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Azponomusn
BHECEHUE YOOEPEHUWA NPU P
BbIPALUMBAHUN COU B YCITOBUAX =
FOXKHOIO YPANA .
A.JO. BAYJIHH, Yo
KaHouoam cenbCKOXo3AUCHEEHHBIX HAYK, 3a6edyiouiuil kagheopoii K2

3emnedenusn, pacmeHueso0Cmea u niodooeouieeoocmea, Hucmu-
mym azpoikonozuu — Quauan Yenaduncrkozo I'AY

456660, YensibuHckaa obnacTb,

Knroyeenie crnoea: cosi, MUHepasibHble yO0bpeHus,
6akmepuanbHbie y0o6peHusi, asomgukcupyroujue 6akmepuu.

Cosl aBnseTcs 0QHON U3 LeHHenwmnx
CEeNbCKOXO3SNCTBEHHbIX KYNbTYyp, UMe-
IOLEeN YHUKanNbHbIN XUMUYECKMIN COCTaB
3epHa: 6enka B HeM cogepxutcsa 30-50%,
xupa — 15-30%, yrnesoaoB — okorno 20%,
a Takke BUTaMUHbl, hocdaTtbl U gpyrue
BewecTBa. [1poTenHbl COM OTHOCATCA K
nyywumMm pactuTenbHbelM 6enkam u no
CcBOEW LeHHOoCTU npubnuxatTcs Kk 6en-
KaM >XMBOTHOro npoucxoxgenus [1].

B HacTosiee Bpemsi gedmumt benka
B pauMoOHe MUTaHWsi POCCUSIH COCTaBrs-
eT 6onee 30%, 4YTO C TOYKM 3pEHUs Me-
AVUMHBl — Hebnaronony4Hbeli dakT. A
MMEHHO COe AMEeTONorM OTBOASAT OfHY U3
OCHOBHbIX ponew B pelleHun 3Ton Mpo-
6nembl [2]. Mpobnema npovsBoacTea 6en-
Ka Anst NUTaHWst YenoBeka U KOPMIEHUS
XUBOTHbIX Gbina peweHa B CLUA u Bo
MHOIMX APYrMX CTpaHax MMEHHO 3a cyeT
com [3].

Cpean 3epHO6060BbIX KynbTyp OHa
3aHMMaeT nepBoe MeCcTO No nrowagu
BO3aenbiBaHus B mupe. Npuyem mupo-
Bble Nrowaan nog 3TON KynbTypow no-
CTOsiHHO pacTyT. Ecnn B 1983 roagy ee
NoceBHbIe NNOLAaAM COCTaBnsaAnM 52 mmnH
ra, To B HacTosllLiee BpemMsi OHU BO3pPOC-
nv oo 92 mnH ra. K coxanenuto, B Poccumn
3a nocnegHve gecatunetvs HabnwogaeT-
Csi NPSIMO MPOTMBOMONOXHAsA TeHAEHUUS.
Bmecto 0,83 mnH ra B 1993 rogy B Ha-
cTosiLee BPEMS COM BbICEBAETCH TOJb-
ko 0,48 MnH ra. Hu3kn yaenbHbii BeC
cobCcTBEHHOro npousBoacTea B Poccum
BbI3blBA€T HEOOXOANUMOCTb MOCTOSAHHO
MMMOPTMPOBATb COK M MPOAYKTbI ee ne-
pepaboTtku. ExerogHo Poccusi 3akynaet
0,8 mMnH T coeBbix 60608, 100-150 ThiC. T
coeBoro macna u okono 3,0 MnH T wWpo-
Ta. OKOHOMMKA Hallen CTpaHbl Kaxabln
roa nogaepxusaeT 3apybexHbix cenb-
X03npounssBoanTenen Ha cymmy okomno 1,5

