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Ha ocHoBe pe3y/1bTaTOB MHOTOJIETHETO MOJIEBOIO OIMbITA JJaHa arPOHOMUYECKast U SKOHOMMYECKasl OLICHKa
5(hGEKTOB OT MMPUMEHEHUST CPEACTB XMMU3ALMH IO IPOBYIO MIIEHMITY C LIeJIbIO BBISICHEHMS TIpUBJICKA-
TEJIBHOCTHU IJISI 3eMJICNIEIbIICB MepexoJa K BbhIpalllMBAaHUIO KYJIbTYpbl MO WHTEHCUBHON TEXHOJIOTMU.
Jnsa aHanm3a ObLUTA B3SITHI aKTyaJbHbIE HA CETOIHS TSI CHOMPCKOTO pEerMoHa IIeHbl Ha CPEeCcTBa XUMHU3a-
LIMK U 3€PHO SIPOBOIA MieHUIIbl. [TokazaHo, 4TO 1o BIUSTHUEM KOMILIEKCa CPEACTB XUMU3aluu (ynoope-
HUM, TepOMIINIOB, GYHTUIIMIA) CPETHETOA0Bas YPOXKANHOCTD MIIIEHUIIH B 4-TIOJTbHOM 3€pPHOITApOBOM Ce-
BoOOOpOTE yBemumiach B 1.8 pa3a, mocturHys 3.8 T 3epHa/ra. PocT ypoxaitHoctu Ha 13% GbLUT 00yCI0BIEH
MMpUMEHEeHHeM reponiuaoB, 18% — dyHrummoB v Ha 69% — MUHEpaIbHBIX YIOOPEHUI TTPU OKYITaeMOCTH
1 xr o.B. 12.4 kr 3epHa. [1pu pacueTe B CpenHeM 3a rofl CpecTBa XMMU3alMy 00ecIeuMBaIy MojaydyeHue 10-
X0Jla y>Ke TP MUHUMAaJIbHOM (M3 MPUHSATHIX 171 aHanu3a) ueHe 3epHa 10000 py6./T. [loxon pe3ko yBeau-
YMBAJICS B PsIIy BApUMAHTOB T10JIEBOTO OIbITA: TepOUIIUIBI, TepOUIIUIBI + yIOOpeHUs, TepOMLIUAbI + y100-
penus + dyHruumn. OgHAKO MPU OLIEHKE eXXeTOMHBIX 9(D(HEKTOB J0X0I OT CPENCTB XMMU3AIIUH B 3TOM Psi-
Iy ObUI MOJIy4EH COOTBETCTBEHHO TOJLKO B 42, 75 n 92% ner. BeposATHOCTh YOBLITKOB 3HAUMTEIBHO
yMeHblIIanach IIpY yBeJIUUYeHUH LieHbI 3epHa. Ho maxe nipu eHax 13000 u 16000 py6. /T IipuMeHeHK e BCEro
KOMILJIEKCA CPEACTB XUMU3ALIMU ObUIO YOBITOUHBIM B 8% JIeT U3-3a CUJILHOM 3aCyIILIMBOCTU BEreTalliOH-
Horo Ttepuoja. [1py TeKymmx reHax Ha ynoopeHus U MeCTULIMABI MUHUMAJIBHO TOCTaTOYHOM IIeHO# 3epHa
MoxkHO cuutath 13000 py6./T, 4TO OMHAKO HE UCKIIFOYAET MOJydeHUe YOBITKOB B CUJIBHO 3aCyILILIUBbIE TOJIBI.

Knrouesuie crosa: sspoBasi mieHu11a, CpeACTBa XUMU3ALIMU, THTEHCUBHASI TEXHOJIOTUS BbIpAILILIMBAHUS, TIPU-
0aBKa ypOXXaifHOCTH, OKYIIaeMOCTh 3aTpaT MpUOaBKO, TOJIM IIPUOBUILHBIX Y YOBITOUHBIX JIET.
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BBEAEHUE KYJIBTYp TIpakTUYeCcKu He u3MeHwIMch. Hanmpumep, B
nepuona 2000—2020 rr. cpeaHsisi 3a MATUIETUS YPO-
XaltHOCTh 3epHOBBIX B CDO BapbupoBaja B OYeHb
y3koM auana3oHe — 1.40—1.65 T 3epHa/ra [3]. Takas
YPOXAaMHOCTh CBUIETEIbCTBYET OO MCIIOJIBL30BAHUU
MOIABJISTIONIUM OOJBIIIMHCTBOM X0351MCcTB B Crbupu
9KCTEHCUBHBIX arpoTexHojiornii. OHM OCHOBaHbI Ha
HCITOJIb30BAHUU PACTEHUSIMU 2JIEMEHTOB MUHEPaJIb-
HOTO TUTaHUS TOJIBKO 13 NMTOYBEHHBIX PE3E€PBOB, 0€3
MpUMEHEeHUs ynoOpeHuil. B pe3ynbraTe ecTecTBEH-
HOE€ IUI0JIOPOJIUE MTOYB MOCTENEHHO UCTOLIAETCS, YTO
YCWJIMBAET HUCXOMSIIUIA TPEH YPOKAHOCTU U B Oy -
JIyleM ToTpeOyeT MPUMEHEHUsI TMOBBIIIEHHBIX 103
MUHEepaJbHbIX yIOOpEHUIA.

CuOUpCKUil pervoH SIBIISIETCSI OOHUM U3 KpyII-
HeHnmmx npousBoautesieii 3epHa B Poccuiickoit De-
nepanyuu. Cpenu MakpopernoHoB Poccum Cubup-
ckuii peaepanbHblii oKpyr (CPO) yCTOMUNBO 3aHU-
MaeT 4-e¢ MeCTO, IPOM3BOAS B Tol ~15 MJIH T 3epHa
[1]. B okpyre BEIpallliBaiOT IIPEUMYIIECTBEHHO SIPO-
BBI€ 36 PHOBBIE KYJIBTYPhI, IPUYEM B CTPYKTYpE I1Oce-
Ba 3¢ pPHOBBIX 1 36 PHOOOOOBBIX KYJIBTYP JOMUHUPYIO-
mree TojoxkeHne (65%) 3aHnMaeT sipoBasl TMIITEHUTIA
[2]. K coxameHuto, 3a TOClIemMHE OSCATUICTHUSI 00-
11 YypOBEHb MHTEHCU(UKAILIMKN arpOTEXHOJIOT U1 B
Cubupu u, Kax CJIEACTBUE, YPOXKANMHOCTh 36 PHOBBIX

