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BBEJAEHUE

AKTYaJIbHOCTDH HccaenoBanuii. OqHON U3 BaXKHEUIINX 36PHOBBIX KYJIbTYP
MHUPOBOTO 3€MJIEJENHSI, ONPEAEIISIONINX MPOJAOBOIBCTBEHHYIO 0€30MMaCHOCTh Hace-
JICHUSI BO MHOTHX CTpaHaxX MHpa, SIBJISIETCS MIIEHUIA, 3¢€pPHO KOTOPOU IUPOKO HC-
MOJIB3YETCS B XJICOOTICYCHUH, KOHTUTEPCKOM, CITUPTOBOM U MHOTHUX JIPYTUX ITPOU3-
BojcTBax (Herm u ap., 2018; XKekmen, 2018). B Poccun oHa BXOIUT B 4KCIIO OC-
HOBHBIX XJICOHBIX KYJIBTYP W IIMPOKO BO3JENIBIBACTCS OT 3aMaHBIX JO BOCTOYHBIX
pyoexei crpanbl (MayibuukoB u jap., 2021; 3enenes u np., 2021).

OcHOBHBIE pOoCCHIICKUE TUIONIA1 HanboJiee IIEHHOM B XJIe00NeKapHOM OTHO-
HICHUU SPOBOM MIIEHUIBI PACIOIATAIOTCS B MOCTIHEIMHHBIX PErMOHAX CTEMHOMN
30HBI Ypaina u 3anagHoit Cubupwu, rae oHa €KeroJHo 3aHuMaeT ot 8,5 110 9,5 MiH
ra wim 65,0-68,4 % ot o6mieit o ctpane mwiomanu (I'ynsuaos, 2021). Perynuposa-
HUE BAJIOBBIX COOPOB UMEET MPUHIUITHATILHOE 3HaUEHUE JJIsi 00ecTeueHus mpoao-
BOJILCTBEHHOM 0€30MMACHOCTU U peATM3allMi 3KCIOPTHOTO NOTEHIIMANIa CTPAHBbI.

B crpykType noceBHbIX miomaaeii OpeHOyprckoil o0iacTtu, sipoBas Ie-
HUIIA 3aHUMAET HauOoNbIIUN yaenbHbIN Bec. [1o11 €€ moceBbl €XXerolHO OTBOAUTCS
oonee 1,4 miuH ra (B cpeanem 3a 2008-2019 rr.), uro npubnmxaercs xk 50,0 % ot
MJIOIIA/IA, 3aHATOM BCEMHU 3€PHOBBIMU U 3€pHOOOOOBBIMU KYJbTYpaMU U MPEBBI-
maeT 30,0 % Bcelt moceBHOM ITOIIaAu peruoHa (4,2 MITH. Ta).

[Ipu OTHOCHUTENHHO HEBBICOKOW BapraOEIbHOCTH MOCEBHBIX IUIOMIAIEH SIPO-
BOU mieHuIsl (6,9 %) B OpeHOyprckoit 001acTi OTIUYUTENILHON 0COOCHHOCTHIO €€
MIPOU3BOJICTBA 3/I€Ch SIBIISICTCSA 3HAYUTEIbHAS U3MEHYMBOCTH BaJIOBBIX COOPOB, J10-
crurarommas 46,0-50,0 % (2008-2019 rr.).

E€ npuuunna, yaie Bcero, 3aKiar04acTcsl B HECTAOUIBHOCTH YPOXKaWHHOCTH U
HU3KOW COXPAHHOCTH MOCEBOB MPU YCUIIMBAIOIIEICS 3aCYIIUIMBOCTH KIIMMaTa U BO3-
pacTaroliei BpeIOHOCHOCTH pa3nuuHbix Oonesneit (I'ymsauos, 2021; Harvey et al.,
2021; bapkoBckas u ap., 2021; 3akmeBckas u ap., 2021; Zyukin et al., 2020).

B croxuBIIMXCS yCIOBUAX 3aIIUTA TOCEBOB SIPOBOM MILIEHUIIBI OT BPEOHOC-
HBIX 00JIE3HEH SIBISIETCS BAXKHBIM 2JIEMEHTOM COBPEMEHHBIX aJJallTUBHBIX TEXHOJIO-
rui, BKJIIOYAIOIUX Hanbosiee HalEKHble XuMuueckue Metoanl (EropsiueBa u p.,
2020; Acees u np., 2018). Ilpu ux peanuzanuu JOCTATOYHO AKTUBHO MCHOJIb3YETCS
NPOTPaBJIMBaHUE CEMSIH pa3HooOpa3HbiMU mHCekTopyHTrHumaamu (Glinushkin et
al., 2018).

B cBsi3u ¢ 3TUM, TI0JIEBBIC UCTIBITAHUS IPOTPABHUTENCH CEMsIH JJIs1 pa3HOOHO-
JIOTUYECKUX COPTOB SIPOBOM MIIEHUIIBI U MO00p Hambomee 3PGEeKTUBHBIX Tpera-
paToB B 30HE UepHO3EMOB 10:KHBIX OpeHOyprckoro [Ipemnypaiibs, BoISIBIEHHE X HH-
ceKTOhyHTUIMIHON (D PEKTUBHOCTH, OIIEHKA BIUSHUS HA PEATU3aIlUI0 OMOoJIoTHYe-
CKOTO TOTEHIIMAJIa U KauyeCTBO 3€pHA, SIBISIOTCS aKTyaJbHOU MPOOJIEeMOl peruo-
HaJbHBIX arpPOTEXHOJIOTHH.

Crenenn pazpaboranHocTu ucciaenoBanuii. [Ipodiema B nondope npena-
paToB MpHU MPEANOCEBHON 00pabOTKH MOCEBOB SAPOBOM MIIIEHUIIBI U3ydaJlaCh MHO-
TUMU 3apyOeKHBIMU U OT€YECTBEHHBIMH YUEHBIMU. CyIIECTBEHHBIN BKJIa/] B U3yUe-
Hue Borpoca BHecnu: B.IIL. Jlyxmenés, 1976; T.C. Mapkenosa u ap., 2013; A.IL



['munymkun, 2009, 2012, 2013; B.A. Ucaiiues, 2013; M.JI. Beneneena, 2002; B.T".
Bacun, 2022; A.B. Bacun, 2022.

Onnako, Bonpockl 6uosorundeckoil 3¢hHEKTUBHOCTH NpernapaToB Mpu Mpe-
MOCEBHON 00pabOTKU CEeMSH pa3HOOMOJIOTMYECKUX COPTOB SIPOBOW MIICHUIIBI B
ycioBusiX crenHoil 3oHbl OpeHOyprckoro Ilpemypanbs, paccMOTpeHBI HeEIOCTa-
To4HO. /{151 moBbIieHNst 3P(HEKTUBHOCTH CEIBCKOXO035HCTBEHHOTO MPOU3BOJICTBA
MOCPEJICTBOM 0o0Jiee TOJIHOM pealin3aliii MOTEeHIUAaNa TPOYKTUBHOCTH Pa3HOBU-
JIOBBIX arpoIICHO30B SPOBOH MIEHUIIBI M CTAOUIN3alKy €€ BaJOBBIX COOPOB TpeOy-
€TCSl COBEPUIEHCTBOBAHNE TEXHOJIOTUM 3alUThl PACTEHHI, BKIFOYAOIINX MPEAIo-
CEeBHYI0O 00palbOTKy CeMsH. YKa3aHHbIE BOIPOCHI SIBISIOTCS AKTyaJbHBIMH JIJIs
OpenOyprckoii 00J1acT U HYKIAIOTCS B IIUPOKOM TTPOU3BOJACTBEHHOM M3yYCHHH.

Leapb nccaenoBaHus — MOBHIIICHUE TPOAYKTUBHOCTH Pa3HOOMOIOTHYECKIX
COPTOB IPH MPEIINOCEBHON 00paOOTKH CEMSIH COPTOB SIPOBOM MIIIEHULIBI B YCIOBHUAX
ctenHoi 30HbI OpeHobyprckoro Ipemypanps.

3agaum uccjaegoBaHmii. B COOTBETCTBUU C IMOCTaBJIEHHON LIENBIO OBLIM
OIIPEJENICHBI CIEAYIOIINE 3aJa4H:

1. M3yunth 0COOEHHOCTH (POPMHUPOBAHUS MOJTHOTHI BCXOJI0B, COXPAHHOCTH,
o011eil BBKMBAEMOCTU CEMSIH U pacTEHUH, TMHAMUKY 00erooOpa3zoBaHusl B oce-
Bax Pa3HOOMOJIOTUYECKUX COPTOB SIPOBOM MIIIEHUIIBI TTPH TPUMEHEHUU PA3TUYHBIX
IpernapaToB Ui IPEeANOCEeBHON 00pabOTKN CEMSH.

2. M3yunth 0c00€HHOCTH (POPMHUPOBAHHUS TJIOLIATU JTUCTHEB U POTOCUHTETHU-
YECKOro MOTEHI[MaNa MOCEBAMH Pa3HOOMOIIOTMYECKUX COPTOB SIPOBOM MIIEHUIIBI
MOJ1 BIIMSIHUEM MPOTPABUTENICH CEMSIH.

3. OnpenenuTs BIMSIHUE MPEANOCEBHON 00paOOTKH CEMSIH Ha YPOKaAMHOCTh
3€pHa, BBIABUTH €€ CBA3b C DJIEMEHTAMH CTPYKTYPbI, YPOKast COPTOB MSTKOU U TBEp-
JIOH TIIIICHUIIBI.

4. JIaTh OLIEHKY MTOKA3aTeNsIM KaueCTBA 36pHA COPTOB SIPOBOM MSTKOM U TBEP-
JIOM MIIIEHUIIBI TIPU IPUMEHEHUH TIPEATIOCEBHON 00paOOTKU CEMSIH.

5. Paccuntarh OMOIHEPTreTHUECKYI0 U HIKOHOMHYECKYIO OLIEHKY BBbIpAIl1Ba-
HUS APOBOM MIIEHUIIBI B TEXHOJIOTUSX 3aIMThI pACTEHUH C MpenrnoceBHON 00paboT-
KOM CEMSIH.

Hayuynass HoBu3HA. BriepBeie B YCIIOBUSIX YEPHO3EMOB FOKHBIX CTEITHOM
30HbI OpenOyprckoro Ilpenypanbs B MOJEBOM CTallMOHAPHOM ONBITE MPOBEIEHA
CpaBHUTEJIbHAS OLEHKAa OMosIornueckoi 3(h(PeKTUBHOCTH pa3IMYHBIX IPOTPaBUTE-
Jeil ceMsiH Ha Pa3HOOMOJIOTUYECKUX COpPTaxX SPOBOM MILIEHUIBI. Y CTAHOBJIEHBI BU-
JIOBBIE U COPTOBBIE OCOOEHHOCTH PACIPOCTPAHEHHUS U PA3BUTHS KOPHEBBIX THUJICH,
dbopmupoBaHus (PUTOMETPUYECKHUX MAPAMETPOB, YPOKAMHOCTH, KauecTBa 3€pHa,
OMO’HEPreTUUECKO U SKOHOMHUUECKOH A(pekTruBHOCTH. JlaHa OIleHKa TPEeANOoCEeB-
HOI 00pabOTKM CeMsIH pa3MYHbIMU IpernaparaMyd NP BHIPAILMBAHUN MATKOWU U
TBEPJIOM MIIEHUIIBI HA YEPHO3EMaX FOKHBIX B 3aCYNLIUBBIX YCIOBUsAX OpeHOypr-
ckoro [Ipenypanbs.