MnpA4 OonM., XOTs 3Ty NPOAYKUWIO BMOM-
HE MOXHO MPOU3BECTU BHYTPW CTpaHblI.
3a nocrnegHve gecaTuneTus ycunusamu
CcenekuMoHepoB CO34aHO MHOFO CKOpOC-
nenbix COpPTOB COU, CNOCOOHLIX AaBaTb
BbICOKME U CTabunbHble ypoxaun gaxe B
cpegHen nonoce Poccun. Kak cuutatot
A.B. Mopobenos n B.WN. TapywkuH [4], B
cpeaHen nonoce Poccun nNpupogHO-KNu-
MaTuyeckue ycrioBus BMOMHE noaxonsaTt
ans opMUpoBaHMs HOBOW COEMNpPOU3BO-
OsWwen 30Hbl. OTO aABnsieTcs npeanockin-
KOW Ansi 3HAa4YMTENbHOro yBeNnYeHus npo-
M3BOACTBA 3€pHa COW W yMEHbLUEHUS
o6bemMoB ero nmnopTa.
Llenb u MeToaMka uccnegoBaHum

[MoyBeHHbIE N KNMMaTUYecKne ycro-
BUSi cpefHewn nonockl Poccun sHauntens-
HO OTNMYalTCs OT YCNOBUI B panoHax
TpaguLMOHHOrO BblpalymMBaHusa cou. Mo
3TON NPUYUHE OYeHb aKTyarbHOW cTana
3afjava no agantauumn TexXHONormm BO3-
AEenbIBaHWUSi COU K MECTHbIM YCINOBUSM
Kaxgoro pervoHa. [ins ee pelweHns B Ye-
nsbuHckon obnactu B MIHCTUTYTe arpo-
akonorun ¢ 2000 roga npoBoAsATCS MC-
crnefoBaHus Mo 3TOMy HanpasneHuto. B
HUX JenaeTcs NonbiTKa YTOYHUTb ONTU-
MarbHble napaMeTpbl OCHOBHbLIX TEXHO-
NOrNYEeCKMX NPUEMOB MO BbipaLLMBaHUIO
cou n apyrux 3epHo6060BbIX KynbTyp B
MECTHbIX yCcnoBusix. Peaynbratbl aTux
nccrnefoBaHMin npegnaratTcs Ans 03Ha-
KOMJEHUA B LMUKNe cTaTeil, KOTopblA 1
HayMHaeT cTaTbs O perynMpoBaHuu pe-
XMMa MUTaHWs cou B YCMOBMUSX fecocTe-
nn obnactu.

MccnepoBaHusa npoBoAMiMCb Ha
OMbITHOM NOSie HaxoAslerocs B ceBep-
HOW necocTenHon 3oHe YensbuHckon
obnactn UHctuTtyTa arpoakonoruu. lNo-
4YBa OMbITHOrO yyacTKka — TUNU4YHas Ans
30HbI: YepHO3€eM BbILENOYEeHHbI cpea-

Tabruua 1
lyctoTa cTtoaHusa pacteHun B 2000-2003 rr. nocne BCXOAOB, pacT./KB. M
BapuaHT logpl CpegHee +Unu - K
2000 | 2001 | 2002 | 2003 3HayeHve KOHTPONto
1. KoHTpornb 39,7 | 31,0 | 34,2 | 53,0 39,5
2. Pao 24,7 | 26,5 | 25,7 | 44,7 30,1 -9,4
3. P4o + pnzotopduH 32,2 | 31,5| 33,4 | 53,3 37,6 -1,9
4. N2oPao 23,7 | 23,0 | 24,4 | 44,0 28,5 -11,0
5. NgoP4o + pnsotopcpmH | 34,0 | 37,0 | 33,8 | 53,7 39,6 +0,1
6. NsoP4o 23,0 | 24,5 | 23,6 | 42,0 28,3 -11,2
7. NyoP4o + pnsotopcpmH | 32,0 | 30,7 | 31,3 | 50,0 36,0 -3,5
8. NeoP4o 22,2 | 23,0 | 22,7 | 43,7 27,9 -11,6
9. NgoP4o + pnsoTopdmH | 30,0 | 33,0 | 31,6 | 56,3 37,7 -1,8
10. PusotopdumH 35,6 | 35,5 | 34,8 | 53,0 39,7 +0,2
HCPqs 96 | 130 84 | 6,9 9,5