I PaGora BBIMONHEHA B paMKax TOCYIAapCTBEHHOTO 3aMaHus JmirtenbHOE TOCIOACTBO KCTEHCHBHBIX TEXHO-
WIIA CO PAH u COHLIA PAH. noruiit B Cubupm oOyCIIOBIIEHO OOBEKTUBHBIMH U
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CYOBEKTUBHBIMU NpUYMHAMM. [J1aBHAsT OOBEKTUB-
Hasl IpUYMHA 3aKII09aeTCs B IIMPOKOM PacIIpoOCTpa-
HEHUMU MOTeHIIUATbHO TJTOAOPOAHBIX TEMHOIIBETHBIX
IMOYB (UEPHO3EMOB, TEMHO-CEPHIX JIECHBIX U JIp.), IO~
JIsI KOTOPBIX B MalHe gocturaet 80% [2]. DTo no3Bo-
JISIET NECATWICTUSIMMU MOJIydYaTh OTHOCHUTEILHO e-
IIeBO€ 3€PHO, UCMOJIbL3YS MTPOCTEiiIIe TEXHOJIOTHUH,
HalleJIeHHbIE Ha MOOMJIM3AIIUIO TIOUBEHHOTO 1010~
ponus 3a CUYET yBEIMUECHHUS B CEBOOOOPOTAX JOJIH UM -
croro mapa (06br9HO 10 25—33%). Ha Hamr B3msm,
OCHOBHOI CyOBEKTMBHON TPUYWHOM, CAEPKUBAIO-
e pacrnpoctpaHeHue B CuOUMpPU MHTEHCUBHBIX
TEXHOJIOTUI, SIBISIETCS pa3dajaHCUPOBAHHOCTb CH-
CTEMBI LIEH — IIPOJAXKM XO3SICTBAaMHU 3€pHA U IPUO0-
peTeHUs] UMM CPENCTB MHTEHCUDUKALIMU — yao0pe-
HU, mecTULMAOB U Op. [3, 4]. BelpaxkeHHbIi qucna-
pUTeT IIeH HEe B IIOJb3y CEJIbCKOXO35IiICTBEHHBIX
IIPOM3BOAUTENCH He TapaHTUPYET X03SIMCTBaM MOy~
YeHMs CTa0MJILHOIO JOX0Ia OT IPUMEHEHUS CPEICTB
xumusauuu. Cutyauust MOXET YCYryOJISITbCSl KakK B
OJaronpusiITHbIE, TaK U B HEOJIAronpusITHLIC I10 1O~
TOIHBIM YCJIOBUSIM TOIIbI. B mepBoM ciiydae yBeIuam-
BaeTcsl BajJoBOii cOOp 3epHa U, COOTBETCTBEHHO,
OOBIYHO TTa/IaeT ero lieHa; BO BTOPOM, KaK MPaBUJIO,
CHMKAeTCs IprbaBKa ypOXKailHOCTU OT CPEICTB X1~
MU3alUH, T. €. UX UCIIOIb30BaHME CTAHOBUTCSI MEHEE
3(pPHEKTUBHBIM.

B 11e10M MOXXHO KOHCTAaTUPOBaTh, YTO pe3yJibTa-
Thl MHOTOJIETHUX HayYHbIX UccaeaoBaHU B Cubupu
[5—7], moxazaBmiye BO3MOXHOCTH 2—3-KpaTHOTO
YBEJIMUCHUST YPOXKANHOCTU KYJIBTYP TOJ BIAUSTHUEM
WHTEHCUBHBIX TEXHOJIOTUI, ITOKA OCTAIOTCSI Hepealr-
30BaHHBIMM B TIOAABJSIONIEM OOJBIIMHCTBE XO-
3siicTB. Ha Haw B3misia, 1)1t IMPOKOTO U YCKOPEHHO-
IO OCBOEHUsI MHTEHCUBHBIX TEXHOJIOTHI1 TpebyeTcs
COBEPIIIEHCTBOBAHUE 1IEHOOOPA30BaHUsSI B arpoIpo-
MBIIIUIEHHOM KOMILJIEKCE C 11€JIbI0 BBIpAOOTKU CUCTE-
MbI, TIPU KOTOPOI 3TU TEXHOJOTUU JJIs1 OOJbIIVH-
CTBa XO3SIICTB CTaHYT IPUBJIEKATEIbHBIMU, TTOTOMY
4yTo OymyT obecrieuyrBaTh MOJTYyYeHUE 3HAYUTEIHHO
oospmieit TIpuoOBIIM. HeoOXogMMBIM yCIIOBUEM st
pa3pabOTKU TaKOU CUCTEMBI SIBJISIETCS OObEKTUBHBIN
aHaJiu3 arpOHOMUYECKOI Y 9KOHOMUYECKOM 3 Pek-
TUBHOCTU MPUMEHEHUSI CPENCTB XMMHU3ALUU B pa3-
JIMYHBIE MO TOTOHBIM YCJIOBUSIM ToAbl. Takoit aHa-
JIU3 MOXET ObITh CclejlaH TOJIbKO Ha OCHOBaHUM pe-
3yJIbTaTOB, TOJYYeHHBIX B MHOTOJETHUX TIOJIEBbIX
OITBbITaX.

Less paboThI — OIleHKA arpOHOMIYECKOTO 1 KO-
HOMMYECKOro 3(h@GEKTOB OT HNPUMEHEHUSI CPEICTB
XMMM3ALUU [0 SIPOBYIO MILIEHUIY B MHOTOJIETHEM
TMOJICBOM OITBITE 1 aHAJIU3 HAa 3TOM OCHOBE MPUBJICKa-
TEJIBHOCTU IIJIS 3eMJIeAEbIIEB Mepexoaa K BeIpalln-
BaHUIO KYJIBTYPhl IO MHTEHCUBHOM TEXHOJIOTUM.

METOJINKA UCCIEJOBAHUA

MccnenoBaHue BBIMOJHEHO HA 6a3e JJIUTEIbHOTO
MOJIEBOTO OMbITA, 3aJIOKEHHOTO Ha YEPHO3€ME BbI-
1mesodyeHHOM B Jiecoctennu HoBocubupckoro Ipuo-
Oobs B 1981 . [8]. Huist aHanu3a ObLIM B3SITHI JTaHHBIE
YPOXAHOCTU 3€pHa 1 MPUMEHEHUS CPENCTB XUMMU-
3allui B CEBOOOOpPOTE (YMCTBIN Map—IIeHUIIa—
MIIeHUIa—MIIeHWIIa) 3a TMOocJeaHue 3 poTaluu
(2007—2018 rT.), B TeUeHUE KOTOPHIX HE BHOCUJIM HU-
KaKrX U3MEHEeHUl B cxemy oribiTa. [TouBy exxerogHo
00pabaThIBaJIM OCEHBIO IIJTYTOM C 00OPOTOM ILjIacTa:
B ITApOBOM I10JI¢ Ha TIIyOuHy 25—27 cM, 1o TIIIIeHU -
11y Ha Bcex noJisix — Ha 20—22 cM. ITimeHuIy BeiceBa-
qm cestkoit C3I1-3.6 mocie KyJIbTUBALMK MTOYBBI ar-
peratom C3C-2.1 ¢ OOHOBPEMEHHBLIM BHECEHUEM
azoTHoro ynoopenus (N,,). @ochopHoe ynodbpeHue
B no3e P120 mpuMeHsiv OMMH pa3 3a poTalMIo B Ma-
POBOM TIT0JI€ TT0f, 3510J1€BYI0 BCcHallKy. B onbiTe ObUIO
4 BapuaHTa IPMMEHEHUS CPENCTB XMMU3aluu: 1 — 6e3
cpenctB (KOHTPOJIb), 2 — TepOULIMABI IPOTUB OTHO- U
JIIBYIOJIbHBIX COPHBIX pacTeHUit, 3 — repOUUMAbLI +
+ ynoopenust (NOP40 nox 1-1o mociie rmapa niieHully,
N60P40 — nox 2-10, N90P40 — non 3-10 mieHuiy),
4 — repounuabl + ynoopenus + dpynruuun (B dase
KosiouieHus ). IlepBrie 2 BapuaHTa OIIbITa MHpeEn-
CTaBJISIIOT Pa3HOBUIHOCTU IKCTEHCUBHOM TEXHO-
JIOTUM BbIpAIIMBAHUS TIIEHUIBI (MUHEpaJbHOE
NMMTaHue pacTeHuil obecrneyrBasioch TOJBKO 3a
CYET €CTECTBEHHOTO IJI0OPOAUS MTOYBHI), MTOCHE -
HUII BApMAHT XapaKTepu3yeT UHTEHCUBHYIO TEXHO-
JIOTUIO, HalleJIECHHYIO Ha IMOJlydeHHe MaKCcuMalb-
HOW ypoxkalHOCTH TIIeHUlbl. IloBTOpHOCTHL B
OIIBbITE YEeThIPEXKpATHAsI.

