOCTh ceHa KJieBepa JYroBoro 1-ro T.II.
3aBHCeJIa OT YPOXKANUHOCTU ITOKPOBHOM KYJILTYpPHI (B
cpenHeM B portauusx r = —(0.7). Xopoiiee pa3BuTue
MMOKPOBHOI KYJILTYPHI IIPUBOIWIIO K OCIA0JICHUIO 1
U3pEeXMBaHUIO BCXOMIOB KJieBepa JjyroBoro. [1ogo06-
Hble pe3yJbTaThl MoayyeHsl B padote [10]. Tosbko B
BapMaHTaxX C OpPraHWYECKON CHCTEMOU ymoOpeHwud,
rae ObLIa IoJlydeHa HauMeHbIIasI IIpubdaBKa ypoxKaii-
HOCTH SIpOBOI1 MIIIEHUIILI, OTMEUYEHO JOCTOBEPHOEC YBE-
JIMYeHUe ypoxKaitHocTu ceHa KieBepa Ha 0.2—0.4 T/Ta, B
OCTaJIbHBIX BapyuaHTaX MOKa3aHO CHUKEHME ypoKaii-
HOCTHU HaHHOM KyabTyphl. HaOmomanu yBenmdyeHue
YpOKaitHOCTU ceHa KjeBepa 2-ro I.i. Ha 0.1—0.5 T/ra
BO BCE€X BapHaHTaXx OIlbITa IO CpPpaBHCHUIO C BapuaH-
TOM 0e3 yIoOpeHUIA.

M3MeHeHusT MOTOAHBIX YCIOBUM CyILIECTBEHHO
BJIMSIIOT Ha YPOXAWHOCTb BO3/ICIbIBAEMbBIX KYJIBTYP U
MPOIXYKTUBHOCTE ceBoobopoTa. [To mannbM [11], n3-
MEHYMBOCTBIO ITOTOMHBIX YCIOBUM OOBSICHSIETCS 25—
60% wnameHeHmit 3dekTUBHOCTH ynobpeHuit B He-
yepHO3eMHOI1 30He. B mepByto ouepenb a3ddekTuB-
HOCTb YIOOPEHUI1 CYIIIECTBEHHO 3aBUCUT OT YCJIOBUIA
YBJIaXXHEHUSI BETeTallMOHHOIO Tepuoja KYyJbTYpBhI.
IToaToMmy Obl1a cieaHa OlleHKA BIUSIHUS TUAPOTEP-
muueckoro koadouimeHta CensHuHoBa (I'TK) Be-
reTallMOHHOTO TepUoia Ha YPOXKaifHOCTh BO3ICIIbI-
BaeMbIX B CEBOOOOPOTE KyIbTyp (Tadi. 3). 3a BpeMsl
npoBeneHus onbiTa (1978—2017 rr.) Ha U3OBITOUHO
yBlaxkHeHHbIe roasl (I'TK > 1.3) npuniock 45%, ro-
IIbl ¢ HopMaJibHbIM yBAakHeHueM (I'TK = 1.0—1.3) —
40% wn 3acyuumusbie roapl (I'TK < 1.0) — 15% (puc. 1).
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Ta6mmma 2. BiusiHue IIMTeTbHOTO MPUMEHEHMST YIOOpEeHUI Ha YPOXKAWHOCTD CETbCKOX03IMCTBEHHBIX KYJIBTYD (Cpel-
Hee 2-X 3aKJIanoK), T/ra

BapuaHt Porauuu Cpennee )
2-5 3-s 4-51 S5-s1 6-51 3a 5 poTaumii
O3umast poxb

KoHtpoib 3.0 2.5 2.8 3.1 3.2 2.9
HaBo3s 10 T/ra 3.2 3.7 3.1 3.6 3.8 3.5
Hago3s 20 1/ra 3.6 4.0 3.1 3.7 4.1 3.7
NPK skBuBasieHTHO 10 T HaBo3a 34 3.7 3.0 34 4.0 3.5
NPK skBuBaneHTHo 20 T HaBo3a 3.7 3.9 3.2 3.6 4.2 3.7
HaBos 5 1/ra + 3.5 3.8 3.1 3.3 4.1 3.6
+ NPK skBuBajeHTHO HaBO3y 5 T/Ta

Hagos 10 T/ra + 3.6 4.0 3.2 34 4.2 3.7
+ NPK skBuBaneHTHo HaBo3y 10 T/ra

Hago3 20 T/ra + 3.6 3.7 3.2 3.3 4.4 3.6
+ NPK skBuBajaeHTHO HaBo3y 20 T/ra

HCPys 0.3 0.4 0.2 0.2 0.5 0.2

SpoBas mieHunIa

KoHtpoib 1.5 1.8 2.4 2.3 2.5 2.1
HaBo3 10 T/ra 1.7 2.0 2.9 2.8 2.8 2.4
Hasos 20 T/ra 1.9 2.1 33 2.8 3.0 2.6
NPK skBuBaneHtHo 10 T HaBo3a 2.2 2.2 3.3 2.9 3.4 2.8
NPK skBuBaneHTHo 20 T HaBo3a 2.5 2.2 4.3 3.5 3.4 3.2
HaBo3 5 1/ra + 2.1 1.8 3.2 3.1 3.2 2.7
+ NPK skBuBaneHTHO HaBO3y 5 T/ra

Hagos 10 T/ra + 2.3 2.0 3.7 3.5 3.5 3.0
+ NPK skBuBaneHTHO HaBo3y 10 T/ra

Hago3 20 T/ra + 2.5 2.0 4.4 3.8 3.3 3.2
+ NPK skBuBasieHTHO HaBo3y 20 T/Ta

HCPys 0.4 0.3 0.3 0.2 0.3 0.2

Knesep 1-ro r.m. (ceno 16%)

KoHtpoib 2.9 7.0 4.3 4.9 3.3 4.5
Haso3 10 T/ra 33 6.9 5.1 5.0 3.2 4.7
HaBo3 20 T/ra 2.9 7.2 5.0 5.9 3.5 4.9
NPK skBuBasienTHO 10 T HaBO3a 2.3 6.7 4.6 5.4 3.1 4.4
NPK skBuBaneHTHo 20 T HaBo3a 2.0 6.3 4.3 5.0 3.1 4.2
HaBo3 5 1/ra + 2.8 7.0 4.7 5.2 3.5 4.6
+ NPK aKkBUBaJIeHTHO HaBO3y 5 T/Ta

Hagos 10 T/ra + 2.1 5.7 4.5 5.3 3.4 4.2
+ NPK skBuBaneHTHO HaBo3y 10 T/ra

Hago3s 20 1/ra + 1.7 5.2 4.2 5.2 3.4 3.9
+ NPK skBuBaneHTHO HaBosy 20 T/ra

HCP; 0.5 0.5 0.5 0.6 0.4 0.2

Knesep 2-ro r.11. (ceHo 16%)

KoHTpoib 2.6 39 1.5 34 3.0 2.9
Hagos 10 T/ra 2.5 4.3 1.5 4.0 3.0 3.1
HaBos 20 T/ra 2.4 3.9 1.7 3.7 3.3 3.0
NPK skBuBasieHTHo 10 T HaBo3a 2.5 4.3 1.5 4.1 33 3.1
NPK skBuBaneHTHO 20 T HaBo3a 2.7 3.9 1.7 4.1 3.8 3.2
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Bapuant Poratmn Cpemee .
2-51 3-a 4-g 5-51 6-5 3a 5 poTauuit

Haso3 5 1/ra + 2.5 4.5 1.5 4.1 3.7 33
+ NPK skBUBajcHTHO HaBO3y 5 T/Ta

Hagos 10 T/ra + 2.6 4.3 1.6 4.1 3.9 33
+ NPK skBuBaneHTHo HaBo3y 10 T/ra

HaBo3 20 t/ra + 2.9 4.6 1.5 4.1 3.9 3.4
+ NPK skBuBasieHTHO HaBo3y 20 T/ra

HCPy; 0.4 0.1 Fy <F,; 0.4 0.5 0.2

AumeHb

KonTponb 3.3 3.3 3.0 2.3 3.6 3.1
Hago3z 10 T/ra 3.2 3.8 3.5 2.4 3.8 3.4
Hagos 20 T/ra 3.4 3.8 3.7 2.5 3.8 3.5
NPK skBuBaneHtHo 10 T HaBo3a 3.6 3.7 33 2.4 3.8 3.4
NPK skBuBaneHTHO 20 T HaBO3a 3.6 3.7 3.2 2.6 4.1 34
HaBos 5 1/ra + 3.5 39 3.4 2.5 3.9 3.4
+ NPK 3KBUBaJIEeHTHO HaBO3y 5 T/Ta