KpacHoapmMeWcKuin pamoH,
c. Muacckoe, yn. CoBeTckas, 8;
Ten.: (35150) 2-21-00

HEMOLLHbIA TSXENOCYrMUHUCTBIN C Bbl-
COKMM COAEepXXaHWeM OCHOBHbIX ane-
MeHTOB nuTaHus. HabnogeHns un yde-
Tbl B OMbITE€ NPOBOAMMW MO MeToAuKam
[occopTceTun. MOBTOPHOCTL B ONbITE —
TpexkpaTHasa. PasmelweHne gensHok
OCyLLEeCTBNANOCL METOAOM PeHAOMMU-
31MpoBaHHbIX NoBTopeHui. O6was nno-
wagb AensHkn — 25 KB. M, yvyeTHas —
8,4 kB. M. MuHepanbHble ygobpeHus
BHOCWUNW NoA NPEeAnoCEBHYHO KyrnbTuBa-
LMo No HopMam cxeMbl onbiTa. bakTe-
puanbHbIMW yaobpeHussmMu cemeHa o6-
pabaTblBanM no pekomeHgauusim npo-
M3BOAMTENSA U HENnocpeacTBEHHO Nepef
nocesom. O6paboTka npousBogunach
BpYyYHyt0. [Ins aTux uenen B onbiTe uUc-
nonb3oBancsa pu3otopduH NpousBoa-
ctBa KonnuHckoro npeanpuatus 6ak-
TepuanbHbIX yaobpeHun. Ceexun npe-
napaT nonyyancsi oT U3roToBuTens 3a
Hedeno O 3aknafku OnbiTOB.
Pe3ynbTaTbl uccnepoBaHum

BnusHue ygobpeHuit Ha pacteHuns coun
B OMblTe ObINO CUMAbHLIM, MO3TOMY Ha
yAo6peHHbIX BapuaHTax pacTeHus bbinu
6onee BbICOKME U MOLHbIE (B OTNMYME
OT HU3KUX N cnabblXx pacTeHW Ha KOHT-
pone). Oka3anu ynobpeHust BNUsiHne 1 Ha
rycToTy CTOsiHUSI pacTeHuin. [puyem Ha-
npaBneHve BNUSIHUS Ha CTaauu BCXOAOB
ObINIO HecKonbko HeoxuaaHHbIM. Bo Bce
rofbl UCCriejoBaHuUii NposiBUNach TeHOEH-
LMSA Ha CHUXEHWEe rycToTbl Ha BapuaH-
Tax, r4e BHOCUNNCb OAHW MUHepasbHble
yaobpeHus (tabn. 1).

Mpuyem oHM ycTynanu no aTomy no-
KasaTenito He TONbKO BapuaHTaMm C y4ac-
TMEM pu3oTOpdUHA, HO Aaxe KOHTPOIH.
MprunHy Takoro adppekta OAHUX MUHE-
panbHbIX YyAOOpeHuin n ero oTcyTcTBUE
npu gobaske pu3oTopduHa OOHO3HAYHO
006BbACHUTbL CNOXHO. 34ecb, BUAMMO,
HYXHbI JOMOMHUTENbHbIE UCCreaoBaHUs.
MpepnonoxutensHo 3gecb NposiBUNach
NOBbILEHHAst YyBCTBUTENbHOCTb CEMSIH
COM K MWHepanbHbIM yaobpeHusam, Tak
KaK BHOCUIN UX Mo NpeanoCeBHYHO KyIlb-
TMBaUMIO, B pe3yrnbraTte Yero OHW pacro-
naranucb B TOM e CIoe MOYBbl, YTO U
cemeHa. MNocpegHuyecTBo Habopa Gak-
Tepui u3 pusoTopdurHa yepes nyyilee
ycBoeHue yaobpeHuit U, MoxeT ObiTb,
6onbluylo 3alMLWEeHHOCTb OT BpeaHown