Teopernyeckass ¥ MpPaKTH4YeCKasd 3HAYMMOCTH padoThl. Ha yepHO3EMax
10)kHbIX OpenOyprekoro [penypanbs yctaHoBiaeHa OrosoTuyeckasi, OMos HEpreTH-
YecKas U 3KOHOMMYECKas 11eJ1ecO00pPa3HOCTh BBIPALMBAHUS SIPOBOM MIIEHULBI B



TEXHOJOTHIX 3alUThl PACTEHUN C MPEANOoceBHON 00padoTkoii ceMsaH. [IpoTpaBu-
TeIU ceMsiH, HanOosee 3(h(PEeKTUBHBIE MO KOHTPOJIO 32 PACIPOCTPAaHEHUEM U pa3-
BUTHEM KOPHEBBIX THUJIEH, CTEMEHU peallh3allii YpOKaiHOrO MOTEeHIMala, Kaye-
CTBY 3€pHa, OMOIHEPTreTUYECKUM U DKOHOMUYECKHUM IMOKa3aTeNsIM, ¢ Y4ETOM pa3HoO-
OMOJIOTUYECKUX COPTOB SIPOBOM MIIIEHUIIBI, PEKOMEHIOBAHBI POU3BOJICTRY.

Pe3ynbTaThl ucciaenoBaHuil IpoLIUIM MPOU3BOACTBEHHYIO TTpoBepky B CIIK
CXA «O3zepnslit» CeerinuHckoro paitoHa Openodyprekoit oomactu B 2018-2020 rr.
BxiroyeHue B TEXHOJIOTHIO 3aIMThl PACTEHUI MPEANOCEBHOW 0OpabOTKM CEMSH
spoBOM TBepao# miieHuibl copta Opendyprekast 10, mpenaparaMyu XHMHYECKOTO
knacca Tpuazonsl (Ctunrep, KC), utukapbamater + Tpuazons! (Butanon, KC),
AHTHOHOTHYECKHE TTpanapaTsl + cTpoOuiypuHsl + Tpuasoinsl (TpuArpo, KC), ben-
3UMUA30J161 + UMUAa301b1 + Tpuazodisl (Ctunrep Tpuo, KC) mo3Bosiniy noBbICUTH
ypoxaiiHocTh 3epHa Ha 0,08 T/ra W MONYYUTh YHUCTYIO NPUOBUIL B pazMepe
1423,3 pyb6/ra.

MeToa0/10THsl 1 METOAbI MCCJIEIOBAHNI OCHOBAHBI HA AHAJIM3€ HAYYHBIX
nyOJUKaIMil OTEYECTBEHHBIX U 3apyOEKHBIX aBTOPOB JJISl ONPEICNICHUs 1EIH, OC-
HOBHBIX 33J1a4 U pa3pabO0TKH MPOTPaMMBbI HCCIIeIOBaHUN. MeTO bl HCCe0BaHMM
BKJIIOYAJIM 3aKJIAJKY TIOJIEBBIX OIBITOB, IPOBE/ICHUE HAOIIOCHUHN U YyUETOB, OTOOD
00pa3loB pacTeHU U 3epHa IPOBOU MIICHUIIBI IJIs1 TAOOPATOPHBIX aHAIM30B. Ma-
TeMaTtuyeckas o0paboTKa MOJYyUYEHHBIX PE3yJIbTaTOB MPOBOIUIACH C UCIOJIBb30Ba-
HUEM METO/IOB IMCIIEPCUOHHOI0, KOPPEJALIMOHHOTO U PETPECCUOHHOIO aHAJIU30B.

OcHOBHBIE 110JIOKEHHUSI, BBIHOCUMbIE HA 3alIUTY:

- 00JIee BBICOKHE MOKA3aTeH MOJIEBOM BCXOKECTU CEMSIH OTMEYAIIUCh B MO-
ceBax Msarkoi mieHuibl FOro-BocTtounas 2, BhIlIE, YeM B IOCEBaX MSATKOM IIIIIe-
Huubl JI-503 u tBepnoit nmmenunbl Opendyprekas 10 Ha 6,0 % u 9,5 %, cooTBeT-
CTBEHHO;

- HauOOoJIbIIIAs TUIOTHOCTH MPOIYKTUBHOTO CTEOJIECTOSI OTMEUasach B arpolie-
HO3axX MATKoM menuns! FOro-Bocrounas 2 (352 wryk/M?), conmocraBumMasi ¢ mioT-
HOCTBIO MPOAYKTHUBHOTO CTE€OJIECTOS B MOCEBaX TBEPIOM mieHUIsl OpeHoyprekas
10 (345 mryk/m?) n gocrosepro npesbicupmias (HCPgs = 8 mrTyk/M?) aHaIOrM4HbIi
[oKa3aTelib B I1oceBax MATrKoi mieHuiisl JI-503;

- HAaUMEHbIIIee Pa3BUTHE KOPHEBBIX THHIICH B (pa3bl IIBETCHUsI-HAIMBA 3€pHA
HaOmromanock B noceBax Markou mmeHuns! JI-503 u FOro-BocTounas 2, oka3asiire-
ecs cymectBeHHo Hke (HCPgs = 0,07%) u B moceBax TBEpaoy mieHuibl OpeH-
oyprckas 10 (1a 0,20 % u 0,10 %);

- Msrkas nuennna FOro-BocTounas 2 okazanack camoil OT36IBUMBOM HA MPU-
MEHEHUE NpoTpaBuTenei ceMsiH. CpenHsisi o copTy npudaBka ypoKailHOCTH cOoCTa-
Buiaa 0,15 t/ra mim 17,4 %, aro Ha 0,04-0,05 1/ra mum 3,3-4,8 % Oounblire, yeM Ha
coptax OpenOyprckas 10 u JI-503. Haubonbimas npubaBka ypokalHOCTH K KOH-
tposto (HCPgs = 0,07 1/ra), cocraBuBmas 0,24 1/ra wim 27,6 %, nmoaydeHa npu
peanoceBHon 00padboTke cemsiH npenaparom Pakcun Yastpa (0,25 11/1);

- Hanbonee rHepreTudecku dhdextuBHbpM (KO = 2,17) sBasieTcst BIpalu-
BaHue Mrkoi mieHunsl FOro-Bocrounas 2 u JI-503, a oxoHOMHYECKH 11€JIECO00-
pa3HbIM — TBEpOH nienuibl OpenOyprekas 10.



JlocTOBEpHOCTH pe3yJIbTAaTOB UcCaen0BaHus. B muccepramnmonnoi pabore
MPE/ICTABIICHBI PE3YIbTaThl UCCIECIOBAHUMN, MPOBEAEHHBIE JIMYHO aBTOpoM B 2015-
2018 rogax. x noctoBepHOCTH obecrneueHa OOJIbIIMMHU BHIOOpPKAMHU U TOJTBEP-
KJeHa CTATUCTUYECKUMU METOJJaMU TUCTIEPCUOHHOT0, KOPPEISIITMOHHOTO U perpec-
CHOHHOTO aHaJIM3a.

PaboTa BbITIOJIHEHA B COOTBETCTBHM C IUIAHOM HAYYHO-HCCIIEIOBATEIHCKON
paboThl Kadenpbl arpOTEXHOJIOTUH, OOTAaHUKHU U CENEeKIUU pacTeHuit OpeHoypr-
CKOr'0 TOCYJapCTBEHHOI'O arpapHoOro yHHUBEpcUTeTa Ha Temy: «Pa3paboTaTh agar-
TUBHBIC, PECypCcOCOEpETaNe TEXHOJOTUN BBIPANIUBAHUS CEITHCKOXO03SHCTBCH-
HBIX KYJbTYp, 0O€CIeUMBaIONIee palMOHATBHOE MCIOJIB30BAHUE MPUPOJHBIX pe-
CYpCOB M BOCIPOU3BOJCTBO MOYBEHHOIO TUIOJOPOJIUS B YCIOBUAX CTEIMHOM 30HBI
FOxHoro Ypama» (roc. peructpanus Ne AAAA-A17-117112340090).

Anpobanus pe3yabTaTtoB padoTbl. OCHOBHBIE PE3yJbTaThl HAYYHO-HCCIIC-
JIOBATEJIbCKON pabOThl JOKIAABIBAIUCh U OOCYKIAIMCh Ha 3acelaHusX Kadenps
arpoTeXHOJIOTUM, OOTAHUKHU U CeJeKIUU pacTeHnid OpeHOyprckoro rocy1apcTBeH-
HOro arpapHoro yHuBepcureta B 2015-2023 rr., a Takke Ha MexIyHapoaHOU
HAyYHO-TIPAKTUYECKON KOH(PEPEHIINHN «YIpaBiIeHUEe 00bEKTaMU HEJABMKUMOCTH U
pazButueM teppuropuit» (Caparos, 2017), MexayHapoHON Hay4dHO-TIpaKTUYe-
ckoit koH(pepeHun «BHeapeHne nepeoBoro ornbiTa U MPakKTHYECKOEe MPUMEHEHHE
pe3ynbTaTOB MHHOBAIIMOHHBIX HccienoBanuit» (Mpkyrck, 2022), HannonansHoM
HAay4YHO-TIPAKTUYECKOU KOH(PEPEHIUU ¢ MEXIyHapOIHbIM ydacTueMm «CoBeplleH-
CTBOBAHHUE WHKEHEPHO-TEXHUYECKOTO OOECIICUCHUS] MPOU3BOJICTBEHHBIX MPOIIEC-
COB U TexHoJiorndeckux cuctem» (Openoypr, 2023).

IIyonukanuu no TreMe Juccepraumu. Pe3ynbTarhl HCClIeTIOBaHUI OTPaKEHBI
B 10 HAy4HBIX CTAThSIX, B TOM YUCJIE 5 U3 HUX, B PELICH3UPYEMbIX HAYUHBIX )KypHa-
nax.

Ctpykrypa u 00béM auccepranuu. luccepranus uznoxena Ha 191 crtpa-
HUILIAX KOMIIBIOTEPHOTO TeKcTa. COCTOUT U3 BBENICHHUS, 6 TJIaB, 3aKIIOUYEHHUS, IPE-
JIO’KE€HUSI TIPOU3BOJICTBY, MEPCIEKTUB JaTbHEHIIEH pa3paO0OTKU TeMbl, OMOIHOrpa-
¢dbuyeckoro crnucka u npuiokeHuil. Conep>XuT 5 pucyHKOB, 24 TaOJIUIIBI B TEKCTE U
46 nmpunoxenuit. bubnuorpaduueckuit cnucok BkiIroYaeT 213 UCTOYHUKOB, B TOM
yucie 24 MHOCTPaHHBIX.

JInuHbI# BKJIAJ aBTOPA COCTOSI B pa3pabOTKE MPOrpaMMbl HCCIICIOBAHUH,
BBIOOPE METOOB MCCIEOBAHUSI, TPOBEACHUH MOJIEBBIX IKCIIEPUMEHTOB U J1abopa-
TOPHBIX aHAJIM30B, MOJITOTOBKE U MyOJIMKAIIMN HAyYHBIX paboT, 0030pe JIUTEpaTyp-
HBIX UICTOYHHKOB, CTATUCTUYECKON 00pabOoTKe JaHHBIX, aHATU3€ U 0000IIEeHNH pe-
3yJbTATOB, (POPMYIUPOBKE BHIBOJOB U MPEJIOKEHUN TPOU3BOJICTBY.