Hagos 10 T/ra + 3.6 3.7 3.2 2.7 3.8 3.4
+ NPK skBuBasieHTHO HaBo3y 10 T/ra

HaBo3 20 T/ra + 3.7 3.9 3.4 2.8 3.5 3.5
+ NPK skBuBaneHTHo HaBosy 20 T/ra

HCPys Fy <F, 0.3 Fy <F, 0.2 0.2 0.1

Kaprodenn

KonTponb 15.7 18.0 12.9 19.5 14.2 16.1
Hagos 10 T/ra 21.4 19.6 17.3 23.1 18.0 19.9
Hago3 20 T/ra 22.8 23.2 14.2 24.1 18.8 20.6
NPK skBuBaneHTHo 10 T HaBo3a 20.2 20.7 21.7 24.9 25.3 22.5
NPK skBuBaneHtHo 20 T HaBo3a 23.7 21.8 23.4 25.0 26.7 24.1
HaBos 5 1/ra + 23.6 20.3 18.6 26.5 24.8 22.8
+ NPK 3KkBUBaJIeHTHO HaBO3y 5 T/Ta

Haso3z 10 T/ra + 20.7 22.8 22.3 28.1 26.5 24.1
+ NPK skBuBaneHTHo HaBosy 10 T/ra

HaBo3 20 T/ra + 24.7 21.6 23.6 29.2 27.7 25.4
+ NPK skBuBaneHTHO HaBo3y 20 T/Tra

HCPys 2.7 2.2 3.5 2.1 3.6 1.2

Osgec

KonTponb 3.7 2.1 2.1 2.5 1.6 2.4
Hagos 10 T/ra 4.6 2.5 2.2 3.0 1.6 2.8
Hago3 20 T/ra 4.6 2.5 2.5 3.2 1.8 2.9
NPK skBuBasieHTHo 10 T HaBO3a 4.6 2.7 2.5 3.3 1.8 2.9
NPK skBuBaneHTHo 20 T HaBo3a 4.2 2.8 2.8 3.2 2.1 3.0
HaBo3 5 1/ra + 4.6 2.3 2.5 3.1 1.6 2.8
+ NPK skBuBaneHTHO HaBO3y 5 T/Ta

Haso3z 10 t/ra + 4.1 2.8 2.6 3.5 1.9 3.0
+ NPK skBuBaneHTHo HaBosy 10 T/ra

Haso3 20 T/ra + 3.8 2.8 2.6 3.4 2.2 3.0
+ NPK skBuBajaeHTHO HaBo3y 20 T/ra

HCPys 0.5 0.2 0.2 0.2 0.4 0.2
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Tab6muuna 3. BavsiHue yciioBuii yBJIaXXHEHUST BETETALIMOHHOTO

BACBUEBA, AMAJITANMHOBA

reproaa Ha YpOXKaiHOCTb CETbCKOXO3STMCTBEHHBIX KYJIBTYD

I'TK O3umasi poxb #posas Kaesep 1-ro SumeHp Kaprodens Ogec
MeHnIa U 2-TO I.II.
bes ynoopenumii*
M 30bITOYHO yBIIaXKHEHHBIC 2.8 2.0 3.5 3.4 17.5 2.5
HopmanbHo yBlIaXKHEeHHbBIE 2.9 2.4 3.0 3.3 12.9 2.5
3acyluiiBbIe 3.1 1.8 2.7 2.4 12.1 2.0
OpraHudyeckasi cucteMa ynoopeHus™**
M30bITOYHO YBIaKHEHHBIC 0.4 0.4 0.3 0.2 4.8 0.5
HopmanbHO yBlIaskKHEHHbBIE 0.8 0.6 0.4 0.4 2.9 0.6
3acynuiiBeIe 1.2 0.3 0.1 0.4 2.8 0.1
MuHepanabHas cucremMa ynoopeHus **
M36bITOYHO YBIIaXKHEHHBIE 0.5 0.9 0.3 0.4 7.3 0.5
HopMmainbHo yBIaxKHEHHBIE 0.7 1.2 0.0 0.3 9.7 0.9
3acylinBbIe 1.6 0.5 0.0 0.3 2.5 0.4
OpraHo-MuHepaIbHas CUCTeMa yIOOpeHMT **
M366ITOYHO YBIIaXKHEHHBIE 0.5 0.9 0.4 0.3 8.4 0.4
HopmanbHo yBlIaXKHEeHHbIE 0.7 1.3 0.2 0.4 8.6 0.8
3acynuiiBbIe 1.7 0.2 0.2 0.4 4.3 0.4

*YpoXaliHOCTb KYJIbTYD.
**[1pnbaBKU yPOXKANHOCTU K KOHTPOJBbHOMY BapHUaHTYy.

HMccnenoBaHue 10Ka3ajo, YTO BO3IEJIbIBAaHUE
03UMOI pxKu 6e3 MpUMEeHEeHUS ynoOpeHuil obecne-
YUBaJO MOJydyeHue Oojiee BBICOKOW YpOXKalHOCTH
3epHa B 3aCYLUJIMBBIX YCIOBUSAX. MakcuMaibHasl
nprbdaBKa ypoKaifHOCTU 3€pHAa O3MMOM PXKU IPU JII0-
0oli cucrteMe ygoOpeHHsI TakKe Oblla IojJiydeHa B
yCI0BUSIX HemocTtaToyHoro yeiaaxHeHust (I'TK
= 0.7—1.0) u coctaBuna 1.2—1.7 t/ra. B roasl ¢ yme-
peHHbIM yBiaaxHeHueM (I'TK = 1.0—1.3) ypoxaii-
HOCTb JaHHOM KYJIBTYPhI IPU MTPUMEHEHUHU Y100pe-
HUi1 Bo3pacTaja Ha 0.7—0.8 T/ra, 1pu MOBBIILIECHHOM
yBinaxxHeHuu (I'TK > 1.3) — Ha 0.4—0.5 /ra. [TonydeH-
HBIC PE3y/IbTAThl CBA3aHbI C CUJILHBIM TTOJIETAaHUEM T10-
CEBOB O3MMOI PXU TIPU CUJIBHOM YBJI&XKHEHUHU. AHa-
JIOTUYHbBIE pe3y/IbTaThl OTMEUEHHBI B padorax [11, 12].

YpoxxaitHOCTh SIpOBO#i MILIEHUIILI B BapuaHTe 6e3
ymobpenuii 6pi1a Ha 20—30% 6o0blile B TOABI C HOP-
MaJIbHBIM YBJIaXKHEHUEM, YEM B IOJIbl C U30OBITOYHBIM
YBJI&XKHEHUEM WJIM B 3aCYILLIMBBIX YCIOBUSIX. D-
(eKTUBHOCTD YIOOPEHU A 1151 NTAaHHOU KyJbTYPbI Obl-
Jia TakXke OOoJibIlle B roJibl C HOPMaJIbHBIM YBJIaXKHe-
HUeM BereTallMoHHoro nepuojaa. [Ipu atom addex-
TUBHOCTb MMHEpPaJbHOU U OpraHO-MUHEpaJTbHOM
cucrteM ObLIa B 2 pa3a 0oJbliie, YeM OpraHu4YeCcKoil.