Soya, fertilizer, bacterial
fertilizer, nitrogen-fixing.
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MUKPOOPbI, Ybl0 HULLY OHW 3aHUManu
B pusocdepe KOPHEBOW CUCTEMbI COM,
0YEeBUAHO, M NO3BONAMNO BapuaHTam C
nobaskon GakTepuanbHbix yaobpeHun
nmeTb GOMbLUYO MOMEBYI BCXOXECTb.

BbpknBaemocTb yxe B3oweawmx pa-
CTEHWUI CoM KO BpeMeHu ybopku no Bapu-
aHTam nony4unack criegywoulen (tabn. 2).

Yny4weHne ycnoBuin NUTaHus 3ako-
HOMEPHO MONOXMTENbHO CKa3anocb Ha
coxpaHHocTu. OHa Ha yaobpeHHbIX Ba-
puaHTax 6bina Beiwe (0T 7 4o 21%), yem
Ha KOHTpone.

BaxHbIM acnektom uccnepoBaHui
6blTo onpeAeneHne HOpMbl BHECEHUSA
a30THbIX yoobpeHuid Npu Bo3aenbiBaHUU
coun. NHTepecHo 6bINo y3HaTb, Kak OHU B
pasHbIX HOpMax OyayT ckasbiBaTbCs Ha
ypOXanHOCTM M npouecce asoTdukca-
uun. Ha yncno knybeHbkoB yaobpeHns
okasanu cnepywouee BnusHue (tabn. 3).
Ha BapwaHTax oneiTa, rae He NpUMeHsn-
€A pU30TOPUH, Hanm4me KnybeHbKoB He
oTMe4anocs. Mpu BHeceHnn ocgopa Ha
doHe pu3oTopMHA YMUCIIEHHOCTb KNy-
6eHbkoB Bo3pactana Ha 13,5%.

HNobaenexHne asota ¢ Hopmon 20 kr/
ra NPUBOAMIIO K YBENUYEHMIO Yucna Kry-
6eHbkoB yxe Ha 30,8%. Ha BapuaHTte C
asotom 40 kr/ra mokasaTenb yBenuyu-
Bancsl 3HauYNTEeNbHO MeHblUe — TONbKO
Ha 3,8%. JanbHenwnn pocT HOpMbl a3o-
Ta (po 60 kr/ra) npMBOAMN yXe He K yBe-
NWYEHNIo, @ K YMEHbLUEHMWIO Yucna Kny-
6eHbkoB (Ha 7,7%) B cpaBHeHUM c Ba-
puaHToM, rge 6bln oauMH pU30TOPQVH.
Oencteme as3oTHbIX yaobpeHuii Ha mac-
Cy knybeHbKOB OHOrO pacTeHus MMeno
aHanorn4yHy 3akOHOMEPHOCTb. TOMbKO
B BapuaHTe ¢ asotom 60 kr/ra oTpuua-
TenbHOe BNUsiHWE Ha BecC knyb6eHbKoB
6bino eue 6onee cunbHoe, YeM Ha 4ucC-
neHHocTb. X Bec ymeHbluuncs Ha 67%.

