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Pedepar. B nensix moBsleHnsi 5KOHOMUYECKOH 3P PEeKTUBHOCTH MPOU3BOACTBA MACIUIHOTO
CHIPBSI B TTOYBCHHO-KIIMMATHIECKUX ycloBUsAX Pecmybmmku Tatapcran B 2020-2022 ronmsl mpoBencHa
CpaBHHUTENbHAS OICHKA XMMHYECKOH M OMOJIOTMYIECKOW CHCTEMBI 3alIHUTHI ITOJCOJIHEUYHHKA OT KOP3H-
HOYHBIX THIICH. Cxema ompITa BKIIOYANa CIEAyIoIne BapwaHTH: (oH muTtaHus (paxtop A) — 0Oe3
ymoopenuii (KoHTpOIb), NiosPsoKios (Ha mmanupyeMyro yposxxkaltHOCTh 2,5 T/ra), 9acTHIHAs 3aMeHa MH-
HEepaJbHBIX ynoOpenuit Ouomnpenaparom buoctum macimuunbid (NsPosKs; + HexopHeBasi moakopMKa
Buoctum macmuuHblid 3 ji/ra B (ase OyToHU3aIMK); cucTeMa 3anmThl (aktop B) — nmporpaBnuBaHue
ceMsH xuMuueckumu npenaparamu Ummaop Ilpo, KC, 15 n/t + Ckapiaer, MO, 0,4 5/t (KOHTpOJIb);
npoTpaBiuBanue cemsH Ouomnpenapartamu (Homuke Mucextobakt, 2 i/t + Homukc Buodywrurmn,
0,5 11/T); onpBICKMBaHUE TTOCEBOB B (paze OyTOHM3ALMH MOACOTHEYHHUKA XUMHUYECKUMH CPEICTBAMH 3a-
mmTH pacteHnid (Muctepusi, M3, 2 i/ra + Kapats 3eon, 0,15 i/ra); onprIckuBaHIe TOCEBOB OHOIIpeTa-
paramu (Hogmke MHcekTobakT, 2 n/ra + Honuke Buodpynrunua, 0,5 n/ra). buomorndeckas cuctema
3aIIMTHI MOACOJHEYHNKA OT KOP3MHOYHBIX FHIIICH M 3aMEHA YacTH MHUHEPAJIBHBIX yIoOpeHuid Onompe-
naparoM bHocTHM MacluuHBII UMETH BBICOKYO 3 QeKTUBHOCTB: 00paboTka noceBoB Hoanke buodyn-
runuaoMm, 0,5 n/ra B couetanuu ¢ Hommke MHcekTobakToMm, 2 j/ra Ha (oHe NspPrsKs; + Buoctum
MacCJIM4HbIA, 3 J/ra B cpegHeM obOecmeunBaia cOoop 2,31 T/ra MOACONHEYHOTO MACIHYHOIO CHIPBS.
OmnpbIcKHBaHKE TIOCEBOB OHONpenapaTaMyu OT KOP3MHOYHBIX FHUJIEH B COYETAaHHU C HEKOPHEBOH IOJI-
KOPMKOH yJOOPHUTENEHO-CTUMYJIUPYIOIIAM COCTaBOM bBHOCTHM MaciaW4HBIH IO3BOJIMJIA TONYYUTh
22,5 ThIC. py0./ra UncTON MPHUOBUIN, PEHTAOEIBHOCTH cocTaBmia 53,6%, cedecTOMMOCTh MPOU3BOICTBA
1 T MacTHIHOTO CHIpBs — 18,3 THIC. py0. IpH IIEHEe pearn3aluy BEIpAIeHHOW IpoxyKmu 28 TIC. pyo.

KnaioueBble cii0oBa: MOACOTHEYHHK, KOP3UHOYHBIE THHUIH, MACIUYHOE CHIPbE, YPOXKAHHOCTD,
pacTUTeNbHOE Macilo, KJIacC KauecTBa, PeHTa0eIbHOCTh, YUCTAasl TPHOBLIb, CE0ECTOMMOCTb.

BBenenne. B Peciyonuke Tatapcran (PT) MUTATENIbHBIX PAaCTBOPOB, CTUMYJISITOPOB pOCTa,
yBeJIMYeHnEe 00bEMOB IIPON3BOJICTBA MACIMYHOTO  (PUTOrapMOHHBIX M JIPYTUX IIpernapaToB OMOIOTH-