JI1s1 OLIeHKM 9KOHOMMWYECKOTO 3(PpdeKTa OT IMpH-
MEHEHMsI yIOOpPEeHMI U CPEICTB 3allUThl pacTeHUMA
HCITONB30BaIN akTyajabHbIe B 2022 1. ieHsl B HoBo-
cubupckoif 0611. ITo JaHHBIM TOProBOIl MIJTONIIATKH
[9], B HOsIOpe—OeKabpe 1eHa 3epHa MIIeHUIBI 3-TO
kjacca cocranisiia =13 000 py0./1. OHa B3sITa B Kaye-
CTBE OCHOBHOM IIPM OIIEHKE 3KOHOMUYECKOTO 3(-
¢dexTa OT IpUMEHEHMSI CPEICTB XUMMU3aNN. Takske
ncnoiab3oBanu 2 apyrue 1eHbsl 3epHa — 10000 u
16000 py6./T, YTOOBI MPOSICHUTD, HACKOJIBKO 3HAYM -
TEJILHO IIPY 3TOM M3MEHUTCSI CUTyalUsI C TOXOMTHO-
CTBIO TIOJ, BIMSIHUEM CpencTB xumu3auuu. ConracHo
npaiic-nmictaMm (UpPM, TOPTYIOIIMX CPEICTBAMU XM-
mu3auuu B HoBocmbOupckoii o6a., BecHoit 2022 T.
1 xr N B ammuayHoii ceaurpe ctomn =70 py0., 1 Kr
P,O5 B ammodoce — 90 py6., 1 1 repbuiinaga DaaHT
Ipemuym, KB — 930 py6. (750 py6./Ta), 1 1 repou-
uuaa [Tyma Cymniep 100, KB — 1650 py6. (1320 py6./Ta),
1 nm dyarmunpma Bupryos, KO — 2448 pyoO.
(1300 py©./Ta).
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Taomuna 1. BeceHHue 3amachl MpoIyKTUBHOM BJIard 1 HUTpATHOTO a3oTa B ciioe mouBbl 0—100 cm B nepron 2007—2018 rr.

Bnara, Mmm N-NO;, kr/ra
IMwenuua nocne
YHCTOTO Tapa . .
cpemHee lim V* cpemHee lim V*
IMepBas 134 101—-170 16 150 108211 22
Bropas 124 70—168 19 78 43—119 30
TpeTbst 123 79—160 16 52 36—84 26

*Koaddunment Bapuauuu cpeaHero (%).

ITouBa OIBITHOIO Y4acTKa — CTAPOMNAXOTHBIM Yep-
HO3€M BBILIEJOYEHHbI CpeTHEMOIIHbIN CpeaHECY-
IJIMHUCTOTO TpaHyjJloMeTpudeckoro cocraBa. Co-
IepKaHue TymMyca B IIaXOTHOM cJjioe — 5.5—6.5%,

pHHZO 6.7, TOABUKHBIX COeIMHEHMI (10 MeTomy Ym-
pukosa): P,0s5 — 18—20, K,0 — 8—10 mr/100 r moy-
BBI. 3arachl IIPOAYKTUBHOM BJIaTM U HUTPATHOTO a30-
Ta oIpenessiiu exerogHo B cjioe mouyBsl 0—100 cMm B
BapuaHTE OITbITa, B KOTOPOM U3 CPEACTB XMMU3ALUU
Mo/, MILIEHUILY IPUMEHSUINA TOJbKO repounuabl. Co-
JIepXKaHue HUTPATHOTO a30Ta ONPEASIISIIN B BO3IYIII-
HO-CYXOi IIOYBE C IIOMOIIbIO MOHCEJIEKTUBHOIO
BJIEKTPOA C TMOCIEeAYIOINM pacueToM 3araca dJe-
MeHTa B cioe 1mouBsl 0—100 cm [9].

B paiioHe npoBeneHus UCcaea0BaHUSI CPETHEero-
JIOBOE KOJIMYECTBO OCAJIKOB, 110 JTaHHBIM METEOCTaH-
nuu “OrypuoBo” (mmoc. DauTtHEIN, HoBocubupckas
0011.), 3a mocienHue 50 et HaOIIOIeHUIT COCTAaBIISIIIO
452 MM, cymMma TeMmIiepaTyp Bosayxa >10°C —
2162°C, ruapotepMmuueckuii koaddpuuyeHt Ces-
HuHoBa (I'TK) utons—utonst — 1.05, mpoaoJKuTe b-
HOCTBb niepyoaa Bereraunu (0e3MOpO3HOro Ieproaa) —
=120 cyT. Ilo TMAPOTEPMUUECKHUM YCIOBUSIM TOMABI
uccaeaoBaHus ObLIM pa3HbIMU, HO MO CPEAHUM TO-
KaszaTesiMm 3a 12-JieTHU i mepuo MPpUMEPHO COOTBET-
CTBOBAJIM CPENHEMHOTOJISTHUM BeJIMYMHAM JUIST JaH-
HOII TEpPUTOPUH: TOIOBasi CyMMa OcaikoB — 459 MM,
cymMa Temriepatyp Bosayxa >10°C — 2137°C, I'TK
nioHs—uiois — 1.00.

VYpoxaii youpaiu HarpsiMyro kombaitHoMm “Cam-
mo-500" ¢ oTHOBpEMEHHBIM U3METbUYECHUEM U pacce-
WBaHWEM COJIOMBI Mo nojo. Crtatuctudeckass obpa-
0O0TKa JaHHBIX BBITIOJITHEHA METOIOM AUCIIEPCUOHHO-
ro aHajau3a C MOMOIIbIO MakeTa KOMIIbIOTEPHBIX
nporpamm [11].