VYpoxKaltHOCTh SIPOBOTO STIMEHS M OBca 0e3 IIpHu-
MEHEHUsI yHOOpeHUil B Troibl C HEIOCTAaTOYHBIM
yBJIaXKHEHHWEM CHIKajach Ha 25—40% u Obli1a Ha of1-
HOM YPOBHE KaK ITp¥ HOPMAaJIbHOM, TaK U U30BITOU-
HOM YyBJaxXHeHUU. [IpuMMeHeHUe OpraHUYEeCKOM,

MUHEPAJIBHOM WJIM OPraHO-MUHEPAJIBbHOM CUCTEM
yooOpeHusI B ceBOOOOpOTe 0OecIieuynBaio HEOOIb-
myio (0.2—0.4 T1/ra), HO JOCTOBEPHYIO MNpPUOABKY
YPOXXAMHOCTU SIPOBOr0 SIYMEHSI HE3aBUCUMO OT
YCJIOBUSI YBJIAXXHEHUS BEreTallMOHHOIO Mepuoja.
MaxkcuManbHast 3(HEeKTUBHOCTD YIOOPEHUM 1151 OB-
ca ObLTa IoJIyYyeHa B TOJlbl C yMEPEHHBIM YBJIaXKHEHU -
eM. [IprubaBKu ypoxXaifHOCTU TaHHOI KYJIbTYpPbI ObI-
JIK GOJIbIIIE MTPU NPUMEHEHUN OpTaHO-MUHEPaTbHOMN
WJIM MUHEPaJbHOI CUCTEM YIOOpEHMS, YeM OpTaHu-
YECKOM CUCTEMBI.

Ipu BoznmenbsiBaHUU KapTodess 6e3 ynoopeHuit
HauboJbIIask ypoxKaltHOCTh KJTyOHEel ToJiyyeHa B ro-
bl ¢ N30BITOUYHBIM yBIaxHeHueM (I'TK >1.3), ypo-
KaMHOCTb KYJIBTYpHI Obl1a Ha 35—45% Gonblie, yeM
MpU YMEPEHHOM YBJIaXXHEHUU WIM B 3aCyIUIMBBIX
yciaoBusx. IIpu opraHudeckoii cucteMe yaoOpeHuUst
MaKcUMaJibHasi mpubaBKa ypOXallHOCTU KYJbTYPbI
TakXke ObLIa MojydyeHa MpU M30BITOYHOM YBJIaKHE-
Huu (4.8 t/ra). Ilpy mpuMeHEeHMU OpraHO-MUHE-
paJIbHOI cUCTeMbI YIOOpEeHUsI HauboJbliie TpudaB-
KU ypoxaiftHocTH (8.4—8.6 T/ra) GBLIU ITOJTyYeHBI KaK
B rolibl ¢ U30BITOYHBIM, TaK U HOPMaJIbHbIM YBJIaX-
HeHueM. MuHepaibHasl cucTeMa ynoOpeHusi obec-
Meyusa B ToJAbl C HOPMJIbHBIM yBJIaKHEHUEM MpHU-
0aBKy ypoxaitHocTtu mouytu 10 T/ra.

MaxkcnManbHast ypoKaifHOCTh ceHa KJieBepa 0e3
NpUMeHEHUs yIoOpeHM OBbIJIa ITOTydeHa B TOMIBI C M3-
OBITOYHBIM YBIIaXKHEHMEeM. Hanbonbpimme mpudaBKmu
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Puc. 1. Tunporepmudeckuii KoabHUIIMEHT BEreTallMOHHBIX TIEPUOIOB CETbCKOXO3SIMCTBEHHBIX KYIBTYP B TOIbI TPOBEICHMS

OIlbITA.

YPOXKAMHOCTHM CeHa TIPU MCIIOJIb30BaHUM YIOOpEeHMI
MOJIyYEHBI TaKXKe TTPU U30BITOYHOM YBJIaXKHEHUU.

ITpu BBISIBIEHUY KOPPEISILIMOHHBIX CBS3Ei MEXK-
Iy KIIMMaTUYeCKUMMU ITOKA3aTeJIIMU BereTallMOHHBIX
MEPUOJOB KYJILTYp (CyMMa aKTUBHBIX TeMIepaTyp
>5, 10°C, cymma ocankoB u I'TK) u sapdexkTuBHO-
CThIO PA3JIMYHBIX CUCTEM YHOOPEHUSI YCTAaHOBJICHBI
JIOCTOBEPHBIE C1abble U OYEHD CIa0ble 3aBUCUMOCTU
(Tabu. 4). s KaxKnoii KyJabTypbl U CUCTEMBI yIOo0Ope-
HMSI BBISIBJIEHBI CBOM OCOOEHHOCTHU. PccumTaHHBIE
HEBBICOKHNE BEJIMYMHBI KO3(POUIIMEHTOB KOPPEs-
IIMA MOTYT OBITB CBSI3aHEI C TeM, 4To 3a 40 et nccie-
JOBAaHUS Ha IOJIIO 3aCYIIIUBBIX ITIEPUOAOB MPUIILIOCH
Bcero 15%, Ha KaxIyio KyJbTypy B ceBOOOGOpOTE C
YYEeTOM 2-X 3aKJIaJOK ONBITA ITPUIIIOCH 2 3aCyIIIIN-
BbIX Toga. CyMMy aKTHUBHBIX TeMIIepaTyp, CYMMY
ocankoB 1 I'TK paccunTeiBaam OT MOMEHTa ITOceBa
10 YOOPKM KYIBTYPHI.

Ilpu opranmyeckoit cucTemMe ymoOpeHMs ycTa-
HOBJIEHBI 00paTHbIe citadkie (= —0.3—0.4) koppensi-
LUOHHBIE 3aBUCUMOCTH MEXAY CYMMOI OCalKOB,
I'TK BereranimoHHOIO Ieprona 1 IpudaBKOi ypo-
XKAaMHOCTU O3UMOI pxXU, IpsIMbIe ciaadbie (r = 0.3—
0.4) — o kaprodes. st spoBoii MIIIEHUIIBI U OBCa
BBISIBJICHBI cla0Oble M oueHb ciiadwie (r = 0.2—0.3)
KOPPEJSIIUOHHBIE CBSI3U MEXIy IIpUOaBKOM YpoO-
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KallHOCTM M CyMMOI akKTUBHBIX TeMmIiepatyp (>5,
10°C).

IIpu nMpuMeHEeHUW MUHEPaJTbHONH U OpraHO-MU-
HepaJibHOM cucTeM yIoOpeHUs1 yCTaHOBJIEHBI 0OpaT-
Hble cnadbie (¥ = —0.3) KoppeJISIIMOHHBIC 3aBUCHUMO-
CcTU MexX 1y cymMmmoii ocankoB, I' TK 1 mpubaBkoii ypo-
KaHOCTU O3MMOM pPXXM, MpsiMble clabble U OYEeHb
ciaobie (r=0.2—0.3) cBSI3U — 1S SPOBOM MILIEHULIHI,
OBca, KjieBepa U KapTodensi. BbIIBIeHBI MpsiMble
citabbie 1 oueHb cnadbie (r = 0.2—0.3) KoppeasiuoH-
Hble CBSI3U MEXIY CyMMO# aKTUBHBIX TeMIepaTyp
(10°C) 1 npubdaBKOi1 ypoxKaliHOCTH 03UMOM PXKU, 00-
patHble ciadbie (r = 0.3—0.4) — 11 ApoBOI MIIIEHU-
1IbI ¥ OBca. MexXy ypoXXaifHOCTBIO WJIM TpudaBKaMu
YPOXaMHOCTHU SIpPOBOTO STUMeHS (TIpu 10001t cuctemMe
yaoOpeHusl)) U KIMMAaTUYECKMMU TOKa3aTeIsiMu
KOPPEJSILIMOHHBIE CBSI3U HE YCTAaHOBJICHBI.

Bo3MoxxHO, Ha pe3y/IbTaThl, TOTyJYeHHBIC TIPH CTa-
THCTUTYECKOM aHAJIN3e YPOKAHBIX JAaHHBIX IS KIIeBe-
pa JIyTOBOTO, MOIJIO TIOBJIUSITE TO, UTO MX YPOXKAMHOCTH
3aBHcesIa He CTOJIBKO OT IMOTOMHBIX YCJIOBUIA, a YCIIOBUIA
Pa3BUTHS BCXOIOB TTOI TOKPOBHOM KYJIBTYPOIA.