CBhIpbs MPOBOJSAT HA OCHOBE PaCUIMPEHUS MOCEB- geckoro npoucxoxaeHus [10, 11, 12].
HBIX momaaei. Tak, B 2022 1. muomaab moco- Lenp uccnenoBanuii — pa3paboTka IKOHOMHU-
He4yHMKa Obuia yBenndena jo 214,8 Teic. ra mpo- YeCKH 0OOCHOBaHHOW OMOJOTMUYECKON CHCTEMBI
tuB 147,1 B 2021 r. OnHako BajoBOW cOOp MOJ-  3AIUTHI [IOJICOIHEYHHKA OT BPEJIHBIX 00BEKTOB U
COITHEYHOTO MAacIUYHOTO CHIPhS OCTACTCS Ha HU3-  HM3YYCHHE BO3MOXXHOCTH YACTHYHON 3aMEHBI MU-
KOM ypOBHE W HE TpeBBImaeT 261 ThIC. T, IPH  HEPANbHBIX YAOOpPCHHH OHOJOTHYECKHM IHTa-
morpe6HOCTH 400...500 THIC. T B TOA. DKCTCHCHB-  TEIBHBIM PAaCTBOPOM.
HBIA MyTHb Pa3BUTHs MPOHU3BOJCTBA MACIHIHOTO YcaoBusi, Mmatepuaisl 1 MeToabl. Cranuo-
CBIPhSl OKAa3bIBAaeT OTPHUIIATENHBHOE BIMSHWE HA  HAPHBIM MOJIEBOH OMBIT mpoBoaunu B 2020-2022
SKOHOMHMYECKHE TMOKA3aTeM TOBAPOIPOU3BOIH- rofpl Ha 0aze ArpobuorexHomapka (c. Hapmon-
Telel M LeHy pealn3allii PacTUTENBHOro Macia  Ka JlaumeBckoro MyHHUIMIANBHOTO paiioHa Pec-
B po3HUUHO# Toprosie [1, 2, 3]. bonee nienecoo6- nyonuku TaTtapcraH), a 1abopaTOpHbIE aHATHU3BI
pa3Ho yBenmMueHNe 00BEMOB IPOM3BOJCTBAa Macia  — B L[eHTpe arpo3KOIOTHYEeCKHX HCCIICIOBAHHMA
PacTUTEIBHOTO TPOUCXOKICHUS IyTeM Kazanckoro T'AY.  TloBropHOCT,  OmBITa
IIMPOKOr0 IPUMEHEHHA arpoMEMOpPaHTOB U 4-X KpaTHas, pa3MelleHHe AEIIHOK ccTeMaThye-
MUHEpAIBHBIX yI00peHuii [4, 5, 6]. ckoe. Ilmomanr onpHOW gensHkH — 63 M
K gucny npyuOpUTETHBIX HAlpaBIeHUH pa3BU- (2,1x30 ™). Cxema naBYX()aKTOPHOTO OIIBITa
THS arpoONpPOMBINUIEHHOTO0 KOMITIeKca Kak Poc-  mpemycmarpuBaia CleAylOIIne BapHaHTH: (OH
cuiickoit @enepanuy, Tak u Pecydmmuku Tarap- mutanusa  (pakrop A) — 06e3 ynoOpenuit
CTaH, HECOMHEHHO OTHOCUTCS pacIIUpEHUEe HAy4- (kouTpoNb), NjuPsoKios (Ha mmaHMpyemyro
HO-HMCCJICIOBATENILCKMX PAa0dOT MO MCHONb30Ba-  YPOXKaWHOCTH 2,5 T/Ta), YacTHYHAs 3aMEHa MUHE-
HHUIO COBPEMEHHBIX OMOJIOTMYECKUX YAOOpUTENb-  palbHBIX ynoOpeHud Ouompenapatom buoctum

HO-CTHMYJIUPYIOIIUX COCTABOB U OMOJIOTHYCCKON MacimaHbIA (N5pP,sKs; + HekopHEBas ogKopMKa
CHUCTEMBI  3aIUTBl PACTCHHH OT  BPEIHBIX buoctum macnuusbiii 3 /ra B daze OyroHHU3a-

00wexToB [7, 8, 9]. IIpesunenrom PD yrBepxme-  nmm); cucrtema 3amuTel  (paktop B) —
Ha KOMIUIEKCHAs MPOrpaMMa pa3BUTHS OMOTEXHO-  MPOTPABIMBAHME CEMSH XHMHUYCCKHM Iperapa-
noruii. OHa, B TOM YHCIIe, HAalpaBlieHa Ha CHIDKE- tom Mmunop Ilpo, KC, 15 n/t + Ckapuer, MD,
HUE 3aTpaT NMpPU TIPOU3BOJCTBE KOHKYPEHTOCIO- 0,4 1/t (KOHTPOJIB); IPOTPABIMBAHNE CEMSIH OHO-
COOHBIX, IKOJOTHMYCCKH OE30MaCHBIX NMPOIYKTOB  IpenapaTaMu (Homukc HucekTo0aKT,
MUTAHUS HA OCHOBE NIMPOKOTO MPUMEHEHUS OMO- 2 n/t + Homguke buodynrunumn, 0,5 1/T); onpeic-
JIOTHYECKUX CHCTEM 3alllUThI PACTCHUH OT 00JIe3-  KMUBaHHE MOCEBOB B (ha3e OyTOHU3AIMH MOJCOJ-
Hell, BpEIUTEINCH, OpraHO-MUHCPANBHBIX ~ HEYHMKA XUMHYCCKUMH CPCICTBAMH 3all[UTHI
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pacrenuit (Muctepus, MO, 2 n/ra + Kapars 3eon,
0,15 n/ra); onpeICKMBaHUE MOCEBOB OMOmNpenapa-
tamu (Hoawmkc WHcektoOakT, 2 n/ra + Hommke
Buodynrumua, 0,5 n/ra).

Buoctnm MacnudHBI — KOMIDIEKCHOE y00-
PCHHE-OMOCTUMYIATOP  JUIL  MAaclIW4YHBIX H
6000BBIX KYJBTYP, npeHa3HaYeHHbII
U1l HEKOPHEBOM ITOJIKOPMKH PACTEHHH.

Hoauke BuodyHrummn npexacrasiser coboi
Pa3sMHOKEHHYIO KyJIbTYpy Oaktepuil Bacilus
amylolguefaciens KC-2. OH aKTHBHO TOJaBIIET
KOp3MHOYHBIE  TpuOHBIE  3a0oneBaHWA U
3aIIMINACT PACTCHUS IOACOIHEYHUKA OT KOP3H-
HounbIx rHIIed (URL: http://tdzelenit.ru/nodix/).

