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OBILIAA XAPAKTEPUCTHUKA PABOTbBI

AKTyaJabHOCTB. [IpoOnembl nerpajganuu NMo4yB, HETATUBHBIE ITOCIIEICTBUS
JNETyMYyCHUPOBaHMsI, JucOajaHca OpraHu4ecKoro BeleCTBA M OMO(HIBHBIX
JIEMEHTOB, 3arPA3HEHUS MTOYBBI OTXOJAMU KU3HEIEATEIbHOCTH, OJUIFOTAHTAMU U
3aceJieHHs] BpEAHBIMU OWOAreHTaMu SIBJISIOTCS TJIABHBIMHU  BBI3OBAMH  JJISA
BBICOKOITPOYKTHBHOTO (PYHKIIMOHUPOBAHUS arporeHo3oB. He mnpeamnpuHsTeie
CBOEBPEMEHHO MEPOIPUATHS IO BO3BPAIICHUIO W BOCCTAHOBJICHHIO NAXOTHBIX
IJIOIIAIEW B DKCIUIyaTallMI0 NPUBEAYT B KOHEYHOM HTOre K YTpaTe JAaHHOIO
3eMENBbHOTO pecypca U KakK CIEACTBHE K OOPETEHHMIO SKOJOTMYECKOrO pHUCKA.
VYTpaueHHbIE 3€MJIM CETBCKOXO035MCTBEHHOIO0 Ha3HAYEHN HEOOXOIUMO HE TOJIBKO
BECTU B O0OOpPOT MPOM3BOJACTBA, HO M CO34aTh YCIOBHUS JUIsl ULIAAALIETO
B3aMMOJICHCTBHS C OKpY’KaroluM OuoneHo3oM. Mcxonas U3 3Toro, UCCIeqOBaHUs
[0 WCIHOJIb30BAHUIO  CAlpPOIENIEBbIX OTIOKEHUM C LEJIbI0  IOBBIILICHUA
IPOAYKTUBHOCTH M OHOJIOTU3ALIMKA arpoOLEHO30B SIBISIOTCS aKTyaJbHBIMH, KakK C
TOYKHU 3PEHUs DKOHOMHYECKON BBITOJBI, TAK U C TOYKU 3PEHUS DKOJIOTHYECKOU
0€30I1aCHOCTH OKPYKAroIIeH Cpeibl U CHUKEHUS IECTULUIHON Harpy3KHu.

Crenensn pa3padoTaHHOCTH TeMBI. N3yuenunem COCTOSIHUSA
arpoUTOIIEHO30B, WX OWOJOTM3alMKi, pPA3JIUYHOM JIerpajaluueld  MOYBbI,
MEpPONPUATHAMU [0 OXpaHE H BOCCTAHOBICHHIO IIOYBEHHBIX PECYPCOB,
CaIlpOIENIEBBIMU OTJIOKEHUAMU B POCCHY 3aHUMAanNMCh MHOTHE YYEHBIE, HAIIpUMED,
AnekceeB A.M., bapanosckas B.A., bacueB C.C., I'puropos M.C., JlemuaeHko
I'.A., 3Bomunckuii B.11., Bonnn B.M., KupeitueBa JI.B., Kpyxunun WN.I1., Canun
C.C., CeménoB A.M., CokoisioB M.C., Tepexosa B.A., ®omuna H.B. u ap.

OnHako KOMIUIEKCHBIX HCCIEJOBAaHUM 1O BIHSHHUIO  CAIpOIIEIIEBbIX
oTioxkeHnit Bonro-AxtyOuHCKON moiimMbl Ha (OPMHUPOBAHUE TIJIOJOPOIUS TOYB,
cTabunuzanuio (UTOCAaHUTAPHONH OOCTAaHOBKH, HA UMMYHHYIO CHCTEMY MIIICHHUIIBI,
KapTodens, peauca, MATINKA JIyTOBOTO HE BCTPEYAJIOCh.

Hean uccienoBanmii — HaydHoe 000CHOBaHWE M pa3padOTKa TEXHOJIOTHMA
BO3/ICJIBIBAHUSA IIOJIEBBIX KYJBTYp C IPUMEHEHHEM CaIlpONEIEBBIX OTIIOXKECHUN
Bonro-AxtyouHckoi noitmel B ycinoBusix Huxnero IToBomxbs.

3agaum uccjie10BaHUI:

- MPOU3BECTH MOHUTOPHUHT CAlpOIETIEBbIX O0TI0XKEeHUH Bonro-AxTyOuHCKOM
MMOMMBI,

- HayyHO O0OOCHOBaTh MEpPONPUSTHS, HANpaBICHHbIE HAa CTAOMIM3AIUIO
arporeHo3a KapTo(esbHOro MoJjsi C IPUMEHEHUEM CANPONENIEeBbIX OTI0XKEHHUIH;

- BBIIBUTH OCHOBHBIE ITapaMETpPbl MPOAYKTUBHOCTH  CaIlpPOIEIEBBIX
oTJ0KeHui Bonro-AXTyOuHCKON MOMMBI;

- BBIABUTH OT3BIBYMBOCTH TECTUPYEMBIX PACTEHHW HA JO3UPOBAHHOE
BHECEHUE CaIpOIIENIEBIX OTI0XKEHUIN Boaro-AXTyOMHCKON MOMMBI;

- OILIGHUTh BJMSHHE CaMpoOIeNeBbIX OTIOKEeHHH Bonro-AxtyOuHckoi
NOMMBI HAa UYMMYHHYIO CUCTEMY TECTUPYEMBIX PACTEHUI C MPUMEHEHUEM (POHOBBIX
Harpys3oxK;
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- TPOBECTH HKOHOMHYECKHUH TMPOTHO3 M YCTAaHOBUTH A(HPEKTUBHOCTDH
NPUMEHEHUSI CaNpONENeBhIX OTIOXKEHUH Bonaro-AxTyOMHCKOM TOMMBI mpu
BO3JICTIBIBAHUM TOJIEBBIX KYJIBTYP.

Hayuynas HoBu3Ha. Ha ocHOBaHMM TpPOBEAEHHBIX UCCIEAOBAHUMI
pazpabotanbl  3(QPEKTUBHBIC TMPUEMBI, HAMpaBJICHHBIC HAa  IOBBIIICHUC
IPOIYKTUBHOCTHU arpOLEHO30B:

- Ilporpamma s OBM «Knaccudukatop nepeBbeB U KyCTapHUKOB IS
CO3/IaHUSI 3AIIUTHBIX JIECHBIX HACAXKICHUHN NJIA MPEKPAILCHUS JeTpajaliy MOYB U
MOYBEHHBIX MOKPOBOB» (CBUAETENBCTBO O perucTpanuu nporpammsl ais OBM
2022661565, 23.06.2022.).

- B pamkax Beinonaenus ['ocynapcrBenHoro kontpakta Ne 162/20 na temy
«IIpoBenenue wuccneAoBaHU W pa3paboTKa METOAMKU OIpPEACNICHUs HOPM H
MpaBWI MO MPOECKTUPOBAHUIO, CO3JAHUI0O U PEKOHCTPYKIIMHU 3aIUTHBIX JIECHBIX
HACaXJCHUM Ha 3eMJISIX CEeJIbCKOXO3SHUCTBEHHOIO Ha3HAYEHUs» pa3pabdOTaHbI
TEXHOJIOTUYECKHE MPUEMBbl U PEKOMEHAAIMU: TexHono2usi co30aHus 3aujummusix
JIECHbIX HACAJXCOEHULl HA 3eMJISIX  CeNbCKOXO3AUCMBEHHO20 HA3HAYEHUsT No
azponecomenuopamueuvimM  patonam,; Hucmpykyus no npouiaxmuyeckum u
ucmpeoumenvHbiM  Mmepam 060pvovl ¢ epedumenimu U OOAe3HAMU Jeca,
Memoouueckue ykazanus no npoGeOeHuUI0 NPOMUBONONCAPHBIX MEPONPUIMULL 8
3JIH; I[Ipoepamma n1eco800cmaeeHHbIX MEPONPUAMUIL.

- BapuatuBHOCTb peanu3anuu OMOJIOTUYECKOTO NOTEeHINaIa
CTpaTerM4ecKod KyJabTypbl (Ha TpUMEpe MIICHUIIbI) COBPEMEHHBIMU U
NEPCIICKTUBHBIMU arpoxuMuieckumu cpeacreamu (nateHt RU 2020622604)

- Peanuszanus OHMOJOTMYECKOTO MOTEHIMANA TEXHUYECKOW KyJIbTypbl (Ha
pUMeEpe XJIOMYATHUKA) COBPEMEHHBIMH M TEPCHEKTUBHBIMU arpOXUMHYECKUMU
cpeactBamu (matent RU 2020622605)

- BapuatuBHOCTH peayM3aliu OMOJOTUYECKOTO TIOTEHIMada JIECHBIX
KyJbTYp (Ha MpUMepe UIIbMOBBIX) JUIS IIEJICH 3aIUTHOTO Jecopa3BeaeHus (maTeHT
RU 2020622606).

[Tomy4yeHsl U cHUCTEMAaTU3UPOBAHbI AaHHBIE O (DPUTOCAHUTAPHOM COCTOSIHUH
(GYHKIIMOHUPYIOIIUX — 3alIUTHBIX JIECHBIX HACaXJIEHUM, OOBEKTa OBPAXKHO-
0aJIOYHON CUCTEMBI KaK MOJHOLIEHHOTO KOMIIOHEHTA N3Yy4aeMOro arporeHosa.

BoisiBieHa  OT3BIBUMBOCTH  COPTOBBIX OCOOCHHOCTEM KapTodens Ha
JI03UPOBAHHOE BHECEHHE CAIIPOIIENICBBIX OTI0KEHUN Bonro-AXTyOMHCKOM TTONMBI.
VYcraHoBIEHBI MEPCIIEKTUBHBIE HANTPABJICHUS BO3/IEIBIBAHUS U 3aIIUTHI KapTodes
OT BPEAOHOCHOU MaToN0ruu. BhIsIBIEHO BO3/IEHCTBHE €CTECTBEHHBIX (DYHTUIIUIOB
Ha POCTOBBIE OCOOCHHOCTH KapTo(ens Mpu paHHMX dTarax BEreTallMOHHOTO
pazButud. OmnpeaeneHa oNTUMAalIbHAs TO3UPOBKA CAMPOIENEBbIX OTIOKEHUHN MpHU
BHECEHUU B CBETJIO-KAIITAHOBYIO MOYBY. YCTAaHOBJICHO BJIMSIHUE CAIpPOIENIEBBIX
OTJ0KeHU Bonro-AXTyOMHCKONW MOMMBI HA UMMYHHYIO CHCTEMY TECTUPYEMBIX
PaCcTCHUMN.

Teopernueckasi 1 NpPaKTHYECKasA 3HAYUMOCTh. OCHOBBIBAsICh HA aHAJIN3E
MHOTOJIETHETO MaTepHalia UCCIIe0BAHMIA:



- TEOpEeTUYECKU OOOCHOBAHO U MPAKTHUYECKU JI0KAa3aHO MPUMEHEHUE
CampoIieNeBbIX OTJIOKEHUU TMPHU BO3JETbIBAHUU KapTodens, sipOBOM MIIEHUIIHI,
peauca W MATIUMKA JIYrOBOTO B YCJIOBUSIX Boiro-AXTyOMHCKOW MONMBI,
MO3BOJIAIOLIEH 3HAYUTENBHO YBEJIMYHUTh IPOIYKTUBHOCTh PACTEHUI;

- Ha OCHOBE OCOOCHHOCTEH (OPMHPOBAHUSA IMOYBEHHOTO ITOKPOBa
M3y4yaeMOU TEPPUTOPUM POBEAEH MOHUTOPHUHT CAMPOIETIEBBIX OTIOKEHUN;

- paspaboTaHa TEOpEeTUYECKass OCHOBA M TMPAKTHYECKH TMPUMEHEHBI
AJIEMEHTHl TEXHOJOTMHM BO3JCIBIBAHUS KapTodesis C MOMOIIBIO CalpONeIeBbIX
OTJIOKCHMI;

- TEOPETUYECKM OOOCHOBAHO U TMPAKTUYECKU JOKA3aHO BIIUSHUE
camnpoIieNeBbIX OTI0KEeHU Bonro-AXTyOMHCKON MONMBI HA UMMYHHYIO CUCTEMY
TECTUPYEMBIX PACTEHUM;

- Hay4YHO-0OOCHOBAaHO M TPEJIOKEHO UCIOJIb30BAHUE CaIPOIENIEBhIX
OTJIOXKEHHUM TIPU BO3JIEIBIBAHUM KapTOders, SpOBOM MIICHUIIBI, pEArca U MSTIIMKA
JyTOBOTO.

Metongosioruss U MeTOAbI HCCAeA0BaHMU. MeToq0orus MPOBOAUMBIX
uccieoBaHui 00001IeHa Ha OCHOBE HAYYHBIX MyONMuKaiuii, GOpMyIUPOBKE 1NN
W 3aJad UCCIEJOBAaHUM, 3aKiajgke JIa0OpaTOPHBIX M TOJEBBIX OIbBITOB,
HaOII0ICHU, YUETOB, CTATUCTUYECKON 00pa0OTKE IKCIIEPUMEHTATBHBIX JAHHBIX U
aHaJIN3€ NOJIYYCHHBIX PE3yJIbTaTOB.

IHos105keHus, BHIHOCHUMbIE HA 3AIIUTY:

- MOHUTOPUHT canponeieBbIX 0TII0OXKEHUH Bonro-AXTyOMHCKON OMMBIL;

- OcHoOBHbIC mMapamMeTpbl MNPOJYKTUBHOCTH CAMpOIENIEeBbIX OTIOKEHUHN
Bonro-AxTyOuHCKON TTONMBI,

- OT3BIBUMBOCT TECTUPYEMBIX pPACTEHUN Ha JO3WPOBAHHOE BHECEHHUE
campoIieNeBbIX 0TJIOKEHUN Boaro-AXTyOuHCKON MONMBI;

- BrausiHue campormeneBbiX OTIOXKeHUM Bonro-AxTyOuHCKON TOMMBI Ha
UMMYHHYIO CUCTEMY TECTUPYEMBIX PACTEHHM MpH (JOHOBBIX HATPy3Kax;

- DKOHOMUYECKUN MPOTHO3 U (D (PEKTUBHOCTH MPUMEHEHHUS CAIPOIEIeBBIX
oTJIoXkeHU Boyiro-AXTyOUHCKON TONMBI IPU BO3/IETBIBAHUU MOJIEBBIX KYJIBTYP.

CreneHb 10CTOBEPHOCTH Pe3YJIbTATOB UCCIAEA0BAHUI MTOTBEPKIACTCS:

- DKCIIEPUMEHTAILHBIMU MHOTOJIETHUMH HCCJIEAOBAHUSIMHU, BBITIOJIHEHHBIMHU
Ha COBPEMEHHOM METOJAMYECKOM YPOBHE;

- CTAaTUCTUYECKOU 00pabOTKOM pe3ysIbTaTOB UCCIEIOBAHUT;

- pe3yibTaTaMH pa3padOTaHHOW TEXHOJIOTHU BO3JEbIBaHUS KapTodens u
BHeapeHuem B 2022-2023 rogax B KOX 3aituesa B.A. ['opoauieHckoro paiona
Bonrorpanckoii obnactu Ha miomaan 10 ra u KOX Anapocona I1.A. Jlumanckoro
paiiona ActpaxaHckoi obmactu Ha uiomaau 30 ra.

Anpobanusi pad6oTbl. OCHOBHBIE TTOJOKEHUS JUCCEPTALMU JOKJIAIbIBATIUCH
Ha 11 MexayHapoaHbIX U C MEXIYHApOJHBIM YYACTHUEM HAyYHO-TIPAKTUYECKUX
koH(pepennusax (Conenoe 3aitmurie 2006, 2015, 2020), (bonrapus, Codus 2011)
(Mocksa 2020, 2022), (Camapa 2006, 2015, 2020), (PoctoB-na-Hony 2023),
(Cypryt 2023).
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Hyoankamuu. [To maTepuanam ucciieqoBaHui onmyOIuKoBaHO 48 meyaTHBIX
padot, B ToMm uucie: 9 crareii B uzganusx Web of Science Core Collection mu
Scopus; 6 crareit B m3ganusax RSCI; 4 crateu B Ilepeune BAK u PY/IH; 3
nateHTta; | mporpamma it 9BM; 1 monorpadusi. B crarbsx, HamuMcCaHHBIX B
COaBTOPCTBE, J0JIsl INYHOTO y4acTus aBTopa oosee 86 %.

Crpykrypa n 00béMm auccepramum. /[uccepranmoHHas padoTa M3JI0KEHA
Ha 340 cTpaHullax, COCTOUT W3 BBEACHUS, 6 TIJaB, 3aKIIOYEHUS (BBIBOJIOB U
peKOMeHIaIii  mpPOou3BOACTBY). Brxmtowaer 27 Tabmum, 40 pucyHkoB, 6
npwioxkeHui. CIMCOK JTUTEPaTypbl CONEPKUT 453 MCTOYHMKA, U3 KOTOPBIX 28 Ha
WHOCTPAHHBIX SI3bIKAX.

Opranuszanus UCCIACAOBAHMN M eKJIapalus JUYHOI0 Y4acTHS aBTOpA.
Hucceptanus cofepkuT (HaKTHUECKUI MaTtepual MPOBEJACHHBIX HCCIEIOBAHUN B
nepuon 2001-2022 rr. Pazpaborka mporpamm HCCIEIOBaHUN, METOAUYECKUIN
noa0op, MOCTAaHOBKA MPOOJIEM HCCIEAOBAHHM, MPOBEACHHE JTaOOPATOPHBIX U
MOJIEBBIX ONBITOB, HATYPHBIE HCCIICIOBAHUS, AaHAIN3 MOJYYEHHBIX PE3YJIbTATOB,
BBIBOJIbI 1 PEKOMEHJAIIUH BBITOJIHEHBI JIUMYHO aBTOpOoM. [IpoBoguMEIE OT/IENbHbBIE
aneMeHThl uccneaoBanuil (15%): mpumeHeHue BapuaHTOB (DOHOBOM HATPy3KHU
HMCKYCCTBEHHOT'O 3apa’kKeHUsI TPUOOB BBIMOJHEHBI ¢ Ucnoib3oBanueM LIKIT 'KOM
®I'bHY BHHUH® (http: www.vniif.ru/vniif/page/ckp-gkmf/1373); ocHoBHBIE
arpOXMMHYECKUE TOKa3aTeIu IMOYBEHHBIX O0Opa3lioB BBIMOJHEHBI COBMECTHO CO
cnenuanucramu @I'bHY BHUN®, ®I'BHY «ITADHII] PAH».

BaaromapuocTu. ABTOp  BbIpakaeT  OJIaroJapHOCTh 32  HAy4HOE
HACTaBHUYECTBO M TIOMOIIb TMpPH TMOJATOTOBKE JAUCCEPTAllMd HAYYHOMY
KOHCYJIbTAHTY JIOKTOPY CEJIbCKOXO3SMCTBEHHBIX Hayk, mpodeccopy FO.H.
[IneckaueBy, akagemuky PAH Al I'muaymkuny, npoktopam Hayk FO.H.
Cyxopykux, WN.IO. IToakoBeipoBy. Ocobasi 6J1aroapHOCTh HAYYHBIM YUHTEIISIM

akanemukam PAH | M.C. I'puroposy | | B.II. 3BonuHCKOMY

OCHOBHOE COHEP>XXAHHME PABOTBI
1. BuoJsioru3anusi arpoueHo30B B 00ecre4eHu N MPoa0B0JIbCTBEHHOM
0e30macHOCTH

BrImoHeH MOUCKOBBINM aHATTUTUYECKUNA 0030p HAYUHBIX WH(OPMAITMOHHBIX
WCTOYHUKOB OMYOJMKOBAHHBIX pE3YyJIbTATOB HCCJICAOBAHMA TI0 OCHOBHBIM
HaIpaBJICHUSIM  TPOJIOBOJILCTBEHHOW 0€30MacHOCTH, Kak (UTOCAHUTAPHOTO
OJlaronoiayyuss TeppuUTOpUU. PaccMOTpeHbl BOMPOCHl Aerpafaliid MOYBEHHOTO
pecypca, a Takke MNPeJIoKEHHbIE MEpOINPUATUS MO OXpPaHEe U BOCCTAHOBIIEHUIO
MOYBEHHBIX pecypcoB. IIpoBeaeH aHaiM3 HAyYHBIX HCCIECAOBAaHUN 1O
MOYBOTPYHTaM, KakK MEPEXOJHON MOJENU K IIOAOPOJHOM IMOYBE M OKA3aHHOE
MOJIOKUTEIIBHOE ~ BIMSHHE  CaMpOINENeBbIX OTJIOXKEHUNM Ha  KaueCTBEHHBIC
[I0Ka3aTeu pacTeHU,

2. MeToa0J10r1sl, METObI, YCJIOBHUA U 00BEKTHI HCCJIEI0BAHUI

B wuccrnenoBaHusix ~ NPUMEHEHbl ~ METOJUYECKHE  PEKOMEHIAIWU:
[Tepecbimkuna 3.®. (1989), HocmexoBa Bb.A. (1972,1985), Ilockimanoa I'.C.
(1997), Hukurenko I'.®. (1982), PykoBoactBo moa. pex. Yynkosa H.U. (1939),


http://www.vniif.ru/vniif/page/ckp-gkmf/1373

7

noa pen. Aromuna B.A. (1989), AzapoBa O.B. (2015), AnexceeBa A.M.
(1950,1954,1986), Anapeera B.M. (1999), barposa M.H. (1939,1985), Bunbsimca
B.P. (1947); basmeipeBa I'.M. (1985), BapaeBa A.M. (1975), bapreneBa .M.
(1991), Bansrunoii-Mamotunoit E.T. (2001), Bepemeitunk E.B. u mp. (2011),
Buxroposa /[.I1. (1991), Bunesimca B.P. (1947), I'pubyct W.P. (2016), droxukoBa
A.B. (2017), EpmakoBa A.M. (1972), Xnmanosa FO.M. (2016), 3anecoa C.B.
(2020), 3axapesckoro B.M. (1989), Meanmosoii E.A. (2015), MBonmna B.M.
(1995,2001,2003,2017), mox. pen. Cyxopykux HO.M. (2017), Kaunnckoro H.A.
(1965), Kpyxwnmmaa W.IT. (1971,1980,2001), Ky3uemosa B.B. (2011), Kymanuesa
A.IL. (2006), Jlakuna I".®. (1990), coct. TykrapoBa B.1. u mp. (2003), Jiebenea
C.N. (1982,1988), Kanpanosa A.B. (2020), Jluteunosa C.C. (2011), MaeBckoro
I1. (1933), mox. pexn. Ilnemakora B.H. (1983), mox. pea. Auapeea B.M. (1995),
(2004), benseea A.M. m gp. (2021), moxm. pen. Jomxkenko B.M. (2009),
Cemenroturoit A.B. u np. (2010), (2013), Cynranosoit M.X. (2017), Konmykuau
C.B. u ap. (2016), (2013), HerpycoBa A.W. u ap. (2005), Poyamra JI.JI. (1998),
JlabopaTopHbIe UCCIeI0BAHMS IO BBISBIICHUIO 3aBUCUMOCTH POCTOBBIX ITPOIIECCOB
U BBDKMBAEMOCTH PACTEHMM Ha paHHUX »JdTamax OHTOreHe3a MPOBOJWIU TIO
pexomenpanuaM [muaymkuHa A.IT. (2004,2010,2011).

JlanHbple TOJNIEBBIX HAONMIOAEHH 00padaThIBAIMCh CTAaTUCTUYECKUMHU
METOJIaMU C UCTOJb30BaHueM mnporpaMmMmubix cpeactB MS Exel u STATISTICA
6.0, STATISTICA 10, mporpammuoro obecrieueHuss AmScope.

HccnenoBanuss ObUTM  pa3[eleHbl Ha TOJTalHOE perjJaMeHTHpPyeMOoe
ucnonsenue B nepuox 2001-2022 rr.:

- HaTypHbBIC IKCTICIUIIMOHHBIE UCCIICIOBAHUS N3ydaeMoi perabedHoN hopMbl
2016-2018 rr.;

- TIOJIEBBIE OMBITHI C 3AJ0KEHHBIMU MPOU3BOJACTBEHHBIMHU IIMKJIAMH Ha
opomaeMoMm  yuactke IlIpukacnuiickoro HHWW  apugHoro 3emnenenus
(Actpaxanckas obmactb) B 2001-2005 rr. m Ha 0a3e Xo3sicTBa «AHKION»
pacmnoyioKeHHOTO0 Ha MeXCyObeKTHOU rpaHulle Ps3anckoit u Tynbckoi obnacreit
2022 r.