Kpome Toro, 0osiee BBICOKME KOPPEISIIIMOHHBIC
CBSI3U MEXIY YPOKANHOCTBIO KYJIBTYp U KIIMMaTU4e-
CKMMU TTOKa3aTeJISIMHU MOTYT OBITh ITOJIyYEHBI MPU
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Tabomuna 4. 3aKOHOMEPHOCTU U3MEHEeH U (KO3 PUIIMEHT KOPPEeISIMM) yPOXKaHHOCTU CETbCKOX03SICTBEHHBIX KYJIBTYD

B 3aBUCHUMOCTH OT arpOMETCOPOJIOTUYCCKUX yCJIOBl/Iﬁ

MeTteopoaoruyeckue yCiaoBUs Osumas | sIposast Kaesep Kaesep dumensp |Kaprodenn| OBec
pOXb | MmiueHuna | l-ror.m. | 2-ro r.m.
be3 ynobpeHuii (KOHTPOJLHBIN BapruaHT)
CyMMa aKTUBHEIX Temmeparyp >5°C 0.5 0.1* —0.1* —0.1* 0.0* —0.1* —0.1*
CyMMa aKTUBHBIX TeMIiepatyp >10°C 0.4 0.1* —0.1* —0.1* —0.0* —0.2* —0.1*
CyMMa 0cagKoB, MM —0.3%* 0.2* 0.2* 0.2* 0.1* 0.0* 0.1*
I'TK -0.5 0.2* 0.3* 0.5 0.1* —0.1%* 0.2*
OpraHudeckast cucTeMa yioopeHuit**
CyMMa aKTUBHBIX TeMItepaTyp >5°C —0.1* —0.4 0.0* 0.2 0.0* 0.1* —0.2*
CyMmMa akTUBHBIX TeMItepaTyp >10°C 0.1* —0.3 —0.1* 0.3 0.0* 0.1* —-0.3
CyMMa ocagKkoB, MM —04 0.0* 0.1* 0.2* —0.2* 0.4 0.1*
I'TK -0.3 0.1* 0.0* 0.1* —0.2% 0.3 0.1*
MuHepanbHas cucteMa ynoopeHuii**
CyMMa aKTUBHBIX TeMIiepaTyp >5°C 0.1* —0.4 —0.1* 0.1* —0.1* —0.1* —0.3
CyMmMa akTUBHBIX TemIiepaTyp >10°C 0.2 —0.4 —0.1* 0.2* —0.1* 0.0* —0.4
CyMMa ocagkoB, MM —0.3 0.3 0.1* 0.1* 0.0* 0.2 —0.2*
I'TK -0.3 0.3 0.1* 0.4 0.0* 0.1* —0.1*
OpraHo-MuHepalbHas cucTeMa yIoopeHus**
CyMMa akTUBHBIX TeMIiepaTyp >5°C 0.2* —0.4 —0.1* 0.3 —0.1* —0.1* —0.2*
CyMMa aKTUBHEIX Temmepatyp >10°C 0.3 —0.4 —0.1* 0.3 —0.1* 0.0* —-0.2
CyMMa ocagkoB, MM —0.3 0.4 0.1* 0.2 —0.1* 0.4 —0.2
I'TK —-0.3 0.4 0.3 0.5 —0.1* 0.2 —0.2*
Koppensiims ypoxkailHOCTH ¢ KITUMaTUIECKUMU TTOKa3aTeISIMU B IIEJIOM B OITBITE

CyMMa aKTUBHBIX TeMIiepatyp >5°C 0.5 —-0.2 —0.1* 0.0* 0.0* —0.1* —-0.2
CyMMa akTUBHBIX TeMItepaTyp >10°C 0.5 —0.2 —0.1* 0.0* 0.1* —0.1* —-0.2
CyMMa ocagkoB, MM —0.5 0.3 0.2 0.2 0.1* 0.2 0.1*
I'TK —-0.6 0.3 0.3 0.5 0.1* 0.1* 0.1*

*KoadduimeHT Koppelasiuuy HeCyIleCTBEHHBII.

**KoppesililMoOHHbIE CBSI3U PACCUUTHIBAIU C TIOJIyYEHHOI MPUOABKOM ypOXKatHOCTU KYJIBTYPbI.

PacCMOTPEHNHU HE BETETALIMOHHOTO ITEPUOIA KYJIbTY-
PHI B I1eJIOM, a 00eCIIEYeHHOCTH TETIJIOM 1 BJIaroit uX
“KpUTUYECKUX IEPUOIOB” Pa3BUTHUSI.

CymiecTBeHHOE 3HaYSHUE 17151 000OCHOBAaHMS Han-
oonee 3(pPEeKTUBHBIX YPOBHEN MpUMEHEHUS yIOOpe-
HUI ¥ HAIIPaBJIECHHOTO PEryJIUPOBaHUS TOYBEHHOTO
TUIOIOPOIVS UMEIOT pacyeThl 6ajlaHCca OPraHnIeCKO-
ro BellleCTBa U 3JIEMEHTOB MUHEPATbLHOTO MTUTAHUSI.
AHanm3 MCMIoJb30BaHUSI YIOOPEHUN M CPEIACTB XU-
MUYECKOI MeJIMopaluy MOYB B IEpUOI MHTEHCUB-
Hoit xumu3auuu (1971—1995 rr.) nokazan, uyro 6ja-
romapst X BHECEHUIO B 103aX, TTPEBHIIIAIOIINX BEIHOC
MUTATEIBbHBIX BEIIECTB YPOXasMHU CEIbCKOXO3sIii-
CTBEHHBIX KYJIBTYp, OalaHC TTUTATEIbHBIX BEIICCTB B
3eMJIEICIMY CTPAaHBI OB IOJOXUTEIBHBIM, YTO CIIO-
COOCTBOBAJIO PE3KOMY ITOBBLILICHUIO ITIIOOOPOAMS
nouB B Poccun, ocobenHo B HeuepHo3eMHOIT 30He
[13]. Haunnas ¢ 1990-x IT., IpuMeHeHne yaoOpeHM it
COKpaTUJIOCh. balaHc muTaTelbHBIX BEIIECTB B 36M-
JIEIEJINU CTall CKJIAAbIBATLCS CO 3HAYUTEILHBIM TIpe-
BBHILIEHUEM BBIHOCA HaJl UX MOCTYIJICHUEM B IIOYBY.

B ITepMckom kpae ¢ 1966 o 1990 r. HacHIIIEHHOCTh
MaITHI MUHEPaJTbHBIMH yIOOpEHUSIMH BapbUpoBaja
ot 30 go 97 kr n.B./ra, opranndeckumu — ot 2.0 mo
4.3 1/ra/Ton. 3a mocnemnue 20 JeT HaCHIIEHHOCTh
MalTHA MHWHePaTbHBIMU YIOOPEHHSIMUA COCTaBUJIA
10—14 xr 1.B., opranndyeckumu — 0.9—1.4 t/ra. Bos-
MeIlleHre BBIHOCA DJIEMEHTOB MUTAHUS B TIOCIICTHIE
TOIIBI cCOCTaBWIIO He 6osiee 15%. Hapymenue 6amaHca
MUTATEIbHBIX BEIECTB B 3eMIICHETUH TIPUBOIUT K
CHIDKEHUIO TUIOOOPOIMST TIOYBBI U YPOKAMHOCTH
CETbCKOXO3STMCTBEHHBIX KYJIBTYD.

ITo maHHBIM Halllero MCCleIOBaHUsI, B BapUaHTe
0e3 MpUMeHEeHUs yIOOpeHNsT MUHEepaJI3ans opra-
HUYECKOTO BEIlIeCTBA B TIOYBE MPEBbICHIIA ITPOLIECCHI
rymMuduKanuu B 2 pasa, MOJIydeH OTpHUIIATEIbHBIN
Gajanc yriepona B mouBe (—260 kr/ra/ron) (Tab:m. 5).
3a 5 porauuii ceBoobopoTa OBIJIO TOTEPSTHO OPTaHM -
yeckoro yriepoaa >10 t/ra. OTpuiiateabHbIN 6ajaHC
OpPraHNYEeCKOTO yIiepoaa MoaydeH Mpu NpUMeHEeHU N
MUHEpaTbHOI CUCTEMBbI yIOOPEHUS M OpTaHO-MUHE-
paJIbHOI ¢ HEBBLICOKUM HACHILLIEHUEM MAalllHU HABO-
2023
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Tabomuna 5. bajaHc opraHUYecKoro yriepoaa B IoJIeBOM 8-TI0JIbHOM ceBOOOOpOTe, T/Tra (cpemaHee 2-X 3aknanok, 1977—