Hoauke MHcekTo0akT — OMOMHCEKTHLMA Ha
OCHOBE IITaMMOB Oaktepuil Bacilus thuringensis,
BBI3BIBAIOLINX JTUCHYHKLIHUIO KHIIEYHUKA I'yCEHHI
U JMYMHOK HACEKOMBIX, B PE3yJIbTaTe Yero Hapy-
maeTcst ooOMeH BemiecTB. Kpome Toro, mogasiser-
cs cuate3 PHK BpenHbIx 00bekTOB, M OHU THO-
HYT B TeyeHHe 3...5 CYTOK, B 3aBUCHMOCTH OT
036 W BOCIPHUUMYHUBOCTH  HACEKOMBIX.
(URL: https://agroserver.ru/b/nodiks-insektobakt-
bioinsektofungitsid-1206777.htm). IlouBa omsbIT-
HOTO  ydYacTKa—  THUNHW4YHAs  cepas-jecHas

¢ coaepxanuem rymyca 3,0% (mo Tropuny), mo-
nBikHOro Qocdopa — 250 wmr/kr, kamus —
145 mr/kr moussl (o Kupcanosy). Peakmus mou-
BEHHOU cpexpl Onm3Kas K HeliTpanbpHoit (pH 6,6).

OOBeKT HucclnenoBaHUN — pallOHUPOBAHHEIH
rubpun moxconHedHuka CBeTiaHa, ¢ TUIMHYHON
TEXHOJIOTUEH €ro BO3ZEJIBIBAHMUS, MPEIIIECTBEH-
HUK — O3MMas pOXb, KOTOpas OIHOBPEMEHHO
BBITIOJTHSJIA POJIb YPABHUTEILHON KYJIBTYPHI.

OKOHOMUYECKYI0 3((HEKTUBHOCTD MPOU3BOA-
CTBa MACIUYHOTO CBIPbS PACCUMTHIBAIH O0OIIIe-
MPHUHATBEIM METOJAOM — IIyTEM COIIOCTaBICHUS
o0mMX 3aTpaT CoO CTOMMOCTBIO TOJIYYCHHOU
npoaykuuu B cpemHux meHax 2020-2022 romsi
(28 TBIC. pYO./T).

ATrpoMeTeopoNIoTHYeCcKHe YCIOBUS BereTalu-
oH”oro mepuoga B 2020 T. XapaKTepU30BaIHChH
N30BITOYHBIM YBIa)KHEHHEM (I'TK=1,4);
B 2021 1. — kak ouenp 3acynutusie (I'TK=0,5);
B 2022 T. - c HEA0CTAaTOYHBIM
yBinaxaerueM (I'TK=0,84).

UccnenoBanus OCYIIECTBIISITH o
Meronukam  BHHWM  macinyHbIX — KYJIBTYp
um. B.C. IlyctoBoitita 1 BHUM arpoxumun um.
J.H. IIpsHumnukosa.

Tabmuma 1 — CpaBHUTENbHasl OLCHKA ITOPaKEHHOCTH IOACOJHEYHHKA KOP3WHOYHBIMH THHIISIMH
B 3aBHCHUMOCTH OT ()OHA IUTAHUS U CHCTEMBI 3aIIUTHI pacTeHni (cpenHee 3a 2020-2022 rompn)

[TopaxxeHHOCTH KOp3H- [InoTHOCTH
don CucTema 3aluThl PACTCHUN HOYHBIMH THHJIIMH cTebmecTos
MUTaHUSA (¢pakrop B) THIC. % K ybopke,
(daxrop A) IIT./Ta K BCXOJaM TBIC. IIIT./Ta
KonTponb Wmupop Ipo, KC, 15 /T + 7,6 15,2 42,4
(6e3 ynobpe- Ckapret, M3, 0,4 /T cemsiH
HUK) Honnke MHCcekT00aKT, 8,0 16,0 42,0
2 n/t + Homuke buodyururmn,
0,5 11/T cemsaH
Mucrepus, MO, 2 n/ra + 6,3 12,6 437
Kapats 3eomn, 0,15 n/ra
Homukc buo¢yHrumms, 7,2 14,4 42,8
0,5 n/ra + Honukc
Wncexrobaxr, 2 i/ra
Ni04P50K106 Wmupop Ipo, KC, 15 n/T + 8,4 16,8 41,6
Ckaprret, M3, 0,4 /T ceMsiH
Honuke MHCcekToOaKT, 11,3 22,6 31,7
2 n/T + Homuke buodyururmn,
0,5 1/t cemsH
Mucrepus, M3, 2 n/ra + 7,8 15,6 42,2
Kapats 3eomn, 0,15 n/ra
Homukc buo¢ynrumm, 10,3 20,6 39,7
0,5 n/ra + Hogukc
WncexrobaxT, 2 i/ra
Wmunop Ipo, KC, 15 /T + 6.4 12,8 43,6
Ns2P2s5Ks; Ckapnet, M3, 0,4 /T cemsiH
+ Buoctim Homukc UHCEKTOOAKT, 7.6 15,2 424
MacJIMIHbIN 2 n/t + Homuke buodyHrurmm,
(3 n/ra) 0,5 /T cemsiH
Mucrepust, M3, 2 n/ra + 6,5 13,0 43,5
Kapat» 3eon, 0,15 n/ra
Honukc buodyururma, 0,5 i/ra + 7,7 15,4 42,7
Hopmukxc Uucexrobakr, 2 n/ra
HCPys 1o Qakropy A 1,2 0,9
no ¢akropy B 1,1 0,9
AB 1,3 1,2

148

Becmnux Kasancxozo I'AY Ne 1(69) 2023




OKOHOMUYECKHUE HAYKU

Craructuueckyto 00pabOTKy IOJy4eHHBIX
pesynbratoB mpoBogund mno b.A. JlocnexoBy
(locnexoeé B.A. Memoouxa nonesozco onvima.
M.: Aeponpomuzoam, 1985. 351 c.).