- JIECOTaTOJIOTHYECKU MOHHTOPUHT (YHKIIMOHUPYIOMIMX  3al[ATHBIX
JecHeIX Hacaxaeauit 2020-2022 rr;;

- J1abOpaTOpPHBIE OMBITHI C TMPOTPAMMHPOBAHHBIMU YCIIOBUSIMH, OIIBITHBIC
VCCIIEIOBAHUS B YCJIOBMSX 3aKpbITOro rpyHra BblojgHeHsl B @PI'bBHY BHUNOD
(otmen  pe3ucTeHTONOTMM, LIGHTp  WHHOBAIIMOHHBIX  HAHOKOMIIO3UTHBIX
OMOJIOTUYECKA aKTUBHBIX MaTEPHUAJIOB, OTHEN OC30MaCHOCTH M TPOIYKTUBHOCTH
arposkocuctem, [IKII nmabGoparopusi uckycctBennoro kinummara (JIMK), IKII
I'K®M) 2020-2023 rr.;

- KamepaJibHble pPA0OThI MO CTAaTUCTUYECKOW 0O0pabOTKE MOITyYEeHHBIX
pesynbratoB 2001-2022 rr.

B wucneiTaHMsX TO MCCIENOBAHUIO BBDKMBAEMOCTH B3SAT BO30YIUTENb,
BBI3BIBAIONIMKA  (py3apuO3HBbIC TMOPAKEHUS 3CPHOBBIX KyJbTyp: Fusarium
culmorum(W.G.Sm.). TIpoBoaumbie HCCIIEOBaHUS C MPUMEHEHHEM BapHAHTOB
(GOoHOBOW  HAarpy3ku HCKYCCTBEHHOTO 3apaKeHUsi TpuOOB  BBIMOJIHEHBI C
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HCIOJIb30BaHUEM LKII I'KOM OI'bHY BHUN® (http:
www.vniif.ru/vniif/page/ckp-gkmf/1373).

OObeKTaMu HCCNEAOBaHUM CIIYXUJIM camporieieBble OTioxkeHus Bouro-
AXTYOUMHCKOM TOMMBI.

3. MoHuTopuHr canpomnejieBbIX OTJI0KeHUil BoJro-Axryounckoii
MOMMBI

B wuccnenoBaHMSX HCHOJNB30BaHbl CAlpoONENEBbIE OTIOXKEHUs Bouro-
AXTYyOWHCKOW TIOMMBI TIO HAIPaBJICHUSM: IOJICBBIC WCIBITAHUS W JIADOPAaTOPHBIS
uccienoBanus. lloneBble  WCOBITaHWS  TPOBOJWIIMCH C  CaIpPOIEIIEBBIMU
OTJIO)KCHUSAMHU B BUJI€ KOMIIOHEHTHOTO BHECEHUS IS YJIYYIICHHUS Ka4€CTBEHHBIX
MOKA3aTeNied  CBETJIO-KAalUTAHOBOM  IOYBBI, HCHOJIb30BaJd  CAMpPOIIEIIEBbIC
otnoxkeHust o3zepa MnbMenbp Bonro-AxrtyOuHckoid moimel. st mabopaTopHBIX
UCCIICIOBAHUI MCIIOJIb30BAHbl CAIPOIENIEBbIE OTJIOKEHHUS €pUKOB OCHHKU U
['aunoit Bonrorpanackoit ob6nactu. Jlo mMpuUMEHEHHs CamporieNieBble OTIOKEHUS
ObLTM TOJIBEP>KEHBI TEXHOJOTUYECKOMY TPHUEMY I HCKIIOYEHUS TMPOSBICHUS
TOKCUYHOCTH. [[0OBIThIE camporneneBbie OTIOKEHUSI ObLTN BbIIEPKAHBI B TEUCHUE
1 rona, ¢ o0s3aTeNbHBIM BBIMOPAKUBAHUEM U TOCJIEAYIOIIUM arpOXUMUYECKUM
aHanu3oM. BHeceHue cTano BO3MOXKHBIM HM3-3a 0€30IIaCHOTO arpOXMMHYECKOTrO
coctaBa. M3ydaembie canporneneBbie OTI0KeHUsT Boiro-AXTyOUHCKON MONWMBI 1O
CBOEMY IMPOUCXOKJICHUIO U XUMHUYECKOMY COCTaBY UMEIOT CXOXKECTh, HO MMEIOT
HEKOTOPBIE PACXOXKIACHHUS IO BKIOUYEHHBIM 3yeMeHTaM. OTJIMYUTEIIbHBIC
MIPU3HAKU BBIICISIOTCS U3-3a MUKPOPEIbe(hooOpa3yrouX KOMIIOHEHTOB.

UccnenyeMbie OTIOXKEHUST MUMEIOT HEOOXOIUMBIE IJIi pOCTa W Pa3BUTHUS
pacTeHHM Ba)KHbIE MUKpOdJIeMEHThl. ColepXkaHue TSKEIBIX METAUIOB HE
MPEBBINMIAECT JIOMYCTUMOTO COJIEP)KaHUSI B COOTBETCTBUM C TPEOOBAHUSAMU K
camporieseBbIM  yaoOpeHusiM. PaccMOTpyM  CpaBHHMTENBbHBIE TMapaMeTphl IO
OCHOBHBIM BKJIIOUeHUSIM. [0 opranndeckomy BEIIECTBY U 30JIbHOCTU (PUCYHOK 1),
HCCIIEYEMBIE CAIPONEJIEBbIE OTJIOXKEHUSI MOXKHO OTHECTH K BBICOKO30JIbHBIM
OTJIOKEHHUSIM WM MUHEPaIN30BaHHbIM. COOTHOIIEHUS UCIIBITYEMbIX BapbUPYIOTCS
B npenenax 6,85 — 10,4 nmo oprannyeckomy BemiectBy 1 81,2 — 86,3 1o 30J1bHOCTH.

100
R? = 0,797
90
e
80 86,3
81,2 82,3
70
60
50
40
30
20 R?=0,951
o [ T EEE e
o
03. MnbmeHb ep. OcrHKM ep. MTHunon
m OpraHmnyeckoe Bewecrso 30N1BHOCTb

Pucynok 1 - CpaBHuUTENbHBIE TNapaMETPhbl CAIPOINENEBBIX OTIOKEHUN Bonro-
AXTYOMHCKOM MOMMBI IO OPraHUYECKOMY BEILIECTBY

HcneiTyemble canponeneBble  OTIOKEHMs JOKAa3aTelbHO ITOATBEPKIAIOT
CTENEHb MPOIYKTUBHOW MPUTOJAHOCTH, T.K. KOMIUIEKCHBIH (PU3UKO-XUMUUYECKUNA U
OMOXMMMYECKUN OKHCJIUTEIIBHO-BOCCTAHOBUTEbHBIN MHUKpOIIPOLIECC


http://www.vniif.ru/vniif/page/ckp-gkmf/1373

CIIOCOOCTBOBAJ ~ MMOJIHOMY  Pa3JIOKEHHIO  OPraHUYECKUX  COCTaBIISIOIIMX
KOMITOHEHTOB, MPU 3TOM MHUHEPAIbHbIE COCTABJIAIONINE HAXOAATCS B JOCTYITHOMN
dbopmMe mJIg  pacTUTENBHBIX CTPYKTyp. Jlamee paccMOTpUM  OCHOBHBIE
MaKpOAJIEMEHTBl HEOOXOAUMBIE JIJIS KU3HEEATEILHOCTH pacTeHus . a30T, (hocdop,

KaJIui B KaJblui (puc. 2).
20

15

10

o R*=0,910
\_\_H
A3zoT "“W Kanwuii Hanbuwi
-5
3. MnemeHs ep. OCHMHKK ep. MTHWNoA
Pucynok 2 - CpaBHUTENBHBIC MapaMETPhl CaIMpPOIEICBBIX OTIOXKECHUN

Bonro-AXxTyOuHCKON MOMMBI 110 arpOXUMHYECKOMY aHAIU3y

CpaBHHTEIIBHBIE [TOKA3ATENHN IO OCHOBHBIM MAaKpO3JIEMEHTaM HAXOMSTCS B
PaBHBIX NO3UIMIX, KPOME MOBBILIEHHOTO COAECPKaHMsI KaJIbliKs, OOHAPYKEHHOIO B
oTioxeHusx o3epa Mnbmenb. CiencTBUEM MOXKHO CUMTATh (popMaT BOJAOEMA, TaK
KaK 03ep0 MMEET HAKOIMUTEJIbHYI0 HENPOMBIBHYIO (OpMY, a €pUKU MPOMBIBHON
XapakTep BOJI00OECTIeUEHUSI.

4. MeponpusiTusi, HanpaBJeHHble HAa CTAOMJIM3ALUI0 arpoueHo3a
KapTo(eJIbHOI0 M0JISAA ¢ IPUMEHEHHEM CanporneeBbIX 0TJI0KeHUH

HayuHble wu3bICKaHMS 1O JAaHHOMY BHJAY IPUPOJHOTIO pecypca aBTop
npooaut ¢ 2001 roma. IloneBoi OMBIT C 3aJ0KEHHBIM IPOU3BOACTBEHHBIM
HUKIOM B YCIOBUSAX AapHIHOIO KJIMMara CyXOCTEMHOM 30HBI CEBEPHOTO
[Tpukacnus. IloneBble ucclienOBaHUS MPOBOAMIMCH Ha OpPOIIAEMOM YYacTKe
[Ipukacnuiickoro HMW apuanoro 3emuenenuss (AcTtpaxaHckas 001acTh).
[IouBBI CBETIO-KAIITAHOBBIE, CYXOCTENHOM IIOJYIIYCTBIHHOW 30HBI, IIO
MEXaHUYECKOMY COCTaBy — CYIJIMHUCTBIE. 3aKJIaJpIBaIMCh 15 BapuaHTOB B 4-X
KpaTHOM NOBTOPHOCTH, CHCTEMATHYECKUM pa3MEIEHueM BapuaHTOB. Ilnomans
yueTHOM nensHku 1200 M. B kadecTBe pa3faeinuTENbHBIX MOJIOC BBIACHSIN TPU
psanka (2,1 M) Mexay BapuaHTaMU. 3alUTHBIC MOJOCHI, OTIACISIONINE OMNBITHBIC
nensHku - 10 M, rycToTa mocanku kiayoHeu - 60 Tbic. pactenuit Ha 1 ra. Tect —
KyJIbTYpO BBICTYHad KapTodenb copTa «Spna», paHHECHENbId, CTOJOBBIH,
KIIyOHU U MSIKOTh CBETJIO-KENTHIE, coAepkaHue Kpaxmana B mpeaenax 11...18%,
YCTOMYMB K paky. YpoxanHocTh 20...35 T Ha | ra, mpou3BOAUTENL CEMEHHOIO
matepuana — ¢upma ZPS (Hupepnanzasl). Bo3aenbiBaHue OCYIIECTBISIOCH MO
PEKOMEHJIOBAaHHBIM ~ arpOTEXHOJIOTUYECKUM mpuéMam g HuKHEBOIKCKOro
pervoHa. B BapuanTax ObUIM NpeyCMOTPEHbI (aKTOPbI UCCIETOBAHMUS:

- no3upoBanHoe BHeceHue (30 u 70 T Ha 1 ra) campomeneBbie OTIOXKECHUS
o3epa NnbMeHs.
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- B KayecTBEe aJbTEPHATUBHOIO  BapuaHTa ObUI  HUCIOJIb30BaH
nonynepenpesmunii HaBo3 KPC ¢ no3oi BHecenus 30 u 70 T Ha 1 ra;

- B CBA3U C TEM, YTO PErHOH HMMEET JUMHUTHPYIOUIME IOKa3aTeau TIo
YBIQKHEHHOCTH, PErIaMEHTUPOBAJIUCh TPU YPOBHSA MPEANOJMUBHOTO TMOpOTa
BIIaXHOCTH (65...70, 70...75, 75...80% HB).

st apdexTruBHOTO MPOBEACHUS HMCCIEIOBAHUNA HEOOXOIMMO y4YeCTh BCE
(baKkTOphI, KOTOPHIE MOTYT HAaIpPsIMyIO0 WJIM KOCBEHHO TOBJIMATH Ha pe3yibTaT. B
UCCIIEIOBAHUSIX OCHOBHOM aKIIEHT yACJISUICS YBIQXKHEHUIO, T.K. IPU CIOKUBIIUXCS
KJIIMMaTUYECKUX HOpPMax, BBDKHMBAEMOCTb 0€3 JOMOJHUTEIBHOIO YBIIAXKHEHUS
HEBO3MOXHO JJisl JaHHON Tepputopuu. [Ipu 3TOM mpeAnosivBHAs BJIAXKHOCTh, B
COUETAHWU C BHECEHHBIMU KOMIIOHEHTaMHU, MOKA3bIBAET HE BCEr/la OJHO3HAYHbBIC
napameTpbl. Hanmyummii u cTaOMIbHBINA pe3ynbTar (MCCIeOBaHUS MTPOBOIUIUCH
B TEUCHHUE 5 JIeT) MOKa3aH M0 BapUAHTy C BHECEHHEM CaIpOIIENIEBhIX YI00pEeHU B
COUETAaHUU PETYIUPOBAHUEM HUKHETO MOpOora yBIaKHEHUs B npenenax 75...80%
HB (puc. 3).

35,00 -

30,00 -~
25,00 -

20,00 -

15,00 -

10,00 -

YporaiHocTb, T/ra

5,00 -

U,UO T T T T 1
E DA DB HA HB

—55...70%HB =—70...75% HB e—75...85% HB

Pucynok 3 — Jluarpamma BBISBICHHUS BIMSHUSL PETyJIUPYEMBIX NapameTpoB Ha

YpOXKaUHOCTH KapTodes.

[Ipumeuanne: E —cBerno-kamranoBas moyBa (koHTpoib); DA — camponenessie otnoxenns, 30 T Ha 1 ra; DB —
carponeineBble oTnoxeHus,70 T Ha 1 ra;, HA — momynepenpeBumii nHaBo3 KPC, 30 T ma 1 ra; HB -
nonynepenpesiuii HaBo3 KPC, T Ha 1 ra

[IpennosMBHONM TMOPOT BJIAXHOCTA — TIAPAMETP, KOTOPBIM OKa3bIBaCT
OTPOMHOE BJIMSIHUE Ha OMOJIOTHYECKHE OCOOCHHOCTH POCTa U Pa3BUTHS PACTCHUS,
NpU D3TOM BHECEHHWE MHUHEPAIM30BAHHBIX W XOPOIIO CTPYKTYPUPOBAHHBIX
CarporesieBbIX KOMIIOHEHTOB, KOTOphIE ToMaaas B TOYBEHHYIO Cpeay |
BKJIFOYAsICh BO B3aMMOJICMCTBHE TMOJ JICMCTBUEM NPUXOIAIMIEH COJTHEYHOU
paauamnu, o0pa3yrT 0coO0yr0 KOMQOPTHYIO 30HY i pacteHus. Dakrtop,
pPEryIMPYIOIIMI  YBIAKHHUTENbHBIA  mapamerp (BapuanT E), oxasbiBaer
0JIarOTBOPHOE BIIMSIHUE HA MOBBIIIEHUE YpoxkailHOCTH. [Ipu yBeIMuYeHUN HUKHETO
nopora BiIaxHOCTH Ha 5 % HB mo3BossieT momyuuTs nmpubaBKy ypoxkasi Ha CBETJIO-
KaIlITAHOBBIX MOYBax Ha 5,4 T Ha 1 ra Oosblie, a yBenndeHne yBnaxueHus Ha 10%
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HB — npu6aBka cocraBnsier B 1,2 paza (6,2 T Ha 1 ra) OoJbllie yeM B TEepBOM
MO3UIMKM C TOJJepkaHueM BIaxkHOCTH 65...70% HB. YcnoBus, npu KOTOPBIX
YBIQXKHUTEIIbHBIE  NApaMETPbl  COYETAIOTCS C  BHECEHHEM  IHUTATEIbHBIX
KOMIIOHEHTOB  (campornesieBble  OTJIOKEHUS U MOJYNEepenpeBlInid  HaBO3),
MOKa3bIBAIOT HEOJHO3HAUYHBIE PE3YyJIbTaThl. YBEIUUYEeHHE yBIakHEHHS Ha 5% HB
cTUMynupyeTr mnpubaBky ypoxas Ha 4,0...4,7 T Ha 1 ra, mpu 3TOM BapHUaHT,
KOTOPBIM TOJBKO pabOTaeT Ha YBIAXXHEHHUH, MOKa3bIBaeT pe3yabTar 5,4 T Ha | ra
oonbuie. IIposBieHHbIE pe3yibTaThl NPEICTABIAIOT HHTEPEC ISl TEOPUU H
IPaKTUKKM B TOM, YTO B YCIOBUAX CYXOCTEHMHOW 30HBI YBIAKHEHHE Ha
c(OPMUPOBAHHBIX TOYBEHHBIX CTPYKTypax SIBISE€TCA CTUMYJISTOPOM IS
pacTeHUM B MPOSBICHUU POCTOBBIX OCOOEHHOCTEH. BHeceHue OmOJHUTETbHBIX
KOMIIOHEHTOB B C(OPMHUPOBAHHYIO TIOYBEHHYIO CTPYKTYpYy  3aIlyCKaer
OMOXMMHMYECKHUE MPOLECChl, KOTOpbIe TPEOYIOT ONOJHUTEIBHOE YBIAKHEHUE.
[Ipn mOCTHXKEHMM HIDKHEro mopora yBiaxkHeHuss B npexaenax 70...75% HB
ABJISIETCSA HEIOCTATOYHBIM JJISI OKa3aHUS CYIIECTBEHHOTO BIUSHUS HA PACTCHUE.

Curyanus, npyu KOTOPOW BCTYIAIOIIKWE B MOYBEHHYK) CPENy KOMIIOHEHTHI,
B3aMMOJICHCTBYSl C YBEJIMYEHHBIM yBIaxxHeHueM Ha 10% HB, npokassiBaror
3 ()EKTUBHOCT, MPUMEHEHUs CcOYeTaeMbIX (DAKTOPOB, TNI€ HAWITYYLIUM
pPE3YyJABTATOM SIBJIETCS BHECEHUE CAIPOIENIEBBIX OTJIOKEHHM B COYETAaHHH C
HIOKHUM 1ioporoM yeBiaxHenus 75...80% HB, rae nHauOonbmiasg mnpudaBka
coCTaBuJIa o BapuaHTam 5,5 T Ha 1 ra.

5. CanponesieBble 0TJI0:keHUs1 Bosiro-AxTryOMHCKOi noiiMbl Kak GakTop
(purocaHuTApPHOU CTAOMIN3ALMHU

UcnbiTatenbHble  UCCIEIOBAHWS 1O  MPUMEHEHUIO  CalpOIENIeBbIX
OTJIOKEHUW B MOJIEBBIX YCIOBHUSIX HAa CBETJIO-KAIITAHOBBIX MOYBAX B YCIOBUSX
CYXOCTETIHOW M TMOJYMYCTBIHHOW 30HE BBISIBUJIM TOJOXUTEIbHBIE JTUHAMUKY
pa3BuTHs KapTtodens mo ¢a3zaM BereTaluu, B CBSI3HM ¢ TUM OBLIN 3aIlJIAHUPOBAHBI
U TPOBEJIEHBl J1a0OopaTOpHBIE HCCIEAOBaHUA. B  1ab0paToOpHBIX YCIOBHSIX
IpOrpaMMHUpPOBAHUE pe3yJibTaTa MOJYMHEHO 00Jiee CTPOroMy KOHTPOJIMPOBAHHUIO,
YTO CIOCOOCTBYET BBISBICHUIO 00JiIe€ TOYHOTO pe3yJbTaTa B BbIIEJIECHHBIX
IPUOPUTETHBIX HANpaBICHUSX, TaK TMPU NPOCUUPOBAHUU  ONPEACIEHHON
npoOJIeMBbl B pa3HbIX BapHaHTaX, MOKHO UCKIIIOYATh COMYTCTBYIOIINE YCIOBHUS.

5.1. Omnpenejienne mnapaMeTpoB MNPOJAYKTHBHOCTH CalpoIejleBbIX
oTJi0:keHnil BoJiro-AxtyOuHckoil nmoiimMbl. B ycioBusix 1ab0paTOpHBIX OIMBITOB
CMOJENUPOBAHBI UCCIEAOBAHUS, IPU KOTOPBIX PACCMOTPEHBI OCHOBHBIE POCTOBBIE
MapamMeTpbl 03UMON MIIEHUIBI copTa «MOCKOBCKas-39», spoBOM MILIEHUIBI COPTa
«Arata», peauca copta «Codur», peamuca copta «MoxoBckoi». Paccmorpum
WCIIBITAHHUSL:

Tecm-kynvmypul. o3umana nuwienuya copma «Mockoeckana-39», aposas
nuwenuya copma «Azamay. Ha HadaJIbHOM »JTamne WCHOBITAHUS IPOBEACHBI
MOATOTOBUTENIbHBIE PAaOOTHI MO (POPMUPOBAHUIO BAPUATHUBHBIX KOMIIOHCHTOB U
TOCEBHOTO Mareprana. OIBIT 3aK/IaIbIBAIH METOIOM PYIOHOB . AHATH3 PYJIOHOB

1 . .
I'muaymxun A.IL. BiustHue nporpaBuTeneil Ha BCXOKECTh CEMSH SPOBOH MIIESHHULB! B JaOOPATOPHBIX YCIOBHAX //
BecTHuk cenbckoxozsiictBeHHOM Hayku. 2012. C. 133-135.
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MPOBOAWIM IO ABYM mepuojaam: depe3 7 u 14 cytok. PocToBble 0COOEHHOCTH
MIIEHUIIBl TTPOCMATPUBAIM IO IapaMeTpaM: KOJICONTHUIE, JUCThs, KOpHEBas
cucrema. [lomydeHHbIE pe3ynbTaThl, MPEACTABICHHBIE B BHUJAC JUArpaMMbl Ha
pucyHke 13, mokaspIBaloOT, YTO O3UMasl MIIEHHUIIa copTa «MOCKOBCKas -39» umeer
XOpOUIYI0 OT3BIBUYMBOCTh HA HAJIMYKME MUTATEIbHBIX BEIIECTB, KOTOPHIC
MIPOTPAMMUPYIOTCS B BUJC 3aKIaJAbIBaHUS OYAYIIETO yposkKas, 4TO OTpaKaeTcs Ha
pa3BUTHHM KoJIeONTWiIEe. TakuM oO0pa3oM, pAacTeHHE pearupyeT Ha HaINdue
MUTATEIFHOW CPeNIbl, KaK Ha TapaHTHIO 00ECIIeUeHUs JOCTYITHBIMH BEIIECTBAMH U
MUKpO3JieMeHTaMu. KOHTpOIBHBIN BapuaHT (JUCTUIUIMPOBAHHAS BOJIA) SIBJISIETCS
Majo00ECIICYeHHBIM IO TMHTATEILHBIM BeEIeCTBaM. B CpaBHEHHM C JIPYTrUMHU
BapUaHTaMHU BBIJICIACTCS CaMbIMH HHU3KHMMH I[I0Ka3aTeJISIMH, TaK pa3BUTHE
KOJICOIITHJIEC 3a 7 AHEH NOCTHUTJIO Imoka3arend 1,7 cMm, a 3a 14 quei — 3,5 cMm.

—_— . W14 el

Vo S LR R
Pt

Pucynok 4 - Jlmarpamma mnapamerpoB PucyHok 5- Jlmarpamma mapaMeTpoB
KOJICONITHJIE MO CpOKaMm IPOBEAEHHOTO KOJICONTHUIIE o CpoKam
VCCJIEIOBAHMS, TECT-KYJbTypa - O3MMas IPOBEAEHHOTO MCCIEIOBAHUS, TECT-
neHuia copra «MockoBckas -39y KyJbTypa - SpoBasi MIIEHULA «AraTa»

KadecTBeHHBIE [TOKA3aTENN BBISIBICHBI B BAPUAHTE C IPUMEHEHUEM TOJIBKO C
CaIpoIeJIeBEIMU OTJIOXKEHUSIMHU - 2,7 U 4,9 CM COOTBETCTBEHHO IO IIEPUOJIaM,
yBenuuenue 1,8 pas. Jlo3upoBaHHBIE CMECH TaK K€ II0OKa3bIBAIOT XOPOIIHE
MOKa3aTelid, KOTOPhIE MPOSBIISIIOTCS OT COOTHOIICHUS CalpONENIeBbIX OTIOKEHUN
M CBETJIO-KAIITAaHOBOM MOYBBbl. COOTBETCTBEHHO CaMblii XOPOIIHWM pPe3yJIbTaT OT
MaKCUMalbHOW BHOCMMOM 70361 90 T Ha 1 ra, mokaszaresid KOTOPOro MPUOJIUKEHBI
K TIOKa3aTesisiM ¢ BapUaHTOM, TJI€ UCIOJb30BAJIMCH CAlIPOIIETIEBbIE OTIOXKEHUs Oe3
BHOCUMBIX COCTABJISIONINX, 2,9 U 4,8 CM O epro1aM COOTBETCTBEHHO.