2017 rr.)
bananc
BapuaHTs! onbiTa [Tpuxon Pacxon

3a pOTaIUIo B TOJI
KonTponb 1.8 3.9 —2.1 —0.26
HaBo3s 10 T/ra 4.3 4.2 0.1 0.01
HaBo3s 20 T/ra 6.6 3.9 +2.7 +0.33
NPK skBuBaneHtHo 10 T HaBo3a 2.0 4.4 —2.4 —0.30
NPK skBuBaneHTHo 20 T HaBo3a 2.0 4.1 2.1 —0.26
HaBo3s 5 1/ra + NPK skBr1BajieHTHO HaBO3y 5 T/Ta 3.1 4.5 —1.4 —0.18
Hago3 10 /ra + NPK skBuBaneHTHO HaBo3y 10 T/ra 4.3 4.3 0.0 0.00
Hasos 20 1/ra + NPK skBuBaieHTHO HaBo3y 20 T/ra 6.6 3.3 +3.3 +0.41

30M (HaBo3 5 T/ra + NPK 3KBUBaJeHTHO HaBO3Yy).
HyneBoit 6aaHc 1ojiydeH B BapyuaHTaX ¢ HACHIILIEHUEM
MallHA OpraHMYecKMMM ymoopeHusimu 10 T/ra/ron
(1aBo3 10 t/ra, HaBo3 10 T/ra + NPK 3KBUBaneHTHO
HaBo3y). TOJILKO IpU BRICOKOM HACHILICHU Y MalllHU
HaBo3oM 20 T/ron chopMUPOBAICS TOJOXUTEIb-
HBII1 OanaHC opraHudeckoro yriepona (+330 u
+410 xr/ra/ron).

CpenHeroaoBoii BHIHOC a30Ta YpOKaeM CeJIbCKO-
XO3SIMCTBEHHBIX KYJIBTYP B KOHTPOJBHOM BapUaHTE
cocraBui ~60, pocdopa — 20 u Kanus 65 kr/Ta (Tad.
6). I1pu BHeCEHUU HaBO3a CPEAHETOA0BOI BEIHOC N,
P,O5 u K,O yBenunuwics Ha 15—35%, ucnonb3osa-
HUM MUHEpaJIbHBIX ymoopeHuii — Ha 15—40%, nipu
opraHO-MUHEpaJIbLHOM cucTeMe ynoopeHus: — Ha 20—
50%. B Oombliieii cTerieHU HAOIONAIN YBEeJIMYCHIE
noTpeOJICHUS a30Ta U KaJivsl. DTO TTOATBEPAUII 1 pac-
YeT XO3SMCTBEHHOTO BhIHOCA Ha | T OCHOBHOI MpoO-
nykiuu (tads. 7). CyiiecTBEeHHO BO3pacTall IIpU UC-
MOJIb30BAaHUM YOIOOPEHUI XO35IHCTBEHHBIN BEIHOC N
u K,O 1 T 3epHa 03UMOIi p>Xu, SpOBOI TIIIEHULIBI U
OBCa, B MEHBIIIC CTEIEHN YBEJIMYUBAJICS BBIHOC 1 T
3epHa TuMeHs U 1 T ceHa KieBepa. g Kaprodens
BBIHOC OCHOBHBIX 2JICMEHTOB ITUTAHUS B BapyUaHTaX
OITbITa BApbUPOBAJ HE3HAUUTEIBHO.

IMonoxurenbHBIN 6aMaHC a30Ta U KaJIUS CJIOXKWUII-
cs B BapuaHTax HaBo3 20 T/ra, NPK skBuBajieHTHO
20 T HaBo3a, “HaBo3 10 T/ra B ron + NPK axBuBaieHT-
HO HaBo3y, HaBo3 20 T/ra B rox + NPK skBuBaneHTHO
HaBo3y. OTpHMIAaTeIbHBI OalaHC a30Ta M Kajus B
OCTaJIbHBIX BapMaHTax cocTaBui =20—35 xr/ra/rom,
KOMITeHcalus BeIHOca coctaBuia 60—80%. Bo Bcex
BapUaHTaX CKJIaIbIBaJICS HYJIEBOM WIU TTOJIOXUTETb-
HBIIT 0anaHc pocdopa.

HauGonee BbicOKass THTEHCMBHOCTD OajlaHCa a30-
Ta, ¢ochopa n kamusa (193, 378 u 210% coorBet-
CTBEHHO) OTMEUeHa B BapuaHTe HaBo3 20 T/ra Brox +
NPK skBuBaneHTHO HaBo3y. OOTHAKO B 3TOM CJIy4yae
MOJIy4eHBI caMble HM3KHE KO3POUIINESHTH UCITOIh-

ATPOXMUI
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3oBaHust NPK u3 ynoOpeHuii. B otnenbHbIX poTaliy-
six ceBooboporoB KIMY N BapwupoBan ot 7 go 27,
P,0; — o1 4 o 12 u K,O — ot 16 no 18% (B cpenHem
3a 5 poraumiit KMY cocrasunu 17, 7 u 17% cooTBeT-
ctBeHHO). Hanbonee Beicokmnit KMV azora, pocdo-
pa u Kanus mnonydeH npu BHeceHUn NPK skBuBa-
JeHTHO 10 T HaBO3a M BHECEHMM HaBo3a 5 T/ra +
+ NPK 3KkBMBaJIe(HTHO HaBO3y, MOJIydeHHBIE KO-
¢GULIMEHTHI B CpeIHEeM 3a 5 poTaluii ObUIM OJIM3KU K
HOPMATUBHBIM JIMTEpaTYPHBIMU TaHHBIM [14]. B oT-
JIeJIbHBIX POTALIMSIX CEBOOOOPOTOB B 3TUX BapUaHTaxX
KO3 GUIIMEHT UCIOIB30BaHUS a30Ta U3 YIOOpEHUM
BapbupoBai ot 25 no 60, P,O5; — ot 5 mo 20 u K,O —
oT 30 go 70%. CHukeHUe KO3(h(GULIMEHTOB UCTIOIb-
30BaHUS DJIEMEHTOB IMMTAHUS W3 YIOOPEHUIl Tpu
yBEJIMYEHUM UX 103 OTMEUeHO B paborax [ 15, 16]. Ko-
3¢ OUIIMEHTHI UCITOIb30BaHUS PaCTCHUSIMH a30Ta U
Kanus n3 ynoopeHuii 0p11i B 2—10 pa3 0oJblire, 9eM
docdopa, 9TO OOBSICHICTCS XOPOIICH PaCTBOPUMO-
CTBIO a30THBIX M KAIMITHBIX yIOOpeHnit B Boae. Ham-
6oJiee TIOJIHOE UCITOJIb30BaHUE a30Ta U KaJIusl pacTe-
HUSIMU U3 yIOOpEHUI TTOATBEPKACHO pe3yabTaTaMu
HCCleI0BaHUiA Apyrux aBTopos [17].

CnoxwuBiarecs 0alaHChl OPraHUYECKOTO YIIepo-
J1a ¥ 9JIEMEHTOB IIMTAaHUSI B BAPUAHTAX OTBITA COIIA-
CYIOTCS C arpOXUMMNYECKUMU TT0Ka3aTeIsIMU TTOYBBHI,
YCTAaHOBUBILIMMMUCS K KOHILYy 6-if poTaLuy ceBO00O-
pora. B mouBe KOHTpPOJBLHOIO BapuaHTa OTMEYeHa
TeHIASHLIMS K CHUKEHUIO COIEPKaHUS OPraHN4YeCcKO-
ro yriepona (C,,,) € MOMEHTa 3aKJIallKy OIbiTa B 1968 T.
¢ 1.33 no 1.15%. Ilonaep:kaHnue coaep>kaHust OpraHu-
YeCKOTO yriepoia Ha MCXOMHOM YPOBHE OTMEYEHO
npu BHeceHuu Hao3a 10 m 20 t/ra, NPK skBuBa-
JeHTHO HaBo3y 20 T/ra. MuHepalbHbBIe yIOOpEeHUS
MOTYT NONIEPXKNUBATh YPOBEHb COAEPKAHUSI OpraHU-
YeCKOTO BEllleCTBa B ITOYBE G1arogaps pocTy KoJude-
CTBa TOCTYIAIOIIETO0 OPTaHMYECKOro MaTepuaia ¢
MOXHUBHBIMU OCTaTKaMU, YBEJIMUSHUIO pa3HOOOpa-
3Usl, YUCJIEHHOCTU U aKTUBHOCTU TTOYBEHHBIX MUK-
pooprann3mMoB [18—20]. JJocToBepHOE yBEeIMUYEeHUE
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Tab6muna 6. bajaHc OCHOBHBIX 2JIEMEHTOB IMUTAHUS B TIOJIEBOM 8-TIOJIbHOM CeBOOOOpOTE, KI/Ta (CpeaHee 2-X 3aKIaI0K,
1977—2017 rr.)