Conep:xanue padoTnbl
I'nasa 1. O630p JuTepaTypsbl
B rnaBe npenctaBieHO COBPEMEHHOE COCTOSIHUE M OCHOBHBIE HAIPaBIICHUS
MOBBIIICHUS YCTOWYMBOCTH MPOM3BOJICTBA 3€pHA SIPOBOM mMieHUIlbl B OpeHOypr-
ckoit obmactu. K urciry HanboJiee BBITOTHBIX M AKOJIOTHYECKH O€30TaCHBIX METOIOB
3aIUTHI 3€PHOBBIX KYJIBTYp OT 00JIE3HEH OTHOCUTCSI MCTOJIB30BAHUE YCTOMUHUBBIX
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COPTOB C OJHOBPEMEHHBIM HAyYHBIM MMOHWCKOM HOBBIX JIOHOPOB YCTOWYMBOCTH.
Ponb copToB, a Takke poJib MPEANOCeBHON 00PaOOTKH CEMSIH B MOBBIIIICHUHU YCTOM-
YUBOCTH, YPOKaHHOCTH arporieHO30B sIPOBOM MIIIEHUIIBI U KaueCcTBa 3€pHAa.

I'naBa 2. Ycj10BUSI 1 METOAMKA NPOBEIEHNS MCCIeI0BAHUN

[lepuon uccienoBaHuii XapaKTepU30BaJICS BEICOKUMHU PECypCaMy aKTUBHBIX
(6onee 10°C) remniepatyp, B cpeaneM npepbicuBnMy 3000°C 3a akTUBHBINM EPUOJ
u npubau3uBmmuMucs K 2500°C 3a epuoj Beretauy sipoBoM MieHuIlbl. B To ke
BpeMs HeOOJIbIIIOE TPEBBIIIICHNE, OTMEUEHHOE B CPEIHEM, U 00JIee CYIIeCTBEHHBIN
pocT B otneibHbIE TObI (2016 T), CBUIETENBCTBYIOT 00 0003HAYUBIIEICS TCHACH-
MU MOTEIJICHUSI KJIMMaTa B TEMUIBIA MEPUO/T TO1a.

Uccnenosanus npooauiu B 2015-2018 rr. Ha yueOHO-0onbITHOM 110J1€ OpeH-
oyprckoro I'AY. [1o4Ba ONBITHOrO y4acTKa YEPHO3EM H0KHBIN CPETHEMOIIHBIN TS~
YKEJIOCYTIMHUCTBIN, COAepKaIUM B maxoTHOM cioe 110 4,4% rymyca, 4,5 mr/100r
MOYBHI — MOABMXHOTO (hochopa u 27 mr/100 r mouBel — 0OMeHHOTO Kanus. Peakius
MOYBEHHOTO pacTBopa Onu3ka Kk HerrpanbHoi (7,8) (I'ynsHoB, 2020 — TaBp. BecTH.
2020 Ne 2).

W3 yncna pekoMeHI0BaHHBIX K BO3/IEIBIBAHUIO COPTOB SPOBOM IMIIIECHUIIBI B
CXeMy ABYX(aKTOPHOTO MOJIEBOTO ONBITA OB BKJIFOUEHBI CAMBIE PACIIPOCTPAHEH-
HBIE cOpTa spoBoii miieHuiibl B OpenOyprekoii obnactu (pakrop A), coraacHo Bbi-
nucke ¢punnana GI'BY «Poccenbxosnentp» mo OpeHOyprekoit 001acTi U3 3aKII0-
YUTEJIBHOIO OTYETA O KOJMYECTBE U KaUYECTBE BBHICESIHHBIX CEMSH SIPOBBIX KYIbTYP
nof yposxait 2014 rona.

1. OpenOyprckas 10 (26 % oT Bcell Iiomaan BbICEBAEMBIX KYJIbTYP).

2. FOro-Bocrounas 2 (14 % oT Bceil mionaan BbICEBAEMBIX KYJIbTYD).

3.J1-503 (11% ot Bceit miomaau BEICEBAEMBIX KYJIBTYD).

N3 gncna pa3pem€éHHbIX K IPUMEHEHUIO Ha TeppuTopun PO npenaparos s
MIPEANOCEBHON 00PAOOTKHM CEMSTH B CXEMY ONBITAa ObLIM BKJIFOYEHBI MSATh IPOTPABU-
Tesei ¢ PUKCUPOBAHHBIMU HOPMaMH pacxoja:

1. Cuenuxk Kom6u, KC - 1,5 1/t (XMMUYECKHI KJacC HEOHUKOTHHOMIBI +
CTPOOHITYpHHBI + TPHUA30JIbI).

2. TMT/H — mmroc, KC- 2,5 11/T (XMMUYECKU# KIIacC AUTHOKapOaMaThl).

3. Typuown, K3 - 0,35 11/T (XMMUYECKUH KJIACC UMHUIA30JIbI + TPUA30JIBI).

4. Pakcun Yibrpa, KC - 0,25 1/T (XUMUYECKUN KJIaCC TPUA3O0JIbI).

5. ®urocnopun — M, K - 1,0 /T (xumuueckuit kinacc 6akTepralibHble QyH-
TUIUJIBI + OMOJIOTUYECKUE TIECTUIUIBI).

[ToneBbie ONBITHI 3aKJIaIBIBAIUCH METOJOM PEHIOMU3UPOBAHHBIX TTOBTOPHO-
CTel. B 4eThIpeXKpaTHOM IOBTOPEHUU B CEMUIIOJIBHOM IIOJIEBOM 3€PHONAPOIPO-
MAITHOM CEBOOOOPOTE, C BHIBOJOM MOJIEM MHOTOJIETHUX TPAB.

[IpenmecTBEeHHUKOM SPOBOM MINIEHUIIBI ObLTa 03MMas TIIEHUIIa, KOTOPas BbI-
ceBasach 10 IApOBOMY MpeamecTBeHHuKy. [lnomans nensuok 100 M2, yuérHas —
50 M?. ArpoTexHHKa B OIBITE COOTBETCTBOBAJIA 30HAILHOMN,  MMEHHO OCHOBHAS 00-
pabotka miockopesHas KIII'-2-250 na rimy6uny 20-22 cm. IlpennoceBnas oOpa-
00TKa 3aKioYaiach B 3aKpbITHE Biaru, 0opoHoBanue O6opoHoit b3CC- 1 B aBa
ciena, 3aTeM MpeArnoceBHas KyiabTuBanwms, KynbruBaTopoM KIIC-4 Ha rimyOuny
5-6 cM. [Toces npoBoauics ceskoit CH-16, Hopmoit 4,0 MITH BCX0KHX CEeMsH/Ta.
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DKCNEepPUMEHTHI TPOBOIUINCH B CTPOTOM COOTBETCTBHUH C TPEOOBAHUSIMU Me-
ToAuKH TosieBoro omnbita (Huuunoposuu, 1963, 1966; Jocnexos, 1985; {yopos-
ckas u jp., 2018).

B Teuyenue Bereranuu npoBoAwiM (hEHOJIOTHYECKHE HAOIIO/IEHUs, OIpee-
JISUTH TIOJTHOTY BCXOJIOB, COXPAHHOCTb, JUHAMUKY POCTa PACTEHHM, CTPYKTYPY YPO-
kas 1o metoaukaMm ['occoptocern (1971,1981,1991); Bececoroznoro HUU ynobpe-
HU u arpomnouBoBeneHus (1975, 1985), BHUM kopmoB um. B.P. Buibsmca
(1971,1983). OcHOBHBIE XMMUYECKUE aHAJIM3bI TIOUYBBI U PACTEHUN BBITIOJHEHBI B
TOCYJapCTBEHHOM IIEHTPE arpoOXUMHUYECKON CITy:kObl «OpeHOyprckuiiy mo ooie-
MPUHATBHIM MeTOAMKaM. [TouBa OMBITHOrO y4yacTKa Y€pHO3EM I0KHBIM CPEeIHEMOIII-
HBIN TSKEIOCYTIIMHUCTBIN, COIep kKAl B TaxoTHOM citoe 10 4,4 % rymyca (I'OCT
26213-2021), maccoBas gois noasuxHoro gochopa 36 mr/kr (TOCT 26205-91) u
MaccoBas g0t moaBxHoro Kanus 406 mr/kr (I'OCT 26205-91). Peakius BogHOM
BeITsDKKK pH crnabormenounas (pH = 7,8) (F'OCT 26423-85).

Pacnipoctpanenue 6onesnu (P, %) onpenensinu, kak BEIpaXKEHHOE B MPOIIEH-
Tax OTHOIICHUE YUCJIa OOJIBHBIX PACTEHUN K OOIIEMY YUCTy OOJBHBIX U 3JJ0POBBIX
pactenuii B ripo0Oe, a pazsutue 6oise3nu (R, %) — kak OTHOIIEHHE CYMMBI MPOU3BE-
JIEHUH YKclia OOJIbHBIX PACTEHUN HA COOTBETCTBYIOIIUMA MPOIICHT MOPAKEHUS K 00-
ieMy KOJIMueCcTBY pacteHuit B mpooe (Yynkuna u ap., 2010; ['opobyHos u ap., 2012).

DKOHOMUYECKYIO 3(PPEKTUBHOCTh PACCUUTHIBAIM 110 TEXHOJIOTUYECKUM Kap-
TaM € y4€TOM IPUMEHSIEMON TEXHOJIOTHH, YPOKAMHOCTH 3€pHA IPOBOM MILIEHULBI U
30HAJIbHBIX HOPMATUBHBIX Moka3arenel (Kokypun u ap., 2008).

DHEPreTUYecKyro OIEeHKY A()PEKTUBHOCTH BHIPAIIMBAEMBIX COPTOB U HC-
MOJIb30BaHHBIX MPOTPABUTENEH CEMSIH MPOBOIUIN HA OCHOBAHUU PACUETOB DHEPTE-
TUYECKUX 3aTpaT U BBIXOJIa DHEPTUU C YPOKAEM C UCIOIb30BAaHUEM TEXHOJOTHYE-
CKHMX KapT U HOpMaTUBHBIX AaHHBIX (HekmtonoB u nap., 1993; Mapsun u np., 1999;
AGpamosa u 1ip., 2000).

B xauecTBe Ha3eMHOI METEOPOJIOTUYECKON MH(POPMAITUN UCTIOIH30BAIHU JJaH-
Hble MeTeoposiorndecknx craniui Pocrugpomera (Crnenuanu3upoBaHHBIE Mac-
CHUBBI JUISl KIIMMAaTHYECKUX HccienoBanmii, 2018).

Marematnueckass 00paboTKa dKCIEPUMEHTAIBHBIX U CTATUCTUYECKUX JaH-
HBIX TPOBOJIMJIACH CTAHJIAPTHBIMU METOJIAMH JUCIIEPCUOHHOIO, KOPPEISILIUOHHOTO
u perpeccuoHHoro ananmsa (Pearson, 1895; Iocmnexos, 1985) B Microsoft Office
Excel.

I'naBa 3. ®opMupoBaHue arpoueH030B IPOBOW MILIEHUIBI IPH

COBEPIIEHCTBOBAHUY MPUEMOB MOBbILIEHHUS YCTOMYMBOCTH K (paKTOpam

BHEILHEN cpeabl
3.1 [lo1HOTA BCX0/0B, COXPAHHOCTH M 001151 BHIZKMBAEMOCTh CeMSIH U
pacreHui

[Ipu mocese sipOBOM IIIEHUIBI HA BCEX BAPUAHTAX ONbITA OJHOM HOPMOM
BCXOKHX cemsiH (4,0 MutH/Ta), BBISBJICHBI 3HAYUTENIbHBIC PA3JIMuvs B YMCIIE HOP-
MaJbHO B3OMIEANINX U COXPAHUBIINXCS K YOOPKE pacTeHHM. YKa3aHHBIC Pa3TUUIMs
XapaKTEPU30BAINCH BUAOBBIMU U COPTOBBIMH OCOOEHHOCTSIMU, 3aBUCEII OT METEO-
POJIOTHYECKUX YCIIOBUM U TPUMEHEHUS TIPEATIOCEBHON 00paOOTKHU CEMSIH.