[TokazaTenu sipoBOM MIIEHUIBI copTa «Arata» (puc. 4) TakKe yKa3bIBalOT
Ha TaKylo € JHUHAMHUKY pa3BUTHUS KOJEONTHIIE, KaK U Y O3UMOM MIIEHUIIBI COpTa
«MockoBckas-39», oOTiAMuMe TOJBKO OoJieeé HHU3KUX IOKa3aTelsiX, uTo
XapaKTepU3yeTCsi COPTOBBIMH OCOOEHHOCTSIMHU.

Bapuant ¢ npuMeHeHHeM camporneneBbIX OTJIOXKEHHH 0e3 BHeceHUs
JOTIOJTHUTENBHBIX KOMIIOHEHTOB IMOKA3aJ] JIydIIUid pe3ysbTar — 3,7 ¢M, BapHaHT C
BHECEHHMEM CalpONENEeBbIX OTIOKEHHUH 10304 90 THa 1 ra - 3,6 cm.

Crnenyrouii paccMaTpuBaeMblii HapaMeTp — JHUCT, Uil (OPMHUPOBAHUS
KOTOpPOrO0 TaK € HEOOXOAUM OIpeAeaEHHbI Ha0Op MUTATENIbHBIX BEILECTB.
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JlucroBass CTpyKTypa WrpaeT ONpeAeEHHYI0 MOP(OJOTHYECKYI0 3aj1ady i
OpOSIBICHUS]  MPaBUIBHOTO  (POTOCHHTETHMUYECKOro  mponecca.  Ilepuoasl
ucciaenoBanuss 7 W 14 1HeW BBIABWINM ONPEACIEHHYIO CTEIECHb BIIMSHUSA
HOJIFOTOBJIEHHBIX MUTATENbHBIX COCTaBISIOIIUX Ha (HOPMHUPOBAHUE JIMCTOBOIO
anrmapara nieHuib! (tadm. 1)

Tabnuna 1 - — BiusHue canpomeneBbIX OTIOXKEHHN Ha 00pa3oBaHUE JIMCTOBOTO
anmnapara pa3HbIX BHJIOB NIIEHUIIbl, TP PAaHHUX OdTalax OHTOTeHe3a (CpeaHHe
JTAHHBIE 110 TOBTOPHOCTH, CM).2

O3umas mIIeHnIa SpoBas nuenuna
«MockoBckas -39» «Araray
s gt
Bapuant Ilepuon ucnbiTanus, THA = § Ilepuon ucnbiTanus, THA = §
7 14 £ § 7 14 £ ;
1 2 3 4 5 6 7
%
E 10,7 13,9 +3,2 5,3 14,8 +5,3
)
E 10,9 (+0,2) | 141(+0,2) | +3,2 6,2 (+0,9) 14,8 (0) +8,6
D 11,7 (+1,0) | 16,9(+3,0) +5,2 74(+21) | 17,1 (+2,3) +9,7
D, 11,0 (+0,3) | 156 (+1,7) | +456 6,7 (+1,4) | 12,2(-2,6) +55
D, 11,6 (+0,9) | 16,9(+3,0) | +53 71(+18) | 17,8(+3,0) | +10,7
Ds 11,4 (+0,7) | 175(+36) | +6,1 76(+2,3) | 18,7(+3,9) | +11,1
D 11,7 (+1,0) | 171 (+32) | +54 6,6 (+1,3) | 18,6(+3,8) | +12,0
y 1,9169In(x) +13,665 0,465In(x) +10,719
R® 0,7798 0,5915
PaccmoTpum  o3umyro nmieHuny copta  «MockoBckasi-39». IlepBbiii

UCIIBITATENIbHBIA TIepUOl B 7 JHEW BBISIBUJI, 4YTO (HOPMHUPOBAHME JIUCTOBOM
MOBEPXHOCTU HE HMMEET OTJIMYMUS OT KOHTPOJIBHOTO BapHaHTa, OTKJIOHEHUS B
npenenax 0,2...1,0 cm. Haubonblive noka3arenan MpocMaTpyUBAIOTCS B BAPUAHTE C
MCITOJIb30BAaHUEM ChIPHEBOT'O CApPONEs, a TAKXKE C €ro I03UPOBAHHBIM BHECEHHUEM
B CBeTJIO-KamTaHoBY0 moyBy (90 T Ha 1 ra) 11,7 cMm. Bropoli ucneiTaTenbHbIi
nepuoA B 14 nHel nmokasan pe3ysbTaThl C OTKIIOHEHUAMU B nipeaenax 0,7...1,4 cm.
VYBenuueHue TmoKaszarelied MPOCIEKUBACTCS 1O BapUaHTaM C BHECEHUEM
carnporneneBbix oTiIokeHnid. Hanbonpime nokasarenu y BapuanTa ¢ IpUMEHEHUEM
CaIpoIIeJIeBbIX OTJIOKEHUH ¢ 10301 BHeceHus 90 THa 1 ra— 17,1 cm.

Sposas nmueHuna copra «Arara» NokKa3blBa€T HEOJHO3HAYHBIE PE3YJIbTATHI.
BapuraHTbI ¢ MCHOJB30BAHUEM CBIPHEBOIO MaTEpUalia CAMPONENEBBIX OTIOKEHUN
HE BBIICTSIOT 0COOBIE MOKa3aTenu. BapuaHTsl B codeTaHUU cMecH (CamporeseBble
OTJIO)KEHHSI + CBETJIO-KAalITaHOBAasi MOYBA), OKA3BIBAIOT BJIMSHUE HAa POCTOBBIE
IIPOLIECCHI JINCTOBOIO aIlliapaTa, 0Ka3aTean YBeJINYUBaIOTCS.

2
C - JUCTUWIJIMPOBAHHAsA BOJa (KOHTpOJ'IL); E — cBemno-kamTaHoBas T1o4Ba; D - CaIpoIeyICBbIE OTJIOKCHUS, D1 — CBCTJIO-KallTaHOBas

noysa-+tcarpornesneBble omiokeHus 25 T Ha 1 ra; D, — cBemio-kamraHoBas mo4satcamnporneneBble oriaoxkenns 50 T Ha 1 ra; Dz — cBemo-
KalITaHOBas NOYBa+canponenesbie oTIokeHns 75 T Ha 1 ra; Dy— cBeTno-xamTanoBas mousa-+canponenessie otaoxenns 90 T Ha 1 ra
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Jlydmass pe3ylbTaTUBHOCTh 1O BCEM BapuaHTaM MPOCJICKUBACTCS B
JIO3UPOBAHUM CAIPONEIIEBBIMU OTJIOKEeHUAMU B HOpMe 90 T Ha 1 ra — 18,7 cM 3a
nepuos 14 nHel ucubpITaHus.

BbIBOIBI  OTHOCHTEIBHO pacCMaTpUBAEMOTO IIOKa3aTes — JIMCTOBOTO
amnrmnapara:

- CarporiesieBble OTJIOKCHHS B COYETAHWUU CO CBETIIO-KAIITAHOBOW MOYBOM
OKa3bIBAIOT OJIarOTBOPHOE BIHMSHUE HA POCTOBBIE IIOKA3aTENH JIMCTOBOTO
amnmapara,

- JI03UpOBaHME, OKa3bIBarollee HauOonmpMii 3¢G(EeKT Ha POCTOBbIC
nokazatenu jgucta — 90 T Ha 1 ra.

Crnenyromuii  paccMaTpuBaeMbIii  IOKa3aTelb — KOpPHEBas CHCTeMa
MIIEHUIIBI, TaK KaK SIBJISETCS OCHOBHBIM CBS3YIOIIMM 3BEHOM MEXIY IMOYBEHHOMU
cpenoit. Ha pucynke 6 moka3aHO BO CKOJIBKO pa3 IIPOU3OILIO YBEIHMYCHHUE
POCTOBBIX TIOKa3zarelied BO BPEMEHHOM IIPOMEXKYTKE B 3aBUCHMOCTH OT
MIPUMEHEHHUS TTUTATEIbHBIX KOMIIOHCHTOB.

+ 1,0060n(x} + 0,578

':.'l,l.-h.q.-|..|.-|, TR O TN P eI (TR A

s IS T ST STE TR ] e TR E R 42 T — ) DCHIKA M UCHIALGE AT

Pucynok 6 — Jluarpamma BBISIBJICHUS TUTATENIbHBIX PACTBOPOB HA POCTOBBIC
IIOKA3aTEeJIA UCIIBITYEMbIX PACTEHUI

AHanmM3upysl TOJIydEHHbIE JaHHBIE O BJIMSHUM BHOCHMBIX IUTATEIBHBIX
KOMIIOHEHTOB Ha (opMHpOBaHME KOPHEBOM CHUCTEMBI IIIEHUIIBI, PACCMOTPUM
MOKa3aHUs JIJIsl IEPBOTO KOPHS, B CM:

- MpoCMaTpUBaeMbIil BapuaHT E, OTKJIOHEHHUS OT KOHTPOJIBHOTO BapHaHTa B
pa3BUTUM: O3UMas MiIeHuIa copra «MockoBckasi-39» 1o cpokaMm HCIBITaHUS
cooTBeTCTBeHHO +3,1 u + 0,5; apoBas niieHuna copra «Arara» - +1,5 u +0,3;

- MpocMaTprBaeMblii BapuaHT D, OTKJIOHEHHS OT KOHTPOJIBHOIO BapuaHTa B
pPa3BUTHHU: O3UMas TIeHuIa copra «MockoBckas-39» Mo cpokaM HCHBITaHUS
cooTBeTcTBeHHO +0,5 u +6.,4; apoBas mniieHuIa copra «Arara» - +3,0 u +2,5;

- IpocMaTpuBaeMblii BapuaHT D, OTKIIOHEHUS OT KOHTPOJIHHOIO BapHUaHTa B
pa3BUTUU: O3UMas IMileHuna copra «MockoBckas-39» 1o cpokam HCIHBITaHUS
COOTBETCTBEHHO 12,7 u +3,2; apoBas mniieHuna copra «Arara» - +2,0 u +0,2;
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- MpoCMaTpUBaeMblil BapuaHT D,, OTKJIIOHEHHS OT KOHTPOJIBHOTO BapUaHTA B
pa3BUTHM: O3uMas MiIeHua copra «MocCkoBckas-39» 1Mo Cpokam HCIBITaHUS
cooTBeTCTBEHHO 10,5 u + 4,6; apoBas mnieHuna copra «Arara» - +3,9 u +0,1;

- MpOCMaTpUBaeMblil BapuaHT D3, OTKJIIOHEHHUS OT KOHTPOJIBHOTO BapUaHTa B
pa3sBUTHU: O3uUMasl NeHuna copra «MoOCKOBCkasi-39» Mo cpokaM HCHBITaHHS
COOTBETCTBEHHO 15,0 1 + 9,4; sipoBas mieHuna copra «Arara» - +3,0 u +2,6;

- mpocMaTpuBaeMblii BapuaHT D4, OTKIOHEHUS! OT KOHTPOJIBHOTO BapUaHTa B
pa3sBUTHU: O3uUMasl NeHuna copra «MoOCKOBCkas-39» Mo cpokaM HCHBITaHHS
cootBeTcTBeHHO 10,5 U + 5,8; sipoBas nieHuna copra «Arara» - +1,0 u +1,7;

PaccmarpuBaeMble OTKJIIOHEHHS! Pa3BUTHUS MEPBOTO KOPHS OT KOHTPOJBHOTO
BapUaHTa BBISIBWJIM OCOOCHHOCTU BIIMSIHUSI COCTABICHHBIX MOYBEHHBIX CMECEl Ha
pocTOBBIC MoKa3arenu. Jlydime mokasaTenau MpociaeKuBaroTcs B Bapuante Dj (75
T Ha 1 ra) y o3uMoit mmeHunsl coprta «MockoBekasi-39» 3a 14 nueit 1-it kopeHb
noctur 19,1 cM, y SpoBO# MIIIEHUIIBI 32 JaHHBIN Tiepuoa — 16,5 cM (KOHTPOIbHBIN
BapuaHt: 9,7 cM y 03uMoM mieHuibl copta «MockoBckas -39» u 13,9 cm y sapoBoi
MIIIEHUIIBI COpPTa «Araray).

[IpocmarpuBaemMble  BapUaHThl MUTATEIBHBIX PACTBOPOB  OKAa3bIBAKOT
HEOJHO3HAYHOE BIMSHME HA O3MMYK0 MNIIeHUIy copra «MockoBckas -39» wu
APOBYIO MIIEHUIlYy cOpTa «Arara». B MeHpIIEH Mepe BIUSAHHUE MPOSBIAETCS Ha
o3umMoil miieHune copra «MockoBckas — 39», B 14-Tu 1HEBHOW miepuon
WCIIBITAaHUS, JAHHBIA COPTOBOWM BHUJ XapaKTEepU3yeTCs OOpa30BaHUEM KOPHEBOM
CUCTEMbl TOJIKO 3a CUET MAaTepUHCKOTO CEMEHH, U BBISBICHHBIC pa3uyus
OTHOCSITCA K KaueCTBEHHBIM TOKa3aTesisiM CEMEHHOro Marepuana. B Toxe Bpems
ApoBas MIIEHULIA COpTa «AraTa» Moka3aja XOpOUIY0 OT3bIBYUMBOCTh HA BHOCHUMBbIEC
MATATEIbHBIE PACTBOPHI.

bonee appexTuBHBIMU OKa3aIMCh BAPUAHTHI C IPUMEHEHUEM CAIIPOIIETIEBBIX
OTIOKEHHUM, TaK Kak JaHHBIA BHUJ BHOCHMMOIO KOMIIOHEHTa OO0JalaeT psaoM
MPEBOCXOASAIIMX I[MApAaMETPOB MO XUMHYECKOM COCTaBisitolel. BHeceHue
CaIpoMNeseBbIX OTVIOXKEHUN B YUCTOM BHUJE YBEJIMYHIO POCT KOPHEBOM CHCTEMBI B
4,2 pa3a, ¢ 1030i BHeceHusa 25 T Ha | ra yBenuueHue coctaBuio 1,7 pas, mo30i
BHeceHns 50 T Ha 1 ra — B 3,6 pa3a u BHecenue 90 T Ha |1 ra — yBenuueHwue
MIPOU301LIO B 2,2 pasa.

Bonee neranbHOE paccMOTpeHHE OKa3aHHOTO BIIUSIHUSI MOKHO BBISICHUTH 3a
CUET BBISIBJICHUS HAJWYHUs OMYIICHUSI KOpHs. XOpolio cpopMUpOBaHHAS KOpHEBas
CHUCTEeMa I KaueCTBEHHOro (YHKIIMOHMPOBAHMS JOJKHA 00JIalaTh HAJIUYUEM
BOJIOCKOB, KOTOPbIE€ OTBEUYAIOT 32 BCACHIBAIOIINIA mporecc. OTCyTCTBUE UM THOETh
BOJIOCKOB TIPUBOJUT K (POPMHUPOBAHHIO MPOOKOBOW TKaHU, KOTOpas HE CIOCOOHA
MpPOMYCKaTh BOJY C pAacTBOPMMBIMH B HEHl MNUTATEJIbHBIMH BelllecTBamMu. B
ONBITHBIX HCCIIEOBAHUSIX MPOCMATPUBAIUCH MapaMeTphbl OMYIICHHUS KOPHEHR
MIIECHULIBI IO BApUAHTAaM HCIBITAHUM, PE3YJBTAThl OTPAXKEHBI HA PUCYHKE /.
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Pucynok 7 — Jluarpamma nposiBI€HUSI OMYIIEHUS KOPHEW CUCTEMBI TECTUPYEMBIX
KYJIBTYP B 3aBUCUMOCTH OT IIPUMEHSEMOMN NIUTATEIBHON CPEbI

KoHTposnibHBI BapuaHT C MPUMEHEHUEM JUCTUIUIMPOBAHHON BOABI HE
oKa3all BIUSHUS Ha (HOPMHUPOBAHUE BOJIOCKOB HU Y OAHOU U3 TECT-KYJIBTYPHI, IIPU
TOM BapHaHThl ¢ NMPUMEHEHHEM canponeneBsix omioxkeHuit D u D, mokazanu
uneHTrdHbId pe3ynabTaTr 30 u 50% coOTBETCTBEHHO.

B apyrux BapuaHTax MOpOCIEKUBAKOTCS pPa3IMyuMs, TIAE O3UMas NIICHUIA
copra «MockoBckas-39» oOT3bIBae€TCSI Ha BHECEHHBIE KOMIIOHEHTHI OoJjee
MPOAYKTUBHO, YEM SIpOBas MIIEHUIIA COPTa «Arara», Tak B MEPBOM CIIydae TECT-
KYJITypa MOBBIIIAET OMYIIEHUE B COOTHOIIEHUH ¢ 10301 BHeceHus (D; — 25 T Ha 1
ra — 20%; D, — 50 T Ha 1 ra — 50%; D3 — 75 T Ha 1 ra — 70%), UCKIIFOUCHHE
COCTaBJIIET BapuaHT ¢ BHeceHHeM 90 T Ha | ra, kak U B BapHaHTE C IPUMEHEHHEM
camporesns, pe3yasTaT 3adukcupoBad B npeaenax 30 u 50 % cooTBeTCTBEHHO (puUC
7).

UccnenoBanusi ¢ spoBOM NIIEHULIEH copTa «Arara» BBISIBWIM Jy4lIue
[0OKA3aTelli B BapuUaHTax C JIO3UPOBAHHBIM NPUMEHEHHUEM  CaIlpOIIEIIEBBIX
omioxenuit 75 u 90 T Ha 1 ra — 50%.

BrisBiieHHas 3aBUCHUMOCTbh Pa3BUTHUS KOPHEBOU CHUCTEMBI OT MUTATEIbHBIX
KOMIIOHEHTOB CBUJIETEIILCTBYIOT O TOM, YTO B IIEPBYIO OUEpElb y IIICHULBI HA
dbopMupoBaHUEe MEPBUYHBIX OPraHOB MCIOJIB3YETCS 3amac MUTATEIbHBIX BEIIESCTB
MaTEpUHCKOTO CEMEHU U pa3BUTHE Ha MepBoW craauu (7 IHE) MpOXOAUT TOIBKO
3a uX cu€T AaHHoro cpenactBa. [lo ucredenun 14 gHEW SKCIIEPUMEHTA MOXKHO
paccMaTpuBarh BIUSHUE, OKA3aHHOE BHEAPEHHBIMH MUTATEIBHBIMUA CMECSIMU.

B nHammx wuccneqoBaHUAX OBUIO BBISBICHO, YTO WM3MEHEHHBIC YCIIOBUS
MOYBEHHOM CpeIbl OKa3bIBAIOT ONAroTBOpHOE JeicTBUE Ha (OpPMHUPOBAHUE
KOPHEBOM cuCTeMbl. TecTupyeMble KyJAbTypbl, O3WMMas IIIEHUIIA COpTa
«MockoBckas-39» u spoBasi MIIEHUIIa coOpTa «Arara», OT3bIBUYMBO OTKJIMKAIOTCS
Ha JIOTIOJIHUTEJIbHOE BHECEHHWE IIMTATENIbHBIX BEIIECTB, TaK HaWIy4yllue
MOKA3aTeNIM MPOCICKUBAKOTCA B BapHAHTaX C JO3UPOBAHHBIM IPUMEHECHUEM
CaIIpOIIEIIEBbIX OTIOKECHUMU.
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5.2. OnpenesneHue ONTHMAIBHOTO J03MPOBAHUS CANIPOIIEIEBbIX OTJI0KEHUH
IPU BHECEHUH B CBETJIO-KAIUTAHOBYIO NOYBY

JIist mpoBeieHusI UCCieI0BaHMs OBbLTM COCTaBJIEHBI MOYBEHHBIE CMECH W3
pacuéra BHECEHUS CAIlPOTENIEBbIX OTJIOKEHHUIN B CBETJIO-KAIITAHOBYIO MOYBY: 10 T
Halra;20Twalra;30rTnalra;40tralra; 50tualra; 60 THA 1 Ta; 70 T HA
1 ra; 80 THa 1 ra; 90 T Ha 1 ra; 100 T Ha 1 ra. Tecr-kynbTypa: sipoBas MueHUIA
copta «AraTta». bpuid ClIpOEKTHUPOBAHBI ABE MOJAEIH UCTIBITAHUS, KOTOPbIE UMETU
OTJINYMS 1O TUIOIIAAM MUTaHuUs: Jaika [leTpu u kacceTsl, mpeaHa3HaYeHHBIEC NS
BBIpAIIUBAHUS paccajibl, rAe IUiomanb suehku: S =20,25 cm?. Tlo ucTeueHUn
UCIIBITaTeNIbHOTO cpoka (7 paHel), Bce oOpas3lpl ObUIM MOATOTOBJICHBI ISt
MIPOBEJECHUS 3Tarna KOHTPOJIbHBIX U3MEPEHUN B OIBITHBIX HUCCIIEIOBAHUSAX.

Pe3ynbTaThl MccneqoBaHus MEPBOM MOJENN BBISIBHIIM TEHACHIWIO BIIASHUS
MUATATEJIbHOW MOYBEHHOUN Cpelbl ¢ MPUMEHEHUEM CalpOIeNIeBbIX OTIOKEHHUI Ha
OCHOBHBIE POCTOBBIE MMOKA3aTENIM MUICHULIBI PU PAaHHUX Mpoleccax OHTOIEHE3a.
AHaJIN3 MMapaMeTPOB YKa3bIBAE€T, YTO NMPUMEHEHUE CAMPOIEIIEBBIX OTJIOKEHHUI B
COYETAHUU CO CBETJIO-KAIITAHOBOW MOYBOM OKAa3bIBAET MOJIOKUTEIBHOE JIEVCTBUE
Ha POCTOBBIE MPOLIECCHl pacTeHUsl. VI3MEeHEeHUsI B paccMaTpPUBAaEMbIX MapaMeTpax,
M0 CpPAaBHEHUIO C KOHTPOJBHBIM BAapUAHTOM, HAUMHAIOT MPOCICKUBATHCA C
MHUHHMMAaJIbHOM 3aIUIAHUPOBAHHOM J030M BHeceHus. [lomydeHHbIE pe3ysbTaThl
MIPEICTABIICHBI B TAOIUIIE 2.
Tabmuma 2 - IlapameTpbl POCTOBBIX TIOKa3aTejed SPOBOW MINCHUIIBI COpPTa
«Arata»

Jnvuna koneontune, | JlnvHa nucra, JInmuHa KopHei, cm
Bapuant M ™M
h)
C (KOHTpOIIB) 1,8 6,2 23,9
A-10 2,8 6,5 28,0
A-20 2,9 8,0 28,6
A-30 3,0 8,2 28,5
A-40 3,0 8,1 27,5
A-50 3,4 8,6 32,4
A-60 3,4 9,6 32,5
A-70 3,4 9,6 35,1
A-80 3,4 9,2 36,7
A-90 3,4 10,1 36,6
A-100 3,4 12,0 36,5
Koadpurment 0,799322 0,818277 0,932902
koppemsun (R)
y 0,6134In(x)+2,1059 | 1,9975In(x)+5,5 5,4598n(x)+22,795
582

R 0,879 0,8233 0,8434

[Ipoananu3upyeM mnonydeHHble pe3yibTarbl B Bapuantax A-10 (10 T na 1
1a) U Cyonrpons (CBETIO-KAIITAHOBAA II0YBA), TAK:

- pasButue koneontuie B 1,6 pasza 6onbuie (A-10 — 2,8 cM, Cyomrpom — 1,8
cM);

- niuvHa sucta B 1,04 pasa 6onbuie (A-10 — 6,5 cM, Cyoprpom — 6,2 CM);
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- IIMHA KopHeBO# cucteMsl B 1,2 pasza Oombme (A-10 — 28,0 cM, Cyomrpom —
23,9 cm).

[Io nmo3upoBaHUIO TPOCICKHUBACTCS OINpEACNEHHAs TUHAMUKA, TakK IO
YBEJIMYECHHUIO J03bl BHOCHMBIX CAlpONENEeBBIX OTIOXKEHUM Habmonaercs
MIOCTETIEHHOE YBEJIMUEHHUE M0 pacCMaTpUBaeMbIM MapamMeTpam B BapuanTtax A-10 -
A-40. C BHeceHueM J03bl campomneneBblx oTioxxkeHuid 50 T Ha 1 ra m Ooee,
YBEJIMYECHHUE MPOUCXOIUT MO OTAEIbHBIM apaMeTPaM:

- pa3BUTHE KOJICONTUIIE BO BCEX BapuaHTax B npenenax 3,4 cM;

- [0 JUIMHE JIUCTAa BBIJEISETCS BapUaHT C BHECEHHEM CAlpPONEIEBBIX
oTnoxenuit mo30i 100 THa 1 ra— 12,0 cm;

- TI0 Pa3BUTHIO KOPHEBOI CUCTEMBI OTJIMYUTEIbHBIC TIOKA3aTENU B BapUAHTE
A-80 - 36,7 cm.