BHeceHune ygobpeHuii no BapnaHTam
onbiTa oKkasarno CyL|eCTBEHHOE BIUSHUE
Ha Takve rnokasaTenu, Kak YMCro 3epeH,
chOpMMpPOBaBLUNXCS Ha OAHOM pacTe-
HUM con, n maccy 1000 3epeH (Tabn. 4).
Tak, no cpeAHVM AaHHbIM 3a roAbl uUc-
CrnefoBaHU MOMy4Ynsiocb, YTO Ha YUCNO
3epeH cunbHee BCEro MOBMUANU Bapu-
aHTbl C yyacTuem pusotopduHa. doc-
dopHble yaobpeHnns Ha oHe pusoTop-
duHa He okasanu CyLeCTBEHHOro BO3-
AencTBus Ha 3TOT MoKasaTensb.
BHeceHve OOMOMHMTENBHO K HUM a30T-
HbIX yAobpeHun ¢ Bo3pacTaloWwummn Hop-
MaMu co3faBano TeHAEHLMI Ha Heko-
TOpoe yBeNnnyeHue nokasaTtens, Ho Ma-
TeMaTU4ecKoro noATBepPXAEeHUS OHa He
nonyumna. MNpubaBkn 3TN nonyyunuce
no BapmaHTam ot 1 oo 3 3epeH npu 3Ha-
YeHun HCP . 3,1. NpumeHeHne muHeparnb-
HbiIX yAOoOpeHui npmBoanMNoO K cylie-
CTBEHHOMY YBEIIMYEHUIO MokKasaTtens no
CPaBHEHWIO C KOHTPONEeM TOMbKO Mpwu
MaKCcUManbHbIX HOpMax.

XapakTep AeNCTBUS pasnnyHbIX BU-
Ao0B 1 HopMm yaobpeHui Ha maccy 1000
3epeH cou 6bin crnepyowmin. BapuaHThbl
€ yvactuem pusoTopdumHa, Kak 1 no npe-
OblAyWUM nokasatensm, nonyyYnnuce
nyywe. PocdopHble yaobpeHus Ha poHe
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pusoTtopdurHa 1 No 3TOMy MokasaTternto
He ganu npnbaskn. BHeceHune Ha nx poHe
a30THbIX ygobpeHuint ¢ Hopmown 20 kr/ra
NPUBENO K CyLIECTBEHHOMY yBenuye-
Huto maccol 1000 3epeH. Ho ganbHewn-
lwee yBenuyeHme HopMbl a3oTta (8o 40 u
60 kr/ra) yxe 6onblue He Bbi3biBaNoO po-
cTa aToro nokasaTtens. Bosgencrteue
OAHUX MUHEepanbHbIX yaobpeHuii Ha mac-
cy 1000 3epeH okasanocb euje bonee
cnaboe, YeMm Ha npeablAyLNin nokasa-
Tenb. [laxe Ha BapuMaHTax C MakKcu-
ManbHbIMW HOpPMamMu BHECEHUs macca

1000 3epeH okazanacb MeHblUe, YeM Ha
BapuaHTe C pn3oTOpPdUHOM.
3akoHoMepHO yaobpeHus okasanu
CBOE [eWCTBUE U HA YPOXKaANHOCTb COM
(tabn. 5). BapnaHTbl C BHeCeHueM oa-
HOro gocgopa He fanu CyLeCcTBEeHHON
npubaskn ypoxanHocTn. CoBmecTHOe
BHECEHMe MuHepanbHoro asota n goc-
dopa yxe npuMBOAUIIO K POCTY ypoxaw-
HocTu oT 18,5 0o 24,7% K KOHTpOm no
mMepe yBenuyeHus Hopmbl aszota oT 20
0o 40 kr/ra. Ho panbHenwee yBenunye-
HUe Hopmbl a3oTa (go 60 kr/ra) pocTa

Tabnuvuya 2

l'yctoTa ctosiHus pactexuin B 2000-2003 rr. nepen, y6opkow, pacT./KB. M,
N X COXPaHHOCTb