PE3VYJIBTATbBI 1 UX OBCYXIEHHUE

BecenHue 3anachkl NpOAYKTUBHOM BJaru B ClIOE
mouBbl 0—100 cM mpaKTUYeCKM He 3aBUCEIIH OT yaa-
JIEHHOCTH TIOJISI OT YMCcTOro mapa (tabia. 1). CienoBa-
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TeJIbHO, HAa JaHHOM TEPPUTOPUH, TII€ B TOM BHIITAAACT
~450 MM o0OcamkoB, IIPU TIpUMEHEHUM 350JeBOI
BCITAIIKM MapOBOE MOoJie He CIIOCOOCTBOBAJIO CYIIE-
CTBEHHOMY VJIYYIIEHWIO BOOHOIO PEXMMa KYJIbTYp
ceBooOOpoTa. 3amachl HUTPATHOTO a30Ta B IIOYBE,
HAIIPOTUB, CUJIbHO 3aBUCEN OT yIAJ€HHOCTH TTOJIsI
OT YHMCTOTO T1apa M ObUIM MEHBIIIE MO, ITOCEBOM 2-i1
TIIIEHUIIBI B 2 pa3a, 3-# IMIeHnIIb — B 3 pa3a B cpaB-
HEHMU C IeHuLel mocne napa. [lo MHoroneTHUM
JTaHHBLIM [12], B 3epHOBBIX arpoOLICHO3aX CoAepKaHUe
HUTpaTHOro aszora B ciioe 0—40 cM 4YepHO3EeMHBIX
MOYB B 3-M U TIOCJICAYIOLIUX TIOJISIX TOC/e YMCTOTO
mapa coctaBisgeT =6 Mr N-NO,;/KT, 94TO, COITIaCHO
mkase [13], cooTBeTCcTBYyeT HU3KOI 00eCcIedue HHOCTHU
pacTeHuii a30TOM. DTO colepKaHNe HUTPATOB MOX-
HO MPUHSTH 3a POHOBOE, MOTOMY UTO OHO CITIOCOOHO
MOIIEPKUBATHCS B ITAXOTHBIX YePHO3EMHBIX ITOYBaX
MpU BbIpAllIMBAHUM 3€PHOBBIX KYJIBTYp 0€3 UMCTOTO
napa. IlpuMeHuTenpbHO K Halleil cuTyauuu (hpoOHO-
BbIM 151 c1ost 0—100 cM mOYBHI SIBIISIICS 3aIllac HUT-
patHoro aszora 52 kr/ra (ta6xa. 1). IToatomy co6-
CTBEHHO TTapoBaHMe MTOYBbI 00eCTIeYnBaIO HAKOTIJIe-
HHUE B TeYEHHE BEreTallMOHHOTO Mepruo/ia B CpeaIHEM
=100 xr N-NO;/ra. D10 TOT JONOJHUTENbHBIA pe-
Cypc a30Ta, Ha KOTOPHI MOT'YT PaCCYUTHIBATD 3eMJIe-
JIEJIbLIbI, IIPUMEHSIONINE SKCTCHCUBHBIC TEXHOJIOTUU
BBIpAllIMBaHMUsI 3€PHOBBIX KYJILTYpP Ha CTapoOIIaxoT-
HBIX YePHO3EMHBIX ITOYBaX.

MHorosieTHee IPUMEHEHHUE B OITbITE Pa3IMYHBIX
CPEICTB XMMM3AlMK II03BOJIMJIO MOJYyYUTh pa3Bep-
HYTYIO KapTUHY UX arpOHOMUYECKOIT 3(pheKTUBHO-
CTU B 4-TIOJILHOM 3€pHOIapOBOM CeBOOOOpOTE
(ta6a. 2). Ilon BIMSIHMEM BCETro KOMILJIEKca CPEICTB
XMMM3ALUU CPETHET0I0BasT yPOXKANHOCTD MIIIEHULIBI
B 1I€JIOM B ceBOOOOpOTEe yBeamumniach B 1.8 pasa, mo-
cturnyB 3.8 T 3epHa/ra. PocT ypoxaiitHoctu Ha 13%
ObU1 OOYCIOBJIE€H MNpPUMEHEHHEM TIepOMIIMIOB, Ha
18% — dyHrumnos u Ha 69% — MUHEpaTBLHBIX yI00-
peHumii. Kak yxxe ormeuasnu, Ha 1 ra moceBa B OITBITE B
cpenHeM 3a rox BHocuau N50P40, yro ripu mpubaske
YpOXaHOCTH OT ymoopeHuit 1.13 T/ra obecrieymio
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Ta6mmma 2. CpenHerogoBble ypOKaWHOCTD U MPUOABKU 3epHA SIPOBOM MIIIEHUIIBI OT MPUMEHEHUST CPENCTB XUMU3AIN B

3epHOITapoBoM ceBoobopoTte (2007—2018 rr.), T/ra

4 I1puGaBKu 3epHA OT IPUMEHECHMUSI
Q
e 2 = s EI = g g
T o = o =
BapuaHT = = = = = = E S55
X 5 Q =| 5 2 o = =5 =
o = © o = g o &
o S © & S 9 QO =z SHNE
= g, 2 = &5 | £& | 282
c > il &= > 5 B> =
bes cpencTB xummuzanum 2.13 0.22 1.13 0.30 1.35 1.43 1.65
TepOuryant 2.35
TepouLmael + ynoopeHust 3.48
TepOuiuner + ynoopeHus: + GyHTULUIBI 3.78
HCPy; 0.16

Ta6mmma 3. CpCI[HCFOHOBaH JOXOOJHOCTDb OT IPUMMEHCHUA CPEACTB XUMU3ALIUU I10 APOBYIO INIICHUITY ITPU pa3HbIX HEHaX

3epHa
3aTpatsl
CpesicTsa xuMm3awmiu Bripyuka ot peanu3aiiuy npubaBKu | Ha CpencTBa Jloxon oT peanu3anuy IpudaBKU
ypoxasi, py0./ra XAMM3aINH, ypoxas, py0./ra
py0./ra
IleHa 3epHa, py0./T 10000 13000 16000 10000 13000 16000
bes cpencTB xumMusanuu 0 0 0 0 0 0 0
TepOummbr 2200 2860 3520 2070 130 790 1450
TepGuimabl + ynoopeHust 13500 17550 21600 9770 3730 7780 11830
Tep6outunb! + ynoopennst +| 16500 21450 26400 11070 5430 10380 15330
+ YHIUIUIBI

JIOCTaTOYHO BBICOKYIO OKYITaeMOCTh 1 KT A.B. — 12.4 Kr
3epHa. TakuMm ob6pa3oM, MpU MHTECHCU(PUKAIIUU TEX-
HOJIOTMH C MOMOIIBIO CPEACTB XMMU3AUU yaoope-
HMSI UTpaJIi OCHOBHYIO POJIb B OBBIIICHUH YPOXKaii-
HOCTU SIpOBO¥ IMILIEHULIBI HA CTAPOIIaXOTHOM YepHO-
3€MHOI TOYBE.

Hanee pacCMOTpUM 3KOHOMMYECKUE CTUMYIBI K
MHTEeHCU(UKALIUN arpOTEXHOJIOTUM BBbIpaIllMBaHUS
SIpOBOM MIIeHUIBI. Haumyunneil mjis 3eMiienenbleB
SIBJISIETCS CUTYyallvsl, MPU KOTOPOU IpPUMEHEHUE
CPEICTB XUMM3AILIMK 00eCIIeYNBAET XO3SMCTBY MOy~
YyeHM1e JOMOJTHUTEILHOTO JOX0Aa B JII000M MO ITOTOI -
HBIM YCJIOBUSIM BereTallMOHHBIN nepuoa. MeHee ke-
JIaTeJIbHA Ta, IIPY KOTOPOM B CPETHEM 3a IO X035~
CTBO IIOJIy4YaeT IpUObLIb, HO IIPU 3TOM B OTJIE/IbHEIC
roabl MOXKET UMETh MeCcTO YOBITOK. HakoHell, MHTeH-
cuuUKaLIMs TEXHOJOTMM CTAaHOBUTCS HeIpueme-
MO (HEBBITOIHOI), €CJIM B CpEIHEM 3a pOTalIMIO Ce-
BOOOOpPOTA OT IPUMEHEHUS CPEACTB XUMU3AIINHU TT0-