Hawnbonpiiee 4ncio HOpMaIbHO B3OILIEAINX PACTEHUIN B CPEAHEM 32 YETHIPE
rojla MUCClIeJOBaHUN B pa3pe3e BHUJIOB OTMEUEHO B MOCEBAaX MATKOW MIICHUIIbI, B
CpelHEM II0 JBYM COpPTaM OKa3aBLIeecs PaBHBIM 332 IITYK/M2, ¢ IOCTOBEPHOI pas3-
auneii B 24 mryk/m? (HCPgs = 7 mryx/m?).

B cpennem o Bcem uzydaemMbIM COpTaM OTMEUEHO MOBBIIIICHUE YUCIIa COXpa-
HUBIIUXCS K YOOpKE paCTEHUH OTHOCUTEIHHO KOHTPOJISI IPU TPUMEHEHUHU YEeThIPEX
u3 1Aty npenaparos - Typuon, K3 (0,35 n/1), Cuennk Komou, KC (1,5 /1), TMT -
wttoc, KC (2,5 /1) u Pakcnn Yawstpa, KC (0,25 1/T), npuuém npubaBka oT mpumMe-
HEHHMS KQXJI0T0 U3 HUX oKasanack foctosepHoii (HCPgs = 5 mryk/m?). Cemyer oT-
METUTb, UTO JIYUIIUE PE3YIbTAThl OTMEUYEHBI PU MPUMEHEHUH TpernapaToB Pakcui
Yaetpa, KC (0,25 n/T) u TMT/-umoc, KC (2,5 1/T), ¢ 10CTOBEpHOU pa3HHUIICH
MEXTy HAMHU.

B cpennem 3a yeTkIpe roga UCCIEA0BAHUN ITPU CPEAHEN IO OTIBITY BEJIUYMHE
81,3% Gomnee BHICOKHME MTOKA3aTENH MOJIEBOM BCX0XKECTH CEMSTH OTMEUEHBI B TTOCEBaX
MATKOW MIIEHHUIbI, B cpeHeM 1o IByM copTaM (83,0%) mpeBbICUBIINE MOJHOTY
BCX0/10B TBEpoi mmeHuibl OpenOyprekas 10 Ha 6,5%. Cpean copToB MSTKOU
MIICHULIBl JIYYIIUE MOKa3aTeNH MOJy4YeHbl B moceBax coprta FOro-Bocrounas 2
(86,0%), nmpeBbIcUBIIIHE TIOTHOTY BCXO0B B MoceBax mimeHutlpl JI-503 Ha 6,0%.

B noceBax 1tBEpoit mienuibl Opendyprekas 10 mpuMeHeHue npoTpaBUTe-
JIei ceMsiH COITPOBOXAAIIOCH POCTOM TOJIEBOM BCXOKECTH CEMSH, Hau00JIee oIy TH-
Moe npu npuMeHennu npenapaTtoB Typuon, KO (0,35 1/1), - 5,0% k KOHTpOIIIO CO-
OTBETCTBEHHO. B moceBax msarkou mmenunsl KOro-Boctounas 2 nydmme pesyiib-
TaThl MOJYYEHbl MPU TPEANOCceBHOM 00paboTke cemsH mnpenapatamMu ClEHHK
Kom6u, KC xoTophIX mojieBasi BCX0KECTh OTHOCUTEIHLHO KOHTPOJISI TOBBICHJIACH Ha
- 2,7%.

Paznuyust B mOJIHOTE BCXO/0B MO BapuaHTaM ONbITa B COBOKYITHOCTH C Pa3-
HOM COXPaHHOCTHIO PACTEHUI B MPOIIECCE BETETaIlMHU MPUBEIIU K BAPHUPOBAHUIO 00-
1€ BBDKMBAEMOCTH CEMSIH U PACTCHUH SIPOBOM MIIICHUIIBI.

3.2 IluHaMHUKa M00eroodpa3oBaHusi sipOBOM MIIEHUIIbI

B omnpenenennn Benmu4HHBI YPOKAWHOCTH SPOBOM MINEHUIIBI, HAPSAY C 00-
MM YUCJIOM PACTEHHUI Ha €IUHULIE IUIOIIA/IN, 3HAUUTEIBHYIO POJIb UTPAET YHCIIO
cTeOJieil, B 0COOEHHOCTH MPOYKTUBHBIX, HEMOCPEACTBEHHO YYaCTBYIOIMIHUX B op-
MUPOBAHUU YPOKas.

B pa3pese n3yuaeMbIX BHIOB SIPOBOM MIIEHUIBI B CPETHEM 3a YETBIPE rojaa
MCCIIEI0BaHUi HauOobIIee Yucno crebneit (375 mryk/M?) 0TMEYEHO B MOCEBAX
TBEpaoi mmenuil OpenOyprekas 10, moctoBepHo npebicuBiiee (HCP o5 = 7
INTYK/M?) CPEIHUIA 110 COPTaM MATKOM MINEHHIBI pe3yabTaT (363 mTyk/m?).

B cpennem no Tpém copTam sipoBoii MiuieHUIb! 3(P(GHEKTUBHBIM B TOBBIILIEHUN
IUIOTHOCTHU CTE0JIECTOSI 0KA3aJI0Ch MPUMEHEHHUE YEThIPEX U3 MATH MPOTPaBUTEIICH:
Typuon, K3 (0,35 n/t), Cuenuk Kom6u, KC (1,5 /1), TMTI-tutroc, KC (2,5 n/T) n
Pakcun Ynbrpa, KC (0,25 51/T), co mpoBOAMBIIEECS TOCTOBEPHBIM MOBHITIICHHUEM 00-
mero uucna crebneit (HCPgs = 5 mryx/m?).



[Ipu mpuMeHeHnHn TPOTPABUTENEH CEMSH OTMEUYAIOCh MOBBIIIEHUE TIOTHO-
CTH MPOAYKTUBHOTO CTE0JIECTOSI HA BCEX BapHaHTaX OTbITA.

JloctoBepHOe TMOBbINIEHUE yuciaa NpoayKTuBHBIX ctebner (HCPgs = 13
ITyK/M?) B oceBax TBEPAOH mmuenus Openbyprekas 10 oTMedanocs Ha BapHaH-
tax ¢ npenapatamu TMT/I-umoc, KC (2,5 /1) u Pakcun Ynsrpa, KC (0,25 1/1),
cocTauBiiee 25-30 mTyk/M2. DTH K€ IPOTPABUTEIH OKAa3aIKCh JOCTOBEPHO Oolee
3¢ ()EKTUBHBIMU B MOBBIIICHUH IIOTHOCTU MPOJYKTUBHOIO CTEOJIECTOSI B MOCEBAX
Msarkoi mmennnpsl FOro-Bocrounas 2, mpubaska cocrauna 15-27 mryk/m2. B 1o-
ceBax MATKOM mueHuIsl JI-503 onrHaKkoBbIN TydIIMK PE3YIbTaT IOJIYYEH HA BapH-
anTax ¢ npotpaBureiasmu Crenuk Komou, KC (1,5 w/t) w TMTA-mumoc, KC (2,5
J1/T), T YUCI0 NPOAYKTUBHBIX cTeONIeH cocTaBisno 349 mTyk/M? U JOCTOBEPHO
OTJIMYATIOCH OT KOHTPOJIS Ha 18 mryx/m?,

[To oO1ieit u MPOAYKTUBHOM KYCTUCTOCTHU JOCTOBEPHAS pa3HUIIA MEXIY U3Y-
YaeMbIMH BapUaHTAMHU BBISBJICHA TOJIHKO Ha YPOBHE COPTOB SIPOBOM MIIIECHUIIBI

3.3 OcobennocTu (OpMUPOBAHMS TIONIAIHN JTUCTHEB U
(pOTOCHHTETHYECKOTO MOTEHIMAJIA B MOCEBAX APOBOM MIIIEHHUIIbI

B ocHoBe dopMupoBaHus ypokas TOJEBBIX KYJIbTYp JEXKHUT (OTOCHUHTE3,
MPOYKTUBHOCTh KOTOPOI'O OMPENENsIeTCs MHOTMMHU BHYTPEHHHUMH M BHEITHUMU
dbakTopamu, BAXKHEUIITUMHU U3 KOTOPBIX SBIISIOTCS TIJIOMIA T TUCTOBOW TOBEPXHOCTH
1 (DOTOCHHTETHYECKHI MMOTEHITHAI.

bricTpoe popMupoBanue ONTUMATBHON TUIOIIAINA JIUCTHEB M KaK MOYKHO 00-
Jiee JONTOoe COXpaHeHHe X paboTOCIIOCOOHOCTH B TEUEHUE BETETAIINH SIBIISICTCS 3a-
JIOTOM BBICOKOTO YpO’Kasi 1 BO3MOYKHO TOJILKO TIPH TIIATCIIBHON aIanTaluy pué-
MOB TIOBBIIIICHUSI YCTOMYMBOCTH arpoIICHO30B K M3MEHSIOIIUMCS YCIIOBUSIM BHETII-
HEeW cpelibl, BKIIIOYasl aJanTaliio MEePCIEeKTUBHBIX COPTOB M 3alUTy OT Oose3Hen
Pa3IMYHOM STUOJIOTUU.

B Hammx wuccnenoBaHMsX NMPUMEHEHUE NMPOTPABUTENICH I IMIPEAIIOCEBHOM
00pabOTKH CeMsIH SIpOBOHI MIIIEHUIIBI COITPOBOKIATIOCH U3MEHEHUEM (PUTOMETPHYE-
CKUX MapaMeTPOB MOCEBOB, KOTOPHIE BAPbUPOBAIH TAKKE HA BUJOBOM M COPTOBOM
YPOBHSIX.

Tak mpu pazMepax TIOMIaAN JUCTOBOM MOBEPXHOCTH B CPETHEM IO OTIBITY Ha
yposHe 1,2-6,3-10,5-14,9-6,4 TsIcC. M%/ra B (da3pl BCXOJIOB-KYIIIEHUSA-BBIXO/IA B
TpYOKY-KOJIOIIEHUS M MOJIOYHOM CHENOCTH 3€pHa M CpellHEeW 3a Bererauuio Ha
ypoBHe 7,9 ThIC. M%/Ta, IPUMEHHUTENLHO K COPTOBOMY U BHIOBOMY Pa3HOOOPa3HIO
OHU XapaKTePU30BAIMCH ONPEICIEHHON BApUAaTUBHOCTHIO. (Tabmuna 1).

[TpumeHeHne IpoTpaBUTENICH CEMSH COMPOBOXKAAIOCH U3MEHEHHEM CPeTHEH
3a BETeTaIMIO TUIOMIAIN JIMCThEB B TIOCEBAaX BCEX M3y4aeMBIX COpPTOB. B moceBax
TBEp oM meHuIsl Opendyprekas 10 Hanboabmmil 5P PeKT mosydeH mpu mpume-
HeHuu npotpasureneit cemsiH Typuon, KO (0,35 n/t) u TMT-mumoc, KC (2,5 n/1).
[TpubaBka cpemHeit 3a BereTaluio IO u JIICThEB K KOHTPOJILHOMY BapUaHTY CO-
craBuia 0,8-1,4 Teic. M%/ra wnn 12,1-21,2%.
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Tabnuna 1. /luHamuka miomaay JUCThEB B MOCEBAX SIPOBOM MIIEHUIIBI 110
BapuUaHTaM OMbITa, cpeaHue nanupie 3a 2017-2018 rr.