THocrynnenue Xo3siCTBEHHBII bananc +/—, kr/ra Koadduiment
sJemenTa BBIHOC a30Ta MHTEeHCUBHOCTb [MCITOJIb30BaHUS
BapuaHT sa g;ﬁlﬁiﬁdﬁ’ B CyMMe 32 scero |B CBpii[)ZeM GanaHca asora
Kr/ra 5 poraiuii, Kr/ra U3 ynoopeHuit
Kr/Ta %
AzoTt*
KonTponb 685 2332 —1647 —41 29 —
Hago3 10 T/ra 2136 2763 —627 —16 77 30
HaBo3 20 T/ra 3544 2903 641 16 122 20
NPK skBuBaneHTHO 2121 2949 —828 —21 72 43
10 T HaBO3a
NPK skBuBaneHTHO 3541 3124 418 10 113 28
20 T HaBO3a
Hago3 5 1/ra + NPK axBu- 2238 2942 —705 —18 76 39
BaJICHTHO HaBO3y S T/Ta
Hago3 10 /ra + NPK skBu- 3654 3188 467 12 115 29
BajJIeHTHO HaBo3y 10 T/Ta
Hago3 20 1/ra + NPK skBu- 6440 3329 3111 78 193 17
BajJieHTHO HaBo3y 20 T/ra
dochop**
KonTponb 60 778 —718 —18 8 —
Haso3s 10 T/ra 1010 891 119 3 113 12
HaBo3 20 T/ra 1955 960 996 25 204 10
NPK skBuBaneHTHO 1010 905 105 3 112 13
10 T HaBO3a
NPK skBuBaneHTHO 1950 938 1012 25 208 8
20 T HaBO3a
Hago3s 5 t/ra + NPK skBu- 1038 922 116 3 113 15
BaJICHTHO HaBO3Yy 5 T/Ta
Hagos 10 1/ra + NPK skBn- 2022 986 1036 26 205 11
BajJieHTHO HaBo3y 10 T/Ta
Hago3 20 1/ra + NPK skBu- 3918 1038 2880 72 378 7
BajJieHTHO HaBo3y 20 T/ra
Kammir**
KonTponb 130 2659 —2529 —63 5 —
Haso3s 10 T/ra 2199 3298 —1099 =27 67 31
HaBo3s 20 T/ra 4268 3574 694 17 119 22
NPK skBuBaneHTHO 2202 3584 —1382 —35 61 45
10 T HaBO3a
NPK skBuBaneHTHO 4226 3729 496 12 113 26
20 T HaBO3a
Hago3 5 t/ra + NPK skBu- 2288 3638 —1350 -34 63 45
BaJICHTHO HaBO3Yy 5 T/Ta
Haso3 10 t/ra + NPK skBu- 4407 3913 494 12 113 29
BaJIeHTHO HaBo3y 10 T/ra
Hago3s 20 1/ra + NPK skBU- 8549 4064 4485 112 210 17
BaJiIeHTHO HaBo3y 20 T/ra

*C ynoOpeHHsIMH, ceMeHaMU 1 KJIEBEPOM.
** C ynoOpeHUsIMU U CEMEHaMU.
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coIepsKaHUSI OPraHMYECKOTO yriiepona OoJblle uc-
XOOHOTO YPOBHSI OTMEUEHO B BapUaHTEe C MaKCH-
MaJbHOI HACBHIIIEHHOCTBIO YOIOOpEHUSIMM — HaBO3
20 1/Tra B rong + NPK skBHBajeHTHO HaBO3Y, €ro CO-
JepxXaHue Bo3pocio Ha 15%.

ConepxaHne NOABIDKHBIX coemMHeHn pocdopa
B ITOYBE KOHTPOJILHOTO BapraHTa 3a BpeMs ITpOBeIe-
HUs OITBITa YMEHBIMMIOCh HE3HAYMTEITHLHO, CONIep-
JKaHWe OOMEHHBIX COSTMHEHNM KaTusl CHU3UIIOCh Ha
20%. Ilpu CIOXUBIIEMCST BEICOKOM OTPHIIATETLHOM
GajaHce DAHHBIX 3JIEMEHTOB 3a 5 POTAIMii 3aIrachl
TTOIBIKHBIX COSMMHEHUM docdopa B ITOUYBE CHUM-
JICh Beero Ha 30 KT, a 0OOMEHHBIX COSTMHEHMI KaJTsT —
Ha 80 KT. DTO CBUIAETEIbCTBOBAJIO O TOM, UTO B TTIOUBE
mpoucxoamiia Moommm3anus ¢ocdopa U Kajaus U3
TPYIHOOOCTYITHBIX M HEOOMEHHBIX (hOPM WIIH TI0-
TpebIeHNe TTOABIKHBIX (POPM 3JIEMEHTOB M3 TTOMITA-
XOTHOTO Topu3oHTa. [IpuMeHeHne ymoopeHuit odec-
TeYIO YBEJIMICHHNE COMEpPKaHWUS MOMBIKHBIX CO-
equHeHUiT pocdopa B rmousBe B 1.5—3.0 1 0OMEHHBIX
¢dopM Kaimmst — B 1.2—2.2 paza, X KOJIUIECTBO ITOBBI-
TAJIOCH IMTPOTIOPIIMOHATBHO YBETMICHUIO HACKIIIICH-
HOCTH TAIITHA YIOOPEHUSMU.

MakcuMaibHOE JOCTOBEPHOE YBEIUYEHUE CONeP-
JKaHUsI OOIIEero U MUHEepaJbHOTO a3oTa B IMOYBe (B
1.2—1.3 pa3a) oTMe4YeHO B BapuMaHTaX C BHICOKMM Ha-
chllieHueM ynoopeHusimu (HaBo3 20 1/ra, NPK 3k-
BUBaJieHTHO HaBo3y 20 T/ra, HaBo3 10 T/ra + NPK
9KBUBaJIeHTHO HaBo3y) [21]. Ilo maHHbIM [22], Ha
CPEIHECYIIMHUCTBIX IToYBax, 0O0JIamalolinux IOBbI-
IIEHHOMW €MKOCTbI0 KaTUOHHOTO OOMeHa, yCTaHOB-
JIeHa oIpeaesioliasl pojib B MUTaHUU pacTeHUI U
MPOAYKTUBHOCTU CEJIbCKOXO3SIMCTBEHHBIX KYJBTYD
HUTPATHOTO a30Ta, HaKalUIMBAOIIErocss B paHHUit
Mepro BereTaluu KyabTyp. BHeceHHbIe MUHepasb-
HbIE yIOOpeHUs Tepe MOCeBOM ObecTieunBaiv 0O-
Jiee BBICOKUE 3arachl HUITPATHOTO a30Ta B MTOYBE, UTO
MOTJIO OBITh OMHOM M3 MPUYUH HauboJjiee BbICOKOI
3(HEeKTUBHOCTH MUHEpaJbHOM W OpraHo-MHUHe-
paJIbHOI cUCTeM YIOOpEHHUS B OMbITE B CPABHEHUU C
opraHu4ecKkoit cuctemoii (Tabir. 9).