Pe3yabTarel u o0cy:xaenmne. Ha cerogusimi-
HUHN JeHp B HEJX MPEeIyNpekKACHUs MacCOBOTO
MOPAXXECHUsI KOP3MHOK IIO/ICOJHEYHUKA Oeoi,
Ccepol, CyXOl M NENeIbHON THUIISIMU TIOCEBHOM
Marepuall 00pabaThIBalOT CHIBHBIMU XUMUYECKH-
Mu npotpaButensmu  Wmupop IIpo, KC wu
Ckaprmer, MD, a BereTmpyromme pacTeHHS B
Hadaje OyTOHM3AIMM ONPBICKUBAIOT XUMUIECKH-
mu ¢yarunugamu Pormman (1,5 n/ra), a B mo-
cnennue roasl — Kondyro cymnep (2 n/ra).

[Tpu 5TOM BO BiaXkHBIE roJbI 0OPAOOTKY IMpPO-
BoaaT 2...3 pasa, uepe3 kaxasie 10...15 nuew,
YTO CIIY’KUT NPUUUHON JOTOJIHUTEIBHOTO XUMHU-
YEeCKOTO 3arpsA3HCHUS OKPYIKaIOMIeH CPEIbL.

[MosToMy pa3paboTka HOBOW TEXHOJOTHH 3a-
OIMTE 00BEKTa HAIIMX HMCCIIeIOBAHUI, OCHOBAH-
HOW Ha OWONIOTH3AIlH PACTCHHEBOACTBA, MMEET

KaKk TEOPETHYECKOe, TaK M MPaKTHYECKOe 3Haue-
Hue. Cieayer OTMETHTh, YTO IO Mepe YCHIICHUS
(hoHA MUTAHUSL, KOTUIECTBO PACTEHHUH, MOPAKEH-
HBIX KOP3MHOYHBIMH THHJISIMH, YBEIHYHBACTCS.
B Hamiem mccnenoBaHNM CpeHSA HOPaXEHHOCTD
B KoHTpoine (0e3 ymoOpeHmil) cocTaBmiIa
7,3 ThIC. IIT./Ta, HA BHICOKOM (pOHE MHHEpaAIHLHO-
ro muranus (N;o4PsoKj0) OHa mocToBepHO BO3-
pacrana n0 9,5 teic. mt./ra (mpu HCPys=1,2), a B
BapuUaHTe C YaCTHYHOH 3aMEHOH MHHEpasbHBIX
ymoOpennii Oumompernaparom buoctiMm Macimud-
HBIA HaxOIWiIach Ha ypoBHe 7,1 TBIC. mIT./Ta, 9TO
HE3HAYNTENFHO HIDKE, YeM B KoHTpoie (Tadm. 1).
O¢ddexTrBHOCTE TpeAIOCeBHON 00pabOTKH ce-
MSIH XUMHUUYECKHUMHU U OHMOJOTMYEeCKUMHU TIperapa-
TaMH JIOCTOBEPHO ycTyIana o0paboTKe MOCEeBOB B
MEepHO/ BEreTalry MOJICOTHEYHUKA 110 BceM (o-
HaM MUTaHUs, KpOME BapuaHTa C YaCTUYHOU 3a-
MCHOM MHHEpaIbHBIX yIOOpeHHii Omompemapa-
TOM, TA€ pa3HUIA OCTaBajach B IIpenesax
OIIUOKH OTIBITA.

Tabmuna 2 — Biusiare (OHOB NUTaHMSA M CHCTEMBI 3aIIUTHl PACTCHNH Ha ypO)KaHHOCTh MAacINIHOTO

crIpbs (B cpeaeM 3a 2020-2022 rozwr)

®onH YpoxalHOCTh [Ipubagrka, T/Ta
MMATaHMS Cucrema 3alIUTHI PaCTCHHHA TOBAapHOTO OT cHcTeMbl | OT (oHa
(daxrop A) (dpakrop B) MAacCJIMYHOTO 3AIUTHI HUTAHUS
CBIpbS, T/Ta
KouTpons Wmupop Ipo, KC, 15 m/t + 1,81 - -
(6e3 Ckaprnet, MO, 0,4 11/T cemsH
yAoGperuii) Honnke UHCEkTOOAKT, 1,62 -0,19
2 1/t + Hoguke bruodyrrumm,
0,5 11/T ceMsH
Mucrepus, MD, 2 ji/ra + 1,96 0,15
Kapat> 3eomn, 0,15 n/ra
Homukc buo¢yHrumms, 1,84 0,03
0,5 n/ra + Honukc
Hncekrobakxr, 2 a/ra
Ni04P50K106 Wmupop Ipo, KC, 15 m/t + 2,14 - 0,33
Ckapiet, M3, 0,4 1/T cemsiH
Homuke NHCekTOOAKT, 2,02 -0,12 0,21
2 n/t + Hoguke buodyHrumnu/,
0,5 1/t cemsH
Mucrepus, MO, 2 n/ra + 2,48 0,34 0,52
Kapat»s 3eoH, 0,15 n/ra
Hopmuke buodynrummn, 2,39 0,25 0,55
0,5 n/ra + Hogukc
HHcexTobakT, 2 n/ra
Wmupop Ipo, KC, 15 /Tt + 2,04 - 0,23
Ns,P»sKs3 Ckapiet, M3, 0,4 1/T cemsiH
+ buoctum Homuke MHCEKTOOAKT, 2,00 -0,04 0,38
MAaCIMIHBIN 2 n/T + Homuke buodyrrunm,
(3 n/ra) 0,5 n/T cemsH
Muctepus, M3, 2 n/ra + 2,38 0,34 0,42
Kapats 3eom, 0,15 n/ra
Hopmuke buodynrummn, 2,31 0,27 0,47
0,5 n/ra + Hogukc
HHcekTobakT, 2 n1/ra
HCPys o hakropy A 0,20
o ¢akropy B 0,19
AB 0,22
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CoxpaHHOCTh pacTeHui K yOopke
Ha 3TOM ¢done MUTAHUA cocTaBuiIa
42,4...43,6 TBIC. IIT./Ta, UTO CYIIECTBEHHO BHIIIIE,
gyeM Ha (OHE  MHUHEPAIBHOTO  IHUTaHMA
(N104PsoKi0s) — ma 1,3...10,7 TBIC. 1UT./TA
(mpu HCPys=1,2). Huzkast coxpaHHOCTB K YOOpKe
Ha BBICOKOM (pOHE MHHEPAILHOTO MUTaHKS CBsI3a-
Ha C MakCHUMaJbHOM B OIBITE BBICOTOH IOACOJI-
HEYHHKa B 3TOM BapuanTe (168 cm) u yriaom
HakJoHa Kop3uHOK 1800, KOTOpBINM yBenHUMBaeT-
Cs1 IO MEpE POCTa PACTEHHIA.