JydaeTcd yoObIToK. Kak Tmokazan aHaiu3 JaHHBIX
MHOTOJIETHUX ONBITOB [ 14, 15], oCHOBHOI IIpUYNHOM
CHIZKEHMSI MPHOABOK YpPOXKAWHOCTU IMIEHUIBI OT
NMpuMeHeHus1 ynoopeHuit B CuOUpM SIBISIIOTCS 3a-
CYIIJIMBBIE YCIIOBUSI JIETHETO TIepHO/Ia, IIPEXKIE BCETO
HWIOHSI—UIOJIsI, KOTOPEIC ITOKAa HEBO3MOXHO IIpEICKa-
3bIBaTh 3abJjlaroBpeMeHHO. B Takoil cuTyanuu Hau-
OoJiee NeICTBEHHBIM CPEICTBOM CHUKEHMS YOBITKOB
OT IIPUMEHEHUS yIOOpEeHMI, 0COOCHHO B ITOBBIIIICH-
HBIX J103aX, SIBISETCS TOoAaepXXaHWEe COOTBETCTBYIO-
e eHbI 3€pHA.

B HamieMm ombITe mMpUMEHEHHE CPEICTB XUMMU3a-
LIMH TIOJI TIIIEHULY 00eCIeYrBaJIo TTOJyUYeHUE Cpell-
HETOJOBOTrO JOXOJa IPM BCeX ILieHaX 3epHa — OT
10000 mo 16000 py6./T (Tabm. 3). [TokazaHo, 94TO ypo-
BEHb JOXOTHOCTHU PE3KO BO3pACTAJ OT 3KCTEHCUBHOI
TEXHOJIOTUM BBIpAIllMBaHUSI TIIESHUNIBI (BapyUaHT
ONbITa C IPUMEHEHUEM TOJIBKO IepOMIIUIOB) K UH-
TEHCUBHOI1 (TepOouLmabl + ynoopeHus + ¢hyHTUIINT).

ATPOXUMUA
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Ta6mmma 4. JTou JieT ¢ TPUOBUTLHBIM U YOBITOYHBIM IIPUMEHEHUEM CPEICTB XMMU3AIIMY ITPY Pa3HBIX IIeHaX 3epHa B Tie-

puon 2007—2018 rr.

CpencTBa XMMU3alIUKA

Jonu 1et, B KoTopble MpUMeHeHue cpencTs | [lou JieT, B KOTopbie TPpUMEHEHNE CPEACTB
XUMHU3ALUU ObUTIO TPUOBITEHBIM, %

XUMM3ALUU ObIIO YOBITOUHBIM, %

Llena 3epHa, py0./T 10000 13000

TepOunmnsr 42 75

TepOuiuabl + ynoopeHust 75 92
+ +

TepOunnmpl + ynodpeHus 9 9

+ dyHIruIun

16000 10000 13000 16000
75 58 25 25
92 25 8 8
92 8 8 8

ITpu akTyanbHOI Ha ceromHs 1ieHe 3epHa 13000 py6./T
CPEIHEr0I0BOM JOX0I OT COBMECTHOTO MPUMEHEHUS
repoOMIMaIoB U ynoOpeHuit yBeauuwiicsa B 10 pas,
a TPy UCTIOJIb30BAaHUU B TEXHOJIOTUY U (DYyHTULIMIA —
B 13 pas.

OpHako IJI XO3SMCTBa BAaXXHO 3HATh HE TOJBKO
CpEeIHEMHOTOJIETHUE, HO U €XeroJHble DKOHOMUYE-
ckue 3G EKTHI OT IPUMEHEHUS YIOOpEHWI 1 TIECTH -
LIUOOB, YTOOBI MMETh TPEACTaBIeHUE O AOJU TPU-
OBUIBHBIX W YOBITOYHBIX JIET IPU OCBOCHUM WHTEH-
CUBHOM TeXHOJIOTUM. JIJIs1 5TOTO HAMM TIpeAcTaBIecHa
JIUHAMMWKA OKYITaeMOCTH 3aTpaT Ha CPeACTBa XUMMU-
3alliM CTOMMOCTBIO MPUOABOK 3epHa Ha TPOTSKe-
HUU Bcex et onbiTa (puc. 1). IlyHkTupHast TuHus HA
puc. 1, cooTBeTCTBYIOIIAsI OKyITaeMocTH 1 py0./pyo.,
IMOKa3bIBaeT YCJIOBUE, TPU KOTOPOM CTOMMOCTBIO
MpUOaBKM 3epHA B LIeHaX TEKYILETo rojja KOMIIEHCH -
pYIOTCS 3aTpaThl HA CPeACTBa XMMU3alUU 0e3 TTOoJTy-
yeHUsT TIpUObUTU. dpyrMiMu clloBaMu, MPU JAHHOM
OKYyIlaeMOCTU obecIieunBaeTCs HyjeBasi peHTabeb-
HocTh 3atpat. I[lokasaTenu oKynaemMoCTH, KOTOpPHIE
MPEBBIIAIOT KOMIIEHCALIMOHHBIE 3aTpaThl Ha Cpell-
CTBa XMMM3aluu (Ha puc. 1 OHM HAXOOATCS BbIIIIE
MMYHKTUPHOM JIMHUM ), XapaKTePU3YIOT IOk, B KOTO-
pbIe OT MMPUMEHEHUS YIOOpeHU I U/ VU NeCTULIUIOB
MoJIy4eHa MPUOBLIb; HAIIPOTUB, ITOKa3aTe I OKYIIae-
MOCTU, HAXOIMIINECSd TOHN ITyHKTUPHOM JIUHUEH,
YKa3bIBAIOT HA YOBITOYHEIE TOABI MPU KCIIOJIb30Ba-
HUM CPENCTB XUMM3aLUU. [JaHHBIE ITOKa3aaud, 4YTO
HanOOoJIbIIIee KOJUIECTBO YOBITOUHBIX JIET OBIJIO Xa-
pakTepHO IUISI BapuaHTa, TOe MPUMEHSUIM TOJBKO
repoununbel. 3aeck B 3 roga (2010, 2012 1 2016 1.) He
MOJIy4EHO TOCTOBEPHOI MPUOABKU YPOXKAMHOCTH OT
repOMIIUIOB, YTO HA PHUCYHKE OTMEYEHO HYJIEBOit
OKYIIaeMOCTbIO, a B YACTH JIET MPUOABKHU YpOXKAAHO-
CTU OKa3aJINCh HEAOCTATOUYHBIMU, YTOOBI OKYITUTH
3arpathl. [1o HallleMy MHEHUIO, eCThb 2 IPUYNHBI, KO-
TOpBIe OOBICHSIOT CPaBHUTEILHO HU3KYIO OKyIlae-
MOCTB TepOUIINAO0B B 4-MOJTLHOM 3€pHONAPOBOM Ce-
BooGopoTe. Bo-TIepBBIX, aHAIM3MpyeMble TaHHEIE
MOJIyYEHbI B TJIMTEILHOM IIOJIEBOM OITBITE, B KOTO-
poM GJaromapst eXXeroqHOMY IIPUMEHEHUIO TepOUIIH-
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JIOB B COOTBETCTBYIOIIIMX BapMaHTax OIbITa YIaJI0Ch
CTaOMIU3UPOBATh 3aCOPEHHOCTb IIIEHULIBI HA BECh-
Ma HU3KOM ypoBHe [16]. Bo-BTophIx, cxema oIlbITa
MpeaycMaTprBajia MIpuMeHeHMe TepOnLIMI0B Ha BCeX
3-X MOJISIX BbIpalllMBaHUS MIIEHUIIBI, XOTS Ha ITIIe-
HU1IE TToce rmapa 3(p¢eKT OT HUX, KaK IMpaBuio, ObLT
He3HauuTeIbHBIM. YTO KacaeTcs MHTEHCUBHOI TeX-
HOJIOTMM BBIpAILIMBAHUS IIIEHULIBI, TO YOBITOK OT
MPUMEHEHHST KOMILJIEKCa CPEACTB XMMU3aLUU Oy~
yeH ToJbKO B 2012 TI., KOTOPBIH XapaKTepHU30BaJICs
OYEeHb 3aCYIUIMBBIMU YCIOBUSIMU — 32 UIOHb—UIOJIb
BBIITAJIO TOJILKO 25% OT HOPMBI OCAlIKOB.