Bapwuanr omsita IIn0omans IUCTHEB, THIC. M%/Ta
Bcexoapt Kymenue Brixon B Konomenue Monounas
TPYyOKy CIENIOCTh
3epHa
Openbyprcxkas 10
KonTtpoms - 6/0 1,0 51 8,9 12,8 50
Cuennk Kom6u, KC 1,5 a/t 1,1 5,3 9,2 13,1 51
TMT/ -umoc, KC 2,5 n/t 1,1 6,2 10,2 15,2 7,1
Typwuon, KD 0,35 n/t 1,1 6,0 9,8 14,0 6,2
Pakcnn Yuerpa, KC 0,25 /T 1,1 5,4 9,7 13,8 57
Q@urocnopun-M, XK 1 i/t 1,0 5,2 9,1 12,9 5,0
CpemHEe o copTy 1,1 5,5 9,5 13,6 57
I0Oro-Bocrounas 2
KonTtpoms - 6/0 1,4 6,5 11,2 16,1 6,2
Cuennx Kom6u, KC 1,5 a/t 1,4 6,6 11,5 16,3 6,4
TMT/ -umoc, KC 2,5 n/t 1,4 6,4 11,5 16,1 6,2
Typwuon, KD 0,35 /T 1,4 8,1 12,9 18,3 9,4
Pakcun Ynerpa, KC 0,25 /T 1,4 9,7 13,7 19,9 10,8
®urocropun-M, XK 1 i/t 1,4 6,4 11,3 16,0 6,1
CpemHie o copTy 1,4 7,3 12,0 17,1 7,5
JI-503

KonTtpoms - 6/0 1,2 5,8 10,0 14,3 55
Cuennx Kom6u, KC 1,5 a/t 1,2 6,3 10,8 15,4 6,6
TMT/ -umoc, KC 2,5 n/t 1,2 5,9 10,2 14,5 57
Typwuon, KD 0,35 /T 1,2 6,8 11,6 16,5 7,8
Pakcun Ynerpa, KC 0,25 /T 1,2 5,7 10,3 14,3 55
®urocmopun-M, XK 1 i/t 1,2 57 10,0 14,2 5,4
CpemHEe 1o copTy 1,2 6,0 9,9 14,0 6,1
CpeIHue 1o OIBITY 1,2 6,3 10,5 14,9 6,4

B noceBax msirkoit mienuiisl FOro-BocTounast 2 Hanbosbinas cpeaHsis 3a Be-
TeTAIMIO TIOMIAb JUCTHEB OTMEUaaach MPH UCIOJB30BAaHUU MTPOTPABUTEIIEH Cce-
M Typuon, KO (0,35 n/t) u Pakcun Yasrpa, KC (0,25 11/T), cocraBuBias
10,0 TeIC. M?/ra 1 11,1 ThIC. M?/Ta K IPEBBICUBIIAS BAPUAHT O€3 IPEANIOCEBHOM 00-
paboTku ceMsH (KoHTpoub) Ha 1,7-2,8 Teic. M%/ra uan 20,5-33,7%.

B moceBax msirkoii mmenutisl JI-503 npubaBka cpenHei 3a BEreTaiuio mio-
a1 JINCTHEB TIPU MPEANOCEBHON 00pabOoTKe CeMsIH ObliIa MEHEE BhIPA3UTEIbHOM.
HauGonbmuit a3 ekt nabmromancs npu npumeHeHnH npemnapatoB Cruennk Komowu,
KC (1,5 n/T) u Typuon, K3 (0,35 n/T). Ha >Tix BapmanTax npubaBka yka3aHHOTO
nokasatelisi K KOHTposro coctasuna 0,7-1,4 teic. M%/ra unn 9,9-18,9%.

BaxHoe 3HaueHHE B TOBBIMICHUN MPOJTYKTHBHOCTH MIIEHUYHBIX arpoIeHO-
30B UMeeM (pOpMHUPOBaHUE MAKCHUMAJIBHOH JJISI JAHHOTO COPTa TUIOMIAIH JINCTHEB.

[IpuMeHeHre MpOTpaBUTEIICH CEMSH B HAITUX MCCJICAOBAHMIX TIPUBOINIIO K
CYIIIECTBEHHOMY BapbHPOBAaHUIO JTAHHOTO TOKa3aTes Ha BHJIOBOM H COPTOBOM
YPOBHSIX, @ TAK)KE 3aBHCEIIO OT MPOTPABUTEIIS CEMSIH.

Cpennee mo TpéM copTaMm JOCTOBEPHOE YBEIMYECHUE MAKCUMAJIBHOW IIO-
11311 JIMCTHEB OTMEUYEHO IIPU UCIIOJIb30BaHUM IpoTpaBureneit cemsaH TMT/I-utroc,
KC (2,5 n/T), Pakcun Yierpa, KC (0,25 n/T) u Typuon, K3 (0,35 11/T), coctaBuBIiee
0,9-1,6-1,9 TeICc. M%/ra umu 6,3-11,1-13,2% K KOHTPOIIIO.
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BapbupoBaHue B Xx0/1€ HapacTaHUs TUIOIIAIM JTUCTOBOM MOBEPXHOCTH HA pPa3-
JUYHBIX BapUaHTaX MMOJEBOr0 KCIIEPUMEHTA OTPa3HIOCh Ha (popMHupoBaHuM GHOTO-
cuHTereueckoro norennuana (PII) mocena.

Hawubomnsiue ero cpeanue 3Hauenus, coctaBupiue 0,906 MitH M2Heli/Ta. oT-
MeueHbI B moceBax coprta FOro-Bocrounas 2 u B cpelHeM MO JIBYyM COpTaM MSTKOU
mmenntsl — 0,825 MiH M2 nHel/ra. B moceBax TBEPI0H mieHuIsl OpenOyprekas 10
JTaHHBIH MMOKa3aTeb OKa3ajcsa JocToBepHO Hke Ha 0,198-0,117mmH M2 THel/ra WK
28,0-16,5%.

B cpemnem 1o tpém copram goctoBepHbiii poct OIT (HCPys = 0,027 mum m?
JTHEH/Ta) OTMEUEH MpU MPUMEHEHHUHU BCEX TPEmnaparToB, 3a ucKitoueHrneM durocmo-
puna — M, X (1,0 /). IIpu6aska ®II k korTpomo cocrasuna 0,035 mun M2 rHeii/ra
un 4,7% no npenapary Cuennk Kom6u, KC (1,5 1/1), 0,053 mun M2 queii/ra uin
7,2% 1o npenapary TMT- mmoc, KC (2,5 1/1), 0,115 mua m? gaeit/ra umm 15,5% u
0,134 mua m? ‘guedi/ra nimm 18,1% no npenapary Typuon, KD (0,35 /7).

3.4. PacipocTpaHeHue M pa3BUTHE KOPHEBBIX THIJIEH B MOCeBax
SIPOBOW MIICHUIIbI

B nammux uccnenoBanusx Hab0/1aJ10Ch 3aMETHOE BapbUPOBAHKE B PACIIPO-
CTpPaHEHHH M PA3BUTHUU KOPHEBBIX THHUJICH sIPOBOM IMIIEHUIIBI TIO BApHAHTAM OIIbITa
B 3aBUCUMOCTH OT NMPUMEHSEMbIX MTpOoTpaBuTesei ceMsiH. OHO XapaKTepU30BaJIOCh
TaKXe COPTOBBIMU OCOOCHHOCTSIMU, OBLJIO MOJIBEPKEHO BPEMEHHOW TMHAMUKE U Me-
HSJIOCh B Pa3HbIEC MO METEOPOTIOTUUECKUM YCIOBUSIM TOJbI.

Haubonbliiee pacnpocTpaHeHue KOPHEBBIX THUJIEH B (pa3bl IIBETCHUS-HAIMBA
3epHa 0TMEYaJIO0Ch B oceBax TBEPAoM nieHutbl Opendyprekas 10 (65,7%), nocto-
BepHO nipeBbicuBIiee (HCPys = 3,2%) aHanornuHblii oKa3aTelb B MOCEBAX MSATKON
HIIeHuIp - Ha 6,6% (FOro-Bocrounast 2) - 5,9% (JI-503).

Hawubonwiiee nocropepHoe cHmkeHue pacnpoctpanenus 6oie3au (HCPys =
5,5%) B moceBax TBEpmou mienuibl Opendyprekas 10 (na 11,1%) obecneumnno
npumeHenue npenapara TMT/I-mutroc, KC (2,5 n/T). B moceBax MsTrKoil MIIEHUIIBI
JY4IlIA€ pe3yJIbTaThl TOIYYEHbI IPU TPUMEHEHUH npenapaTtoB Pakcun Yibrpa, KC
(0,25 n/T) (copt FOro-Bocrounas 2, cumxenue Ha 12,4%) u Typuon, K3 (0,35 11/1)
(copt JI-503, cauxenue Ha 11,4%).

Hanmenbliiiee pa3Butre KOpHEBBIX THUJIEH B (ha3bl I[BETCHUS-HAJIMBA 3€pHA
HaO0IIOAJIOCH B IToceBax Msrkoi mimeHunsl JI-503 u FOro-Boctounas 2, okazasiie-
ecsi cymectBeHHO HKe (HCPgs = 0,07%) aHanoruyHoro mokaszatesisi B IOCeBax
TBEpnoi nmeHuibl Opendyprekas 10 (va 0,20 u 0,10%).

ConoctaBuMyto 3 (HEeKTUBHOCTH MO CHUKEHUIO paCTIPOCTPAHEHUSI KOPHEBBIX
rauneit (HCPys = 0,12%) B moceBax TBEpaou mmenuiisl OpenOyprckas 10 Ha
0,37%, 0,36% u 0,33% obGecneunno npuMmereHue npemnaparop TMT/I-mmroc, KC
(2,5 n/1), Cuenux Kom6u, KC (1,5 n/T) u Typuon, K3 (0,35 1/1).

B nmoceBax msarkoi mmenntpl FOro-Boctounas 2 Hanbodbliee 10CTOBEpHOE
CHUKEHHE Pa3BUTHUS KOPHEBBIX THUJIEH, cocTaBuBiiee 0,66%, moaydeHo npu npu-
menenuu nipenapara Cueank Kom6u, KC (1,5 11/1). JIydmue pe3ynbrathl mpu mpe-
MOCEBHON 00paboTke ceMsiH Msrkoi mieHunsl JI-503 obecneunnu npoTpaBuTENn
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TMTI-tmroc, KC (2,5 n/1) u Typuon, K3 (0,35 11/T) ¢ conoctaBumoii 3ppekTuBHO-
cThI0. MIX mpuMeHeHne 10CTOBEpHO CHU3MIIO pa3BuTue 6one3nu Ha 0,36% u 0,35%.

I'naBa 4. Ypo:kaillHOCTH SIPOBO NMILIEHUIIBI U €€ CBA3b ¢ U3y4aeMbIMU
daxkropamu.
4.1 YpoxailHOCTD 3¢pHA APOBOM MIIIEHUIbI TP MPOBEACHUH TPeAIo-
CeBHOIi 00pa00OTKM CeMSIH.

YBenuueHue ypokaiHOCTH UMEET CTPaTErnuecKoe 3HauYe€HUE JJ1sl TapaHTUPO-
BAaHHOTO OOECTICUCHUS TMPOJOBOJILCTBEHHON O€30MaCHOCTH HACENICHUs HaIleh
CTpaHbl U e€ 3KkcnopTHOTO noteHnuana (Aémuna, 2021; benskos u jap., 2020).

B pesynbprare npoBeaénubix Hamu B 2015-2018 rr. uccienoBanuii ycTaHOB-
JIEHO, YTO YPOKAMHOCTh SIPOBOM MIICHUIIBI 3HAYUTEIIBHO U3MEHSJIACH 101 BO3IECH-
CTBHEM IPOTPABUTENCH CEMSAH U CYIIECTBEHHO 3aBHCENA OT MOTOJHBIX YCIOBUHU.
XapakTep U HalpaBJICHUE U3MEHYMBOCTU YPOKANHOCTH ONPENEISIIACH €IIE U COp-
TOBBIMH OCOOCHHOCTSMH KYJIBTYPBHI.