Ha TbBUIBHOM CTOpPOHE KOP3MHKH C YIJIOM
HakjoHa 1800 ckarumBaercs Bjiara, 4Tro CO3JacT
ONaronpusTHBIE YCIOBUS UIS Pa3BUTHA CEPOM
ramn. C Ipyroil CTOpOHBI, BEICOKHMH cTeOenb He
BBIIEP’KUBAET MacChl KPYIHOW KOP3UHKHU H Iepe-
JIaMBIBAeTCs, YBEIUIHBas IOTEPH ypoOxKasl.

Cornacuno I'OCT 22391-89 3aroroBuTenbHbIE
ITYHKTHI MPOM3BOJAT PAcueThl C TOBAPOIPOU3BO-
JUTENSIMH, HCXOJS W3 BIAXHOCTH MAaCIHYHOTO
ceipbst 12%, copHoit npumecu 1% u Macnu4HON
npumecH 3%.

IIpu npeBBIIEHUH BEIWYMH 3THX IOKazaTe-
Jed  XJIeOONmpUeMHBbIE IYHKTBI HE  TOJBKO

YMEHBIIAIOT 3a4E€THYI0 MacCy, HO U BBICTABIISIOT
cyeTa Ha BO3BpAT JICHEXHBIX CPEJICTB, 3aTpayeH-
HBIX Ha COPTUPOBKY M CYHIKY IIOJCOJHEYHOTO
MacJIM4YHOTrO chIpbs. [lo3TOMy pacuer ypoxkaiiHO-
CTH OBUI TIPOBEICH C YYeTOM TpeOOBaHMIA
3arOTOBUTEJIBHBIX ITyHKTOB.

B kontpone (6e3 ynoOpenuit) 6marogaps Bbl-
COKOM KyJbType 3eMJieeis cOOp IOICOTHEYHO-
IO MacJIMYHOTO CHIPBSI B CPEAHEM 3a TOJIbI UCCIIe-
JIOBaHUM COCTaBUI 1,81 T/ra, 4TO
Ha 34% mpeBblIacT cpeaHepecnyOInKaHCKue
nmokazarenu (1,20 1/ra).

HpI/IMeHeHI/Ie N104P50K106 n N52P25K53 + buo-
CTHM MAaCIHYHBIH O00ECHEeYMsIo JTOCTOBEPHYIO
npubaBKy ypoKallHOCTH, B CDaBHEHHU C KOHTPO-
meM, Ha 0,33 1/ra u 0,23 T/ra COOTBETCTBEHHO.
Pa3Huna Mexay ypoxxalHOCTBIO Ha (oHe MuHe-
palbHOTO YHAOOpEHUs! OTIENbHO U B COYETAHUH
¢ buoctuMoMm MaciaudHBEIM OBIIa HECYLIECTBEH-
Hoit — 0,1 T/ra (mpum HCP(5=0,2). D10 ciyxur
TJIaBHBIM apTYMEHTOM BO3MOKHOCTH H I€JIECO00-

Pa3HOCTH 3aMEHBI 50% MUHEPAJIBHBIX
ynoOpeHui YI0OPUTEIbHO-CTUMYJIUPYFOLIIM
OGuonpenapaTom.

Tabmuna 3 — BansHue Ononpenaparos Ha coepskaHne Oenka, ChIPOTo XK1pa M BAJIIOBBIM cOOp pacTH-

TenpHOTO Macina (B cpemHeM 3a 20202022 roast

Do Copepxa Banogoii Comep- | Kucmotnoe
MUTaHUS Cucrema 3amuThl pacTeHUN HUE CBIpO- | cOop pacTu- JKaHHe YUCIIO,
(dpaxrop A) (daxtop B) 0 XKHpa, TEJIBHOTO Ocnka, Mr KOH/r
% MacJia, Kr/ra %
Kontpomns Wmupnop Ipo, KC, 15 o/t + 44,4 804 17,4 2,1
(6€3 yno0b- Ckapiiet, M3, 0,4 51/T ceMsiH
pernii) Hopmke THCEKTOGAKT, 68 758 17.8 1.0
2 n/t + Hoauke buodyHrumnu,
0,5 /T cemsH
Mucrepusi, M3, 2 n/ra + 47,2 925 18,2 2,2
Kapats 3eon, 0,15 ni/ra
Hopnuxc buodynrumun, 48,0 883 18,7 1,9
0,5 n/ra + Honukc
Wncexrobaxrt, 2 i/ra
Ni04P50K106 Wmunop Ipo, KC, 15 o/t + 48,7 1042 18,0 2,5
Ckapret, M3, 0,4 11/T ceMstH
Hoaukc MucekTobaKT, 49,2 994 18,6 2,3
2 n/t + Hoguke buodyrrumma,
0,5 11/T cemsaH
Mucrepust, M3, 2 n/ra + 51,6 1280 18,9 3,0
Kapat»s 3eon, 0,15 n/ra
Honaukc buodynrumua, 52,0 1243 19,3 2,5
0,5 n/ra + Honukc
HHcekTo0aKT, 2 11/Ta
Wmunop Ipo, KC, 15 o/ + 47,6 971 17,8 2,4
Ns,PysKs3 Ckapret, M3, 0,4 11/T ceMsiH
+ buoctum Honukc MHcekToOaKT, 48,2 964 18,2 2.3
MacCJIMYHBIN 2 1/t + Hoguke brodynrunns,
(3 n/ra) 0,5 /T cemsiH
Mucrepus, M3, 2 n/ra + 48,7 1159 18,4 2,8
Kapars 3eon, 0,15 n/ra
Hoaukc brodynrumun, 49,1 1134 19,0 2.4
0,5 n/ra + Homuke
MHcekTo0aKT, 2 11/Ta
HCPys o dakropy A 2,2 0,4 0,1
1o gakropy B 2,1 0,5 0,1
AB 2,4 0,3 0,1
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ITpu sTOM B cpenHeM 3a rojpl UCCIeI0BAHUN
MPOJYKTUBHOCTh  ITOJICOJIHEYHOTO — arpolieHo3a
HaxXOOWJIach HA YpPOBHE 3aIUIAaHUPOBAHHOH —
2,5 T/Ta: Ha (1)0He N104P50K106 — 2,392,48 T/Fa,
Ns,PosKss + broctum MAaCIIMIHBIN —
2,31...2,38 1/ra.