HeogHO3HAaYHOCTP  IOJNIYYEHHBIX  PE3YJIBTAaTOB  CBHUJETEIBCTBYET O
IPOSIBJICHHOM BJIMSHUU CalpOIIEIEBbIX OTJIOXEHHM HA POCTOBBIE ITPOLIECCHI
UCIIBITYEMOM KYJIbTYPBI, SPOBOM MILIEHULIBI COPTa «AraTay.

PaccmoTpuM BTOpYr0 Mozenp HcnbITaHusA. 1I0ATOTOBIIEHHBIE MOYBEHHBIE
cMecu ObUIM TOMEIIEHBl B SYEWKH C 3aKIaJKOW 3epHa C IOCcIeayrouei
MIPUCBHINTKON, BJIAXHOCTh IOYBBI KOHTPOJMpPOBaIoCch Ha ypoBHe 75...80% HB
(BBISIBJIEHHOE YBJAXXHEHUE HA MPOBOJUMBIX TMOJEBBIX OIBITAX C BHECEHUEM
CampoIleNeBbIX OTJIOKEHUH B CBETJIO-KAIITAHOBYIO MOYBY). llomydeHHbIe
pe3yabTaThl OTPaXeHBI B TabIuUIE 3.

Tabnumna 3 - IlapameTpsl sIpOBOI MIIEHUIIBI COpTa «AraTa) MPOCHUPYEMON MpHU
BTOPOM MOJIENIM HCHBITAHUSA 1O BBIABICHHUIO ONTHUMAJIBHOM [103bl BHECEHUS
CanponeaeBbIX OTI0KECHUN

JlnmHa JlnmHa JlnmuHa KopHe, cm
Bapuanr | KO/ICONTHIIC, | JIHCTA, CM Onymenne,% BBDKPIB(;GMOCTB,
cM 0
2 142+3+4+516 ropem,

1 2 3 4 5 6
Cronrpors 1,8 6,0 17,6 0 97,8
A-10 2,1 6,5 18,2+2,3 (20,5) 3,5 98,1
A-20 2,1 6,8 20,2 3,8 97,8
A-30 2,3 7,4 27,5 2,5 98,9
A-40 2,4 7,5 27,7+0,2 (27,9) 3,6 98,9
A-50 2,4 7,7 26,7+1,2(27,9) 5 100
A-60 2,8 7,6 27,8+1,9(29,7) 51 100
A-70 2,9 8,2 26,3 9,2 100
A-80 2,9 8,7 28,2 8,4 97,9
A-90 2,9 8,5 25,6+1,1(26,7) 11,3 98,9
A-100 2,9 8,6 27,8+0,5(28,3) 8,6 98,9

y 0,1155x+1,80 | 0,2582x+6 | 0,2295x+3,6784+14,

73 ,0327 013
R? 0,9164 0,9357 0,8393
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AHanu3  JaHHBIX  BTOPOM  MOJIEIM  MCIBITAHUM  XapaKTepu3yeTcs
HAaMMEHBIITMMH TOKA3aTEIIMU BIIUSIHUS CAIPOINEIEBBIX OTJIOKEHUUW HA POCTOBBIC
OCOOCHHOCTH SIPOBOM MIIIEHHUIIBI COpTa «AraTa» B CpaBHEHUHU C MEPBON MOICIBIO
WCIIBITAHUM, UMES TIPU ATOM OOJIBIIIYIO IUIONIAAs MUTaHus. OCHOBHBIM (paKTOPOM
MOBBIIIIEHHBIX TTOKa3aTeIe B MEPBOIl MOAEIH - CO3/IaHHbIC TEPMUUECKUE YCIOBUS,
KOTOpbIE CIIOCOOCTBOBAJIM JIy4YIlIEeMY YCBOCHHMIO NHUTATEIbHBIX BEIIECTB MpHU
OMOJIOTMYECKOM MPOIIECCE.

PaccmoTpenue aHHBIX BTOPOW MOJEIH, TAKXKE BBIJICISIOTCS BapUAHTHI C
OKa3aHHBIM BJIMSIHUEM CalpoOIENEeBbIX OTJIOKEHUH Ha POCTOBBIC IapaMETPhI
MIIICHUIIBI:

- IO JJIMHE KOJICONTHUIIE BRIACIAIOTCA 103upoBanus — A-10...A-50 3HaueHus
B npezenax 2,1...2,4 B cpaBHEHUN € Cyoprpom — 1,8 cM 1 A-60...A-100, 3HaYeHHA B
npenenax 2,8...2,9 cMm;

- M0 JUIMHE JIMCTA BBIACIAIOTCA 1o3upoBanus — A-10,A-20 ¢ 3HaueHussmMu 6,5
nu 6,8; A-30...A-60 c 3HaueHusmMu B npenenax 7,4...7,7; A-70...A-100 c
3HAYECHUSIMHU B Tipenenax 8,2...8,7.

- KOpHEBasi CHCTEMa HCCIEAYEeMONW MOJEIM IIOKa3bIBACT MEHBIINE
pe3yabTaThl B CPaBHEHUHU C MEPBOMl MoOjenbio. Beigensercs psin ocCOOCHHOCTEH,
Takux Kak: BapuaHTel A-10 u A-20 xapakrepusyrorca nokasarensmu 20,5 u 20,2
cM; ¢ A-30 u mocnexgyronme BapuaHTHI C MTOKA3aTeNsIMU B npenenax 26,3...29,7
CM, HO TOSIBJISIETCSL XapakTepHass OCOOCHHOCTh - MPOSIBIICHUE OIMYIICHUS, YTO HE
HaOJII0/1ae€TCsl PU MEPBOM MOJIENIA UCTIHITAHMUS.

Onymienue s KOPHEBOM CHUCTEMBI TJIABHBIAW W OCHOBHOM HMCTOYHUK
JIOCTABKM MUTATEJIbHBIX BEILIECTB PACTCHUIO U €ro MPOSIBIICHUE BO BTOPOIl MOJIENIH
WCITBITAaHUS YKa3bIBaeT HAa CPOPMHUPOBAHHOE B3AMMOACHCTBHE MEXKIY PACTCHUEM H
CaIpoIeJIeBEIMUA  OTJI0KEHUSIMU. KOHTpOJIIBHBIA BapuaHT C y4aCTUEM CBETJIO-
KaIlITAaHOBOM MOYBBI HE OKa3ajd BIMSHMUS Ha KOPHEBYIO CHCTEMY, OIYIICHUE
coctaiseT 0%.

Hannume u 10CTYNMHOCTh MUTATENBHBIX BEIIECTB B COCTABE CAPONEIEBBIX
OTJIOXKEHUU CTUMYJUPYIOT PACTEHHE K Pa3BUTHIO JOMOJHUTEIbHBIX UCTOUHHKOB
Bocnpusitus. Onymenue nposiBisierca B Bapuantax: A-10...A-40 3HayeHUsIMU B
npenenax 2,5...3,8%; a B BapuanTax A-50...A-100 3HaueHHsI BapbHUpYIOTCS B
npenenax S...11,3%.

B cBS3M ¢ JaHHBIMM TOKa3aTeasIMH MOJXKHO CJeJIaTh BBIBOJ, 4YTO
carporesieBble OTJIOKEHHS BHOCHMBIE B CBETJIO-KallITAHOBYIO TOYBY C MAaJiOTO
JIO3UPOBAHMS TUIOJIOTBOPHO OKa3bIBAIOT BJIUSHHE Ha Pa3BUTHE TOJHOIEHHOU
KOPHEBOM CHCTEMBI, KOTOpas YIyd4lIaeT CBOM (YHKIIMH C YBEIUYEHUEM JI03bI
BHECCHMUSI.

CpaBHuBass JBE€ MOJEIM NPOBEAEHHBIX HCHBITAHUN, TOJYYEHHBIE
MoKa3aTesu MO UCCISOBAHNI0O KOPHEBOM CUCTEMBI IIIIEHUIIBI SpOBOM copTa Arata
BBIBEICHEI Ha quarpamme (puc 8).
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O6LAd AAMHA KOPHEBOH CUCTEMbI, CM

C A-10 A-20 A-30 A-40 A-50 A-60 A-70 A-80 A-90 A-100

BapwaHTbl vccnenoBaHWA

—4&@— NepBas Mmoae b UCMNbITaHMA —@ — BTopasa moAenb McnbiTaHuA

Pucynox 8 - CpaBHuTENbHas guarpaMma MOJEJEH HCIBITAaHUN 1O KOPHEBOM
CUCTEME

AHau3upysl MOJYyYEHHBIE PE3YyJbTaThl, Obla BBIJCICHA MOJOXKHUTEIbHAS
JMHAMHUKA Pa3BUTHS, TaK B CPABHEHUU C KOHTPOJIbHBIM BapHaHTOM, MPOUCXOIUT
YBEIIMYEHUE BIIMSHUS BHOCHUMBIX CAlpOIENIeBhIX OTJIOKEHUN B COOTBETCTBUH OT
nosupoBanus. Ha »ddextuBHOCTD BIUAIOT CTOpOHME (DAKTOPBI, TaKHE Kak
TeMIepaTypa, BIaKHOCTh MOYBBI, BIAXHOCTh BO3ayXa U T.A.. [Ipu nepBoi Mmoaenu
UCCleIOBaHUM mpociexkuBaeTcss 3((EKTUBHOCTh MPUMEHEHHUSI CampoIesieBbIX
oTiioxkeHuid B BapuaHTax A-70...A-100, Torga kKak mpu BTOPOMl MOJEIU
UCTIBITAaHUN ~ 3(G(EKTUBHOCT,  MPUMEHEHHUS  CalpOTNENEeBBIX  OTJIOKEHUUN
nposiBisiercsi B Bapuantax A-30...A-60. B cBs3u ¢ NOIy4EeHHBIMU pe3yJibTaTaMU
CI€AyeT BBIBOJA, UTO JUIsl ONPEACIICHUS ONTUMAJIBHOIO JIO3UPOBAHUS BHECEHHS
CampoIeNIeBbIX OTJIOKEHUNW B TOYBY, HEOOXOJAMMO YYHUTHIBATH OCHOBHBIC
napameTpbl MPUPOTHON Cpelbl U CTPYKTYPY MOYBBI. D(HEKTUBHOCTH BHECEHUS
3aBUCUT OT IJIAHUPOBAHMS MOJYUYEHHOTO pe3yJibTara, P 3TOM rapaHTUPOBAHHOE
yIy4YIIEHHEe B KA4YE€CTBEHHBIX IOKA3aTENsAX YpPOXKaWHOCTH MOXKHO JIOCTUYb MpHU
BHECEHHMH CANpPONEIEeBbIX OTJIOKEHUHN B CBETJIO-KAILITAHOBYIO MOYBY He MeHee 30 T
Ha | ra.

BriBoapl. Ilo ompeneneHuio ONTUMAIBHOTO JO3UPOBAHUS CAIPOIIEIICBBIX
OTJIOXKEHUM NMPU BHECEHUHU B CBETIIO-KAIIITAHOBYIO TIOYBY:

- BHECEHHE CalpOIENEBbIX OTIOXKEHUNW B CBETJIO-KAIITAHOBYIO IOYBY
MJIOJJOTBOPHO CKa3bIBACTCSI HA Pa3BUTHE POCTOBBIX OCOOEHHOCTEH sIpOBOM
MIIEHULIBI COpTa «Araray;

- JIO3UpOBaHHE B MajoM oObeMe, a mMeHHO 10 T Ha 1 ra OKa3pIBacT
CTUMYJIMPYIOIINE NEUCTBUE HAa KyJNbTYpy B (POPMHUPOBAHWUU JOTIOTHUTEIHHBIX
HMCTOYHUKOB YCBOCHUSI ITUTATEIIbHBIX BEILIECTB;

- MO0 MEpe YBEJIMYECHHUS J03bl BHECEHUS YBEIMYUBAIOTCS M IOKa3aTeIu
dbopmupytonMe TPOIYKTUBHOCTD KYJIbTYPHI;
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5.3. BbisiBjieHHEe OKAa3aHHOI'0 BJIMSIHHSI CANPONEJIEBbIX OTJIOJKEHHI Ha
HMMYHHYK) CHCTeMY TeCTHpPyeMbIX pacTteHuil. Tecm-Kyavmypa o3umas
nwenuya «Mockoeckaa -39» u apoeaa nwenuya «Azama». B xauyecTBe
UCIIBITYEMBIX KYJIbTYP PACCMOTPEHBI: O3UMasl MiIeHua copra «MockoBckas-39»
(P®); spomsas mmenurna copra «Araray (P®). JlaboparopHble OIBITHBIC
UCCIICIOBAHUS MPOTPAMMUPYIOT JKECTKHE pPaMK{ BBINOJTHEHHBIX YCJIOBUW, B
KOTOPBIX HMCIBITYEMO€ pPAacTEHHWE BBIHYKJICHHO pacKpbIBaTh BECh CBOM
SHEpreTUdeckuil moreHman. OCHOBHAs 1IeNb UCIBITAHUN COCTOsIa B BBISIBICHUU
OKa3aHHOTO BIJIMSIHUS CANpOIENIEBbIX OTJIOKEHUM Ha POCTOBBIE MPOLECCHI
MIIICHUITH (PAaHHHUE ATAIbl OHTOTeHE3a) ¢ (POHOBOW HArpy3KOM.

beumn monroroBiieHBI MOYBEHHBIE cMecH ¢ BiIakHocThio 100% HB, 3a
KonTtpons (C) ObuT NPUHAT BapuaHT 0€3 MOYBEHHON OCHOBBI (JUCTHUILIMPOBAHHAS
Bona). PaccmarpuBanu pocToBbie 0COOCHHOCTH MIICHUIIBI C (DOHOBOM Harpy3koi
UCKYCCTBCHHOTO 3apakeHuss rpubom Fusarium culmorum. B  kauecTBe
UCIIBITYEMBIX KYJIbTYp NPUMEHEH MPOPOIIECHHBI CEeMEHHOW MaTepuall (3€pHO)
03MMOM MIIEHUIBI copTa «MOCKOBCKasi-39» U sipOBOM MIIEHUIBI COpTa «AraTay.

[ToarotroBiieHHBIE IOYBEHHBIE CMECU COCTOSUIN M3 JBYX KOMIIOHEHTOB:

- cBemo-kamTaHoBas nousa (YHIIL[ «l'opnas mnonsna» ®I'BHY BIIO
«Bonrorpanckuit 'AY» Boarorpaackas o0acTs).

- camporieneBble 0TI0XKeHus epuka « OcuHKN» Boaro-AxTyOMHCKOW MOMMBI
Bonrorpanckoii o6iacTu.

OnbITHBIE UCCIAEIOBAHUS 3aKJIQJIBIBAIM PYJIOHHBIM METOJIOM, (POHOBYIO
Harpy3Ky JBYXJHEBHBIX TPOPOCTKOB MCKYCCTBEHHBIM 3apa’k€HHEM TI'prUOOM
Fusarium culmorum mpoBoaunu cropoBoit cycnensuen (5 Mi/25 mTyk Mpu
koH1eHTparuu 100-120 x 10-° criopoBoii Harpy3ku) (OBcsHkMHA,1998).

AHaM3  TOJIYYEHHBIX  pe3yJbTaTOB  MPOBOAMIM HA 7  CYTKH.
PaccmarpuBaemble mapameTphl: JMHA KOJICONTWIIE, JUIMHA JIKCTA, [JIMHA
MEPBUYHOIO KOPHSA U CYMMapHO€ 3HAY€HUE BCEX KOPHEU, KOJTUYECTBO BTOPUUHBIX

KOPEIIKOB, BBKUBAEMOCTH (pHC. 9).
6

Hﬂl) AMETPBI KOJTEOITHIE, (M

A B

Pucynok 9 — JluarpamMmma pocToBOTO mapamMerpa (KOJCONTHIb) H3y4YaeMbIX
pacTeHmii ¢ (OHOBOM HArpy3kol HMCKYCCTBEHHOIO 3apakeHus rpubom Fusarium
culmorum
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[To pe3ynpTaTam HCCIICIOBaHMIA, MPEACTABICHHBIX HAa PUCYHKE 9, MOXHO
cAenaTh BBIBOJ, YTO IO BCEM BapuWaHTaM C TPUMEHEHHEM CampoIeeBhIX
OTJIOKEHUH, OTpa)kaeTCsl IMOJIOKHUTEIbHAs JUHAMHUKA B Pa3BUTHU KOJICONTUIIC U
JWCTOBOTO ammapara MmeHUNbl. [IpocnekuBaroTcss pa3inuyusi B JIO3UPOBAHHUU
OPUMEHSIEMOIO  CalporeNeBOro  OTJIOXKEHHs mnpu  (OHOBOM  Harpyske
UCKYCCTBEHHOTO 3apakeHHMs TpuOom Fusarium culmorum u 1o copTOBBIM
0COOEHHOCTSIM TIIICHUIIHI.

Ozumas mnmenuna copra «MoOCKOBCKas-39» MO pPa3BUTHUIO KOJIEONTHUIIE
MOKa3bIBACT JyYIIME pPe3ydbTaThl MO CPAaBHEHHUIO C SPOBOM MIIEHUIIH copTa
«Aratay, Tak yBEJIMYEHHUE 10 BCEM BapuaHTaM HalOmonatorcs B npegenax 1,1 pas
(C (xonTpoas) —4,1 cm, D — 4,7 cm, ED4 — 4,6 cm).

He oxa3anHoe BiMsHHE 3apakeHHOTO (OHAa Ha PA3BUTHE KOJIEONTHIIE,
CBUJETENBCTBYET O TOM, YTO DSHEPreTUYECKUI MOTEHIHAN, 3aJ]0XKEHHBIA B
CEMEHHOM MaTepuaje WrpaeT NpU PaHHUX (PopMax OHTOTEHE3a BaXKHYIO POJib B
KU3HU pacTeHus. ['puOkoBoe 3a0oeBaHNe 3a JaHHBIA MEPUOJT IPOXOAUT MPOLIECC
aJanTalul U TPWKUBAEMOCTH, OKa3blBasi MUHUMAJIBHOE BIIMSHHUE HAa POCTOBBIC
NOKa3aTeIu PaCTCHUH.

JluHamMuKa pa3BUTUS JIUCTOBOTO ammapaTa TpPOSBISETCS Tak e B
3aBHCHMOCTH OT BapHaTHBHBIX KOMIIOHEHTOB, BBISIBICHHOE OTJIMYHE B TOM, YTO
spoBasi TMIICHHWIIA CcopTa «Arara» OTO3Bajach 1O JaHHOMY TapaMmeTpy
s¢pdexruBuee (puc. 10).

18

16 | v=4,328In(x)+ 11,4
' ' RZ=1

14

12

10

JmHHAa mHeTa, oM

A B

Pucynok 10 — /Iuarpamma pocTtoBOro napamerpa (JIMCT) U3y4aeMbIX PACTCHUM C
(OHOBOI HArpy3Koi UCKYCCTBEHHOTO 3apakeHust rpuboM Fusarium culmorum

HaubGonpmme nokazarenu npociexuBatorcs B Bapuantax D u ED4, 14,4 u
14,0 cMm cooTBeTCTBEHHO, B 1,3 pa3a 0oJbilie KOHTPOJBLHOTO BapUAHTA.

Pe3ynbTaThl NPOBENEHHOIO MCCIECIOBAaHUS [0 BBIABICHHUIO BIIMSHHUS
camnporneneBbX OTIOKEeHUH Boaro-AxTyOMHCKON MOWMBI Ha KOPHEBYIO CHCTEMY
npejICTaBlIeHbl Ha pucyHke 11.
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Pucynok 11 - JluarpamMmbl pa3BUTUSI KOPHEBOM CHUCTEMBI U KOJIWYECTBOM
BBIDOKEHHBIX KOPHEW TIIEHHWIBI C (OHOBOW HArpy3Kod HMCKYCCTBEHHOTO
3apakeHus rpuoom Fusarium culmorum

JlanHbple AMarpaMMbl CBUIETENBCTBYIOT, YTO, HE CMOTpA Ha HaJIU4He
npensTcTBytouiero (¢axktopa B BUAE (POHOBOKW HArpy3KM HMCKYCCTBEHHOTO
3apakeHusi rpuOoM Fusarium culmorum, ucmeiTyeMbie KyIbTyphbl c(hOpMUPOBATH
KOpHEBYI0  cucremy. [lodyyeHHble  pe3ysibTaTbl  CBHUJIETEIBCTBYIOT O
B3aUMO/JICHCTBUU o0Opa3oBaBIIHiiCS OHOTHI, OBLIT chopMHUpOBaH
Mukpoounosorndeckuii nukia. Kontponbueiit (C) ¥ BapuaHT ¢ MCHOJb30BaHUEM
CBETJIO-KalTaHOBOW 104Bbl (E), OeMOHCTpUpYIOT B BapualMsx € O3UMOU
nmeHunet copra «MoOcCKoBcKasg-39» MmokazaTenn KOpPHEBOM CHUCTEMBI B
cymMmapHoM 3HaueHuu 29,9 u 29,1 cm. [lanHble BapuaHThI camMble HEOOECTICUeHHbIE
[0 TUTATEJIbHBIM KOMIIOHEHTaM. BapHaHTBI ¢ HCIIOJNB30BAHHEM CalpOIEIEBBIX
OTJIO)KEHHM MOKA3bIBAIOT HEOAHO3HAUYHBIEC PE3YJIbTAThl, TAK CaMblii 00€CIIEYEHHBIH
M0 MUTATeIbHBIM KOMIIOHEHTaM BapuaHT (D) mokaszan cymmapHOe 3HadYeHUue
KOPHEBOM CHCTEMBI B mpenenax 26,4 cM — caMbld HHU3KMM TOKa3aTenb I10
KyJIbType, @ CaMblii BRICOKHI TTOKa3aTenb B Bapuante ED3 — 33,4 cwm.

SpoBast neHuna copra «Arata» MokKas3blBaeT 0ojee BHICOKUE CyMMapHbBIE
MOKa3aTelid KOPHEBOW CHUCTEMBI, TaKk caMmblii MasiooOecrieueHHbll BapuaHT C
(KOHTpPOJb) TOKA3bIBAET 3HAUEHHUS BHINIE, YeM Yy O3MMOW TMIIEHUIBI COpTa
«MockoBckasa-39» B 1,3 paza — 38,7 cM. CaMble BBICOKHME MTOKA3aTENN B BapUaHTaX
D u ED3, 52,4 u 53,2 cM COOTBETCTBEHHO.

KopneBasg cucrema 10 BTOPUYHBIM KOPHSIM IIOKa3aja CIEAYIOIINE
pPE3yNbTATHI:

- o3umas nmeHuna copra «MockoBckasg-39» Ha Bcex BapuaHTax, He
3aBHCHMO OT MUTATEIbHOCTH, COpMUpPOBaa 3 KOPHS;

- sipoBas MILEHULIA COpTa «AraTa» MPOJEMOHCTPUpPOBaa pa3JieJCHUE IO
MATATEJIbBHOCTH TOYBEHHBIX COCTABISIIOIIMX, TaK BapUaHThl C HaUMEHEe
MeHbIIMMU mnuTatenbHbIMU KoMnoHeHTamu (C, E, ED1) umerr 4 kopHd, u
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BapUaHTHI ¢ 00JIee MUTaTeIbHBIMKU TouBeHHBIMU cMmecsimu D, ED2, ED3, ED4 — no
S KOpHEN.

PaccmarpuBaemple  mOKazaTenu HE  BBIABWIM  OKa3aHHOE  BIIMSIHUE
campoIieNeBbIX OTJIOKEHUH Ha POCTOBbIE OCOOEHHOCTH PACTEHUM, TaK Kak MpH
MpOpanIMBaHUN 3€pHA 3aIyCKAIOTCS OMOJIOTMYECKHE TMPOIECChI, KOTOPHIE
HaIpaBJICHbl Ha Pa3BUTUE PACTEHUS, 3aJ0KEHHBIX B T€HETHUYECKOM KOJAE JaHHOMU
KyJIbTypbl. Hanecénnas criopoBas cycriensust Fusarium culmorum (5 mur/25 mryk
npu koHueHtpauun 100-120 x 10-° CIIOPOBOM HArpy3ku) HE OKazajia
MaTOJOTUYECKOTO BIUSHUS, HO 32 UCCIIEIOBaHHBIN niepuoy (7 AHEl) 3aTopMo3uia
(U3HOTOTUYECKHE TTPOTICCCHI PA3BUTHS KYJIBTYPHI.