YT0o0bI HaITISIAHEE IIPEACTABIISITh CUTYAlINIO C 3¢ -
(bEeKTUBHOCTBIO CPEICTB XUMU3ALUU, IS KaXI0TO
BapuaHTa UX MPUMEHEHUs pacCUUTaHbl JOJIU TpU-
OBUIbHBIX M YOBITOYHEIX JIeT (Tadi. 4). K npuObsLib-
HBIM I'OJIJaM OTHECEHbI TOJILKO T€, B KOTOPbIE OKYyMae-
MOCTb CPEICTB XMMHU3ALMU CTOUMMOCTbIO MPUOABKU
ypoxXasl cocTaBuja He MeHee 1.2 py6./py0., 4TO COOT-
BETCTBYET YPOBHIO peHTabeTbHOCT He MeHee 20%.
CoOOTBETCTBEHHO YOBITOYHBIMY CUMUTAJIV TOJIbI, B KOTO-
pBIe OKyIaeMOCTb 3aTpaT ObL1a MeHblne 1.2 py0./pyo.
O6G0CHOBaHHOCTb TAKOTO AOTYIIIEHWSI COCTOUT B CJie-
nytomieM. OlleHeHHble HaMM 3aTpaThl ObLIM He-
CKOJIbKO 3aHWXE€HHBIMM, TIOCKOJbKY YYUTHIBAIU
TOJIBKO CTOMMOCTb CPEACTB XUMU3ALIMU 03 MPSIMbIX
pacxoJ0B Ha UX TIPUMEHEHUE. DTU PacXoibl HE KOH-
CTaHTHbBI, MOCKOJIbKY 3aBUCSIT OT MHOTHX (DAKTOPOB —
MOJIeJIU TEXHUYECKUX CPEJCTB, 1IeH Ha roproye-cma-
304YHble MaTepuajbl, 3apIjiaT pabOTHUKOB M Ap.
ITo naHHBIM HenaBHETO ucciaenoBaHus [17], mpsMbie
9KCILTyaTallMOHHbIE 3aTpaThl HA OMPbICKMBaHUE MO~
CEeBOB MECTULIMIAMU C MOMOIIbIO OTEeYEeCTBEHHOTO
onpeickuBatesist OI1-2000 ObLIM OLIEHEHBI IIPUMEP-
HO B 350 py6./ra. C y4eToM 3TOii BEJIMUMUHBI IOJIS
pacxoJ0B Ha OMpbICKMBaHWE B OOIIMX 3aTparax Ha
MpUMEeHEeHNE TepOULINIOB COCTABUT 14, (DyHIUIIMIOB —
21%. OTHOCHTENbHBIE 3aTpaThl Ha IIPUMEHEHHE
yInoOpeHMit ObLTY 3HAYMTEIbHO MEHbIIIE U3-3a BbICO-
KOI CTOMMOCTH UX TeKTapHOM M03bI (Tab. 3) 1, Kak
yXe OTMeualiu, COBMEIIEHUSI BHECEHUS a30THOIO
ynoOpeHusi ¢  MOpearoceBHOW  KyJbTHUBalUEH.



OxynaeMocTh, pyo./pyo0.
4

(@)

IITAPKOB wu np.

0 1

] ] ] ] ] ] ] ] ] ]
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

BpCMH OIlbITa, rogbl

Puc. 1. IluHaMuKa OKyIMaeMOCTH repouLuaoB (a), repOuLaoB 1 ynoopeHuii (6), repOULa0B, yaoopeHnii 1 GyHIMUIKUIOB (B)
CTOMMOCTBIO TTPUOABKU 3epHa MPU Pa3IMYHBIX €r0 IIeHaX; yHKTUPHAsl TMHUS MOKa3bIBAET BEJIMUMHY OKYITAaeMOCTH, TIPU KO-
TOPOI KOMIIEHCUPYIOTCSI 3aTpaThl HA MIPUMEHEHHE CPEICTB XUMU3aUKM 0e3 MoydeHHsT OT HUX Ipuobun. lleHa 3epHa: [ —

10000, 2 — 13000, 3 — 16 000 py6./T.

Kaxk 6n110 TOKa3aHo B [17], B HacTos1ee BpeMs pak-
TUYecKass pPeHTa0EeNbHOCTh NMPUMEHEHUS TepOUIIN-
0B 1 (pyHTULIMIOB IO 3€pHOBEIE KYJIbTYphl B Poc-
cuu oieHeHa rmpuMepHo B 100%, 4TO 1O OTHOIIEHUIO
K HCIIOJIb30BAHHOMY HaMM IIOKa3aTeslo — OKyIlae-
MOCTH 3aTpaT NpUOaBKOKM ypoxkasi — COOTBETCTBYET
2 py6./py6. C yyeToM cKa3aHHOTO IpeACTaBJsSIETCs
KOPPEKTHBIM MPUHSTh YCJIOBUE CUUTATH IPUOBLIb-
HBIMM TOJAMM TOJIBKO T€, B KOTOPBIE OKYINaeMOCTh

CPEICTB XUMM3allMU IIPpUOaBKOI ypoxkasi cocTaBsiia
He MeHee 1.2 py0./py0.

PesynbTathl omnblTa ITOKa3aau, YTO HE3aBUCHUMO OT
LEeHBI 3¢pHa IIpU IIPUMEHEHUN CPENCTB XUMU3alNU
HE BO BCE TOIBI ITOJTyYSeHHE TTPUOBIITN OBLIIO BO3MOXK-
HbIM. [Ipu cyliiecTBYIOIIMX 1IeHAX Ha CPEACTBA XUMU-
3anmu 11eHa 3epHa 10000 py06./T ipencrasisieTcs: He-
JIOCTATOYHOM, TIOCKOJIbKY B BApMaHTE ONBITA TepOu-
HUabl + ynoOpeHus1 YOLITKM ITOJIydeHBbI B 25% JIET.
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IIpu KOMITJIEKCHOM NMPUMEHEHUM CPENCTB XMMU3a-
UM (MHTEHCHBHAS TEXHOJIOTHSI), HE3aBUCHUMO OT
LIEHBbI 3epHAa, YOBITOK TMONy4YeH B 8% JieT, 4TO OBLIO
00YCIIOBJICHO, KaK y3Ke TOBOPUJIOCH, OUeHb 3aCyIILIHI -
BBIM BereTallmoHHBIM ItepuonoM 2012 r. [1o Hamemy
MHEHMUIO, MOYYeHHbIE JaHHbIE CBUIETEIBCTBYIOT O
TOM, 4TO B HACTOSsIIIee BpeMsI MUHUMAJIbHO OOCTa-
TOYHOM IS MONYYeHUSI IPUOBIIM OT MPUMEHEHUS
CPEICTB XMMHU3ALMKU MOXHO CUYUTATh 1IEHY 3€pHa
13000 py0./1. OmHAKO M B 3TOM CJIydae B XO3sIICTBaX
JIOJKHBI OBITH TIPEIYCMOTPEHBI B KAKOM-JTU00 BUIE
roCyIapCTBEHHbIC NOTALIMK JIS TIPEIOTBPAILCHUS
YOBLITKOB B OU€Hb 3aCyIUIUBEIE TOAbl. B cOGCTBEHHO
necocrenmu 3armagHoit CuOupH, rme IMpoBEASHO MC-
clieqoBaHle, TAaKKX JIET, BEPOSITHO, OyIeT He OOJIbIie
10%.