BapwaHTt Ha Bcxogax MNepepn y6opkon CoxpaHHOCTb
1. KoHTponb 53,0 40,7 76
2. Py 44,7 44,0 98
3. P4o + pnsotopduH 53,3 53,0 99
4. NooPa4o 44,0 41,0 93
5. NgoP4o + pn3oTopduH 53,7 50,0 93
6. NyoPao 42,0 40,3 96
7. N4gP4o + pn3oTopduH 50,0 48,7 97
8. NgoP4o 43,7 37,0 85
9. NgoP4o + pusoTopduH 56,3 49,0 88
10. PusotopduH 53,0 51,0 96
HCPos 6,9 8,8
Tabnuvua 3

BnusHne Hopm BHeCeHUSI a30THbIX yAOOPEHUIn Ha KONMMYECTBO K Maccy
knybeHbkoB ¢ ogHoro pactenusi B 2000-2003 rr.

KonunyecTtBo kny6eHbkoB Macca kny6eHbkoB, Mr
Bapuant cpeaHun % cpeaHun %
nokasaresnb OTKIOHEHUs nokasartenb OTKIOHEHUSs
P4o + pusoTtopduH 59 +13,5 241 +8,5
N2oP4o + pu3oTopduH 6,8 +30,8 267 +20,3
NP4 + pnsoTopduH 5,4 +3,8 230 +3,6
NeoPa4o + pnsoTopduH 4,8 -7,7 74 -67
PunsoTtopduH 5,2 — 222 —
HCPgs 0,2 33,3
Tabnuvua 4

OerictBne ynobpeHuin Ha YMCro 3epeH Ha OHOM PacTEHMM COM U Maccy
1000 3epeH no cpegHum nokasatenam 3a 2000-2003 rr.

BapuaHTbl Huncno sepeH Ha onHom Macca 100 3epeH, r
pacteHuu
1. KoHTponb 18,0 132
2. P4 20,0 133
3. P4o + pusotopduH 25,0 150
4. NooPao 21,0 138
5. N2oP4o + pusotopduH 24,5 168
6. NaoPao 22,5 143
7. N4aoP4o + pusotopcuH 25,5 157
8. NeoPao 24,0 144
9. NgoP4o + pu3oTopcuH 27,2 155
10. PnsotopduH 24,2 157
HCPos 3,1 6,7
Tabnuua 5

Henicterne yaobpeHnit Ha ypoxanHOCTb Cou, T/ra

BapMaHTE ¥PRO#EMHOCTE N0 MoEm Cpep,Hmuﬁ NokasaTeN: 38 4 moga
2000 | 2009 {2002 {2003 [ yposkarHocTe | % nprBaskun
1. KoHTRONE 116 [ 128|059 [ 086 09y
2. Pu 131 1145 (065 [ 096 1,08 124
3. P g + pa0TORG HH 138 (1783|073 ]1493 1,47 515
4. NadP uo 142 159 |07 [0D&7 1,15 185
S MNP+ pusoTopgmH | 149 | 186 [073 [1M 151 557
= 147 | 146 075 [115 1.2 47
V.M yP e+ przoTopdmH [ 159 [189 (089 [ 1,83 155 285
8. MNedP uo 131 [141 |082 [1.20 1,149 227
9. MedP un + prsoTopdmH [ 134 [163 [105 [ 1,93 1,50 54 6
10. PrsoTopdivH 139-|17a|0oya (182 1 46 s05
HCP os 032 1050 (010 {028 030
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ypoxanHocTu 6onblue He Bbi3biBano. Ha kon. MNpubaska Kk koHTponto — 50,5%. KO yBENUYNTb YPOXaWHOCTb, HO MaTe-
BapuaHTe C O4HMM PU3OTOP(UHOM YypO- BHeceHne MuHepanbHbIX yoobpeHun Ha MaTUYeCKOro noaTBepXKAeHUs 3TU Npu-
XanHOCTb Mory4nnachb AOBOJSIBHO BbICO-  (POHE pu3oTOpUHa MO3BOMNUIIO HECKOMb-  GaBKM He nony4mnu.
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