B 1-ii poraluu ceBooOb0OpoOTa B OIIBITE OBLIO IIPO-
BeneHo u3BectkoBaHue (mo 1.0 H.), ObUIO OTMEUYEHO
CyILIECTBEHHOE YJIydllieHre TToKa3aTeJieil KUCJIOTHO-
cTH 1TouBkbl. [TonoxurenbHOE BIUSIHUE Ha6ﬂ]0£laﬂl/l B
TeyeHMe 2-X poTaluii, ¢ 3-i1 porallu OTMEYEHO YBe-
JIMYEHUE FI/IL[pOHVITI/I‘{€CKOﬁ KNCJIOTHOCTU U CHUKE-
Hue nokasatenst pHgc,. B 3—6-ii poranusix ceBoo6o-
poTa B KOHTPOJIBHOM BapHaHTC T'MAPOJIUTHUYCCKasA
KHUCJIOTHOCTh BapbupoBajia B Iipeneiiax 2.8—
3.1 cMONB(3KB)/KI MOYBBI U cTajila OJM3KA K UCXO-
HOIi BesinunHe (H,. npu 3akjagke omnbliTa 40 U3BECT-
KoBaHus — 3.1, mocie uzBectkoBaHus — 2.4). I1Toka-
3atenb pHyc cHusmics no 4.9 (pHyq npu 3akiianke
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i , KT (cpemHee 2-X 3aKJIamoK 3a 5 poTa-

1 IpOAYKLIUN

MCTBEHHBIMU KYJIbTypamMiu 1 T OCHOBHO

MCTBEHHBIN BBIHOC 2JIEMEHTOB MUTAHUSI CEJIbCKOX03S

6opoTa)

Tab6mmua 7. Xo3da
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Ta6mmna 8. BiustHue IMTeTbHOrO MpUMEHEeHUs yIOOpeHU I Ha arpOXUMHUYeCKIe CBOMCTBA IepHOBO-TTON30JIMCTOM MOY-

BbI (CpemHee 2-X 3aKjamoK, KOHell 6-i poTaLum)

Bapuant Copr> % pHyq H,, P20s K0
CMOJIb(9KB) /KT MI/KT

KonTponb 1.15 4.9 2.8 153 142
HaBo3 10 T/ra 1.33 5.2 2.4 220 212
HaBo3 20 T/ra 1.41 5.4 2.1 272 228
NPK skBuBasieHTHO 10 T HaBo3a 1.26 4.7 34 216 225
NPK sxBuBanieHTHO 20 T HaBo3a 1.31 4.6 3.7 245 320
Hago3 5 1/ra + NPK skBuBajieHTHO HaBO3y 5 T/Ta 1.30 4.9 3.0 227 233
Hagos 10 1/ra + NPK skBuBaneHTHO HaBo3y 10 T/ra 1.38 4.9 2.9 269 277
Hagos 20 1/ra + NPK skBuBasieHTHO HaBo3y 20 T/Ta 1.53 4.8 3.3 472 387
HCPys 0.15 0.2 0.5 30 35

Tab6muna 9. BiusiHue mmteIbHOro NpruMeHEeHUS yIoOpeHUI Ha AMHAMMKY 3aI1acOB HUTPATHOTO M aMMOHMITHOTO a30Ta
B ¢hazax pa3BUTHS pacTeHMil spoBoii mmeHulbl (0—20 cMm), Kr/ra (7-s1 poranus)

N-NO; N-NH, N-NO; N-NH, N-NO; N-NH,
BapuaHTt
KyIICHUE KOJIOILIEHUE nepen yoopkoii
KoHTponb 6.0 43.0 5.5 27.5 13.0 56.0
Hagos 10 T/ra 9.0 36.0 6.0 33.0 19.0 67.0
Hago3 20 t/ra 9.0 35.5 5.0 46.5 20.0 70.0
NPK skBuBaneHtHo 10 T HaBo3a 10.0 39.5 4.8 35.0 20.0 45.0
NPK skBuBanenrso 20 T HaBo3a 24.0 54.5 6.5 43.5 25.5 58.5
Hago3 5 t/ra + NPK skBuBa- 10.5 40.0 6.3 32.0 27.5 53.5
JICHTHO HaBO3y 5 T/Tra
Hasos 10 t/ra + NPK skBuBa- 18.0 40.0 6.3 42.5 30.0 74.5
JIeHTHO HaBoay 10 T/ra
Hago3 20 t/ra + NPK skBuBa- 29.5 51.0 10.5 30.5 26.0 64.0
JIeHTHO HaBo3y 20 T/ra
HCPys 3.5 4.5 1.0 8.0 4.0 Fy < F,
OTIbITAa 10 U3BECTKOBAHUS — 5.5, mocJie M3BeCTKOBA- 3AKITIOYEHHUE

Hust — 6.0). [TomKuclieHW10 MOYBBI CITOCOOCTBOBAI
BBIHOC YpOXKAaeM CEIbCKOXO3SIMCTBEHHBIX KYJIBTYD
Kanplus, MarHusi, Kanus. IlomkucieHue IT09YBBI
MOTJIO OBITh TaKXKe CBSI3aHO C KJIMMAaTUYECKUMM 13-
MCHEHMSIMU B pETMOHE 1 3arpsI3HCHUEM OKPYXKaIOIIei
cpebl, BhIMaIeHUEM KMCIOTHBIX Aoxaeit [23, 24]. ITpu-
MEHEHVe MUHEPaJIbHOM CUCTEMBI yI0OpEHMS ITPUBEIIO K
CYIIECTBEHHOMY ITONKWCJICHWIO TIOYBBI, B OTHEIBHBIC
PpOTAIM OTMEUYCHO YBEJIMUYCHIE THIPOJTATUIECKOM KIC-
JotHOCTH 110 4.0—4.5 cMOJIB(3KB)/KT MOYBBI, TTOKAa3a-
teab pHyc cHuxancs no 4.5. IlpumeHeHue opraHu-
YeCKOIi CUCTeMbI YIOOpEHUSI 00eCIIeuBaIo yIydlle-
HUE noKaszaTteJeil KMCJIOTHOCTH MOYBHI.
COOTBETCTBEHHO OpraHO-MHMHEpaJbHAsI CHUCTEMa
yaoOpeHHtsI 3aHMMajla IPOMEXYTOUYHOE ITOJIOXKEHUE
IO BJIMSTHUIO Ha ITOKa3aTeJI TUIPOIUTIIECKOI 11 00-
MEHHOI KMCJIOTHOCTH.

Pesynbratel MccienoBaHus B IUTUTEIBHOM OIBITE
MOKa3aJiu, 4TO MPUMEHEHUE Ha JIePHOBO-TIOA30JIM-
CTOIi II0YBE OPraHU4YECKO CUCTeMbI yIoOpeHus (Ha-
CBHIIIEHHOCTh MamrHu HaBo3oMm 10 m 20 T/ra/rom)
0o0ecIeunsIo yBeIudeHUe TIPOAYKTUBHOCTH TTOJIEBBIX
KYyJIBTYp B CEBOOOOPOTE B CpeaHEM 3a 5 poTalnii Ha
15—20%, muHepanbHOII (3KBUBAJIEHTHO HABO3Y) U
OpraHO-MHWHEPAJIILHOM CUCTEM ynoOpeHUs — Ha 25—
30%. HaubGojee OT3BIBYUMBBIMU Ha HpUMEHEHUE
yIoOpeHMt B ceBOOOOPOTE OBLIIN SIpoBas IMIIeHNIIA U
Kaptodenb. g SIpoBO¥ NMIIEHUIIBI MWHEpaabHas
crcreMa ynoopeHus opl1a 6osee 3pGeKTUBHOIM, 9eM
opraHmyeckasi Ul OpraHO-MHHepaJbHAsl CUCTEMBI.
Jnsg kaprodensas MuHepajdbHast 1 OpraHO-MHUHEPaIb-
Hasl CUCTEMBI yIoOpeHUs 110 3P(PEeKTUBHOCTHA OBIITN
paBHO3HAYHBIMU M 00eCTICUMBaIN TPNOABKY ypoKasi
Ha 15-20% Oomnblile, 4yeM opraHMYecKass CHUCTEMA.
SpoBoit suMeHb ObUT HAMMEHEe OT3BIBUMBBLIM Cpeaun
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KyJbTYp Ha NpUMEHEHHE YIOOpeHUil, mpubdbaBKu
YPOKAITHOCTU HE 3aBUCENIN OT CUCTEMBI yIOOpeHUS 1
He mpeBbllIanu 13% B cpemHeM 3a 5 poTrauuii, 4To
OBLIO CBSI3AHO C €T0 pa3MelleHNEM ITOC/IE XOPOIIETO
MpeaniecTBEHHUKA B CeBOOOOPOTEe — KileBepa. Ypo-
XKaHOCTb CeHa KJIeBepa JIyTOBOTO B OOJbIIIE cTerne-
HU 3aBHUCE]Ia OT Pa3BUTUS U ypoxXas MOKPOBHOI
KYJBTYPHL.