Ilo HamremMy MHEHUWIO, IUTSI TTPOM3BOICTBEHHBIX
YCIIOBU TIpeaCcTaBIeHHBIE B TA0J. 4 MTaHHBIE CIIETyeT
paccMarpuBaTh KakK Hambojiee OJaronpusTHBIE W3
BO3MOXKHBIX, T.€. JIOJIS JIET C YOBITKAMM OT IIPUMEHe-
HUs CPEICTB XMMU3AIMU OymeT Oojblme. DTa Ipo-
6iema oGCyXmaach HaMH paHee IPU BBITTOJTHEHUH
aHaJIOTMYHOTrO uccaenoBanusd [ 18]. 3gech KpaTKo oT-
METUM, 9TO, BO-TIEPBBIX, 3(PDEKT OT CPEenCTB XUMU-
3allii CHJIBHO 3aBHCHUT OT Kau4eCcTBAa U CBOCBPEMEH-
HOCTHU BBITIOJTHEHUST TEXHOJOTUYECKUX OITepaIlvii.
Jo6GuBaTbcs 3TOTO €XETOMHO B TOJIEBBIX OITBITAX
3HAYMUTEJIBHO TIPOIIIe, YeM Ha THICSTYaX TeKTapOB ITPO-
W3BOICTBEHHBIX TTOCEBOB. BO-BTOPHIX, MOIydeHHBIE
B JUITMTEIIBHOM OITBITe NPUOABKU YPOKAWHOCTH OT
yIOOpEeHWI YIMTHIBAIOT HE TOJBKO UX MPSIMOE Meii-
CTBUE, HO ¥ 3HAUMTENIbHOE TToceneicTme. s mo-
JIy4eHUsI TaKOTO Xe, KaK B OITBITE, MOCIEeICHCTBHS
YIOOpEHWIT B XO3STICTBE X HEOOXOTUMO TIPUMEHSITh,
mo-BuaMMomy, He MeHee 10 eT. B-TpeTbux, mpume-
HUTEITHLHO K TPOM3BOACTBEHHBIM YCIOBUSIM peyb He-
00XOIMMO BECTH HE TOJIBKO O SIpOBOi IMIIIEHUIIE, a O
3epHOBBIX B 1IeJIOM, BKIIIOYas OBeC M ssuMeHb. LleHa
3epHa 3TUX KYJBTYP OOBIYHO CYIIECTBEHHO MEHBbIIIE,
YeM y TIIeHUIIHI 3-To Kjlacca, XOTsI 3aTpaThl Ha Cpe-
CTBa XUMM3ALIMY TTPU BBIpAIIIMBAHUN ITO MHTCHCHUB-
HBIM TEXHOJIOTHSIM OJIU3KHUE.

O HeBBICOKOIT 3((PEeKTUBHOCTA MHTEHCUBHBIX
TEXHOJIOTUI BO3NEIBIBAHUS SIPOBOM IIIICHUIIBI MIPU
CYIIIECTBYIOIIEM COOTHOIIIEHUM IIEH Ha 3€pHO SIpO-
BO#l TIIEHUIIBI M CPEICTB XMMM3AIMU CBUIETEIb-
CTBYET, Ha Halll B3DISIA, O-JIeTHee MCCleNOoBaHUE B
3aypanbe [19]. Ero pesynbTarhl Iokaszaiud, YTO B
CpaBHEHMU C SKCTCHCUBHOMN TEXHOJIOTHEH BBIpAIII-
BaHMs SIpOBOH IMIIeHUIEI (0€3 CPpeacTB XMMMU3ALIN)
MPUOBLTHF OT KOMIUIEKCHOTO MPUMEHEHUS ymoope-
HUM, TepOMLMIOB W (QYHTUIIMOOB YBEIWYIIACH B
cpemHeM TOJIbKOo Ha 18%. MoXHO TToj1araTh, 9TO TIpH
Takoi 3 GHEKTUBHOCTA CaAMOCTOSITETLHBIN TTePEXOT
XO3IUCTB K OCBOCHUWIO WHTCHCUBHBIX TEXHOJIOTHUIA,
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TPeOYIONINX K TOMY K€ OOHOBJICHMS ITapKa TEXHUYE -
CKUX CPENCTB, OyAeT 3aTpyIHUTEIbHBIM. O BBICOKMX
3aTparax IIpy BEIpAlIMBAHWUU KYJIbTYpP IO MHTCHCHUB-
HBIM TEXHOJIOTHSIM CBUIETEILCTBYET, HA HAIIl B3IJISI,
CPaBHUTENIBHEIN aHAJIN3 IIPOU3BOACTBA MPOMYKIIUU
ceJibckoro xo3siictBa B P® u crpanax EBpomnsr [20].
B gacTtHOCTH, OBIITO MOKa3aHO, 4To B 2014 T. oTeue-
CTBEHHbIC ITpou3BoauTenu miatmwiu 3a 100 kr N am-
MUAYHOM CeJMTPHI B 2 pa3a Ooblile, yeM B Yexun,
IMonbuie unm JlatBum, a ueHa cynepgocdara 6buia
OIHOI 1 caMbIX BhIcOKMX B EBpomne. B kauectBe npe-
MMYILECTBA IJIsI CEJIbCKOXO03SIIICTBEHHOIO OM3Heca B
P® aBTOphl cUMTAIOT HEBLICOKUI YPOBEHb OILIATHI
TpyZAa, YTO B OINpPEIACICHHOI CTeIIeH! 00yCIOB/IMBa-
€TCSI HU3KOM ero IPOM3BOAUTEILHOCTBIO, KOTOpas,
HanpuMep, B cpaBHeHMU co cTtpaHamMmu EC Hucke B
4 pa3a. Bce 310, Hapsimy cO 3HAYUTEILHBIMU Pa3jin-
YUSIMU B MOYBEHHO-KJINMATUYECKUX pecypcax Tep-
PUTOpUIL, CBUACTEIBCTBYET O CJIOXHOCTH IIPSIMOTO
COITOCTaBJICHUSI COOTHOIICHUI 1IeH Ha NPOIYKIIAIO
pacTeHUEBOICTBA U CPEACTB IS €€ BhIpallluBaHUsI B
pa3HbIx cTpaHax. boijiee BaXXHBIM IIpPEACTaBIISICTCS
JNETAIbHBIA 9KOHOMUYECKU aHAJIM3 BO3MOXHOCTEMN
OCBOCHUSI MHTCHCUBHBIX arpOTEXHOJIOTUiII B CUOUP-
CKOM pErvoHe, BKIIIOYAIOIIUIA HE TOJbKO 0OOCHOBA-
HUE ONTUMAaJbHBIX COOTHOIICHUWI 1IEH Ha CeJIbCKO-
XO3STHCTBEHHYIO TIPOAYKIIMIO U CPENCTBA JJIs €€ TPOo-
W3BOJICTBA, HO 1 OLIEHKY HEOOXOIUMBIX (DMHAHCOBBIX
PECYPCOB IJISI CO3AAHUS B XO3MCTBAX COBPEMEHHOM
MPOU3BOICTBEHHOU NH(MPACTPYKTYPHI.