Jliist coctaBiennsi 0ObEMHOM XapaKTEPUCTUKU MPOBEACHHOTO UCCIIEI0BAHUS
HEOOXOJMMO paccMOTpeTh % BBDKUBAEMOCTH TIICHUIIBI. CpaBHUTEIbHBIC
XapaKTEPUCTUKNA TPOBEACHHOTO KCCIENOBAHUS XOPOIIO MPOCIEKUBAOTCA B
Tabnuiie 4.

[TonydeHHbIE JaHHBIE MO BBIKMBAEMOCTH IIICHUIIBI B XOJI€ IKCIIEPUMEHTA
JIEMOHCTPUPYIOT CTEIEHb MPOSBIECHHOTO B3aWMOJICUCTBUS MEXK]Y NUTATEIbHOU
Cpellol U TECTUPYEMOM KYJIbTYypoul. MHUHEpaTIN30BaHHBIM COCTAB IUTATEIbHOU
Cpelbl CampomeNeBbIX OTJIOXKEHUNA OKa3blBaeT OJaroTBOPHOE BIMSHUE Ha
MMMYHHBIM ~ TIOTEHIIMAT HUCCIEAYyeMOTO pacTeHHs, 3a CYET MOBBIIICHUS
CONPOTUBIISIEMOCTA MATOTEHHBIM  OpPraHU3MaM, a HWMEHHO IPUCYTCTBUIO
IrpHOKOBOTO MopakeHus Fusarium culmorum B skcIepUMEHTABHBIX YCIOBHSIX.
Tabnuua 4 - BepkuBaeMOCTh MUIEHUIBI ¢ (POHOBOW HArpy3KOM HMCKYCCTBEHHOIO
3apakeHus rpuoom Fusarium culmorum

BapuanT O3zumas nmennna «MockoBckasi-39» SpoBas nmennna «Arartay
BrepkuBaemoctsh, % | OTKIOHEHHUE, £ BrepkuBaemocts, % | OTKIIOHEHUE, £

C 60,0 68.8
E 79,2 +19,2 72,5 +3,7
D 93,3 +33,3 85,0 +16,2
ED1 90,3 +30,3 80,0 +11,2
ED2 92,5 +32,5 78,8 +10
ED3 95,8 +35,8 88,8 +20
ED4 93,3 +33,3 77,5 +8,7
HCPys 115

KonTtponpsueiii BapuanT (C) mo TecTUpyeMbIM KyJlIbTypaMm IOKa3al CaMbli
HU3KUMH MPOLUEHT BBDKMBAEMOCTH, TAaK MO TECT-KYJbTYpe O3MMas IIIECHULA
«MockoBckasa-39» — 60%, no spoBasg nmeHuna «Arara»y — 68,8%. Jlyumme
MOKa3aTelid MOJyYeHbl B BAPUAHTE C MPUMEHEHHEM CallpOMNeNieBbIX OTJIONKEHUIN
ED3: A —-95,8%, B — 88,9%.

BoiBogpl. [lo BiusiHMIO carpomenieBblx OTIOXeHUuM Boiro-AXxTyOnHCKON
MOMMBI HA POCT U Pa3BUTHE MIUEHUIBI MPU (POHOBON Harpyske B Ja0OpPaTOPHBIX
YCIOBUSIX:

- ONBITHBIE MCCIIEIOBAHUS MPOJOJKUTEIBHOCTBIO B 7 JHEW BBISBHIIM, YTO
¢dboHOBas Harpy3ka ¢ mpuMmeHenrneM Fusarium culmorum B koHmeHTpamuu 5 mMi/25
IITYK [aTOJOTMYECKOTO BIMSHUS HA POCTOBBIE IMapaMETpbl MIICHUIBI HE
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OKa3bIBAET, HO MPHU ITOM 3aTOPMaKUBAET (PU3UOJOTUUYECKHE MPOLECChl Pa3BUTHS
KYJbTYPHI,

- TIUTaTelbHbIE TIOYBEHHBIE CMECH, COCTOSIIHME U3 CBETJO-KaIITaHOBOU
MOYBBI M CAIPOIEJIEBBIX OTJIOXKEHUU ¢ 1030 BHeceHus 25,50,75 u 90 T Ha 1 ra,
OKa3bIBAIOT [JIEMCTBEHHOE BJMSHUE HAa POCTOBBIE MApaMETPhl HCIBITYEMbIX
KynbTyp. Il0 BBISIBIEHHBIM NpHU3HAKAM MOJYYEHBl JYy4YIIME [OKa3aTeaud B
BapUaHTaXx:

- o anuHe koseontuie — BapuanTel D u ED4 (A-4,7 1 4,6 cM; B —4,4 u 4,3
cM);

- o JyuHe nucta — BapuanTel D u ED4 (A-11,4 u 11,2 cm; B — 14,4 u 14,0
cM);

- TI0 CyMMapHOMY 3Ha4Y€HUIO JUTMHBI KOpHEBOU cucteMbl — ED3(A-33,4 cm)
u ED4(B — 53,2 cm);

- KOpHEBasi CHCTEMa IO BTOPUYHBIM KOpPHSIM MOKa3zajla CIEAYIOIINE
pe3ynbTaThl: A — BCe BapuaHThl UMEIOT cpopmupoBanubie 3 kopHs, B — (C, E,
EDT1) umetot 4 xopusi, D, ED2, ED3, ED4 — o 5 kopHeii.

[IporecTupoBanHble  O0Opa3llbl  campoNeNeBbIX  OTIOXKEeHH  Bosro-
AXTYyOMHCKOW TIOMMBI B pa3HOW JO3MPOBKE B COBOKYNHOCTH CO CBETJO-
KAIITAHOBOM MOYBOU IMOKA3AJIA XOPOILIYIO PE3yJbTaATUBHOCTb.

Tecm-kynomypa apoeasa nuwenuuya copma «Azama» (P®). Crnenyromuii
3Tal MCCJEIOBAHUM pAacCMaTpPUBAJICA B COCTaBJIECHUU IOYBEHHBIX 00pa3loB. B
WCCIICIOBAHUM YYacCTBOBAJIM: sIpoBasi MIIeHUIa copTta «Ararta (A); muTaTeabHbIN
rpyHt (H); opranndeckoe ynoopenue «/lsaromka rymyc» (G); cBeTn0-KamTaHoBas
nouBa (E); campomneneBbie otrioxkenus (D); 'VMOCTUM (F); rymuHOBBIC
ynoopenus ['ymu-90 (R); 6e3 donoBoi Harpysku (), (oHOBas Harpys3ka IMpH
ucKyccTBeHHOM 3apakeHun (Fusarium) (b).

OnbITHBIC UCCNEAOBAaHUS OBLTN MTPOBEICHBI B MOJTOTOBIEHHBIX BapUAHTAX C
TECT-KyJIbTYpOM — spoBas TNIICHHUI]A «Arara» MO BBISBICHUIO 3aBHUCHUMOCTHU
POCTOBBIX MPOLECCOB M BBKMBAEMOCTH MIIIEHUIIBI ITPU PAHHUX ATAllax OHTOT€HE3a
B 4-X KpaTHOM NOBTOpHOCTU. J[aHHAs cxema BBICEBA CEMEHHOIO Marepualia
coctosuta u3 41 ydyetHoro cemeHu. Pacnonoxenue ceMsiH B siueiike obecrieunBaeT
MOJIHOE HMCIOJIb30BaHUE MOATOTOBICHHBIX 00pa3lOB MO IUIOIMIAIXA MUTAHUS, YTO
oOecreynBaeT MCIOJIb30BAaHUE BCEX COCTABJISIONIMX KOMIIOHEHTOB B TOJHOM
oobeme. [loaroroBneHHas cycrensus Fusarium 3aHocuiiach B MOATOTOBJICHHBIN
oOpa3zel] COBMECTHO C CEMEHHBIM MaTeprajIoM (HE MPOPOIIEHHOE 3€PHO).

[lo wucrtedeHuu wucneITaTeNbHOTO cpoka (7 naHei), Bce oOpaslbl ObUIH
MOATOTOBJICHBI JJIsI MPOBENCHUSI 3Tala KOHTPOJbHBIX H3MEPEHUIl B OMBITHBIX
WCCJICIOBAHMSIX. YCIIOBUS WCIIBITAHUS MPOTPAMMHUPOBAHBI Ha OoJiee yCTOWYMBHIE
YCJIOBUSI MPOBENCHUS, MOATOTOBICHHBIE BAPUAHTHI OTIMYAIOTCS MO XUMHYECKOU
COCTABJISIIONIEH, YTO BAXKHO YUYUTHIBATH MPU AaHATTUTUIECKOM pa3dope MOTydeHHBIX
pesynpraTtoB. PaccMoTpum monydeHHble pe3ynbrarhl. llepBelii mapamerp —
KOJICOTITUIIE, KaK BaXKHBIM (opMuUpyromuii opran Oynymen ypoxaitHoctu. [lepen
HaMmu Tpaduk (puc. 12), KOTOPHIA HAIVISIHO JTEMOHCTPUPYET OKa3aHHOE BIIHMSHUE
Ha (OpMHUPOBAHUE PACCMATPUBAEMOTI0 TapaMeTpa.
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Pucynox 12- BrlsiBieHHBbIE MapamMeTpbl IJIUHBI KOJICONTHIIE SPOBOM MIIIEHUIIBI
copra «Arara» 3

Kontponbhseiii Bapuant (AE) cocrosmuii U3 CBETIO-KAIITAHOBOW IOYBHI,
UMEIOIIEH MaJlo€ KOJMYECTBO T'YMYCOBBIX BELIECTB, IIOKa3bIBAET pE3yJbTar B
Pa3BATHM KOJEONTHJIE SPOBOM NIIEHULBI cOpTa «Arara» B 3HAYEHUAX 2,5 CM B
ycioBusix 0e3 ¢oHoBoil Harpy3ku (a) u 1,7 cM B YCIOBHSX 3apa)K€HUS
naroreHHbiME opranm3mamu (b). Bapuanter (AH, AEF, AER), ¢ npeobiagaromum
OpPraHUYECKHM BEIIECTBOM, ITOKA3bIBAIOT PE3yNbTaT B 3Ha4eHusX: a — 2,1(-0,5) cm
ub— 16 (-0,1) cM ¢ OTKIOHEHUSIMH OT KOHTPOJBHOTO BapWaHTa. BapwaHT ¢
MCITOJIb30BAHUEM CAIPOMENIEBbIX OTIIOXKEHU B COYETAHUHU C CBETIO-KAIITAaHOBOM
nouBoi (50/50) mokassiBaeT syuriue pe3yiabrarel: a — 3,0(+0,5) cm u b — 2,3(+0,6)
CM C OTKJIOHEHHSIMHM OT KOHTPOJILHOTO BapuaHTa (Tadm. 5).
Tabnuma 5 - OnpeneneHre KpaTHOCTH HCIIBITYEMbIX BapHUaHTOB B MCCIIEOBAHUU
napameTpa KoJIEONTUIIE, CM

. . Kparnocts
Bapuantsl bes oriosoid ¢ (bOHOB?Hb Mexny OTknoHeHus
Py HATPYSEO, ponamu,+ OT KOHTPOJISL, &
AE (KoHTpOTB) 25 17 -0,8 -
AH 21 16 -0,5 -0,3
OTKJIOHEHUS K KOHTPOJIIO,+ -0,4 -0,1
AEG 17 16 -0,1 -0,7
OTKJIOHEHUS K KOHTPOJIIO,+ -0,8 -0,1
AED 30 23 -0,7 -0,1
OTKJIOHEHUS K KOHTPOJIIO, £ +0,5 +0,6
AEF 21 16 -0,5 -0,3
OTKJIOHEHUS K KOHTPOJIIO,+ -0,4 -0,1
AER 21 16 -0,5 -0,3
OTKJIOHEHUS K KOHTPOJIIO,+ -0,4 -0,1
HCPgs 1,54

3 Sposas mnurenuna copra «Arara (A); nurarensHbii rpyHT (H); opranuyeckoe ynobpenune «Jsaromka rymycy (G);
cBerio-KamranoBas nousa (E); carmponenessie otnoxenus (D); TYMOCTUM (F); rymunossie ynoopenust ['ymu-
90 (R); 6e3 dhoHOBO# Harpy3ku (a). hoHOBas Harpys3ka npu HCKyccTBeHHOM 3apaxkenun (Fusarium) (b).
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[Ipu paccMoTpenun ucnbITaHUil ¢ (HOHOBOW HArpy3Koil, BBIPHCOBBIBAETCS
ornpeen€HHast TeHICHIUS Pa3BUTHUS U3y4aeMOro rapameTpa KoJleonTulie, KOTOpbIi
OOJBIIYI0O YacThb CBOErO Pa3BUTHUS OCYIIECTBIAECT 3a CYET HSHEPreTUYECKOTO
NOTEHIMAJIa,  3aJJOKEHHOT0O B CEMEHHOM  marepuane.  [IpoBenéHHbIN
aHAJUTHYECKUM pacd€T IOKa3aj, 4YTO HCIBITYEMbIE BapUaHThl PEArMpPyrOT Ha
JIOTIOJTHUTENbHBIE CTPECCOBBIC YCIOBUS MEXKAY (POHOBBIMH OTKJIOHEHHUSMU B
npenenax 0,1...0,8 cm.

Cnenyromuii paccMaTpuBaeMblil TMapaMeTp — JIMHA JIUCTa, HMCXOJHbIC
JIAHHBIC MTOJYYSHHBIX PE3yJabTaTOB OTOOPaXECHBI Ha Auarpamme (pucyHok 13).
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Pucynok 13- BeisBneHHBIE TapaMeTphl AJIWHBI JHCTA SPOBOM TIIEHHUIIBI COpPTa
«Arara»

PaccmarpuBaembliii mapaMeTrp, TaKk K€ KaKk M NOPEAbIIYLIUNA, HMEET
OTJIMYUTEIbHBIE XAPAKTEPUCTUKU MO JUIMHE B 3aBHCUMOCTH OT HCXOIHOTO
BapuanTa. KoutponbHbie 3Haduenus: a — 7,0 cMm u b — 3,0 cm. Jlydiive mokasareiu B
BapHaHTe ¢ IpUMEHEeHHEeM carporeneBbix omioxkennid (AED): a—9,0 (+2,0)cmu b
— 49 (+1,9) cM Cc OTKIOHEHHSIMU OT KOHTPOJHHOTO BapuaHTa. lIposiBreHHas
KpaTHOCTh B BapHaHTax MKy oHaMu BapbUpyeTcs B npenenax 3,5...4,4.

JlaHHbIE AWarpaMmbl OTYETIMBO JAEMOHCTPUPYIOT BBISABICHHOE BIIHSHUE
CamnpoIeyeBbIX OTIOKEHH Ha POCTOBBIE MOKA3aTead MUICHUIBI MO JJIMHE JIUCTA.
MuHepanu30BaHHbIA  COCTAaB  OKa3blBAET CTUMYJIUPYIOUIEE JIEMCTBHUE  II0
aKTUBHM3AllMUM OHMOJOTMYECKHX MPOLECCOB 3a CYET HAJIU4YUs AOCTYNHBIX (opm
MUTATENbHBIX BEIIECTB, B CPABHEHUHM C KOHTPOJIbHBIM BapHaHTOM YBEJIWYEHUE B
1,3 pa3za, mpu stom B 1,1 pa3 Oonpiie yemM B BapuaHTe C OpPraHUYECKOU
coctapistomie (AH) 6e3 ¢donoBoil Harpy3ku. DoHOBas Harpy3ka OTYETIMBO
NpOSIBUJIA TEHJCHILMIO BIUAHUS CalpONEIEBbIX OTJIOKEHUM Ha POCTOBbBIC
MIOKA3aTeIN PACTEHHS], TAK B CPABHEHHH C KOHTPOJIbHBIM BapUAHTOM YBEIUYECHHE B
1,6 pa3, a B cpaBHEHUM C BapHaHTOM 110 opranndeckoil cocrasistomeid (AH) B 1,2
paza. AHanmu3upyeM  CIEAYIOIIMA  IOKa3areab — KOpPHEBas  CHCTEMA,
IPOCMAaTpuBaeM CYMMApHOE€ 3HAUYE€HHE JIMHBI BCEX KOPHEW M IO KOJIMYECTBY
c(hOopMUPOBAaHHBIX KOPHEH 10 pucyHky 14.
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Pucynox 14- BrisiBneHHbIE TapaMeTpbl KOPHEBOM CUCTEMbBI TECTUPYEMOM KYJIBTYPhI

CdopmupoBaHHBIi B 10CTaTOUHOM BOCIIPUSATHH KOPEHD SIBJISIETCSI OCHOBHBIM
3aJIOTOM JKM3HECTOMKOCTM pacTeHHs, W B YCIOBUAX CONPUKOCHOBEHHUS C
NaTOr€HHBIMM OpraHU3MaMH MPOSBISET CONPOTUBISAEMOCTb, UM HUMMYHUTET K
CO3JaBIIEICS OKpYyXarollel cpeie oOuTaHus. B mpoBenEHHBIX MCHBITAHUAX 10
(oHOBOI Harpy3ke ObUIM BBISIBICHO OKa3aHHOE BIMSHHME Ha (QOpMHUpPOBAHHE
KOPHEBOM CHCTEMBI B 3aBHCHUMOCTH OT TIOATOTOBJIECHHBIX BApUAHTOB, TaK B
BapHaHTE C TMPUMEHEHHEM CallpoIeIeBhIX OTIOKEHHH IOKa3aH HauOOIbIINI
CyMMapHbIi MOKa3arep MO JUIMHE KOPHEBOM cucteMsl - 11,2 cM, KOHTPOJBHBIN
BapuaHt — 7,9 cMm.

Tak e TOMOXKUTENBHOE pPa3BUTHE MO KOJIMYECTBEHHOMY ITOKA3aTEIIo
KOpHEH, KOT/Ia B CTPECCOBBIX YCIOBUSAX MPOUCXOAUT PA3BUTHE KOPHEBON CUCTEMBI.
Bapuant (AED) ¢ npuMeHeHHe canporeIeBbIX OTI0KEHUH TpU (POHOBOM HArpy3Ke
Fusarium chopmupoBait 6 kopHel B oTiimume oT Apyrux BapuantoB: AE nu AH o
5 xopueit; AEG, AEF u AER 1o 4 xopHsi.

Bce paccmarpuBaeMble pOCTOBBIE IMapameTpbl SPOBOM MIIEHHIIBI COpPTa
«Arara» BBIIBUIM TEHACHLUIO BIMSHUS Ha PAa3BUTHE KYJbTYpbl MUTATENIbHBIX
KOMITOHEHTOB C(OPMHUPOBAHHBIX CMECEH MpH Pa3HBIX YCIOBUSAX OKpY’Karolen
cpeasl. OTBETOM Ha MOCTaBJICHHBbIE B HCCICIOBAHMM 3a/1a4d, MOXET OTBETHUTb
aHAIUTUIECKOE 0003pEeHHE 10 BAXKHOMY (aKTOpy 00eCTIeUeHHsI HITH TI0 TTapamMeTpy
BbDKMBaeMOCTH. CIOCOOHOCTh  pacTeHUs  aNanTHPOBAThC K YCIOBHUSM
MaTOTeHHOCTH, TOBOPUT HAM O €ro CIOCOOHOCTH W3BJEKaTh M3 IOYBEHHOTO
MOTEHI[MATa HEOOXOAUMBIE BEIIECTBA JJIsI COMPOTHBIIEMOCTH K OOCTOSTEIHCTBAM.
[Tpu 5ToM Bce HEOOXOAMMEBIE BEIIECTBA MOJKHBI HAXOAUTHCSA B OCTYITHOW st
pactenuit Qopme. IlouBeHHass cmechb, wuccienyemas B Bapuante (AED) c
IPUMEHEHUEM CallpOIeIeBIX OTI0KEHUI COOTBETCTBYET TPeOOBAHUSIM PACTEHUH,
TaK Kak B CBOEM IOTEHIIMAJIE UMEET Psii HEOOXOIUMBIX BELIECTB B TOCTYITHOM ISt
pacteHuid  Gopme, UTO  TOATBEPKIACHO  ONBITHBIMH  HCCJIEJOBAHUSAMH,
O0TOOpa)KEHHBIX Ha pUCYHKe 15.
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Pucynox 15- BeisiBieHHBbIC TapamMeTpbl BELKHBAEMOCTH SIPOBOM MIIIEHUIBI COPTa
«Arara»

I'paduueckoe n3o0pakeHre pe3yabTaToOB BEIKMBAEMOCTH SIPOBOM MIIICHUITHI
copta «Aratay JAEMOHCTPUPYET AaKTUBHOCTb PACTEHHsS] TPU MPOSIBICHHUU
MUTATEIbHOCTH MOYBEHHBIX cMecel. [IpoBeném aHain3 MOMyYEeHHBIX PE3yIbTaTOB
M0 BapUAHTAM:

- KOHTposbHbIA BapuaHT (AE) ¢ cBeTIO-KalITaHOBOM MOYBOM MOKa3all
pe3yabTarsl B 3HaueHUsIX: a — 90,9% BbDKMBaeMOCTH, HO MpU (POHOBOM Harpyske
NAaTOTCHHBIMKM OpTraHW3MaMU 3Ha4eHUs MajgaroT 10 ypoBHs b — 38,4%. B maHHBIX
YCIIOBUSIX Y pACT€HUS yTPauyMBaETCA IAHC Ha pa3BUTHE B 2,4 pa3a;

- BapuaHThl ¢ oprannueckoit cocrasistomeid (AH, AEF, AER) nokasbsiBaro
MpeKpacHbIe pe3yabTarhl 0e3 ¢GoHOBOW Harpy3ku (a) B 3HadeHusx —91,5; 91,6 u
90,2 % COOTBETCTBEHHO. OJTO HE YAMBHUTEIBHO, TaK KAaK OpraHu4YecKas
COCTABJISIIONIAsT SIBJSIETCS. OAHMM W3 TVIAaBHBIX (DaKTOPOB TUIOAOPOIMS, HYTO
CIIOCOOCTBYET POCTy W pa3BUTHIO pacTteHus. [lpu mpennpuHATON HArpy3KH
NaTOTCHHBIMM OpraHU3MaMM IITaMMOB Fusarium, opraHMYeckoe BEIIEeCTBO HE
MOXET TMOJJIepKaTh pacTeHUue B OOphOE C JaHHBIM BHJIOM arpecCHu, 4TO Mbl U
HaOJIr0jacM B BapuaHTax ucciemoBanus: b- 32,3; 31,5, roe Habiromaercs Bcero
30% BBIKUBAEMOCTH;

- BapMaHT C MCIOJb30BAaHUEM CaIPOIENEBbIX OTIOKEHUM MOKa3bIBAET
HawydIime pe3yibTarel: a — 95,7%; b — 79,3%. [lannblit BapuaHT Bcero Ha 16,4%
HE MOXET 00ECHEeYHUTh BBDKMBAEMOCTb PACTEHHUS B CBSI3U C MATOT€HHOW Cpenou
oOuTaHUSI.
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- caMble HM3KME TMOKa3aTeNW 110 BBDKMBAEMOCTH IOKa3al BapUaHT C
MCIIOJIb30BaHUEM NTOYBEHHON CMECHU CBETJIO-KAIITAHOBOW MOYBBI 1 OPTAHUYECKOTO
ynoopenus «/Iaaromka rymyce» (AEG) a - 57,3% u b - 19,5%.

Tecm-kynomypa - Mamauk nayzoeou, copm bpyknoyn (I'epmanus). Jlis
BBISIBJICHUSI TTPOIYKTUBHBIX KaU€CTB CAMPOIEIIEBIX OTJIOKEHUNW ObUIM MPOBE/ICHBI
WCCJICIOBAHMsI, TJI€ OCHOBHAS IIEJIb COCTOsUIa B (DHKCAIMK OKa3aHHOTO BIIUSHUS
CamnpoIeNeBbIX OTIOKEHU Boyro-AXTyOMHCKON MOMMBI HA UMMYHHYIO CUCTEMY
Msarnuka syroBoro. JlIsi MNOATBEPXKICHUS MPEAINOIAraeMoro pesyJbrarta o
GbopMHpPOBaHUM WMMYHHTETa K TIOPAXAIONUM TIAaTOTeHHBIM OpraHU3MaM |
CIIOCOOHOCTH pACTeHHWH 3a CUYeT IOJHOIEHHOTO MUTAaTEIhHOTO KOMIUICKCA
MPOTUBOCTOSITh CTPECCOBBIM YCIIOBUSIM OOWTaHUsA, Oblla MpUMeHeHa (oHOBas
Harpy3ka HWCKYCCTBEHHOTO 3apa)KCHHUSl TOYBEHHBIX CMECEd KOJUIEKIHMOHHBIM
mrammoM Fusarium.