PesynbraThl 3-X JETHUX HCCIIECOBAHUH MOI-
TBEPXKJAIOT HECYLIECTBEHHYIO Pa3HUIY MEXIy
XMMHUUYECKOI M OMOJIOrMYecKol CHUCTEMOH 3alu-
THI TIOJICOJIHEYHHKA OT KOP3MHOYHBIX THUWIICH:
B BapuaHTe 0e3 yIoOpeHHd ¢ XUMHUIECKOH 3aIin-
TOM pacTeHmil cOOp MAacCIMIHOTO CBHIPHS OBLT pa-
Bed 1,96 T1/ra, uyro Bcero Ha 0,12 T/ra
Oompime, YeM TIpH OHMOIIOTHYECKOH CHCTEME
(HCP(s=0,22 T/ra). JTa TeHneHUHUs COXpaHAEeTCs
U JUIsl BADHAHTOB C yJOOPEHUSIMH.

ITo comepkanuto coiporo xupa (Tadn. 3) mpo-
JYKI¥s, BBIpallleHHasl B BapuaHTax ¢ 00paboTkoii
moceBoB (Mucrepus, MO + Kapats 3eon u Ho-
ke buogyarmmmn + Hogmke MHCekTOOAKT) Ha
(hoHE TOTHOTO MHHEPATBHOTO TMUTAHUS, COOTBET-
ctBoBana | kmaccy (51,6...52,0%), B OCTaNbHBIX,
KpOMe KOHTPOJIBHOTO, 2 KJaccy KauecTBa
(e menee 45%). CnenyeT OTMETHTh TEHJICHIIUIO
K CHIDKCHHUIO KOHIIGHTPALUK ChIPOTO JKHpa B Mac-
JIOCEMEHAX, BBIPAICHHBIX B BapHaHTaX C XHMH-
YEeCKOH 3alllUTON IMOACOTHEYHUKA, B CPABHEHHUH C
OMOIIOTHYECKOW CHCTEMOM, Ha BceX (DOHAX IHTa-
HUs. BHeceHMe MUHEpaNBHBIX yHOOpeHHH U

ouonpemnapata BHOCTHM MaCIUYHBINA CTIaKUBACT
9Ty pas3HUIy, HO TIOJHOCTHIO HE MCKJIIYaeT
yKa3aHHYI0 3aKOHOMepHOCTb. OT4acTd 310 00B-
SICHSICTCSI TEM, YTO XUMHUYecKas oOpaboTka ciy-
JKUT CTPECCOM JUIS PACTEHHS, KOTOPBIA 3a/IepKu-
BaeT POCT H  pa3BUTHE MHHUMYM Ha
10 mmeit [13, 14], 9TO 0COOCHHO YETKO MPOSBU-
JIOCh B BereTaniMoHHOM nepuoze 2022 r.

MaccoBast 07151 IPOTEUHA B MACIUYHOM ChI-
pb€ TOJCONHEYHHKA B IOCJIEIHUE TOABl CTaHO-
BUTCS] OTHUM W3 TJIaBHBIX ITOKa3aTellel ero Kade-
CTBa, TaK Kak O€JIOK OBUI M OCTAHETCS OCHOBOI
KU3HU Ha mia”ere [15, 16, 17]. B BapmanTe c
HEKOPHEBOW MOJKOPMKOI pacTeHHi bnompenapa-
TOoM bruocTM Macinu4HBINA B cOUueTaHUU C OMO03a-
nmmroit (Homuke buodyurunua + Honuke MHcek-
TOOAKT) coOJICp)KaHHE Oelika JIOCTHIJIO MAaKCH-
MalbHOH B OIBITe BeEIWYMHBI — 19%, d4TO
Ha 0,6% Bblllle, YeM NpPU XUMHUYECKOH 3allIUTe
pactenuit (Mucrepus, MD + Kapat> 3eon).

[Ipu ananmm3e 3PPeKTUBHOCTH MPOU3BOACTBA
ClIeyeT OTMETHTh HPUOPUTETH TEX WIH WHBIX
SKOHOMHMUYECKHX TOKa3aTelied B 3aBUCUMOCTH OT
KOHKPETHOM CHUTyalldd W JTama pPa3BUTHS CeJlb-
cKoro xossiictBa. B mepuon octporo neduimra
JKUBOTHOBOUCCKUX MPOIYKTOB MTUTAHUSA B KOHIIE
XX B. TIaBHBIM SKOHOMHYECKUM IIOKa3aTelleM
CTaJI0 NPOM3BOACTBO Msica U Mojoka Ha 100 ra
CeNbCKOXO03UCTBEHHBIX yroaui [18, 19, 20].