3AKJIIOYEHHME

B cubupckom pervoHe BolpalliMBaloOT MpeuMylIe-
CTBEHHO SIPOBBIE 3€pHOBBIC KYJIBTYPHI, IIPUYEM B
CTPYKType TIoceBa JTOMUHHUpPYIOIIEe ITOJOXKEeHHNE
(65%) 3aHmMaet spoBas IMIeHUIIa. BoNTBITMHCTBO
XO3SUCTB MCHOJIB3YIOT 3KCTEHCUBHBIE TEXHOJIOTHH
BBIpAIIIMBAaHUsI, YTO OOECITEUNBAET ITOJTydeHE HEBBI-
COKOI1 yposkaifHOCTH KyJBTYp. B paboTte Ha ocHOBe
pe3yIbTaTOB MHOTOJIETHETO TIOJIEBOTO OITBITA ITaHa
arpoHOMMYecKasi 1 9KOHOMHYecKas olleHKa 3¢hdex-
TOB OT IIPUMEHEHUS CPEICTB XMMU3AIUK TTON SIPO-
BYIO TIIICHUITY C IIEJIbIO BBISICHEHUS TIPUBIICKATEIIb-
HOCTH TSI 3eMJTETIEITbIIEB TTepexo/ia K BRIpAITUBAHIIO
KyJIbTYpHl IO MHTEHCUBHOM TexHoyioruu. JIst aHa-
JIM3a OBUTH B3ATHI aKTyaJdbHBIC Ha CETOMHS IUIS CH-
OGMPCKOTO peTMOHA IEHBI HAa CPENCTBA XMMHU3AIINN 1
3€pPHO SIPOBOM TIIIIEHUIIHI.

IlokazaHo, 4YTO TOA BIAMSIHMEM KOMILIEKCa
CPeICTB XUMU3alu (y1oOpeHuii, repouIuaoB, hyH-
TUMIMIa) CpeIHErooBasl YpoXKailHOCTh IMIIEHUIIbl B
4-TI0JIbHOM 3€pPHOIIAPOBOM CEBOOOOPOTE YBEJIUYU-
Jachk B 1.8 paza, mocturays 3.8 T 3epHa/Ta. Poct ypo-
XKaitHOCTH Ha 13% G6bUT 00YCIOBJICH TIPUMEHEHUEM



10 IIIAPKOB u nap.

repounaos, Ha 18% — ¢dyHruuuooB 1 Ha 69% — Mu-
HEpaJbHBIX YIOOPEHMI TIpM OKYIMaeMOCTH | KT 1. B.
12.4 T 3epHa.

I1pu pacuete B cpenqHeM 3a Tof CPeACTBA XUMM3a-
UK obecrieunBaIn HONyYeHUE JOX0a yKe TP MU-
HUMAJIbHO (M3 IPUHSTHIX I aHAJIN3a) lieHe 3epHa
10000 py©./1. Joxom OT CpencTB XMMU3ALMUN PE3KO
YBEJIMIUBAJICS B POy BApUAHTOB OITHITA: “TepOrIIN-
Obpl”, “repoMumMabl + ymoOpeHusa”, repouumabl +
+ ynoOpenusi + dyHrunma”’. OgHAKO IIPU OLIEHKE
€XeroIHbIX 2(PMEKTOB JOX0I OT CPEACTB XMMU3ALUN
B 9TOM PsIAy ObLI MMOJIYYEH COOTBETCTBEHHO TOJILKO B
42,75 1 92% net. BepoSITHOCTb YOBITKOB 3HAYUTETb-
HO YMEHbIIAJIaCh MpPU YBEJIMYEHUM LIEHBbI 3epHa.
Ho maxe npu nenax 13000 1 16000 py6./T mpuMeHe-
HUE BCEro KOMILIEKCa CPEICTB XUMM3ALMU OBILIO
YOBITOYHBIM B 8% JIET U3-3a CUJIBHOM 3aCYLIIJIMBOCTU
BereTallMOHHOrO Iepuoda. Ilpu TeKymux lieHax Ha
yIOOpeHUS U TEeCTULUIbI MUHUMAJIBHO JTOCTATOY-
HOI1 IIeHoM 3epHa MOXHO cuurtaTh 13000 py0./T, 4TO
He UCKITIOYAET IMTOJTyJYeHHUe YOLITKOB B CUJIBHO 3aCYIII-
JIUBBIE TOMOBI.
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Possibilities of Intensification of Spring Wheat Growing Technology
in the Western Siberia Forest-Steppe

I. N. Sharkov**, S. A. Kolbin’, and N. V. Vasileva®

4[nstitute of Soil Science and Agrochemistry, Siberian Branch, Russian Academy of Sciences
prosp. Lavrenteva 8/2, Novosibirsk 630090, Russia

bSiberian Research Institute of Agronomy and Agricultural Chemistry SFSCA RAS
Novosibirsk region, r.p. Krasnoobsk 630501, Russia
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Based on the results of many years of field experience, an agronomic and economic assessment of the
effects of the use of chemicals for spring wheat is given in order to determine the attractiveness for farm-
ers of the transition to growing crops using intensive technology. For the analysis, the prices of chemicals and
spring wheat grain that are currently relevant for the Siberian region were taken. It is shown that under the
influence of a complex of chemicalization agents (fertilizers, herbicides, fungicide), the average annual yield
of wheat in a 4-full grain-pair crop rotation increased 1.8 times, reaching 3.8 tons of grain/ha. The increase
in yield by 13% was due to the use of herbicides, 18% — fungicides and 69% — mineral fertilizers with a
payback of 1 kg active substance 12.4 kg of grain. When calculating the average per year, the means of
chemicalization provided income already at the minimum (from the accepted for analysis) grain price
of 10000 rubles/t. Income increased sharply in a number of field experience options: herbicides, her-
bicides + fertilizers, herbicides + fertilizers + fungicide. However, when assessing the annual effects, in-
come from chemicals in this series was obtained, respectively, only in 42, 75 and 92% of the years. The
probability of losses decreased significantly with an increase in the price of grain. But even at prices of
13.000 and 16.000 rubles/ton, the use of the entire complex of chemicals was unprofitable in 8% of the
years due to the severe aridity of the growing season. At current prices for fertilizers and pesticides, the min-
imum sufficient price of grain can be considered 13.000 rubles/ton, which, however, does not exclude losses
in severely dry years.

Key words: spring wheat, chemicals, intensive cultivation technology, yield increase, cost recovery by in-
crease, shares of profitable and unprofitable years.
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