Tak namOospias nmpubdaBKa YposKalHOCTH K KOHTpoJto (6e3 00paboTku ce-
MsIH) B CPEJIHEM 3a YeThIpe roja uccienoBanuit (2015-2018 rr.), cocraBusias 0,24
T/ra unu 27,6%, noiiydeHa mpu MpeArnoceBHOW o0paboTKe CeMsIH MIICHUIIbI COpTa
FOro-Boctounas 2 npenapatom Pakcun Yibrpa, KC (0,25 1/T) (pucyHok 1).

0,30 0,16

0,25 0,14

o
)
o

0,12

1
0,10
0,08
0,0 I 0,06
0,00 . 0,04

CueHuk kombu,KC TMTA-nntoc,KC 2,5 TypwuoH,K 0,35 Pakcun Yabtpa,KC dutocnopud=-M, K
-0,05 1,50/t n/T n/T 0,25 n/t 1/t 0,02

o
i
"

OTK/IOHEHWE OT KOHTpOoNA, T/ra
o
=
(9] o

OTK/IOHEHWe OT KOHTpons, T/ra

-0,10 0,00
Mpenapat

I OpeHbyprckas 10 I HOro-BocTtoyHas 2 N1-503 CpegfHAA no npenapaty

Pucynox 1. [IpubaBka ypo>kaiiHOCTH 3epHa SiPOBOM MIIEHUIIBI TPU 00pabOTKe ce-
MSH pa3IMYHbIMU MPOTPABUTEINISIMHU, T/Ta, Cpe/iHue qaHHbie 3a 2015-2018 rr.

Takum oOpa3zom, TpUMEHEHUE MPOTPABUTENIEH CEMSIH MO3BOJISIET MOBBICUTD
YPOXKaUHOCTh 3€pHa SIPOBOM MIIEHUIBl. CaMbIM OT3bIBUMBBIM HAa IPUMEHEHHUE TTpeE-
apaToB XMMHUYECKOM 3alIUThI ceMsH oka3zayica copT FOro-Bocrtounas 2. Cpennsis
npubaBka ypoxaitHoctu coctaBuina 0,15 1/ra umu 17,4%, uro wa 0,04 — 0,05 1/ra
wm 3,3 — 4,8% OGoubire, yem Ha coptax Openodyprekas 10 u JI-503. HaubGonpryio
3¢ (HEKTUBHOCTH MO BIUSHUIO Ha YPOXKANHOCTB 3epHa TBEPAOHN MIIIECHUIIBI TOKA3aJIN
npenapatel TMT/I-turoc, KC (2,5 /1) u Typuon, K3 (0,35 1/T), B moceBax MArkou
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MIIEHUIBI (B CPETHEM IO JBYM COpPTaM) HAMOOJBIIYI0 MPUOABKY YPOXKAWHOCTH
obecnieunnu Typuon, K3 (0,35 n/T) u Pakcun Yierpa, KC (0,25 n/1).

4.2. CBsI3b YPOKAWHOCTH 3€PHA C 3JIEMEHTAMM CTPYKTYPbI U
ee COPTOBbIE 0COOEHHOCTH

AHanu3 ciiaraeMbIX YposKaiiHOCTH 3€pHA SIPOBOM MIIIEHUIIBI TIPU MPEATIOCEB-
HOI 00pabOoTKe CEMSH pa3InIHBIMU ITPOTPABUTEISIMU B CPEHEM 32 YETHIPEXTICTHUN
NIepUO/ UCCIIEOBAHUM MTOKa3all, YTO Hanbosee BricoKas 3(pPeKTUBHOCTH Mpemnapara
Typuon, K3 (0,35 n/T) Hapsaay ¢ IIOTHOCTHIO MPOJYKTUBHOTO CTEOIECTOs Oblia
oOecniedeHa 0obIIei Maccoi 3epHa ¢ Kojoca u 0osiee Beicokoit Mmaccoi 1000 3épeH.
Tax, B cpeiHeM 1o TpEM copTa MPOAYKTUBHOCTH cTeOeil B yOOpKYy 1 Macca 3epHa
C KoJioca Ha 3ToM BapuaHte aoctoBepHo npesbimana (HCPgs = 0,01 r) npyrue Ba-
puantbl Ha 0,01-0,03 r wm 3,7-12,0 %.

ITo coBOKYymHOCTH TPEX MPUBEAEHHBIX AIEMEHTOB CTPYKTYPBl ypOXKas COpPT
JI-503 xapakTepuszoBalicsi caMOil HU3KOM WX BpeMeHHOW BapuabenbHOCTHIO (10,4
%), TPaKTUYECKU BIBOE MEHBIIEH MO0 CPaBHEHUIO C Apyrumu copramu — 21,7 %
(OpenbOyprcekas 10) — 22,9 % (FOro-Boctounas 2), u cpeiHel yposKaiiHOCTBIO 3epHa
(0,91 1/ra). [Ipu »Tom, camas Beicokas yposkaiHocTh (1,03 T/ra), B cpenHem 3a ye-
ThIpE TOjla UCcCcleA0BaHul, oTMeueHa y copta KOro-Bocrounas 2, xapakrepus3oBas-
HIEroCsi CaMOM BBICOKOW COBOKYITHOM M3MEHUYMBOCTBIO JJIEMEHTOB CTPYKTYPHI YpO-
Kas (Tabnura 2).

Tabnuma 2. Koaddumment xoppensuuu Mexay (paktopamu yposkalHOCTH H
ee aJeMeHTaMu CTpyKTypshI 3a 2015-2018 rr.

Copr Jucnepcus YpaBHEHHE perpeccHu
Openbyprckas | R? = 0,985 Y =5,0145x; — 1,896E — 02x, + 0,0886
10
IOro-Boctou- | R?=0,91 Y =1,88354x; — 1,152E — 02x, + 0,4643E
Has 2 — 02x3; — 0,8097
JI-503 R2=10,990 Y =3,6075x; — 2,5699E — 03x; — 0,9236
Cpennee  mo | R2=0,99 Y = 3,46x; — 6,26E — 04x, + 2,51E — 03x;
TPEM copTam — 0,844

I'ne: Y- ypoxailHOCTh 3epHa sIpOBO MILIEHHULIBI, T/Ta;

X1 = Macca 3epHa ¢ Kojoca, I;

x2— macca 1000 3epem, 1;

X3— YMCIIO NPOIYKTUBHBIX CTEONEH, INTYK/M 2

[IpumeHeHue pas3IMYHBIX MPOTPABUTEICH CEMSH OKa3ajao IOJIOKUTEIBHOE,
BIIMSIHUE HA DJIEMEHTHI CTPYKTYPBI ypOrKasi, IPOSBUBILIEECS B ITOBBILIEHUN YPOKali-
HOCTH 3epHA. Kaxzaplii u3 TpEX COPTOB XAPAKTEPU30BAJICS WHAUBUYaAIbHBIMHU,
CBOMCTBEHHBIMH TOJIBKO €MY, 0COOEHHOCTSMH CBSI3U YPOXKAMHOCTH 3€pHA C DJIEMEH-
TaMM CTPYKTYPBI U UX PAHKMPOBAHUEM I10 CTEIICHU BIUSHUSA.
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I'maBa 5. BiiusiHue cpeCcTB 3alUTHI PACTEHU HA TEXHOJIOTHYEeCKHe
CBOICTBA 3epPHA SIPOBOM MIIIEHULBI.
5.1. [loka3aTesin KavyecTBAa 3epHA SIPOBO NMIIEHUIBI PH MPUMEHEHUH
NpeAnoceBHOM 00padOTKU CEMSIH.

B crennoit 30He IOxkHOTO Ypana ypoKalHOCTh U KaueCTBO 3€pHA SAPOBOU
MIIEHUI[BI BO MHOTOM OIPEACIISIIOTCS PABMWIBLHBIM MOJAOOPOM COPTOB, KaueCTBOM
MIOCEBHOTO MaTepuajga W aJalTHBHOCTHIO arpoOTEXHUKH K (DaKTopaM BHEUTHEH
Cpellbl, CpeU KOTOPBIX BAJKHOE 3HAYEHUE UMEET YUET KIIMMAaTUYECKHUX (DAKTOPOB U
(UTOMATONIOTUYECKOM CUTYAIINU.

BecombiM (akTopoMm, AecTaOMIM3UPYIONIUM STH TOKa3aTenu, SBISETCS U
pacrpocTpaHeHrue BPeAOHOCHBIX 00Jie3HEeN pacTeHUl pa3nudHou aTruosioruu (I'mu-
HywmKuH, 2009).

ITo conmepxaHuiO ChIPON KJIEHKOBHUHBI, TPYIIIIE KA4eCTBAa U YUCIY MaJCHUS
3€pHO CO BCEX BapuaHTOB TBEPOM mieHuisl Opendyprekas 10 B cpegHem 3a ye-
TBIPE roJa UCCIEA0BAaHUN COOTBETCTBOBAJIO NEPBOMY KJIAcCy, @ IO COBOKYITHOCTH
nokazateneid B cootBeTcTBUU ¢ ['OCT 9353-2016 ([Tmenuna. TexHudyeckue ycio-
BHUSI) OTHECEHO K YE€TBEPTOMY KJIaccy. 3epHO 000MX COPTOB MTKOM mieHuIs FOro-
Bocrounas 2 u JI-503 ¢ KOHTPOJBHBIX U OMBITHBIX BAPUAHTOB T10 COJIEPKAHUIO ChI-
pOH KJIEHKOBUHBI U YKCITY MAJICHUS] COOTBETCTBOBAJIO IEPBOMY KJIacCy, MO TPYIINE
kadecTBa kieiikoBuHbl I-111 kitaccam, a Mo cOBOKYMHOCTH MOKa3aTeael OTHECEHO
TOJIBKO K YETBEPTOMY KJIaccCy.

[TokazaTensiMu, onpeneauBIIMMU KJIAcC 3€pHA, CTalu Hauboyiee Ba)KHBIE B
xJ1e00NEKAPHOM OTHOUIEHUH HATypa U O0Iasl CTEKJIOBUAHOCTb, COCTABUBILIKE B
CpEIIHEM I10 BapMaHTaM OIbITa C MpeanoceBHON 00paboTko cemsiH 720 r/1 u 54%
COOTBETCTBEHHO.

B cpennem o Tpém UCTIBITYyeMBbIM COpTaM 00II[asi CTEKJIOBUTHOCTH 3€pHA TIPH
npumeHenuu nporpasuteneit cemsin Crenunk Komou, KC (1,5 n/t), TMT/I-mroc,
KC (2,5 /1) u Typuon, K3 (0,35 n/T) nocroBepHo nossimanack (HCPys = 1%) nHa
5-3-1% cootBeTcTBEHHO, a pu puMmeHeHnH Pakcuna YasTpa, KC (0,25 /1) u ®u-
tocniopuna — M, K (1,0 1/T) — noctoBepHO noHmxanach Ha 1-3%.

W ckimiounTenbHO MOIOKUTENHHOE BIMSHUE HAa HATYPY 3€pHA BCEX 0€3 UCKITIO-
YEHUSI TPOTPABUTENEH CEMSIH OTMEUEHO 10 COpTy Msirkoi mienuilsl JI-503. Ha Bcex
BapuaHTax, 3a uckiouenueM Bapuanta ¢ TMT/-tutoc, KC (2,5 n/T) oTmMeuanocs eé
CYILIECTBEHHOE yBelnueHue, Ha 3-17 r/m.