B kauecTBe CpaBHHUTENBHBIX OOpa3llOB MOJTOTOBJICHBI MOYBEHHBIE CMECH:
(H) - Iurarensubiit rpyat; (EG) — cBemyo-kamiTaHoBas Mo4YBa + OpPraHHYECKOE
ynobpenue «/samromka rymycy» B cootnomennu 50/50; (E) - cBerno-kamranoBas
nouyBa; (ED) — cBetmo-kamTaHoBass mouyBa + CamporiesieBbie OTJIOXKCHUS B
Harpy3ku; (D) - ¢goHoOBas Harpyska mpuM HCKYCCTBEHHOM 3apakeHuH Fusarium.
PaccmatpuBaemoe mNpennouTeHue [TaHHOM KYJbTYpE, HM3-3a COCTABHOM 4YacTH
Ta30HHOM CMECH, TJe IO CBOMM XapaKTEPUCTUKAM WIPaeT BaXHYIO pOJb MpHU
dbopMUpPOBAaHUM CTOMKOM JIaHAMIAQTHON KOMIIO3UIIMM B BHJAC «IIOIIMTYIIKAY.
3akJ1a Ky OMBITHBIX UCCJICIOBAHUIN TPOBOJAMIIA CYXUM MOCAT0YHBIM MaTEPUATIOM B
MOATOTOBJICHHBIE suekikun S = 20,25 CMZ, KoaudyecTBOM 1o 41 mT.
[IpoaomKUTENbHOCT,  MCCAEAOBaHUA - 14 nHedl.  BiaXHOCTh  MOYBBI
nojjepxuBaiach Ha ypoBHe 75...80% HB. B wucciaenoBaHuu ClpOeKTHPOBAHBI
cpaBHUTENbHBIC yciaoBus ¢ ¢onoBor (D) m Oe3 doHoBO# (2) Harpy3ku s
BBISIBJICHUSI OKA3aHHOTO BIIMSHHS CalpOIENIEBbIX OTJIOKEHUW Ha POCTOBbBIC

0COOCHHOCTH MCIBITYeMOH KynabTypbl. OOpaboTaHHbIC JaHHBIC MPEACTABICHBI Ha
rpadukax (puc. 16, 17, 18).
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Pucynok 16 — Pa3BuTtue KopHs MATIHMKA JIyTOBOTO
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Pe3ynbTaThl 3aJ105K€HHBIX HCTBITAHUNA 0€3 pUMeHeHHUs] (DOHOBOM Harpys3ku
(a) mpeamnosaraiy BbIIBUTh CTENIEHb BIMSHUS CAIIPOINENIEBBIX OTIOKEHUN HA POCT
U pa3BUTUE TECTHPYyeMOMl KynbTypbl. [IpoBeqeHHBbIE HCIBITAaHUS TOKA3ald, YTO
TECT - KyJbTypa XOpPOIIO MPOSBISIETCS HAa BCEX BapuUaHTax, HO OoJiee BBHICOKHE
nokaszarenu Obutd TiposiBiieHBI B BapuaHTax BH m BED. Ilokasarenu maHHBIX
00pasIoB CyMIECTBEHHO OTIMYAIOTCS OT KOHTPOJIS M IPYTUX BapwaHToB. Jlydrme
MOKa3aTeNid OT KOHTPOJIs 6€3 (hOHOBOM HATrPYy3KH MO PA3BUTHIO KOPHEBOW CHCTEMBI
nposiBieHsl B Bapuantax BH B 1,5 paza u BED B 3,0 pa3a.

[Ipumenenne ¢GoHOBOTO 3apakeHus Fusarium BBISBHIO yTrHETESHHOE
COCTOSIHUE MCCIIEyeMbIX BAPUAHTOB, PACTCHUS MCTIBITATIN CTPECCOBBIC COCTOSIHUS,
KOpHEBasi CUCTEMa Pa3BUBAIACh C YACTUYHBIMU OTKJIOHEHHUSIMHU OT BApUAHTOB O€3
npuMeHeHus: GoHOBOM Harpy3ku. [Ipyu JaHHOM COCTOSIHUM BBIJICTSICTCS BapUaAHT C
npuMeHeHHeM canpornelneBslx oriaoxenuid (BED) co 3nauenwem 0,6 cM, 1o
OTHOIIEHUIO K KOHTPOJIIO B IBa pa3a JIyUIlIUi MOKa3aTeb.
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Pucynox 17 — Pa3zButue nucra MATIUKA TyTOBOTO, CM

Pa3Butre JsMCTOBOrO ammapara TakkKe JIEMOHCTPUPYET pas3jInYHbIE
NoKa3aTelM, 3aBUCSIIME OT MHUTATEIbHOCTH cpelabl obuTanus. becmarorenHas
cpena OOMTaHUS UCCIEIYyEMbIX BapUAHTOB JAEMOHCTPUPYET OTKJIMK Ha BHECEHHE
NUTATENbHBIX BEIIECTB, TaK JYYIINE PE3YyJbTaThl OT KOHTPOJS MPOCMATPUBAOTCS
B BapuaHTaX COCTaBIAONICH opranmdeckoro Hamonuutens (BH) B 3,2 pasa wu
canporneneBbix otnoxeruit (BED) B 1,2 paza. [Ipumenenune ¢poHoBoro 3apaxeHus
paauKaIbHO CKa3bIBa€TCS HA COCTOSHUE pa3BUTUS Msriauka nyroBoro. Tak
BBISIBJICHHBIM Jnyumui  BapuantT BH mokaspiBaeT HU3KME mMoOKazaTtenu 1o
cpaBHEHUIO ¢ KOHTpoJibHbIM BE — 0,8 cM u BH — 0,7 cm. Ilpu 3TOM BapuaHt ¢
npuMeHeHueM camnporeneBbix oTnoxenuit BED naer pazsutue nucra B 1,8 cm.



32

0,1

0,08

0,06

0,04

0,02

[IpupocT(cyxad Macca), ©

BE(kKoHTpONG) BEG BH BED BEF BER

-0,02
Ha mb

Pucynox 18 — IIpupocT cyxoif Mmacca MSITJIMKA JIyTOBOTO, T

[To mpupocty 6uomMacchl mpu OTCYTCTBUHU (POHOBOTO 3apa’kKeHUsI CTaOUIILHO
BbiAessitoTcss Bapuantel BH u BED - 0,09 r. B cyxoii macce. IIpu nposiBienun
(OHOBOrO 3apak€HUsl TOJIBKO OJWH BApUAHT C BHECEHUEM CaIlpPOIIEIIEBBIX
OTJIOXKCHHUU JTaeT MOJOXKUTEIbHBIN pe3ynasTar B 0,07 T., Korma koHTpoib (BE) —
0,025 r u BH Bcero 0,01 r. OTkiOHEHHsS NpU 3apaKEHUH B JAHHOM BapUaHTE
cocTaBuiio 22 %.

HccnenoBanusi MNOATBEPAMIIA TPEANOIAraeMblii pe3ysbTaT O BIHSHUH
OPOAYKTUBHBIX IIOKAa3aTeJleld CampoleyeBblX OTJIOKEHUH Ha (OpMUpOBaHUE
POCTOBBIX OCOOEHHOCTEN MSITINKa JTyroBOro, KOTOpbIe XapaKTepHO MPOSBIICHBI HA
(dororpadusx, BEIIOIHEHHBIX ¢ MOMOIIBIO MUKpOcKomna (puc. 19).
be3 hoHOBO# Harpy3ku (a) C (bOHOBoﬁ Harpy3skoii (b)

e m-l-

BE (KOHTPOIIB)
= - 8
BEF BEF BER

Pucynox 19 — POCTOBI:IG MOKa3aTeIu CEMEHU MSTIIMKA JIyTOBOTO (fpomozpaguu
evinoanenvt ¢ nomowwro muxpockona INPUT: AC85-240V 50-60HZ LED: 1W, npoecpammnozo obecneuenus
AmScope)

Cnenyromuii  paccMaTpuBaeMblid  KU3HEHHO-BAXKHBIA  MOKa3aTelb B
YCJIOBUSIX YTHETEHHOI'O COCTOSIHUSI 3TO BBIKMBAEMOCTh pacTeHus. B ycioBusx
YTHETEHUs Cpelbl OOMTAaHMSA 3a CUeT HMCKYCCTBEHHOTrO 3apakeHus Fusarium,
pacteHus MsT/IMKa JTyrOBOrO0 B BApUAHTE C BHECEHUEM CaIpOIETIEBhIX OTIOKESHUM
(AED) mokazan nmy4mmii pe3yibTar, TIe €ro BbDKHBAaGMOCTb cocTaBmia 75,6 %,
TOraa Kak Ha KoHTpose Bcero 29.3%. BapuanTel ¢ OpraHM4eCKUMH
COCTaBJISIOIIMMU TTOKa3aJld HU3KHE MapameTpsl Mo BebKHBaeMoctu: BH — 12,2%;
BEG - 2,4%; BEF — 7,3%; BER — 7,3%. JlanHple moka3aTeiu SBIISIOTCS
OCHOBHBIMU JIJIl BBISIBJICHUS CTPECCOYCTOMUYMBOCTH PACTEHHH K YCIOBHUSIM
KU3HEOOECTICUCHUSI.
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6. JxoHOMHYeCKU MPOTrHO3 U 3PPEeKTUBHOCTH MPUMEHEHUS CANIPOIeTeBbIX
0TJ102KeHu BoJIro-AXTyOMHCKO# MOiMbI

6.1. DxoHOMHUYECKHIT TMPOrHO3 BO3AeJbIBAHUS NueHuubl. O0o0IIEeHNE
UCCJIEIOBAHUM POCTOBBIX OCOOCHHOCTEH SPOBOM TIICHMIIBI COpPTa «AraTa» C
W3MCHEHUEM IMOYBEHHBIX KOMITIOHEHTOB CBHJIECTEIHLCTBOBAIN O CYIIECTBEHHOM
pa3Maxe TmapameTpoB HaTypainbHOU 3ddekTuBHOCTH OT 17,8 m/ra (B ycroBusx
BHECCHHSI B CBETJIO-KAIITAHOBYIO MOYBY OPTraHUYECKOTO ymoOpeHws «Jlsmromika
rymyc») 1o 29,7 1/ra (Ipu ITOMOJHUTEILHOM BHeCceHWHU campornens). [Ipu atom,
BiausHUE (PoHOBOM Harpy3ku Fusarium (b) mpuerno k emg Ooyiee CymeCTBEHHBIM
KOJIEOaHUSIMU ypOXKaitHOCTH, MHUHMManbHbIe (6,0 1/ra) W MakcuMmanbHble (24,6
1/ra) 3HAYECHHUS] KOTOPOM COXpaHWIM O0a30Bble IMOYBEHHBIE KOMIIOHEHTHI MpU
CYIIIECTBEHHOM YBEJIMYEHUH BbIXOJa MPOIYKIIMU C €IMHHUIIBI TOCEBHOM TUIOIAAN
(pa3mep BBIXOJA JIOMOJHUTEIBLHON MpH 3TOM BhIpoc ¢ 12,2 m/ra go 18,6 m/ra).
OOBEKTUBHOE YBEIIMUCHUE BAJIOBBIX COOPOB ypokasi sSIpOBOM TIIIEHUIIBI B pa3pese
MIPE/ICTABJIICHHBIX BAPUAHTOB MPOBEAEHHBIX UCCIEIOBAHUI HE B MOJIHOM CTENEHU
COUETAIOTCSI C KPUTEPUSIMU dSKOHOMHUYecKoM dddextuBHOcTH. [lapameTrpsl
pacy€THOM MNPUOBUIM TIPU BHECEHWU CalpomeNis CYIIECTBEHHO YCTYNaloT
MaKCHUMAJIbHbIM 3HAYEHUSM (PUHAHCOBOTO PE3yJIbTAT, YTO COCTABIISIET OKOJIO 3,5
TBIC. Ha Ta, HO TPU OTOM JAIOT BO3MOXXHOCTh BECTH YCTOWYWUBO MPHUOBLIHLHOE
MIPOU3BOJICTBO SIPOBOM miIeHHIBl. CleayeT OTMETUTh, YTO BBICOKHE 3aTpaThl Ha
JOTIOJTHUTEIPHOE BHECEHWE MHUTATEIBHOTO TPYHTA M OPTaHUYECKOTO YyIOOpCHHUS
«/lamrommka TymMyc» NMPUBOAAT K YOBITOYHOCTH TMPOU3BOJICTBA SIPOBOM IIICHUIIBI
copTa «AraTa» Ha CBETJIO-KaIITAHOBOM TMOYBE, YTO MOTYEPKUBAECT OTCYTCTBHUE
HKOHOMHYECKOU 1€71eCO00Pa3HOCTH UX NMPUMEHEHUS B KOMMEPYECKUX YCIIOBUSIX.
B 10 ke Bpemst BiausiHue GpoHOBOM Harpys3ku Fusarium (b) mpuBOIUT HE TOJIBKO K
PE3KOMY COKpAIIEHUIO YpOKasl SPOBOW TMIIEHUIIBI, HO U K YOBITOYHOCTH
IPOM3BOJICTBA 3ePHA 110 YETHIPEM U3 IIECTH ONBITHBIX PE3yIbTaTOB (TabJI. 6).
Tabnuma 6 — DxoHoMHuYeckasi 3PGHEeKTUBHOCTh BO3JEIBIBAHUS SPOBOU MIICHUIIBI
M0 ONBITHBIM MCCJIEIOBAHUSAM POCTOBBIX OCOOEHHOCTEH B MOATOTOBJICHHBIX
BapuaHTax (COpT «Araray)

bes ¢poHoBOI Harpy3ku (a) C ¢onosoii Harpy3koit Fusarium (b)
. YposeHb YposeHb
Yucteii .
nNe.n | Bapuant R penTabenbHOCTH | YHUCTBIN 10X0J, | peHTabeIbHOCTH

. 6 /1{12’1 10 YUCTOMY pyo0./ra 10 YUCTOMY
pyo. noxony, % noxony, %

1 E (Konrpos) 20408 115,55 1229,8 8,29

2. H -83843,6 -68,62 -105296,0 -88,64

3. EG -9224.8 21,74 -25524,0 -75,91

4. ED 16881,0 72,72 11615,2 53,79

5. EF 20139,4 110,65 -1533,4 -10,39

6. ER 9677,0 34,41 -12186,0 -46,25

KoHTponpHBIE NaHHBIE COXPAHSAIOT NMOTPAHWYHBIE BO3MOKHOCTH BO3BpaTa
3aTpaT Ha MPOM3BOJACTBO, HO MapaMeTpbl (PMHAHCOBBIX PE3YJIbTATOB CTPEMSTCS K
HYJIEBOM aJbTEPHATUBE BEICHHsS 3E€PHOBOrO XO03sMcTBA. B TO XK€ Bpems
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MaKCHMAaJIbHOE COXpaHEHHUE ypoxkKas, a BMECTe C HUM M HauOOIbIIUN (PUHAHCOBBIN
pe3ysbTar oOecleurBaeT BHECEHHUE camlporesis. 371eCh IPOUCXOIUT MEHee
CYIIIECTBEHHOE COKpallleHHe YucToro joxojaa ¢ 1 ra: ot 16,9 no 11,6 Teic. pyo. u
dhopMUpyeTCs MAaKCUMaJIbHO BO3MOXKHBIA YPOBEHb PEHTA0CILHOCTH MPOU3BOJICTBA
no QonoBoii Harpy3ke (puc. 20 ab, okono 54%), mapameTpbl KOTOPOTO
00eCIeYnBaOT BO3MOYKHOCTH COXPAHCHUS YCIOBUW I BEICHUS PACIIUPEHHOTO
BOCIIPOU3BO/ICTBA.

140 = 35.0
120 115,55 be3 ¢onoboii HArpy3KH (a) 110.65 s00
100 | a . — ;
et ‘\\ /ﬁz.n 2502
E 60 | <
2 40 | N S 3441 | 200
= 20 - .-
&8 150 3
g 0 i
B 20 | | 100 5
-40 -27.74 5.0
-60
-80 -68.62 0.0
E H EG ED EF ER
(KoHTpO.IB) a
80 = " . 30
C donoroii Harpyskoeii Fusarium (b)
60 53.79
- 25
40 /
S / <
4 20 —8.29 20°8
== [\ :
< O T T T g(
2 / \l_l - 15 2
=] =]
g -20 -10.39 — 5
= 40 — / \. 10 &
5 - ‘\\ / ~— i 5
60 / 46,25 |
N s
80 -75.91
100 -88.64 0
E H EG ED EF ER
(KonTpo.1n)
C—I'VpoReHb PeHTA0ETEHOCTH I10 THCTOMY J0XOZY, % ==Y porxaifHoCTh, I/Ta (IIpaRad och) h

Pucynok 20 (a,b) - DdbdexruBHOCTh BO3/ICIBIBAHKS SPOBOI MIIICHUIIBI IO OIBITHBIM
UCCIIEZIOBAHUSIM POCTOBBIX OCOOCHHOCTEN B MOATOTOBJICHHBIX BApUAHTAX

Takum oOpa3zoM, OKynaeMOCTh MTPOU3BOACTBEHHBIX 3aTPAT MO COPTY SPOBOM
NIIEHUIBI «AraTta)» CYHIECTBEHHO W3MEHSIETCSl MpU BO3ACHCTBUU (OHOBOM
Harpy3koi Fusarium (b), 4To MPUBOAMT K CYHNICCTBEHHOMY COKPAIICHUIO U JIAXKE
yTpare HKOHOMUYECKOH 1EJIeCO00Pa3HOCTH CEJIbCKOXO3SIICTBEHHOTO
MPOU3BOJACTBA MO BCEM OIBITHBIM BapyaHTaM 3a HCKIOYEHUEM BHECEHUS
carporiesisi. B 3TOM CBsI3M, BHECEHHE CANPOMNENEBBIX OTJIOKEHUW IMPUBOIUT K
YIOPOKaHUIO TIPOM3BOJICTBA SIpOBOM TneHUIBl (Ha 5,6 ThIC. pyO./ra), HO
KpaTHOCTh BHeceHHMs (pa3 B 5 Jyer) mnpu 0O0ECIeueHWH BO3MOXKHOCTEH
IUTAHUPOBAHUS ypOXKasg, AAaeT YCTOMUMBOE TMONTy4YeHHE NPUOBLTH U BBICOKYIO
CTETIEHb BEPOSITHOCTH WM3MEHEHHsI (POHOBOM HArpy3KH, YTO CBUJETEILCTBYET O
Jy4IIUX MapaMeTpax 3koHoMudeckoi a¢dexkruBHocta 73% u 54 %.



35

6.2. JxoHomMmnuyeckasi I(PPEeKTUBHOCTH  TNPUMEHEHUS]  HCNBITyeMbIX
canpornejgeBbIX OTJIOKCHUH NMPHU BO3AebIBAHUN MATIUKA JYroBoro. Mstimk
JYroBOM TMPUMEHSJICA B HCMBITAHUSAX KaK KyJbTypa, HalpaBieHHas Ha
CTaOMJIM3AIMIO0  3aIGPHOBAHHOTO  CJIOS  TOYBBI IMPU  MEPONPHUATHUAX  TIO
YPEryJIUpOBaHUIO JIeTpajallii TOYBEHHOTO0 TIOKpoBa. B cBsi3u ¢ o3TuM,
(UHAHCOBBIN MPOTHO3 SIBIISIETCS HE COBCEM IMOKa3aTeNIbHBIM, T.K. Pe3yJabTaT OT
MPUMEHEHUST JAaHHBIX MEPOINPHUATUN HE SBISETCS KOMMEPYECKUM, U HE MOXKET
OBITh COMOCTaBUM C JOXOJHOCTBIO M PEATU3allMOHHOW TNPHUOBUIBIO. YPOBEHB
pPEHTA0ENbHOCTH  MPOCMATPUBACTCI KaK  CPaBHUTEIBHBIA  aHATUTHYECKHI
MoKa3aTeidb MO TMOATOTOBJICHHBIM TOYBEHHBIM 00pa3liaM B YyCIOBHUSX 0e3
B3aUMOJICUCTBUSL €  BPEJOHOCHBIMHM  MATOT€HAMH, M C  KOHTaKTHBIM
B3aUMOJICUCTBHEM  C  HHUMH. OT3bIBYMBOCT,  TPaBAHBIX  Ta30HHBIX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp Ha HW3MEHEHUE TOYBEHHBIX KOMIIOHEHTOB H
(GbOHOBOI HArpy3KkH HCCIEIOBAaHBI B paMKax OMBITOB BO3JEIBIBAHUS MSTIIMKA
JyroBoro copra «bpykioyH», pe3yiabTaThl KOTOPBIX CBUIETEIBCTBYIOT O
CYIIECTBEHHOM BJIMSIHUM Ha [apaMeTphl BBDKMBAEMOCTH pacTeHuid. B
COOTBETCTBUHM C ATHUM OIICHKa 3KOHOMHYECKHI 3(P(HEKTUBHOCTH BO3JIETBIBAHUS
MATIMKA JyroBoro ©0e3 (QoHOBOM  HArpy3ku OTpaxaeT HauOOJBUIYIO
peHTabeNbHOCTh Ha KOHTposie (Tabim. 7 oxono 34 %), yTto OOYCIOBJIEHO
OTCYTCTBHEM  JIOTIOJHUTEIBHBIX  3aTpaT W  MHUHUMAQIBHBIM  pa3MepoOM
IIPOM3BOJICTBEHHBIX 3aTPaT HA BO3/ICIBIBAHUE.

Tabnuna 7 — DxoHomuyeckas 3OPEKTUBHOCTb BO3/EIBIBAHUS MSTIUKA JIYTOBOTO
10 OMBITHBIM HCCIEAOBAHUSM POCTOBBIX OCOOCHHOCTEH B TMOATOTOBICHHBIX
BapuaHTax (copt «bpykinoyn»)

BapI/IaHTLI OIBITHBIX MCCIIEAOBaHUI

[Tokazarenu
E EG H ED EF ER
bes ¢poHoBOI Harpy3ku
BepkuBaemocts, % 95,1 61 100 100 95,1 95,1
[Ipon3BOACTBEHHBIE

2 159,7 182,0 211,9 169,8 163,4 166,8
3arpathbl Ha 1 M°, pyo.

YpoBeHb peHTa0eTHHOCTH 110

quCTOMY JIOXO1TY, % 33,98 -24,60 6,17 32,48 30,98 28,29
, /0

C ¢onoBoii Harpy3ko# Fusarium

BroxusaeMmocTs, % 29,3 2,4 12,2 75,6 7,3 7.3

IIpon3BOACTBEHHBIE

2 159,7 182,0 2119 169,8 163,4 166,8
3arpatel Ha 1 M, pyo.

YpoBeHb peHTA0ETHHOCTH 10

o -58,72 | -97,03 | -87,05 0,16 -89,95 | -90,15
YUCTOMY JIOXO1Y, %o

[Ipu stoM nHaubonee >ddexTuBHBIE BapuaHThl ONbITOB (ED - CBETJIO-
KalllTaHOBAas MoYyBa+carnpomnens U EF-cBeTno-kamranoBas nousa+ ['YMOCTHUM) ¢
Y4ETOM JTOMOJHUTENBHBIX 3aTPAT TAKKE CBUIAETEIBCTBYIO O JOCTATOYHO BBICOKOM
U COMOCTaBUMOM YpOBHE peHTabenbHocTh 32 1 31 % COOTBETCTBEHHO.
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B 10 *e Bpems usMeHeHune (HOHOBOW HArpy3KH CYIIECTBEHHO MEHSET
BEJIMYMHBI YKOHOMHYECKOH A()()EKTHBHOCTH, YTO CBSA3aHO C KpailHE HHU3KUMHU
nmapaMeTpamMu BBDKMBAEMOCTH KYJIBTYPHl B COOTBETCTBYIONIMX YCIOBHSX. B
pe3ynbraTe HaOMIOJAaeTCs OTPHUIATEIbHBIA  SKOHOMHUYECKHH 3(ddeKkT mpu
BO3JICTIBIBAHUH MSATINKA JTYyTOBOTO copTa «bpyKiIoyHn», a ypoBeHb peHTA0CIBHOCTH
MPOU3BOJICTBA JIOCTUTAET TOJIOKHUTEIBHBIX 3HAYCHWH JUIIh TPU COYCTAHUHU
CBETJIO-KAIITAHOBOW TIOYBBI W CAmpoOIeis, YTO OOECIEeYMBACT TOJOXKHUTEIHHOE
3HaYCHHE YKOHOMHUCCKOH 3 heKTHBHOCTH Bo3aeabiBanus (= 0,16 %, puc. 21).