Tabnuna 4 — DxoHoMuueckas 3PpPEeKTHBHOCTh MPUMEHEHHS OMOJIOIMYECKUX TIPEnapaToB

Do Cucrema 3alIuTHl pacTeHHUH Crou- Oomme Uucras Penta- | Cebe-
MUTAHUS (daxtop B) MOCTb 3arpa- npu- OenbH | cToUM
(dpaxrop A) BaJIOBOM THI, ObLIb, OCTb, OCTb,
MIPOIYK- TBIC. TBIC. % ThIC.
ouH, TIC. | pyO./ra py0./ra pyo./T
pyb6./ra
Kontpons Wmupop Ipo, KC, 15 m/T + 50,7 43,1 7,6 17,6 23,8
(6e3 ynoo- Ckapuier, M3, 0,4 /T ceMsH
peHwuii) Homukc Uucekrobakr, 2 1/t + Ho- 45,4 39,2 6,2 15,8 24,2
quke bruobyrarunua, 0,5 1/T cemsiH
Mucrepus, M3, 2 n/ra + Kapat» 54,9 448 10,1 25,5 22,9
3eon, 0,15 n/ra
Honwnke buodyurumun, 0,5 mw/ra + 51,5 40,8 10,7 26,2 22,2
Homukc Mucekrobakr, 2 n/ra
WNwmupop Ipo, KC, 15 m/t + 59,9 47,4 12,5 26,4 22,1
Ni04P50K06 Ckapiier, M3, 0,4 /T ceMsH
Homukce Uucexrobaxr, 2 i/t + Ho- 56,6 46,0 10,6 23,0 23,0
qukce buodyrarumua, 0,5 /T cemsiH
Mucrepus, MO, 2 i/ra + 69,4 49.4 20,0 40,5 19,9
Kapats 3eon, 0,15 n/ra
Honwnke buodyurumun, 0,5 n/ra + 66,9 47,7 19,2 40,3 20,0
Hopaukc MHcekTOOAaKT, 2 J1/ra
WNmunop Ipo, KC, 15 /T + 57,1 42,6 14,5 34,0 20,9
Ckapaet, M3, 0,4 11/T cemsiH
NsoP2sKs3 Honaukc MucekTobakT, 2 /T + Ho- 56,0 40,9 15,1 36,9 20,5
+ buo- ke buogynruma, 0,5 /T ceMsiH
CTUM Mac- Mucrepus, MD, 2 i/ra + 66,6 46,2 20,4 442 19,4
JIMYHBIA Kapat 3eoH, 0,15 a/ra
Honawkc buodynrumum, 0,5 n/ra + 64,7 42,2 22,5 53,6 18,3
Honukce UncekTobakr, 2 a/ra

B roppl mepecTpoiiku Ka4ecTBO paboThI Clie-
LUAITMCTOB M PYKOBOJAMTEIICH XO3SIHCTB OI[CHUBA-
JIM TI0 BEJIMYMHE YPOXKAHHOCTH 3€PHOBBIX, 3€pHO-
0000BBIX KYJBTYp M TPOAYKIIMH CKOTOBOJCTBA

151

(Hamoit MOJIOKa M NpPHBEC), YTO CTANO0 OCHOBHOM
NPUYMHON pE3KOro pocra ceOecTOMMOCTH TMpo-
IYKTOB THTAaHMSA, TaK KakK JUId YBEIUYEHHS YpO-
KalHOCTH TpeOOBalOCh MPUMEHATh KaK MOYKHO
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OoJibllle MUHEPAIBHBIX YIOOpPEHUIl W CpeAcTB
3aluThl pacTenuit [21, 22].

B cBs3u ¢ stuM, B Havyase 2000 r. mumpokoe
pacmpocTpaHeHHE IIONydWsia TaK Ha3bIBacMas
«IeHeXHas BbIpydka ¢ | ra mamHm» (cpenHee
3ragenue o PT 18 Tric. pyo.).

Haunbonee mnomHy:0 M OOBEKTHBHYIO KOM-
TUIEKCHYIO OIIEHKY MPOM3BOJICTBA JII000H MPOIyK-
LUK, BKJIIOYas MAaclIOCEMEHa IIOICOJIHEUHHUKA,
JIaeT aHalu3 TaKUX MoKa3aTesel, Kak CTOMMOCTb
BaJIOBOW IPOIYKINH, OOIIHE 3aTpaThl HAa €€ MPo-
W3BOJICTBO, YHCTasi MPHOBLIH ¢ | Ta mamHu, peH-
TabeTBHOCTH U cedbecTonMocTs. CTOMMOCTH BaJlo-
BOM MPOAYKLUH 3aBUCUT OT YPOKaWHOCTHU U Le-
HBI ee peamm3anuu [23, 24]. Haubonpmuii B OIbI-
T€ BaJOBOH COOp IOJCOJHEYHOTO MAaCIMYHOTO
CBIPBSI B CPEIHEM 3a TOJbI HCCIEIOBAaHUN OTMe-
4yeH Ha (oHe MuHEpanbHOTO YATUSA NjgsPs50K g6 €
HCTIONB30BaHUEM XHMHUYECKOH CHCTEMBI 3aIlUTHI
pacteHuit oT BpegHbIX 00bekToB (Mucrepus, MO
+ Kapats 3eon) — 2,48 1/ra (cM. Tabm. 2). Crou-
MOCTB BaJIOBOH MPOIYKIWH B 3TOM BapHaHTE CO-
craBmwia 69,4 teic. py0./ra (Tabn. 4). OgHako 00-
1€ 3aTPaThl Ha €€ MPOU3BOJICTBO MIPU UCIIONB30-
BaHMM OMOJIOTHYECKON CHUCTEMBI 3allHThl pacTe-
HUH U yI0OpUTEIBHO-CTUMYJIHPYIOIIEr0 COCTaBa
Buoctum MAaCJIUYHbII ObLTH MEHbIIIE
Ha 7,2 ThIC. pyO./ra. [lo 3TO¥ mpuumHE wYHCcTas
mpuOBUIF B STOM BapHaHTe OKasajach BHIIIE
HA 2,5 THIC. pyO./ra, a peHTabeNbHOCTS,