5.2 JlunamMuka cO0opa ChIpoii KJIeiiKOBUHbI B 3aBUCUMOCTH OT

U3y4aeMbIX (paKTOpPOB

Haubouee Bbicokoe cofepkaHre KIEHKOBUHBI B CPETHEM 32 YETHIPE r0/1a UC-
cnenoBanuii (2015-2018 rr.) oTMeuanock B 3epHe Msrkoit mieHuirsl JI-503, cocra-
BuBIiee 35,1% u gocroBepHo mnpesbicuBiiee (HCPos = 0,2%) eé conepkanue B
3epHe MATKOM TieHuIsl FOro-BocTtounas 2 u TBEpao# mimenutibl Openoyprekas 10
Ha 2,6-1,3%. (pucyHok 2)

15



0,07 0,35

<

—~
5 B 008 030 =
2 ¢ 0,05 =
§ 5 0,04 0,25 e}
&g 00 020 %
'S g 0,02 %
2 < oot I 0.15 5

1

kcé £ 0,00 ! 0,10 =
é' é -0,01 Cuennk xkom6u, TMT/] mroc, 2,5 Typuon, 0,35 n/t Pakcun Yiasrpa, duroenopur M, 8

= 0,02 1,5 n/t /T 0,25 0/t 1 /v 0,05

= i

= -0,03 0,00

[IpoTpaButens cemsiH
mm OpenOyprekas 10 IOro-Bocroynas 2 JI-503 Cpexnnuii 1o npernapary coop KIeHKOBHUHEL, T/Ta

Pucynok 2. IlpubaBka c6opa cbIpoii KJICHKOBUHBI C 3¢pHOM SIPOBOM MIIEHUIIBI IPU
MIPEANOCEBHON 00pabOTKEe CEeMSIH Pa3IMYHBIMU MPOTPABUTEISIMHU, CPEAHHE TaHHBIE 3a
2015-2018 rr.

[IpuMeHeHUE MPOTPABUTENEH CEMSIH HE OKAa3aJl0 CYIIECTBEHHOI'O CHHKEHUS
noKasaTeliel KauecTBa 3epHa, ONMPEEISIONINX ero KIacCHOCTh. [1o o0riei cTekio-
BUJTHOCTH MSITKOW TIICHUIIBI BBISBICH MOJIOKUTEIBHBIN A(D(HEKT, OTMEUEHO TaKKe
yBEIMYEHHE cOOpa ChIPON KIICHKOBHHBI IO BCEM COPTaM.

I'naBa 6. JxoHoMHMYeckasi U OMoIHepreTudeckas 3¢GpPeKTUHBHOCTH BbIpa-
IIMBAHUSA IPOBOM MIIEHUIbI B TEXHOJIOIMSAX 3allIUTHI PACTEHUH
6.1 buosneprernyeckasi 3pGpeKTUBHOCTH TE€XHOJIOTHIi 3aIIIUTHI SIPOBOii
MIIECHULbI

Hammm nccnenoBanus Mokas3aid, 4TO B CTPYKTYPE SHEPro3arpar HanOOIbIIHiA
yAEIbHBIN BEC 3aHUMAJIHM 3aTPaThl HA TOPIOYE-CMA30UYHbBIE MaTepPUaIbl, CEIbCKOXO-
3sICTBEHHBIC MAIIMHBI U CEMEHA, BMECTe cocTaBiisiBIue 10 96,3-96,6% Bcex aHep-
rozaTpar. JHepro3arparhl, CBI3aHHbIE C MPOTPABIMBAHUEM CEMSIH, OBLITH HECOM3ME-
puMoO MeHbITUMU U He TipeBbiman 1,0 %. [Ipu 3ToM uX KCOIB30BaHKE COMPOBO-
JIAJIOCH CYIIECTBEHHOM JMHAMUKOM TOKa3aTesel sHepreTudecKkon 3pheKTUBHOCTH
1o BapuaHTaM onbiTa. OTINYAINCh OHU U Ha BUJOBOM, M HA COPTOBOM YPOBHSIX, U
OBLIIM CBSI3aHBI MPEUMYLIECTBEHHO ¢ YOOPKOM, TPAHCIIOPTUPOBKOM U MOAPAOOTKOM
JIOTIOJTHUTEITHHOTO YPOJKasl.

Taxk, B cpenHem 3a uetbipe rojaa ucciaeaoanuii (2015-2018 rr.) Hanbdombive
3aTpaThl COBOKYITHOW SHEPTHH OTMEYAIIUCH MPH BBIPAITUBAHWN MSATKOHN TIIICHHIIBI
FOro-Boctounas 2, nocroBepHo mnpeBbicuBiine sHepro3arparsl (HCPgs = 0,44
I'J1>x/ra) Ha BeipanuBanue Msarkou niienutibl JI-503 na 1,57 I'Ix/ra wiu 9,9% u Ha
3,02 I'Jl>x/ra wim 21,0% - sHepro3aTparhl Ha BbIpAlIMBAaHUE TBEPIOM MIICHUIIBI
Openodyprckas 10.

HauGonee >neprerudecku 3PQGEKTUBHBIM SBISETCS BHIPANTUBAHUE MSTKOMN
nmeHuisl FOro-Bocrounas 2 u JI-503, ¢ koaduimenToM sHepreTudeckon 3 dek-
TUBHOCTHU 2,17.
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6.2 Dxonomuueckas 3¢ PpeKTHBHOCTH MPUMEHEHH MPeANOCeBHOI 00pa-
00TKM CeMsIH B TEXHOJIOTHAX 3alIUThI APOBOi NMIIEHUIIbI

B cBs131 ¢ OTHOCUTENTHEHO HE BHICOKOM CTOMMOCTBIO ITPENapaToB JiJisi 00pabOTKU
CEMSIH UX HCIIOJIb30BaHHWE B PEKOMEHJOBAHHBIX HOPMAax HE MPUBOAMWIO K CyIIe-
ctBeHHOMY (HCPgs = 0,82 Thic. py06/Tra) MOBBIIICHUIO 3aTpaT HA MPOU3BOJCTBO OC-
HOBHOM MPOAYKIIMU HU HA OJTHOM M3 BapUAHTOB, 32 UCKIIIOUEHUEM BapUaHTa C Tpe-
napatom Crieauk Kom6u, KC (1,5 11/1).

B cpennem o tpém coptam moctoBepHoe (HCPos = 0,33 ThiC. pyO/Ta) MOBBI-
HIEHWE 3aTpaT Ha MPOM3BOJCTBO OCHOBHOW MPOJIYKLUHH, COCTaBUBILIEE OTHOCHU-
TenbHO KoHTpods 1,18 — 1,59 Teic. py6/ra unu 20,6 - 27,7%, oTtMevanocs mpu uc-
nosib3oBaHuu npotpasuteneit cemsin TMT/I-mumroc, KC (2,5 1/1) u Ciiernk KomoOwu,
KC (1,5 a/T).

B cBsi3u co 3HaunTENBbHON pa3HUIlEH B lieHe peanu3anuu 3epHa (13000 py6/T
Openodyprckas 10 u 9000 py6/T FOro-BocTtounas 2 u JI-503) ipu He camoii BBICOKOM
B OIBITE ypoxkaiiHOCTH HambOombinas noctoBepHas npudsuib (HCP = 0,46 Thic.
py0/ra) oT peanu3ainuu NpoaAyKIMH OTMEYaach MPHU BBIPAIIUBAHUU SIPOBOU TBEP-
ot mmenunbl OpenOyprckas 10. [IpubaBka OTHOCHTENBHO MSTKOW MIICHUIIBI
FOro-Boctounas 2 u JI-503 cocraBuna 0,73 — 1,81 teic. py6/ra uim 25,3 - 100,6 %.

W3 ucnonb3yembIx poTpaButeneit ceMsiH Ha coptax OpenOyprekas 10 u FOro-
Bocrounas 2 noctoBepHas npubaBka npuObun oT peannzanuu npoaykuuu (HCPgs
= 0,81 TbIC. py0/Ta), Kak u B cpeaneM 1o Tpém coptam (HCPgs = 0,33 ThIC. pyd/Ta),
OTMEuYEeHa Npu ucnoiab3zoBanuu npenapatoB TMT/-mmoc, KC (2,5 n/t), Typuos,
K93 (0,35 n/T) u Pakcun Yawstpa, KC (0,25 n/T), a Ha copre JI-503 — npu ncnonb3o-
Banuu npenapatoB Cuenuk Kom6u, KC (1,5 1/T) u Typuon, K3 (0,35 1/1).

HoctoepHo Haunbosnee Boicokas (HCPys = 0,05 py0) okynaeMocTh JOMOJIHU-
TEJIBHBIX 3aTpaT OTMEYasIach IPH BbIpAIIMBAaHUH TBEP 0 mieHUIbl OpeHOyprekas
10. OnHa cocrtaBuna 1,54 py0 u mpeBbIcHIIa aHAJIOTHYHBIN MMOKa3aTeNb MO0 COpTam
msrko# mimeHuIrsl FOro-Bocrounas 2 u JI-503 wa 0,08 — 0,25 py6 unu 5,5- 19,4 %.

B cpennem mo Tpém copram HanbobIIas peHTA0EILHOCTH MPOU3BOJICTBA
3epHa HAOJIIOIANIach TIPH MPEAIOCEBHOM 00padoTKe ceMsiH mpenaparamMu TypHOH,
K93 (0,35 /1) u Pakcun Ynsrpa, KC (0,25 1/1) — 56,67 u 57,07%, ¢ HEcyiiecTBeH-
Hol pasuutieit mexay Humu (HCPgs = 0,67%).

3AK/TIOYEHHUE

B ycnoBusx crennoi 30H61 Openoyprekoro [Ipegypanbs pacpocTpaHeHue u
pa3BHUTHE KOPHEBBIX THIIICH, (DUTOMETPUUECKUE U CTPYKTYPHBIE TTapaMeTphl arpo-
IIEHO30B SIPOBOM MIIIEHUIIBI, X YpO>KaifHbIE TIEPCIIEKTUBBI M KAY€CTBO 3€pHA B 3HA-
YUTEJbHON CTENEeHU ONpPENENSIIOTCS BUIOBBIMH M COPTOBBIMU OCOOEHHOCTSIMH,
YCIOBUSIMU BJIaroo0ECeueHHOCTH U TEPMUYECKOTO PEXKHUMA, a TAK)KE 3aBHCUT OT
MPEANOCEBHON 00PaOOTKH CEMSIH.

1. B moceBax sipoBoii TBEp a0 mimeHutsl Opendyprekas 10 npumeHeHue mpo-
TpaButenei cemsin Typuon, KO (0,35 1/T) obecnieunsno HaubombIiee B ONbITE yBe-
JUYCHUE TI0JIeBOM BeXokecTH ceMsH Ha 5,0%. B moceBax msrkoi nieHuns! FOro-

17



Bocrounast 2 monoKUTENbHBIE PE3YJIbTATHI MOTYUYEHbI IPH UCTIOJIb30BAaHUH TIpeTa-
pata Cuenux Kom6u, KC (1,5 1/1).

B noceBax TBEpao# nienuibl OpenOyprekast 10 npu HanOobIIeH B OMNbITE
coxpaHHOCTH pacteHuit (89,2%) nabmronanach u camasi BICOKasi 00I1asi BbDKUBae-
MOCTh ceMsiH U pacteHuit (68,3%). E€ Oomnee BbICOKME TTOKA3aTENU, MPEBBHICUBIIINE
KOHTPOJIbHBIN BapuaHT Ha §8,0%, oOecnieunio npuMeHeHue npemnapata Typuon, KO
(0,35 n/1). OH xe okazaincsa 0osiee 3OPEKTUBHBIM U B MOCEBAX MATKOM MIIIEHUIIBI
FOro-BocTounas 2, npubaBka K KOHTpOJIO cocTaBuia 5,5%.