VYpoKaitHOCTPh CEITbCKOXO3STHCTBEHHBIX KYJIBTYD 1
3¢ HeKTUBHOCTh NPUMEHEHNS YyIOOpeHWIT 3aBHCelia
OT YCJIOBUI YBIAXXKHEHHUS BEreTallMOHHOIO IIEpUOAa.
bonee BrIcOKast ypoKaitHOCTh O3MMOM pPXU U 3¢-
(GEKTUBHOCTD IIPUMEHEHUS YIOOPEHMI 1T JTaHHOMN
KYJIBTYPHI TTOJIydeHa B 00Jiee 3aCYILIMBBIX YCIOBUSIX
(I'TK = 0.7—1.0), 4T0 0OBSICHSIETCSI BBICOKOI MOJIe-
raeMOCTBIO KYJILTYPhI. S poBast mimeHnna ooecIieun-
BaJia 60J1ee BBICOKME ypoxKan 0e3 IIpUMeHeHUS yI100-
pPEHUI1 B TOAbI C HOpMaIbHBIM yBiIaxkHeHHeM (I'TK =
= 1.0—1.3), oBec xopoiio cebsi moKa3bIBajl KaK B IO-
IIbI C HOPMAaJIbHBIM, TaK M30BITOUHBIM YBJIAXXKHEHUEM
(I'TK >1.3). MakcumanbHast 3ppeKTUBHOCTD yo0o0-
peHuit W11 00enX SIPOBBIX 3€PHOBBIX KYJIBTYP ITOJIy-
yeHa IIpU yMEePEeHHOM (HOPMAaJbHOM) YBIAXKHEHHUU
BeTeTallMOHHOTO TTeproga. DP@PeKTUBHOCTD IIPUMeE-
HEeHMs yIOOPEeHMI IS SPOBOTO STIMEHS HE 3aBHCEIa
OT YCJIOBUI YBJIAXXHEHHUS BET€TallMOHHOIO IIEPHUOAa.
Kaptodens n xkineBep 0e3 IIpUMeHEHUS YIOOpEeHUIA
obecnieunBajv 00Jiee BRICOKYIO YPOXKANHOCTD B TOIBI
C M30BITOYHBIM yBJIaXHEHHEM. MaKcuMalbHbIe
NprOaBKM ypoXaifHOCTH KapTodesd OT yIoOpeHMit
IMOyYeHbl B TOOBl C HOPMAJIBHBIM M M30BITOYHOM
YBIaXXHEHHEM, KJIeBepa — IIPU N30BITOYHOM YBJIaXK-
HEHWU.

BosnenabiBaHre CeIbCKOXO3SIACTBEHHBIX KYJIBTYP
0e3 IpuMeHeHus ynoopeHuii B teueHue 40 et npu-
BEJIO K MOoTepe U3 MoYBHI > 10 T OpraHU4eCcKoro yrie-
pona, =2300 xr a3ora, 780 xr pocdopa 1 2700 Kr Ka-
Jmst. Beicokue oTpuliaTebHbIe OadaHChl 2JIEMEHTOB
MUTaHUS TIPUBEIN K CHUKEHUIO MoKasaTeneil 110-
JOpOINSI: OTMEYEHO CHIDKEHME COIEp>KaHUs opra-
HUYecKoro yriiepona Ha 14%, comepXaHUs OOMEH-
HBIX coenuHeHU Kanus Ha 20%, yxyalieHue Kuc-
JIOTHOCTU TOYBBI OTHOCUTEIHLHO UCXOIHOTO YPOBHSI.
IToTepm 0OMEHHBIX M TTOIBMKHBIX COSTUHEHWI 3J1e-
MEHTOB ITUTAHWSI MOIJIM OBITH eIlle OOoJIblle, T.K. B
MMOYBE MPOUCXOININ OCTOSTHHbBIE TTPOLIECCHI X BOC-
MOJIHEHUSI U3 00Jiee TPYAHOIOCTYITHBIX U HEOOMEH-
HBIX (popMm. IIpmMeHEeHMEe BceX CHUCTEM yIOOpEeHMS
obecIieunyio yBeJIUdeHue MOABMXKHBIX COSTUHEHUI
docdopa B mouyBe OTHOCUTEITHHO UCXOTHOTO YPOBHS
B 1.5—3.0 1 oOMeHHBIX popM Kanusd — B 1.2—2.2 pa3a,
UX KOJIMYECTBO ITOBBLIIIAJIOCH ITPOMOPLIMOHATIBHO
YBEIUYEHUIO HACHIILIEHHOCTH MAaIlTHU YI0OpEeHUSIMMU.
Hab6aromanu noctoBepHOE yBeIMUEHNE 3aI1aCOB HUT -
paTHOTO a30Ta B ITOYBE B HaYaJIbHbIEC (ha3bl pA3BUTHUS
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pacTeHuii pU MCITOJIb30BaHUY MUHEPATBHOMN B Op-
raHO-MHHEepaIbHOM cucTeM ynoopenus. [lommepska-
HHUE comepKaHWUsI OPTaHWYECKOTO yIJIepoia B ITOYBE
Ha UCXOTHOM YPOBHE OTMEUYEHO ITPU BHECEHUH HAaBO-
3a 10 u 20 1/Ta, NPK sxBuBanenTHo HaBo3y 20 T/ra.
I[puMmeHeHe MUHEPATBbHON CHUCTEMBI yIOOpEHUS
MIPUBEJIO K CYIIECTBEHHOMY ITONKHMCICHUIO TTOYBHI,
IIPpY TPUMEHEHNN OPTaHUYECKOM CUCTEMBI OTMEUe-
HO yJIyJIlleHue TToKa3aTeeil KNCIOTHOCTH.

MakcumManbHasi TTPOAYKTUBHOCTh KYJIBTYp B ce-
BOOOOpPOTE, JOCTOBEPHOE YBEIUYEHUE COMEPKAHUS
OpraHMYeCcKOro yriepona OGojblle NCXOOTHOTO YPOB-
HsI, HAauOOoJIbIlIee YBEJIMUCHUE COMEPKAHMS TTOIBIK-
HBIX coemHeHN (dochopa m 0OMEHHBIX POPM Ka-
JIUSI OTMEUEHO MPU MaKCUMAaIbHOM HACBIIICHHOCTU
namHu ynoopeHusmu (HaBo3 20 T/ra B rog + NPK
9KBUBAJIEHTHO HaBo3y). OMHAKO B 3TOM CJIy4yae Io-
JIydeHBI caMble HU3KME KO3(p(GUIIMEHTH UCIIOIb30-
Banust NPK n3 ymoopenmii.
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Efficiency of Application of Organic, Organo-Mineral and Mineral Fertilizer Systems
on Sod-Podzolic Heavy Loamy Soil in Sis-Urals

M. T. Vasbieva®* and V. R. Yamaltdinova“

4 Perm Federal Scientific Center, Ural Branch of the RAS
ul. Kultury, 12, Permskij kraj, s. Lobanovo 614532, Russia

# E-mail: vasbievamt15@gmail.com

In a long-term field experiment, laid down in 1968, an assessment of the effectiveness of the use of organic,
mineral and organo-mineral fertilizer systems on sod-podzolic heavy loamy soil was carried out. It was found
that in the climatic conditions of the Urals, the organic fertilizer system was inferior to the mineral and orga-
no-mineral fertilizer systems in terms of its effect on crop yields. In some rotations of crop rotations, the or-
gano-mineral fertilizer system was more effective, in others — the mineral fertilizer system. The effectiveness
of the use of fertilizers depending on the conditions of humidification of the growing season is considered.
The balance of organic carbon and basic nutrients in the soil is calculated. Long-term cultivation of agricul-
tural crops without the use of fertilizers led to the loss of >10 tons of organic carbon, =2300 kg of nitrogen,
780 kg of phosphorus and 2700 kg of potassium from the soil. High negative balances of basic nutrients in the
control variant led to a deterioration in soil fertility indicators. It is shown that the use of all fertilizer systems
provided an increase in the content of mobile phosphorus and potassium compounds in the soil relative to
the initial level by 1.2—3.0 times. When using organic and organo-mineral fertilizer systems, the maintenance
of organic carbon content at the initial level (1.3%) was noted. When using a mineral fertilizer system, the
maintenance of the organic carbon content at the initial level was noted only at a higher saturation of the ar-
able land with NPK. The mineral fertilizer system has led to acidification of the soil.

Keywords: sod-podzolic soil, crop rotation productivity, balance of organic carbon and nutrients, HTC,

FUR, soil fertility.
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