60 120
40 33.98
100
20 -
0 - : 80
220 \
246 60
-40
-60 40
58.72 -87.05 / \
-80 * / \ |
N ’ \ 89.95 - 20
-100 MR ’/ \ o -90.15
N -97.03 %, _ -
’ - ~ - -
-120 = go 0
E (koHTpO.JB) EG H ED EF ER

s PeHTaGensHOCTE (Ge3 ()oHOBOH HATPY3KH), % (71eBad OCh)
1 PenTabemsHOCTS (€ (hoHOBOIH 3arpy3koii Fusarium),% (7eBast och)
—&— BrokuBaeMocTh (6e3 (oHOBOI Harpy3kH), % (mpaBas och)

— & BrpkuBaeMocTs (¢ (oHOBOH 3arpy3koit Fusarium),% (mipaBas och)

Pucynok 21 - DOddexkTuBHOCT, BO3JCNIBIBAHUS MSTIHKA JIYTOBOTO TIO
ONBITHBIM ~ MCCIIEOBAHUSAM POCTOBBIX OCOOCHHOCTEM B  MOATOTOBJIECHHBIX
BapuanTtax (copT «bpykinoyn»), %

Ilo Bo3menbiBaHMIO MMATIMKA JYyroBOrO Kak B JOMNOJHEHUE K JAPYTUM
MEPOIPUITHIM IO CTAOMIIM3ALNU JAETPAJAllMi TOYBEHHOIO TTOKPOBAa HEOOXOAUMO
IpU MPOCKTUPOBAHUHU YUYUTHIBATH JOMOJHUTENbHBIE MapaMeTpbl OMOJIOrHYECKON
3aIUTHI IPOTHUB BPEJOHOCHBIX ITATOI€HOB, a TAKKE JTONOJHUTEIBHOE IPUMEHEHHUE
OpraHMYeCKUX COEIWHEHUU i1  (OpMHPOBAaHUA OOJBIION  OMYHIEHHOCTH
3aJIEPHOBAHHOTO CJIOSI.

3AKJIFOYEHUE

B pesynbrare nccinenoBaHnuil onpeaeacHa poyib CanpoIesieBbIX OTIOKEHUN B
NOBBIIICHUH TPOJYKTUBHOCTH M OHMOJIOTM3allUd  arpol€HO30B,  ClEJIaHbl
CJIEAYIOIINE BBIBOJABI U PEKOMEHALIUN IPOU3BOACTBY.

1. B Xoae MOHUTOpPHMHTA CaIlpoIEIeBhIX OTIOXKeHU Bonro-AxTyOuHCKOM
MOMMBI YCTAHOBJIEHBI arPOXHUMHUYECKUE TTOKA3ATEIH:
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- HUccnenyemsbie canpornesneBble OTI0KEHHUSI UMEIOT MOKa3aTeu 30JbHOCTH B
81,2 %, opranuueckoe BelleCTBO HaxomuTcs B mnpexenax 10,4 %, 1o
KAueCTBCHHBIM TIOKA3aTeNiiM JaHHbIE OTJIOXKEHUS KIACCU(DUIMPYIOTCS Kak
BBICOKO30JIbHBIE. CozepkaHue ryMmyca HaxoauTcs B mpenenax 4,03 %, peaknus
cpelbl ciadolenoyHas, T.K. 3HaueHust pH cocrasisier 6,8. ['panyinoMerpudyeckuii
COCTaB TPEICTaBIIEH KOMKOBATO-3€pPHUCTHIMU BOJOIPOYHBIMHU arperaTamMu B
npenenax 0,25...10 MM u cocraBmsier Oonee 85 %, JlamHble campormeneBbie
OTJIO)KCHHSI BBICOKOCTPYKTYpHBIC. XHMHUYECKHE TIOKa3aTeId MPEJCTABICHBI B
cooTBeTCcTBUM: a30T B mpexaenax 0,46 %; dochop B 3nauenusix 0,23 %; kanuid —
0,66 %; xampruii B 3HaueHusx 17,8 %; rumc (CaSO, 2H,0) mpencrasieH B
sHaueHusx 0,042 %; kapbonarsel CO, u CaCO;3 1,4 % u 2,5 % COOTBETCTBEHHO.

- HCCIIeyeMble camlporieyieBble OTI0XKeHus: epruka OcuHKH u epuka ['Huon
MPEACTABICHBl  TSOKEIBIMU  CYTJIMHKAMHU, TPaHYJIOMETPUYECKUA COCTaB ¢
gacturiamMu <0,01mMm 41,80 u 47,49 % cooTBeTCcTBEHHO. [ Urpockonnyeckas Boja B
3HaueHusAx 5,59 % epuka Ocunku u 8,44 % epuka ['munoi. [lo mokazarensm
30JIbHOCTH M COJIEP)KAaHUIO OPTraHWYECKOTO BEIIECTBA JIAHHBIE OTJIOKCHUS
SIBJISIIOTCST BBICOKO30JIbHBIMHU, pe3yibTathl: epuk Ocunku — 82,3 %, 8,85 %; epuk
['ammoit — 86,3 %, 6,85 %. Peakmus cpenbl ciabomienodnas, T.K. 3Ha4eHUS pH
coctaBisier 6,71 (epuk Ocunku), 7,29 (epuk ['Humnoit). Xumudeckue mokasareinu
M0 Makpod3JieMeHTaM (BaJioBble (POpMBI) MPECTABICHBl B COOTBETCTBUU: a30T B
3HaueHusIx 0,64 % (epux Ocunkn), 0,55 % (epux ['nuioit); pochop B 3HaYEHMSIX
0,41 % (epux Ocunukm), 0,25 % (epuk ['Humoit); kammii Mo mokazarensm 2,12 %
(epux Ocunkn), 2,24 % (epuk I'numoii); xampuuii B 3HaueHusx 5,04 % (epux
Ocunkn), 3,36 % (epuk ['muioit); xene3o B 3HaueHusix 2,12 % (epux OcuHkn),
3,67 % (epuk ['nunoii); runc (CaSO,4 2H,0) npencrasien B 3HaueHusx 0,042 %;
kapbonatel CQO, He Bckumaer. MuUKpodIeMeHThl (MOABUXKHBIE  (DOPMBI)
OTIpeJIeNICHbl B TOKa3aTeNsX: COAep)KaHWe MEAW IO CTEINEeHH O00ECIIeUeHHOCTH
Bbicokoe, 3HaueHus 0,77 % (epuk Ocuukn), 1,06 % (epuk I'nunoii); comepxanue
IIMHKA TI0 CTETEHH 00eCIeUYeHHOCTH BbICOKoe, 3HadeHus 5,90 % (epuk OcuHknM),
1,45 % (epux ['Hunoit); comepkaHue MapraHiia B 3HaueHusix coctanisieT 47,02 %
(epux Ocunuku), 11,15 % (epux I'Huioit); comepxkaHue Meau IO CTENEHU
oOecrieueHHOCTH BbIcOKOe, 3HauyeHus:t 0,77 % (epuxk Ocunkm), 1,06 % (epuk
["'Hu0i).

- HCCIIeTyeMbIC OTJIOKEHHUS UMEIOT BCE HEOOXOIMMBIC IS POCTA U PA3BUTHS
pacTeHui BakHbIE MHUKpOdIeMeHTBL. ColepkaHue TOKENBIX METaUIOB  HE
MPEBBINIACT JIOMYCTUMOTO COJICP)KaHWS B COOTBETCTBHHM C TpPEOOBAaHUSIMH K
CamnpoIeNIeBbIM YI0OpEHUSIM.

3. B xoze moneBsIX McCIeAOBaHUN YTBEP)KICHBI TEOPETUUYECKUE ACTICKTHI
(G ()EKTUBHOCTH TPUMEHEHHS CamlpoINeIeBbIX OTIOKEHUH Bonro-AXxTyOuHCKON
MOMMBI B KaueCTBE KOMIIOHEHTHOTO BHECEHHUS! B CBETJIO-KAIITAHOBYIO MOYBYy. B
X0/l TIOJICBOTO DJKCIEPUMEHTa JIOKa3aHO pPe3yJbTaTUBHOCTh MPUMEHEHUS
camnporneneBbX OTIOKEeHHH Bonro-AXTyOMHCKON MOWMBI Pa30BbIM BHECEHUEM
no30i1 70 T/ra B CBETJIO-KAILITAHOBYIO TMOYBY C MOJIEPKAHUEM HUKHETO MOpora
BIaroeMkoct Ha  ypoBHe 75...80% HB, koropeiii  oOecrneuuBaer
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rapaHTUPOBAHHOE MOJydyeHue ypoxkas B mpenenax 30 T Ha 1 ra paHHecnenoro
KapTodens.

4. Jloka3aHO MNPOAYKTHUBHOE BIIMSHHME CaIpPOMENIEBBIX OTJIOKEHUN Ha
TECTHUPYEMBIE KYJbTYPhl 03UMOM NIIEHULBI «MOCKOBCKasi-39» U sIpOBOM MILIEHUIIBI
«Aratay:

- o3uMas mieHnna copra «MockoBckas-39» 3a 14 nueit copmupoBana 1-i
KOpeHb B mapamerpax 19,1 cM, sipoBas mileHHIla 3a JaHHBIA nepuod — 16,5 cm
(KOHTpOJIBHBIN BapuaHT: 9,7 ¢cM y 03uMoOl mumeHulbl copra «MockoBckas -39» u
13,9 cM y sspoBOIi MIIEHUIBI COPTA «Araray);

- NPUMEHEHHUE CaIpOMNENIEBbIX OTIOKEHH B €CTECTBEHHOM COCTOSHUU
CIOoCOOCTBOBAJIO POCTY KOPHEBOM cucTeMbI B 4,2 pa3a, ¢ 10301 BHeceHus 25 T Ha 1
ra B CBETJIO-KAILTAHOBYIO IIOYBY YBEJIMYEHUE cOCTaBuio 1,7 pa3, 10301 BHECEHUS
50 T Ha 1 ra — B 3,6 pa3za u BHecenue 90 T Ha 1 ra — yBennueHre TPOU301LIO B 2,2
pasa;

- o3uMasg mmeHuna copra «MoOCKOBCKas-39» IOBBIIAET ONIYLIECHUE
KOPHEBOW CHUCTEMBI B COOTHOILUEHUHU C JI030M BHECEHMS B CBETJIO-KALITaHOBYIO
nmouBy D; — 25 T Ha 1 ra — 20%; D, — 50 THa 1 ra — 50%; D3 — 75 T Ha 1 ra — 70%.
Bapuant ¢ BHecenmem 90 T Ha | ra, kak M B BapuaHTE C IPUMECHEHUEM
CanpoIeNIeBbIX OTIOKEHUN B €CTECTBEHHOM COCTOSIHUM, PE3yJbTaT 3a()UKCHPOBaH
B ripeaeniax 50 u 30 % coOTBETCTBEHHO.

- MCCJIENOBAHUSA C SPOBOM IIIEHUIIEW COpTa «Arara» BBISIBAJIN JIyYIIHE
MOKa3aread B BapuaHTaXx C JO3WPOBAHHBIM NPUMEHEHUEM  CaIpPONENIEeBbIX
omnoxkenu#t 75 u 90 T Ha 1 ra — 50%.

5. Ilo ompeaeneHu0 ONTUMAIBLHOTO JIO3UPOBAHHUS  CaAIPOIEIEBBIX
OTJIO’KEHM IPY BHECEHHUH B CBETJIO-KAILITAHOBYIO IIOYBY JOKA3aHO:

- BHECEHME CallpOMNEJIEBBIX OTJIOKEHUH B CBETJIO-KAIITAHOBYIO IIOYBY
IUIOJOTBOPHO CKa3bIBAaeTCsl Ha pPa3BUTHE POCTOBBIX OCOOEHHOCTEW SPOBOM
MIIEHULIBI COpTa «Araray;

- JIO3UpOBaHWE B MajoM oObeMe, a mmMeHHO 10 T Ha 1 ra oOKa3bIBaeT
CTUMYJIMPYIOIIME JEUCTBUE Ha KYyJIbTYpy B (POPMHUPOBAHUU AOIMOJIHHUTEIbHBIX
MCTOYHHUKOB YCBOEHHUS MUTATEIbHBIX BEILIECTB;

- 10 Mepe YBENWYEHUs J03bl BHECEHHS YBEJIMYUBAIOTCS M TMOKa3aTeilu
bopmupyronme NpoIyKTUBHOCTD KYJIbTYPHI;

- ONTUMAJIBHOCTh JIOBUPOBAHUS CBSA3aHO TOJBKO C SKOHOMUYECKUMU
MOKa3aTes MM, TaK Kak JUIsl CBETJIO-KAIITAaHOBOW TIOYBBI  CaNpOINENeBbIC
OTJIOKEHUS PEKOMEHI0BaHbI B 103upoBanuu oT 70 T Ha 1 ra.

6. JloxazaHo BIMSHUE CaINpOIENEBbIX OTIOXKEHHH Bonro-AxTyOuHCKOM
MOWMBI HA UYMMYHHYIO CUCTEMY TECTUPYEMBIX PACTEHUH ¢ MpUMEHEeHUEM (POHOBBIX
Harpy3okK:

- IpPU TECTUPOBAHUMU KYJbTYp O3MMOM mHIIeHHIBl «MoCKOBckas-39» u
ApOBOM MIUEHULBI «AraTa» NOJy4YEeHbl JIyYIIHE IIOKa3aTeii B BapUaHTE C
npuMeHeHneM canporneneBbix omiokenuit (ED3) ¢ mo3oit BHecenus 75 T/ra mo
BBIKMBAEMOCTH C (POHOBBIM 3apaxkeHuu 95,8% u 88,9%.
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- BAapUAHT C HCIOJIb30BAHUEM CAIPOIENEBbIX OTJIOXKEHUH B TOUYBEHHOU
cmecu (50% canpormeneBbie oTioxkeHus+ 50 % cCBeTNIO-KallITaHOBas IOYBA)
MOKAa3bIBACT HAWIYYIIME PE3yJIbTAThl: MPU OJAronoaydyHoM (hoHE BBDKHBAEMOCTb
SpOBOM TIIIEHUIIBI copTa «Arata» coctaBuiia — 95,7%; ¢ ¢hoHOBOM Harpy3kou —
79,3%. Jlannslii BapuaHT Bcero Ha 16,4% He MOKeT 00eclneunuTh BBIKUBAEMOCTh
pacTeHus B CBS3U C NATOTEHHOM Cpeioil 0OMTaHUS.

- B ycnoBusix yruereHusi cpenbl OOUTaHHMS 3a CYET MCKYCCTBEHHOTO
3apakeHust Fusarium, pactenus MsTimka JIyrOBOrO B BapHaHTE C BHECEHUEM
canpornieneBbix orioxkeHuid (AED) mnokazan mywmmii pesynabTar, IA€ €ro
BBEDKMBAEMOCTh cocTaBmiia 75,6 %, Torna kak Ha KOHTposte Bcero 29,3%.

/. Tlo OCHOBHBIM HAaNpaBJICHUSIM HCHOBITAHUNA OBLIM  COCTABIJICHBI
HDKOHOMHYECKHWE  MPOTHO3bI, MpocuuTaHa  IPGEKTUBHOCTH  MPUMEHEHUS
camnpoIieNeBbIX 0TJIOXKEHUN Boaro-AXTyOMHCKON MONMBI!

- MIPOM3BOJICTBEHHBIE OIBITHBIE UCCIENOBAHUS MO BO3ACIBIBAHUIO PAHHETO
kapTtodens copra «Spna» BBISIBUIM HauOONbIIyI0 peHTabenbHOCTh 176,4% B
Bapuante DB (BHecenne 70 T/ra campomeneBbIX OTJIOKEHUN) TIPU PEKUME
opotenus 75...80 % HB. Yuctorit noxon coctaBuin 273,76 Thic. py0./ra;

- IPOTHO3 IO BO3/EJBIBAHUIO IPOBOM MIIIEHUIIBI COPTA «ATaTa) MPOCUUTAH C
BO3MOKHBIM 3apakeHHEM MaTOTeHHBIMU opraHm3mMamu pona Fusarium. B aroi
CBSI3M, BHECEHUE CAaIlpPOIEJIEBBIX OTJIOKEHUWA MPUBOJUT K  YAOPOKAHUIO
IIPOU3BOJICTBA SIPOBOM MIIEHUIBI (Ha 5,6 ThIC. py0./ra), HO KPaTHOCTh BHECEHUS
(pa3 B 5 ner) mpu oOeCleYeHUH BO3MOXKHOCTEHW IUIAaHMPOBAHUS ypoOXkas, IaeT
YCTOMYMBOE MOJyY€HHE MPUOBUIM U BBICOKYIO CTENEHb BEPOSTHOCTH U3MEHEHUS
(GhOHOBOI HArpy3KH, 4YTO CBUAETEIBLCTBYET O JIYUIUX MapaMeTpax dKOHOMUYECKON
adexruBHOCTH 73% U 54 %),

-  MsaTauk  JyroBod TOpUMEHsUICS B HMCHBITAHUSIX KakK  KYJbTypa,
HampaBjeHHasT Ha  CTAaOWIM3AIMI0  3aJ€PHOBAHHOTO  CJIOS  TOYBHI  TPHU
MEpONPUATUIX MO YPETyIHPOBAHUIO AETPaJallii TOYBEHHOIO0 OKpOBa. B cBsizM ¢
ATUM, (PUHAHCOBBIM MPOTHO3 SIBJSIETCA HE COBCEM IMOKa3aTeIbHBIM, T.K. pe3yJbTaT
OT MPUMEHEHUSI JTaHHBIX MEPOIPHUATHI HE SBJISIETCS KOMMEPYECKUM, U HE MOXKET
OBITH COMIOCTABUM C JIOXOJHOCTBIO U PEATIM3ALMOHHON TPUOBLIBIO.

PexoMeHganum npou3BOACTBY:

1. JIns mpenoTBpalieHusl pa3pylieHUs MOYBEHHOI'O MOKPOBa HEOOXOAUMO
NpeANPUHUMATh TEXHOJIOTUYECKHUE NPUEMBI B COOTBETCTBUU C 30HAJIBHBIMU
YCIIOBUSIMH.

2. Hcnonb3oBaTh B KauyeCTBE BHOCHUMOTO KOMIIOHEHTa - CalpoIesieBbIe
OTNIOKEeHHUST Boyro-AXTyOMHCKOW TMOWMBI  JII1  TIOBBIMICHUS  TIJIOJIOPOTHBIX
noka3aresiel MOYBEHHOM CTPYKTYpbl C L€JIecOOOpa3HbIM JO3WPOBAHHUEM IIO
3aKJTFOYCHUSM J1a00PATOPHBIX PE3YJIBTATOB MO arPOXUMHUUYECKOMY aHAH3Y.

3. B mensax coxpaHeHHus MOYBEHHON BJard B YCJIOBUSAX CYXOCTEIHON H
MOJYMYCTHIHHOM 30HBI B KauyeCTBE MPOMEKYTOUHOTO KOMIIOHEHTA MpHU
dbopMHUpOBaHUU 33J]EPHOBAHHOCTH TMOYBEHHON CTPYKTYPHI MIPOU3BOIUTH BBICATKY
JPEBECHBIX TOPOJI B 3aIUTHBIX JIECHBIX HACAXKIECHUSX C BBICEBOM MsTinKa
JYyTOBOTO.



40

CIIMCOK PABOT, OITYBJIMKOBAHHBIX ABTOPOM I10 TEME

JUCCEPTAILIA
Iy6ommxamuu Web of Science u Scopus

1. Scots Pine (Pinus sylvestris L.) Ecotypes Response to Accumulation of Heavy Metals
during Reforestation on Chalk Outcrops / V. M. Kosolapov, V. I. Cherniavskih, E. V.
Dumacheva , L.D. Sajfutdinova, A.A. Zavalin, A.P. Glinushkin, V.G. Kosolapova, B.B.
Kartabaeva, 1.V. Zamulina, V.P. Kalinitchenko, M.G. Baryshev, M.A. Sevostyanov, L.L.
Sviridova, V.A. Chaplygin, L.V. Perelomov, S.S. Mandzhieva, M.V. Burachevskaya, L.R.
Valiullin // Forests. — 2023. — Vol. 14, No. 7. — P. 1492. — DOI 10.3390/f14071492. — EDN
EXXFTH.

2. Biogeosystem Technique (BGT*) Methodology Will Provide Semiarid Landscape
Sustainability (A Case of the South Russia VVolgograd Region Soil Resources) / A.A. Okolelova,
A.P. Glinushkin, L.L. Sviridova [et al.] // Agronomy. — 2022. — Vol. 12, No. 11. — P. 2765. —
DOI 10.3390/agronomy12112765. — EDN BDBPYD.

I[Iy0imkanuu B HAYYHBIX U3IaHUSIX peKoMeH10BaHHbIX BAK P®
3.. Ceupuoosa, JI.JI. OcHOBHBIE 0OCOOEHHOCTH (POPMHUPOBAHUS arpoOIEHO3a CYXOCTEIHOM

3086l EBponeiickoro IOra Poccum / JILJI. Ceupuooea, YO .H. Ilneckaués // Teopernueckue u
NpaKTUYECKHE POOIEMbI arpoPOMBIIUIEHHOTO KoMIuiekca. - 2024. - Ne 2. C.

4. Cesupuooea, JIJI.  AnantanuoHHBIA (AKTOp BBDKHMBAEMOCTH pACTEHUH TpU
NpUMEHEeHHH carporneneBbix otioxenuii / JILJI. Ceupuodosa, YO.H. Tlneckaués // Teoperuyeckue
U TIPAKTHYECKUE MPOOIIEMBI arporpOMBIIIIEHHOTO KoMIuiekca. - 2024. - Ne 2. C.

5. Ceupuoosa, JIJI. Ilnonopoaue M (UTOCAHUTApPHBIE KayecTBA IE€PCIEKTUBHBIX
CBIPbEBBIX 00pa3loB i (OPMHUPOBAHMUA MCKYCCTBEHHBIX IOYBEHHBIX cMmeceil / JLJL
Ceupuooea, M. A. CeBoctbsiHoB, E. B. I'pumuna [u np.] / Arpoxumusa. — 2023. — Ne 11. — C.
86-91. — DOI 10.31857/S0002188123110121. — EDN QGXKNS.

6. Ceupuoosa, JI.JI. durocaHuTapHbIe MPOSBICHUS ONBITHBIX IMOYBEHHBIX 00Pa3loB (C
skoHOMUYeckuM ananuzom) / JILJI. Ceupuoosa, A. C. KonnpareeBa, . C. KopabenpHukos //
N3zBectust Cankt-IlerepOyprckoro rocymapcTBeHHOro arpapHoro yHuBepcutera. — 2023. — Ne
4(73). — C. 53-63. — DOI 10.24412/2078-1318-2023-4-53-63. —- EDN AFVHPZ.

7. Cyxopykux, 0. W. Kpurtepunm orOGopa IUTIOCOBBIX JEPEBbEB MJIs 3alUTHOTO
necopassenenus / 0. U. Cyxopykux, C. I'. buranosa, A. I1. [nunywkus, JLJI. Ceupudosa I/
Hossie Texnonorun. — 2023. — T. 19, Ne 1. — C. 69-79. — DOI 10.47370/2072-0920-2023-19-1-
69-79. — EDN POBCRO.

8. I'muuymikun A.Il. Baustaue ynoOpeHuii 1 yeKaHKU Ha paclpoCTpaHEHHOCTh OOJe3HEH
¥ CEMEHHYIO IPOTYKTUBHOCTH XJIOMYATHUKA B YCIOBHSAX KAITaHOBBIX o4B / A. I1. IuHymkuH,
N. 1O. [MoakossipoB, JI.JI. Céupuoosa [v np.] // Joctmxenust Hayku u Texaukn AIIK. — 2022. —
T. 36, Ne 4. — C. 83-87. — DOI 10.53859/02352451 2022 _36_4 83. — EDN XXDWPL.

9. TonkoseipoB, M. HO. Bo3moxkHOCTh wHcmosnb3oBanmss Ulmus L. mius cHmKeHUs
BPEIOHOCHOCTH OoJie3Hel muieHuisl B 3acynuinBbix ycnoBusix / WM. HO. IMoakossipos, A. IL
['munymikun, JILJI. Ceupuoosa // Joctwxenus Hayku u Texuuku AIIK. — 2021. — T. 35, Ne 1. —
C. 26-30. — DOI 10.24411/0235-2451-2021-10105. — EDN EJJVOB.

10. Ceupuooesa, JI. JI. Opomienne kaprodens B ycnoBusx cesepHoro Ilpukacnus / JLJIL.
Ceupuoosa, M. C. I'puropoB // BectHuk Poccuiickoil akageMuu CelbCKOXO03SHCTBEHHBIX HAYK.
—2009. — Ne 4. - C. 37-38. - EDN KYDDZJ.

11. I'puropos, M. C. Bo3aensiBanue kapTodens B ycaoBusx cesepHoro Ilpukacnus / M.
C. I'puropos, JI.JI. Céupuooea // 3emnenenue. — 2008. — Ne 6. — C. 43-44. — EDN JUWWUL.



41

12. T'puropos, C. M. Pexum oporieHust U ynoOpeHue paHHero kaprodesns B CeBEpPHOM
[Tpukactiuu / C. M. I'puropos, JI.JI. Ceupudosa // Kaprodens u oBouu. — 2007. — Ne 4. — C. 15-
16. — EDN IASXRD.