2. JlocToBepHOE TOBHINICHHE Yuciaa MPOoayKTuBHBIX ctedneir (HCPyps = 13
wTyk/M?) B nocesax TBEpAON nmenunsl Openbyprekas 10 obecrneunno npuMeHe-
uHue npemnapatoB TMT/I-uroc, KC (2,5 n/T) u Pakcun Ynerpa, KC (0,25 1/T), co-
craBuBiee 25-30 mWTyk/M2. DT K€ MPOTPABUTENN OKA3AJIUCh JOCTOBEPHO Oolee
() PEKTUBHBIMU B TTOBBIIIIEHUHU TIJIOTHOCTH MPOAYKTUBHOTO CTEOJIECTOS B MOCEBaX
Msrkou mmenunsl FOro-Bocrounas 2, npubaBka cocrapmia 15-27 IHTYK/MZ. B no-
ceBax MArKou mueHuIsl JI-503 oarHaKOBBIN Ty4Ilni pe3ybTaT MOJIyYeH Ha BapH-
antax ¢ npotpaButensimu Crernnk Komou, KC (1,5 i/t) 1 TMT/ mmroc, KC (2,5
J7/T), T/I€ YUCIIO MPOAYKTUBHBIX CTEOJIEH IOCTOBEPHO OTIUYAIOCH OT KOHTPOJIS Ha
18 mwryk/m?.

3. HaubonsIiee nocroBepHoe cHmxkeHue pacmnpocrpanenus 0osne3nu (HCPgs
= 5,5%) B moceBax TBEPaOM mieHulbl Openbyprekas 10 (va 11,1%) obecneunio
npumenenue npenapara TMT/I-umroc, KC (2,5 n/T). B nmoceBax MATKO# NIIEHUIIBI
JIy4IlIA€ pe3yJIbTaThl ITOIYYEHBI TP IPUMEHEHNH npenaparoB Pakcun Yiberpa, KC
(0,25 n/1) (copt FOro-Bocrounas 2, cumxenue Ha 12,4%) u Typuon, K3 (0,35 1/1)
(copt JI-503, cauxenue Ha 11,4%).

4. B noceBax TBEpa0i1 neHuisl OpenOyprekas 10 1ocToBepHOE yBEIMUECHHE
MakcuManbHoM momany auctees (HCPgs = 1,4 Teic. M%/ra) Ha 2,4 ThIC. M%/Ta UK
18,8% obecneumno npumeHenue npenapata TMT/I-mmroc, KC (2,5 n/T). Ha sTom
K€ BapHaHTe U BapuaHte ¢ npemnapatom Typuon, K3 (0,35 11/T) cpopmupoBacs no-
croBepHO 6osee Boicokuit (HCPgs = 0,067 mun mM? aueii/ra) I

B noceBax msrkoit nieruisl FOro-Bocrounas 2 nanbonsiuit 3 exr B mo-
BBIIIICHUM MaKCUMaJIbHOM 11o1aau tuctheB U OII monydeH npu npuMeHeHUH po-
tpasurens Typuon, KD (0,35 11/1). [IpubaBka K KOHTPOIIIO cocTaBuia 3,8 ThIC. M%/ra
u 0,282 muH M 2 mHeii/ra. B nocesax spoBoii mIIeHUIBI MArKoit copra JI-503 mo-
CTOBEpHOE YBEJIMUEHHUE MAaKCUMaIbHOU romaau auctbeB U OII obecneumnno uc-
nosib3oBanue npenapara Paxcun Ynbrpa, KC (0,25 11/1), addekT okazancs paBeH
2,2 teic. M%/ra u 0,142 muH M?- qHeil/ra.

5. HauBebicuiyto yposkaitHocTh TBEp10# neHuisl Opendyprekas 10 0,88 1/ra
Y aHAJIOTMYHYIO0 MpubaBky yposxkaitHoctu 0,17 T/ra obecrneunso npuMeHeHHue Ipe-
napara TMT/I-mumoc, KC. g msirkoit nmenuust JI-503 naubonee s3ppexkTuBHBIM
B TIOBBINICHUU yposkaitHocTu (Ha 0,12 T/ra unu 13,8%) okaszaiach UCIIOJIb30BAaHUE
npenapara Typuon, KD (0,35 n/1).

6. JlocroBepHoe nosimenue Maccol 1000 3épen (HCPgs = 0,7 r.) nipu npe -
MOCEBHOM 00pabOTKE CEMSIH OTMEUEHO MPH UCTIOIh30BaHuu npemnapara Typuon, KO
(0,35 n/T) Ha copte Openbyprckas 10 u Ha copte JI-503.
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IIpenMyIiiecTBEHHOE BIIMSIHUME HA YPOXKaWHOCTHh 3€pHA TBEPAOMU IILIEHHUILIBI
OpenOyprckas 10 oka3piBasin Macca 3epHa ¢ kojioca (I = 0,97) u macca 1000 3épen
(r=0,83).

/. CaMoOll BBICOKOM HATypOM 3epHa XapaKTepU30BajlaCh MsTKas MIIEHUIIA
FOro-Boctounas 2, nocroBepHo npesbicuBiias (HCPos = 4 1/11) mo qaHHOMY noka-
3arento 3epHo TBEpAOH nueHulsl OpenOyprekas 10 Ha 6 T/11 1 3epHO MSTKOM Miiie-
aune! JI-503 Ha S /5.

Hocroseproe nosbitienne (HCPys = 6 1/:1) HaTyps! 3epHa Ha 12 /1 oT™Meua-
Jock npu npuMmeHeHuu npotpasutens Crennk Komou, KC (1,5 n/T) mns mpemmo-
ceBHOW 00paboTku cemsiH TBEpAON miieHuibl OpeHoOyprckas 10. 3epHO MATKOM
nmeHuIsr JI-503 xapaktepu3zoBanochk 0oJiee BRICOKOW HATYPOH (C JOCTOBEPHBIM PO-
ctoM Ha 10-17 r/x1) mpu IprMEHEHUH BCEX MPOTPABUTENEH CEMSIH, 32 HCKITIOUEHUEM
TMTI-mumroc, KC (2,5 a/1).

8. Camblif BBICOKUN COOp CBHIPOM KJICHMKOBUHBI MOITYYEH C 3€PHOM MATKOU
nmeHunsl FOro-Bocrounas 2. On coctaBun 0,34 T/ra U CyIIECTBEHHO MPEBBICHII
(HCPg5 = 0,02 1/ra) cO0p KICHKOBUHBI C 3epHOM MsTKOM mieHutsl JI-503 u TBEp-
noit mienunbl OpenOyprekast 10 va 0,02-0,07 1/ra. Haubomnsinyto npubaBky coopa
CBIPOI KJIeHKOBHHBI TBEp0M mieHuiibl Opendyprekas 10 obecrneunsn mpoTpaBu-
tenb cemsiH TMTI-tutroc, KC (2,5 n/T), markoi nmenutisl FOro-Boctounas 2 — Ty-
puoH, K3 (0,35 /1) u Pakcun Yasrpa, KC (0,25 1/T), Msirkoit nmenuist JI-503 —
Typuon, K3 (0,35 a/1).

9. IlpennoceBHast 00paboTKa ceMsiH ApoBOW TBEPAOH mieHuIsl OpeHoypr-
ckasg 10 m apoBor msarkor mmenunsl Oro-Bocrounas 2 npenapatamn CreHuK
Kom6u, KC (1,5 n/1), TMT-tumtoc, KC (2,5 n/1), Typuon, K3 (0,35 51/T) u Pakcun
VYawsTpa, KC (0,25 51/T) 10CTOBEpHO COMPOBOXKIATACh POCTOM 3aTpaT COBOKYITHOM
snepruu Ha 1,41 — 2,20 I'JIxx/ra u 1,95 — 3,06 I'J>x/ra, yBeIudeHUEM BbIXOa YHEP-
ruu ¢ ypoxkaem Ha 3,49 — 6,29 I'JIx/ra u 5,26 — 8,67 I'J[>x/ra 1 OBBIIICHUEM YH-
CTOTO PHEpreTHdeckoro aoxosa Ha 2,08 — 4,09 I'/Ixx/ra u 3,20 — 5,61 I'[Ix/ra.

Haubonee suepreruuecku 3PGEKTUBHBIM SBISIETCS BBIPAIIMBAHUE MSTKOU
nmenunbl FOro-Bocrounas 2 u JI-503, ¢ koadpuimenToM sHepreTudeckoi 3 dek-
TUBHOCTH 2,17.

10. Hanbonee BbicOKasi peHTa0EIbHOCTH IPOM3BOICTBA OTMEUAIACh MIPH BbI-
pammBaHuu sipoBoii TBEp 0 mimenutibl Openodyprekas 10. Ona cocraBuna 54,38%
u noctoBepHo npesbicuia (HCPgs = 0,94%) peHTa0enbHOCTh TPOU3BOJICTBA SIPOBOM
Msirkoi nmreHuIsl FOro-Bocrounas 2 u JI-503 na 8,78 — 25,45%.

Jlyumive pe3ynbTaThl Ha BCEX COPTaX 00€CIEeUnIIo CI0Ib30BaHNEe IPOTPaBU-
tens Typuon, KD (0,35 11/1).
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IPEJIOKEHUSA TPOU3BOACTBY

J1J1s1 TOBBIIIIEHUS] YPOKAMHOCTH, BAJIOBBIX COOPOB M SKOHOMUYECKOH 11eJ1eCOo-
00pa3HOCTHU MPOU3BOACTBA MPOIOBOIHCTBEHHOTO 3€pHA SPOBOM MIIIEHUIIBI HA Yep-
HO3EéMax 10kHbIX OpenOyprckoro Ilpemypanbs pekoMeHayeTcsi BbIpalllMBaHUE
TBEPI0M TeHuIbl copta Opendyprekas 10 u msrkoit nuenuisl FOro-Bocrounas
2 B TEXHOJIOTHSIX 3aIIUThl PACTEHUH, BKIIOYAIOIIUX MPEIINOCEBHYI0 00pabOTKy ce-
MsiH. Jlis mpeanoceBHONW 0OpaOOTKH CEMsH 11e7IeCO00pa3HO UCIOIb30BaHUE MPO-
tpaButens Typuon, KD (0,35 1/T) (XuMHU4YeCKHid KJTaCC UMH1a30J1bI + TPHUA30JIBI).

A TakKe B CBSI3M C MOMYJISPU3ALMEH OPraHUYECKOTO 3eMIIe/IeNUus PEKOMEH-
JyeM BKJIIOYATh JJISI TIPOU3BOJICTBO OPTAHMYECKOW MPOIYKIIUU 0OpabOTKY CEMSH
npenaparom @urocniopun — M, XK (1 /1) (xuMuyecknii kiacc 6akTepuaibHbie QyH-
TUITUABI + OMOJIOTHYECKHE TIECTUITUABI (TUTP HE MeHee | M. KUBBIX KIETOK U
criop/ma Bacillus subtilis, mrramm 26-]1).

IMEPCHHEKTHUBBI JAJIBHEUIIEN PABPABOTKHA
B CBA3H C CYHICCTBCHHBIMH U3MCHCHHUAMMN TCXHOJIOTHMH BO3ACJIIBIBAHUS APO-
BOU MIIEHUIIBI, a TaKkKe (HOPMUPOBAHUEM PE3UCTEHTHOCTH Y BO3OyauTENEH O0Ie3-
HGI71 3CPHOBBIX KYJBTYD, HGO6XOI[I/IMO MNpOAOJIZKUTE HCCICAOBAHHA II0 HJAHHOMY
HaIIpaBJICHUIO, d ”UMCHHO ITOUCKY HOBBIX B(i)(i)eKTI/IBHBIX IIpcrapaToB, KOTOPBIC 066C-
IIe4aT POCT YPOKAMHOCTHU M MOBBIIIEHUIO KAYECTBA 3E€PHA.
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