OTMEUCHHAs KaK MaKCcHMallbHas B OIbITE, OblLia
6onbme Ha 13,1%. Belpyuka ot peanuzanuu 1 T
MOJICOTHEYHOTO MAaCJIMYHOTO CBIPbSl COCTaBHIIA
cooTBeTcTBeHHO 8,1 11 9,7 THIC. pYO.

BeiBoabl. buonornueckas cucreMa
3aIIUTHI MIOJICOJTHEUHHKA Ha OCHOBE
IIMPOKOTO HCIIOJIb30BAHUSI COBPEMEHHBIX OHWO-
(YHIMIUIOB U TIEPCIIEKTHBHOTO yIOOpUTEIBHO-
CTHMYJIMPYIOIIETro cocTaBa buocTuM MaciuuHbIi
nMmeeT OOJbLIME TNEpCleKTHBHL. B cpemHem 3a
TOJIbI UCCIIEIOBAHMH B 3TOM BapHaHTe cOOp MOi-
COJTHEYHOTO  MACIMYHOTO  CBHIPhSI ~ COCTaBHII
2,31 1/ra mpotus 1,81 1/Tra B KOHTpOIIE.

KauecTBO MaciaWdHOrO CBHIPBSI 1O COAEpIKa-
HHIO CBIPOTO JKMpa BO3pACTalio C TPETHETO Kilacca
B 0Oe3 ymoOpenuii (44,4%) mo mepBOro Kiacca
(51,6...52,0%) B BapuaHTax ¢ BHECEHHEM
nosiHo# 1036l NPK B couetanuu ¢ XUuMU4ECKOH U
6mo6paboTKOIM TTOCEBOB TIPOTHB
0oJIe3HeH U BpeAUTEIICH.

PenTabensHOCTh MPOM3BOJACTBA MOACOIHEY-
HOTO MAaCIIM4YHOrO ChIpbsl Bo3pactana ¢ 17,6% B
KoHTpoJe (0e3 ymoOpenwmit) mo 53,6% mpu uc-
MOJIb30BaHUU OMOJIOTMYECKON CHUCTEMBI 3allUTHI
B COUETaHUHM C NMPUMEHeHHeM buoctuma macinuy-
Horo (uucrast mpubbUIL — 22,5 ThIC. py0./Ta, 4TO
Ha 14,9 TeIC. py0./ra Gombire KOHTpOIs). Kpome
TOTO, 3aMEHa XMMHUYCCKHX CPEICTB 3aIIUTHI pac-
TEeHUH W yIOOpeHnil Ha OMOJIOTHYECKHE CHIDKAET
Harpys3Ky Ha OKpY>Karollylo cpexry.
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ECONOMIC INDICATORS OF BIOLOGICAL SYSTEMS FOR PROTECTING SUNFLOWERS
FROM BASKET ROT UNDER SOIL AND CLIMATIC CONDITIONS OF THE REPUBLIC OF TATARSTAN
F. N. Safiollin, M. M. Khismatullin, G. S. Minnullin, S. R. Suleymanov, V. A. Kolesar, M. M. Khismatullin

Abstract. In order to increase the economic efficiency of oilseeds production in the soil and climatic conditions
of the Republic of Tatarstan in 2020-2022 a comparative assessment of the chemical and biological system of sunflower
protection from basket rot was carried out. The scheme of the experiment included the following options: background
nutrition (factor A) - without fertilizers (control), N;04Ps0K;¢s (for a planned yield of 2.5 t/ha), partial replacement of min-
eral fertilizers with a biopreparation Biostim oil (Ns,P»sKs; + foliar top dressing Biostim oil 3 1/ha in the budding phase);
protection system (factor B) - seed treatment with chemicals Imidor Pro, KS, 15 1/t + Scarlet, ME, 0.4 1/t (control); treat-
ment of seeds with biological preparations (Nodix Insectobact, 2 1/t + Nodix Biofungicide, 0.5 1/t); spraying crops in the
phase of sunflower budding with chemical plant protection products (Mystery, ME, 2 1/ha + Karate Zeon, 0.15 1/ha); spray-
ing crops with biological preparations (Nodix Insectobact, 2 1/ha + Nodix Biofungicide, 0.5 1/ha). The biological system
for protecting sunflower from basket rot and replacing part of the mineral fertilizers with the biopreparation Biostim oily
had high efficiency: treatment of crops with Nodix Biofungicide, 0.5 1/ha in combination with Nodix Insectobact, 2 1/ha
against the background of Ns,P,sKs; + Biostim oily, 3 1/ha ha, on average, ensured the collection of 2.31 t/ha of sunflower
oilseeds. Spraying of crops with biological preparations from basket rot in combination with foliar top dressing with a
fertilizer-stimulating composition Biostim oilseed made it possible to obtain 22.5 thousand rubles/ha of net profit, the
profitability was 53.6%, the cost of production of 1 ton of oilseeds was 18.3 thousand rubles. rub. at a selling price of
grown products of 28 thousand rubles.

Key words: sunflower, basket rot, oilseeds, yield, vegetable oil, quality class, profitability, net profit, cost.
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