13. I'puropos, C. M. CymmapHoe BOAOINOTpeOIeHUE paHHEro KapTodessi B YCIOBHIX
Ceseproro Ilpukacuss / C. M. I'puropos, JILJI. Ceupuoosa // Tpyasl KybOaHckoro
rocyaapcTBeHHOTo arpapHoro yuuepcurera. — 2007. — Ne 9. — C. 222. — EDN JUGZHH.

Monorpagpus
14. IllnaxoB, B.A. AnbTepHATHBHBIE JKOJOTMYECKH OE€30IMMAaCHBIE TEXHOJIOTHH
BO3/IETIBIBAHUS KapTodelss MpH Pa3IUYHBIX CHOCO0aX OpPOIIEHHUS B YCIOBHAX apPUIHON 30HBI
Hwxnuero IloBomkbes: monorpadus / B.A. Illnsxos, T.B. Myxoprosa, JILJI. Ceupuodosa. -
MockBa: M3parensctBo «BecTHUK Poccuiickol akaeMHUHM CENbCKOXO3SMCTBEHHBIX HAaYyK»,
2009.-184 c.

IHarenTs! 1 mporpammbl IBM

15. CBuzerenbcTBO O TOCYJApCTBEHHOM pervcrpauuu mnporpamMmbl ains OBM  Ne
2022661565 Poccuiickas Penepauus. Kiaccupukarop nepeBbeB U KYCTapHUKOB JUIsl CO3JIaHUS
3alIMTHBIX JICCHBIX HACaXIEHUH Ul NpeKpaleHus Aerpajaliyi NOoYB U NOYBEHHBIX ITOKPOBOB!
Ne 2022660921: 3asBir. 16.06.2022: omy6m. 23.06.2022 / U. 0. [Moakossipos, JL.JI. Ceéupuoosa,
JA. B. Jlemun [u gp.]; 3assurens denepaibHOE TOCYAAPCTBEHHOE OIOJKETHOE HAyYHOE
yupexenue «Bcepoccuiickuii HaydHO-CCIeI0BaTEIbCKUN MHCTHTYT ¢uTonaronorun». — EDN
PNDXVH.

16. CBuIeTEenbCTBO O TOCYIApCTBEHHOH peructparuu 0a3pl gaHHbIXx Ne 2020622604
Poccuiickas ~ ®epepauus. BapuaTUBHOCTH  peanu3anuu  OMOJIOTMYECKOro  IMOTEHLHUana
CTpaTeruueckoil KyJbTypbl (Ha MpUMEpEe IMUIEHUIIBI) COBPEMEHHBIMU M MEPCHEKTUBHBIMU
arpoxumuueckumu cpeactBamu: Ne 2020622468: 3aasn. 27.11.2020: ony6m. 11.12.2020 / A. I1.
['munymkun, A. B. OBcsinkuna, U. 1O. [Toakoseipos, JIJI. Ceupuodosa; 3assutens OenepaibHOe
rocyJapcTBEHHOe  OIO/DKETHOE  HaydyHoe  yupexjaeHue  «Bcepoccuiickuit — HaydHO-
UCCIIEIOBATENbCKUI HHCTHTYT (puTonatoiorun» (PI'bHY BHUN®). — EDN OVFFVM.

17. CBuaeTensCTBO O TOCYIapCTBEHHOW peructpanuu 0a3el maHHBIX Ne 2020622605
Poccuiickas ®@enepanus. Peanusanust OM0I0rMuecKoro NoTeHrana TEXHUIECKON KylnbTyphl (Ha
IpUMepe XJIOMYaTHUKA) COBPEMEHHBIMH U MEPCIIEKTUBHBIMU arpOXMMHUYECKUMU cpeacTBaMu: No
2020622469: 3aspi. 27.11.2020: omry6m. 11.12.2020 / A. I1. I'maymkus, A. B. OBcsiakuHa, U.
1O. IloaxoseipoB, JIJI. Ceupudosa; 3assutens denepanbHOe rocyIapcTBEHHOE OOKETHOE
Hay4YHOE YUpEXKICHUE «Bcepoccuiickuil HAYYHO-UCCIE0BATEIIbCKUI WHCTHUTYT
¢utonaronorun» (PI'bHY BHUN®). - EDN XTMQEK.

18. CBuIETENsCTBO O TOCYIAApCTBEHHOH peructparuu 6a3el gaHHbIX Ne 2020622606
Poccuiickas ®enepanusi. BapuaTUBHOCTh peayin3aiiui OMOJIOTHYECKOTO TOTEHIIHANIa JIECHBIX
KyJIbTyp (Ha mpuMepe WIBMOBBIX) Ul Lienel 3amuTHoro jecopaspenenus: Ne 2020622470 :
sastBi. 27.11.2020: omy6s. 11.12.2020 / A. II. T'mumaymkwus, A. B. Oscsukuna, U. 1O.
[TonxoBsipkoB, JIJI. Ceupudoea; 3asButens DenepaibHOE TOCYAAPCTBEHHOE OOKETHOE
Hay4qyHOE YUpEXKICHUE «Bcepoccuiickui HAYYHO-UCCIE0BATEIIbCKUI UHCTUTYT
¢urtonaronorun» (PI'bHY BHUN®). — EDN UGTOFL.

Cmucox nyoaunkanuii B PUHIY

19. Ceupuoosa, JIJI. Ctabunuzanusi 3alIUTHBIX JIECHBIX HACKICHUHA Ha IpHMeEpe
arponanamadroB Hwxnero [loBomkss / JLJI. Ceupuodoea, JI.A. 3axapos, IL.I1. Tpedunnes [u
np.] // CoBpemeHHoe cocTosiHMe uepHO3éMOB: Matepuansl Il MexyHapoaHOH HaydHOI
koH(pepenmmu u 11 MexayHaponHOW HayYHOW IIKOJBI JIJIT MOJIOJBIX YYE€HBIX «MOHUTOPHHT,
OXpaHa W BOCCTAHOBJICHHUC IMOYBCHHBLIX 3KOCHUCTCM B YCIOBHUAX aHTpOHOFeHHOﬁ HarpyskKu»,
PocroB-na-J/lony, 12-17 centsops 2023 roma. — PocroB-na-Jlony: FOxHbIN (denepaibHbIN
yHuBepcuret, 2023. — C. 299-303. — EDN MJIIBM.



42

20. KonmpateeBa, A.C. MHccnenoBaHue TEPCNEKTHBHBIX HAMPABICHUA 3alUTHI
kaptodens or BpemonocHoit matonoruu / A.C. KougpareeBa, JIJI. Ceupuodoea // BectHuk
Poccuiickoro rocynapcTBEHHOTO arpapHoro 3aouHoro yuepcurera. — 2023. — Ne 44(49). — C.
39-44. — EDN DDPZBN.

21. Ceupuoosa, J1.JI. DopMupoBaHre U BOCCTAHOBIICHHE JICCO3AIMTHBIX HACAKICHUH B
10kHBIX perunoHax Poccum / JILJI. Ceupuoosa, A. Il. I'munymkun // Bectnuk Poccuiickoro
rOCyJapCTBEHHOI'O arpapHoro 3ao4noro yuusepcutera. — 2023. — Ne 44(49). — C. 55-66. — EDN
NTTHCN.

22. Sviridova, L.L. Searching for Optimal Composition of Soil Fillers / L.L. Sviridova,
M. G. Baryshev, M. A. Sevostyanov [et al.] / Biogeosystem Technique. — 2023. — No. 10(1). —
P. 32-48. — DOI 10.13187/bgt.2023.1.32. — EDN KIKHHF.

23. I'pummmna, E.B. BnusHue opraHuyeckoro yqoOpeHusi Ha YpOKalHOCTh TOPYHIIBI
oenoii / E. B. I'pumuna, M. A. CeBoctesiHoB, JI. JI. Céupuodosa v np.] // Hebranas cronuna:
[TaTe1it MeXayHapOAHBIM MOJOJSKHBIA HaydHO-TIpakTHueckuii ¢popym, Cypryr, 23-24 mapra
2022 rona. — Cypryr: LIEHTP HAYUYHO-TEXHUYECKWX PEIIEHMI (AHO ITHTP), 2022.
—C. 281-282. — EDN EJZMJK.

24. Csupuoosa, JI.JI. OcHoBHbIE OCOOEHHOCTH (HOPMUPOBAHMS TOYBEHHOT'O MOKPOBa
cyxoctenHo# 30HbI EBpomeiickoro rora Poccun / JIJI. CeupunoBa // IlpuoputeTsl cHCTEMBI
HayyHoro oOecneuenuss AIIK: COopHuk 1o wMaTepuanaM Hay4dHbIX KOH(pepeHIu, .
Yemockuackuid, 02 urons 2022 roma. — Mocka: denepanbHoe rocyJapcTBEHHOE OI0IKETHOE
o0pa3oBaTeNbHOE  YYpEeXKACHHUE  JOMOJIHUTENBHOTO  MPOo(dEecCHOHAIBbHOrO  00pazoBaHUs
"Poccuiickas akagemMusi KaJpoBoro o0ecreueHus arpornpombpinuieHHoro komruiekca'", 2022, — C.
323-343. — EDN NPBCBU.

25. Ceupuooesa, JI.JI. BrisBieHue XapaKTEpHBIX IMMOKa3aTeeii 3PO3UOHHBIX IPOIECCOB
0o0BbeKTa oBpakHO-OasouHol cuctemsl / JIJI. Ceupuooea // ITpruopuTeTbl CUCTEMbI HAyYHOTO
obecneuenus AIIK: COoopHHK IO MaTepuanaMm HaydHbIX KOH(pepeHuui, n. Yemockunckuii, 02
utoHs 2022 rona. — Mocksa: denepalibHOe TOCYAapCTBEHHOE OOJKETHOE 00pazoBaTeIbHOE
YUpeXKICHUE IOMOJHUTENBHOTO TpodeccuoHanbHoro obpazoBanust "Poccuiickas axkagemus
KaJpoBOro o0ecredyeHus: arponpomsliiieHHoro komuiekca", 2022, — C. 344-361. — EDN
WIUCTQ.

26. Ceupuoosa, JI.JI. KoMIOHEHTH! canporeneBblXx OTI0XKeHHH Bonro-AxTyOuHCKOH
noiiMbel Kak ¢aktop BeDKMBaeMoctu pactenuit / JLJI. Ceupuodoea // DopmupoBaHue Mep
npoTuBozelcTBus  OuonornyeckuMm puckam B AIIK u  yrposamMm mnpoaoBOIbCTBEHHOM
0€30MacHOCTH B YCIOBHUSX TIJ00QJIbHOIO M3MEHEHMs KIUMaTa: HayyHOe U  KaJpoBOe
o0ecrieyeHne: MaTepualibl Hay4HOM KOH(EpPEeHLUH ¢ MEXIYHAapOAHBIM YYacTHEM B pPaMKax
HaloHajabHoro npoekta «Hayka n ynusepcuteTs», MockBa, 03 ¢espains 2022 roga. — Mockaa:
denepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHHUE TOMOIHUTETHLHOTO
npodeccuoHaibHOTO  oOpa3zoBanmsi  "Poccuiickas — akajgemusi  KaJpOBOTO  oOecredeHus
arporpomsiiieHHoro komriekca”, 2022, — C. 57-69. — EDN HPANC.

27. Composite soils - the basis for sustainable agricultural development / A. P.
Glinushkin, L. L. Sviridova, I. I. Sycheva [et al.] // Journal of Physics: Conference Series : 6 th
Interdisciplinary Scientific Forum with International Participation "New materials and advanced
technologies" (NMAT 2020), Moscow, 23-27 nosiopst 2020 rona. Vol. 1942. — Bristol, UK: IOP
Publishing, 2021. — P. 012082. — DOI 10.1088/1742-6596/1942/1/012082. — EDN LFVOET.

28. Prospects for using sapropel deposits to increase the resistance of plants to stress
factors / L. L. Sviridova, A. V. Ovsyankina, M. A. Sevostyanov [et al.] // Journal of Physics:
Conference Series : 6, Moscow, 23-27 nos6ps 2020 roga. — Moscow, 2021. — P. 012105. — DOI
10.1088/1742-6596/1942/1/012105. — EDN HLIQVZ.

29. Sviridova, L.L. SAPROPELIC SEDIMENTS of the VOLGA-AKHTUBA
FLOODPLAIN / L. L. Sviridova, A. P. Glinushkin // 1OP Conference Series: Earth and
Environmental Science, Moscow Oblast, Bol'shie Vyazemy, 10-11 urons 2020 roga. — Moscow



43

Oblast, Bol'shie Vyazemy, 2021. — P. 012056. — DOI 10.1088/1755-1315/663/1/012056. — EDN
BHJSBY.

30. Sviridova, L.L. Climatic Factors of the Formation of the Ravine-Beam System of the
Lower Volga Region / L.L. Sviridova // IOP Conference Series: Earth and Environmental
Science : 2, Moscow, 17-20 wurons 2021 roma. — Moscow, 2021. — P. 012062. — DOI
10.1088/1755-1315/901/1/012062. — EDN JEHCZQ.

31. Sviridova, L.L. Identification of Component Components of Soil Mixtures to Increase
the Survival Rate of Wheat / L.L. Sviridova // IOP Conference Series: Earth and Environmental
Science : 2, Moscow, 17-20 wurons 2021 roma. — Moscow, 2021. — P. 012063. — DOI
10.1088/1755-1315/901/1/012063. — EDN EONLBB.

32. Sviridova, L.L. Study of Selected Objects of the Volga-Akhtuba Floodplain / L.L.
Sviridova // 10OP Conference Series: Earth and Environmental Science: 2, Moscow, 17-20 utons
2021 roma. — Moscow, 2021. — P. 012064. — DOI 10.1088/1755-1315/901/1/012064. — EDN
VEWKTJ.

33. Sviridova, L.L. Soil Mixtures As An Element That Increases the Immunity of
Meadow Bluegrass to the Causative Agent of Root Diseases of Fusarium Etiology / L.L.
Sviridova, M. A. Sevostyanov // IOP Conference Series: Earth and Environmental Science : 2,
Moscow, 17-20 wmrons 2021 roma. — Moscow, 2021. — P. 012065. — DOI 10.1088/1755-
1315/901/1/012065. — EDN GFRZKS.

34. Cesupuoosa, JIJI. Onrumuzanus OPUPOJTHO-KIMMATHUSCKUX I[IOKa3areie B
cesbckoxo3siucTBeHHOM TpousBoacTBe / JIJI. Ceupudosa // I'Toru M NepCcrlieKTUBBI Pa3BUTHUS
arponpoMBIIIUICHHOTO  KoMIuiekca. COOpHMK  MarepuasioB  MexayHapoJIHONW  Hay4dHO-
npakTuueckor kKoHdpepenuuu, c. Comenoe 3aitmmiue, 21-22 mas 2020 roga. — c. ConeHoe
Zaiimumie: ®I'BHY "llpukacnuiickuii arpapHslii (enepanbHblii HaydHBI HEHTp Poccuiickoit
akagemuu Hayk", 2020. — C. 196-199. — EDN FZOUBO.

35. I'muaymkun, A.I1. TTouBooOpa3syromue mokazatenu Hiokaero IToBomkbest / A. I
Tmunymxun, JLJL Ceupudosa // Hosble MaTepuansl U epcrekTuBHbIe Texsonoruu: INECTON
MEXJIUCLUIIMHAPHBI HAYYHbBIA ®OPYM C MEXIYHAPOJIHBIM YUYACTHUEM,
MockBa, 23-27 Hoa6ps 2020 roga. Tom 2. — Mocksa: HEHTP HAYUHO-TEXHUYECKUX
PEIIIEHUWM (AHO ITHTP), 2020. — C. 714-720. — EDN DLZJDN.

36. I'nunywrxun, A.I1. CanponeneBble oTi0keHuss Bonaro-Axtyounckoit noiimsr / A. I1.
Cnunymixun, JLJL Ceupuoosa // Hosble MaTepuansl U nepcrnekTuBHbie TexHonoruu: INECTOM
MEXJIUCLIMITJIMHAPHBIA HAVUYHBIA ®OPYM C MEXJIYHAPOJIHBIM YUYACTHUEM,
Mocksa, 23-27 nos0ps 2020 roma. Tom 2. — Mocksa: LIEHTP HAYYHO-TEXHUYECKUX
PEILIEHMI (AHO IIHTP), 2020. — C. 720-725. — EDN MGVQND.

37. Ceupuoosa, JI.JI. CaniporienieBbIe OTIIOKEHUS KaK (aKTOpP MOBBIIICHUS YCTOWIHBOCTH
pacrennii k Oonesusm / JILJI. Ceupuoosa, A. II. I'nunywikun // HoBble MaTepuaibl U
nepcrexktuBHbIe TexHomornn: IIIECTON MEXINCLUIIJIMHAPHBIA HAYYHbBIA ®OPYM
C MEXJIYHAPOIHBIM YYACTUEM, Mocksa, 23-27 nos6ops 2020 roga. Tom 2. — Mockaa:
[IEHTP HAVYHO-TEXHWYECKUX PEIIEHUI (AHO I{HTP), 2020. — C. 756-760. — EDN
SMCAOQG.

38. Sviridova, L.L. Pedogenic indicators of the lower Volga region / L.L. Sviridova, A. P.
Glinushkin // buotuka. — 2020. — No. 1(32). — P. 3-8. - EDN JUTBCO.

39. IToakoBeipoB, N.FO. YcTOWYMBOCTS HIIBMOBBIX K BO3OYIHUTENIO Tpadro3a B yCIOBUIX
uckycctBeHHoro 3apaxenus / U. 0. IloakoseipoB, M. A. CeBoctbsiHOB, JIJI. Céupuodosa [u
np.] // buoruka. — 2020. — Ne 2(33). — C. 3-8. — EDN ADTTXG.

40. Ceupuooesa, JI.JI. OrnipeneneHue BIUSHUS COCTaBIEHHBIX MOYBOCMECEH HAa KOPHEBYIO
cucremy kaprodens u nmenuus! / JLJI. Ceupuodosa, B. B. Ilpoxnun, E. B. I'pumuna [u np.] //
buotuka. — 2020. — Ne 2(33). — C. 9-14. - EDN OOCGLZ.

41. Cesupuoosa, JILJI. IlpumeHeHue »SJIECMEHTOB WHXEHEPHOM OHOJIOTHM Ha
nerpaaupoBaHHblx 3emisix Hwuxnaero [loBomkes / JLJI. Ceupuoosa, C.E. llpiranox //
CoBpeMeHHOE IKOJIOTUYECKOE COCTOSIHUE MPUPOAHOMN Cpebl U HAyYHO-TIPAKTUYECKUE aCTIEKThI



44

parMoHAIBHOTO TPUPOAOIIONb30Banus, ¢. Conenoe 3aiimwuine, 28 ¢espans 2018 roma. — c.
Conenoe 3aiimume: [lpukacnuiickuili Hay4HO-UCCIIEIOBATENbCKUM HHCTUTYT apUAHOIO
semienenus, 2018. — C. 245-248. — EDN YWMEKT.

42. T'munymkuH, AL [louBorpyHT:0030p METOAOB IMOJYYEHHS M BO3MOXKHOCTEH
npumenenus / A. I1. I'munymkun, JILJI. Ceupuoosa, M. A. CeBocThsaHOB [u ap.] // buotuka. —
2018. — Ne 6(25). — C. 10-19. - EDN OGDCZE.

43. Ceupuooea, JI.JI. Tlpuponnas pecypcoobecrieueHHOCT, HwkHero IloBomxkbs -
ycroiumBas cucrtema 3emnenenust / JILJI. Ceupuodosa // TlpoGiieMbl pamroHAIBHOTO
UCIIOJIb30BAaHUSl TMPUPOAOXO3SICTBEHHBIX KOMIUIEKCOB 3aCyLUIMBBIX TEPPUTOPHIl: COOPHUK
HAYYHBIX TPYIOB MEXIYHAPOJHOW HAy4YHO-TIPAKTHYECKOW KoH(epeHmu, Bonrorpan, 22-23
Mmast 2015 roma. — Bonrorpaza: Bosrorpaackuii rocyaapCTBEHHBIN arpapHblid yHUBepcuTeT, 2015.
—C. 47-48. — EDN XCPBIP.

44. Ceupuoosa, JI.JI. TlpumeHeHNEe pa3IUYHBIX PEKUMOB OPOIICHHUS W JI03 OPTraHoO-
MUHEPAJIBHBIX yHOOpEeHUH TIpu BO3JeNbIBaHUM Kaprodens B yciaoBusix CeBepHOro
[Tpuxacnus/Ceupuodosa JI.JI., KocynbuukoBa T.JI./BectHuk benopycckoii rocynapcTBeHHOMN
cesibckoxo3sicTBeHHON akagemun.2007. Ne2. C.72

Cnmcok nmy0Jnkanui no MmarepuajaM KoHgepeHumni

45. I'puropoB M.C. CoBpeMeHHBI! TOYBEHHO-KIMMATHYECKUN MOTCHIMAJI arpOCHUCTEMBI
ceseproro Ilpukacnusi/ ['puropos M.C., I'puropos C.M., Ceupuooea JI.JI. /Matepuans: VII
MexayHapoaHOW Hay4dHO-TIpakTH4eckoil koH(pepeHnun «HoBeie noctmwxkenus B EBpomnerickoit
Hayku».-2011. Towm 38. Cenbckoe xo3siictBo. Codust — «benl'PAJL BI'» OO/I- 112 ctp. C.47-53

46. I'puropoB M.C. Pasurune menumopaumu B Hwknem I[loBomkse/ I'puropos M.C.,
KocynsuukoBa T.JI., Ceupuooea JIJI./Matepuanbl MeXIyHApOJHONH HAyYHO-NPAKTUYECKOU
koH(pepermmu, | dYacth «Pomp mpUPOIOOOYCTpPOHCTBA B OOCCIICUEHHUH  YCTOWYUBOTO
(YHKLIMOHUPOBAHUS U Pa3BUTUA SKocucTeM», M.: u3a-8o MI'VII 2006 r.

47. Ceupuooesa, JI.JI. Oprannueckue ya1oOpeHUs W UX BIWSHHUE HA IUIOJOPOJINE MOYBBI/
Csupuooea JI1.JI./Coopauk HayuHblx TpyaoB ITHHUMA3 «3konoro-menmopaTuBHbIE acCHEKThI
Hay4yHO-TIpou3BojicTBeHHOro obecneueHust AIIK», M.: u3-Bo «CoBpemenHble TeTpaan», 2005 r.

48. I'puropos, C.M. BoznensiBanue kaptodenss B ycinoBusax ceBepHoro Ilpukacrus /
I'puropoB C.M., Ceupuoosa JIJI. / CO0opHUK HaydHBIX TpyHAoB «COBpEMEHHBIE aCHEKThI
HKOJIOTHH U 3KOJOTHMUYEcKoro oopasoBanus» / Ha3pansb: [Iumurpum, 2007 r. C. 306-308

49. Ceupuoosa, JI.JI. CymmapHOE BOJONOTPEOJICHUE PAHHETO KapTO(ens B YCIOBHSIX
cesepHoro [lpukacnust/Ceupuoosa, JIJI. /Marepuansl Xl pernoHaiabHOH KOH(EpPEHINH
MOJIOZBIX HccienoBareneir Bomnrorpanckoit o6mactu/Bonrorp. roc. c.-x. akan. -Bomrorpan,
2007r. C. 22-25.

50. Ceupuoosa, JI.JI. Opranndeckue yJaoOpeHUs U X BIUSHUE HA IUIOJOPOJIHUEC MOYBHI/
Csupuoosa, JI.J1. | Coopauk Hayunsix TpynoB [THUMA3 «3komoro-MenmmopaTuBHBIE aCIEKThI
HayyHO-TIpou3BojicTBeHHOro obecneueHuss AIIK», M.: u3n-so «CoBpeMenHble TeTpaaun», 2005
r. C. 416-417

51. Ceupuoosa, JIJI. YckopenHoe pasmuoxkenue kKaprodens / Ceupuoosa, JIJI. |
Co6opuuk  Hayuynbix  TpynoB [IHMMA3  «PaunonanbHOE  NPHPOJONONB30BAaHHE U
CEBbCKOXO35MCTBEHHOE MPOU3BOJCTBO B OKHBIX permoHax P®d», M.: u3n-Bo «CoBpeMeHHBbIE
terpaau. 2003 r. C.340-342.

52. Csupuoosa, JIJI. YckopeHHOe pa3MHOXeHHe Kaptodens/ Ceupuodosa, JIJI./
CoOopuuk HayuHblx TpyaoB IIHMUA3 «ApnanTuBHBIE CHUCTEMbl M HPUPOIOOXPAHHBIE
TEXHOJIOTMM TPOMU3BOJICTBA CEIBCKOXO3SMCTBEHHOM MPOAYKIMH B apUAHBIX paiioHax Boiro-
JloHckoii mpoBuHIMKUY», M.: n3n-Bo «CoBpemennsie Tetpaau. 2001 r. C.78-83.



