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Hayuno-npaxmuuecxuii yenmp Hayuonanvrou axademuu nayk berapycu no semnedenuro, ’Koouno, benapyce

PACITPOCTPAHEHHOCTD BO3BYJIUTEJISA )KEJITOH MATHUCTOCTH
JUCTBEB O3UMOM MIIEHUIIBI PYRENOPHORA TRITICI-REPENTIS
HA TEPPUTOPUU PECITIYBJIMKU BEJIAPYCb 1 OTBOP UCTOYHUKOB
MOBBINIEHHOW YCTOMYUBOCTH K HATOTEHY

Annotanus: C TOUYKH 3peHUs] IKOHOMHUUECKON Y(G(HEKTHBHOCTH 1 BO3JAECHCTBHS HA YKOJIOTHIO CTPaHbI, HAaHOoJIee BBITO/I-
HBIM CIIOCO0OM OOpBOBI ¢ BO3OymuTenem Pyrenophora tritici-repentis SBASCTCA CO3aHHE BBICOKOYCTOMUYMBBIX COPTOB, YTO
SIBIISICTCS] aKTYaJIbHBIM M BR)KHBIM B ITOBBILICHHH BaJIOBOrO cO0Opa KyJIBTYpbl M 00ecIiedeH!H IPOAOBOJILCTBEHHON Oe301acHo-
ctu ctpansbl. [Tupenodopos (kenTas MATHUCTOCTH JINCTHEB) SIBISIETCS OTHOCUTEIBLHO HOBBIM 3a00JIeBAHUEM O3MMOM MILEHU-
116l B Peciy6ninke benapych. LleneHanpaBiaeHHBIX UCCIACIOBAHUI 0 MOHHTOPUHTY PaclpoOCTPaHCHHOCTH, IpeodIiaaaroneMy
pacoBoMy coCTaBy, OMOJOTHYECKHM OCOOCHHOCTSIM ITaTOreHa, MIOUCKY UCTOYHUKOB YCTOHYMBOCTH B CTPaHe HE TPOBOANIIOCH,
4TO B COBOKYITHOCTH M ONPEJEINIIO aKTyalbHOCTh BBIOOpA TEMBL HCCIeoBaHusA. B paboTe mpencTaBieHbl pe3yabTaThl U3y-
YEeHHUs PaclpOCTPAHEHHOCTH BO30YIUTENS KEATON MATHUCTOCTH JTUCTHEB 03MMOM mueHu1sl B Pecriyonuke benapycs (2016—
2018 rr.), a TaK)Ke PacoOBOro cocTaBa. MapLIpyTHbBIC 00CIeIOBAHHS BBISIBIIIN HAJTHYNE 3a00IEBaHIS BO BCEX 00TACTAX CTPAHBL,
YTO CBHJIETENBCTBYET O MOTEHIHATBHO BEICOKON OMACHOCTH JaHHOU O0JIe3HH. AHAIH3 PacOBOTO COCTaBa MOKa3all, YTO Ha Tep-
putopuu Peciyonuku bemapyck npeobnamaet 8-s paca BO3OYAHMTENS KENTON MATHUCTOCTH, HE3HAYUTEIBHO PaclpoCTpaHe-
HBI 1-s 1 6-51 pacel. [IpoBeneHBI 1abopaTOpHBIE SKCIEPHMEHTHI TI0 BBISBICHUIO ONTHMAJFHON MCKYCCTBEHHOW MUTATENBHON
CpeJibl, SKCHO3UINU B MOHIDKEHHBIX TEMIIEpaTypax M CTUMYJISIUH CHOPOHOIICHUS BO3OYANTENS C LEIbIO TTOTYUYCHHS BbI-
COKOKAUEeCTBEHHOT'O MHOKYITIOMa, HEOOXOIMMOT0 IS TIPOBEICHNS HCKYCCTBEHHOTO 3apakeHns. Ha rckyccTBeHHOM HH(EKIH-
OHHOM (hOoHE ITpOoaHATH3NPOBAHBI MUPOBAs M OEIOPYCCKast KOJUICKIIMH O3UMOI! MIIEHHUIBI HA YCTOMYHBOCTH K TUPEHO(DOPO3Y
Pyrenophora tritici-repentis (283 u 47 mT. COOTBETCTBEHHO). 3a TPH rojia OIEHKH U3 MUPOBOH KOJUICKIIUY BBIACICHO 28 cop-
TOOOPA3IOB U U3 OeIopyccKoil KoyeKuu 19-copTooOpa3ioB 03UMOI MIIIEHUI[B C TOBBIIICHHONH YCTOWYHUBOCTHIO K TAHHOM
Gone3Hn. BrIsiBI€HO, 4TO HaHOOIIBIIEEe KOJIMYECTBO YCTOMUMBBIX 00OPA3IOB K KEJITOH MTHUCTOCTH JIUCTHEB O3UMOM MIICHHIIBI
npoucxonsat u3 Esponsl n benapycu B uactHocTH. Birarogapuoctn. VccienoBanus IpoBeeHbl B paMKaxX rOCyAapCTBEHHOM
porpaMMbl Hay4HbIX uccienoBanuii Ha 2016—2020 roxsr «KadecTBo 1 3()(eKTHBHOCTE ar pOIPOMBIIIIIEHHOTO TPOH3BOJICTBAY,
HoAporpamMmma «3eMieeue U celeKInsy, 3aaanne 6.13 «3ydeHne BUIOBOrO pa3HOOOPa3 s O3UMOM MIICHUIIBI PA3IUIHOTO
31(0.]'101"0—1"601"1)3(1)“‘{60](01"0 MPOUCXOXKICHN S U BBIABJICHUE NCTOYHHUKOB yCTOl\/'I'-[I/IBOCTI/I K OCHOBHBIM ITIATOI'CHA.

KuiroueBble ciioBa: niieHnna, GUTONATOreH, XKeNTas MATHUCTOCTb, PACIPOCTPAHEHHOCTD, ITAMM, PAaCcOBbIH COCTaB,
nH(pEKIHOHHBIH (PoH, copTooOpazel, 0TOOP, HICTOUHUK YCTOHUYUBOCTH, KOJJICKIIUSI TEHOTHIIOB

Juist uuTHpoBaHus: PacmpocTpaHeHHOCTh BO30YIUTENS KEJITOM NATHUCTOCTH JIUCTHEB O3UMOM MIIeHULbI Pyrenopho-
ra tritici-repentis Ha Tepputopun Pecry6nuku Benapyck n 0TO0Op MCTOYHHMKOB MOBBIIMIEHHOW YCTONYMBOCTH K MATOTeHy /
10.K. IlTamko, M. B. Ilogopckuii / Bec. Han. akaxa. HaByk benmapyci. Cep. arpap. HaByk. — 2019. — T. 57, Ne2. — C. 179-191.
https://doi.org/10.29235/1817-7204-2019-57-2-179-191

Y.K. Shashko, M.V. Padorskiy

The Research and Practical Center of the National Academy of Sciences of Belarus for Arable Farming, Zhodino, Belarus

OCCURRENCE OF SPACKLED YELLOWS AGENT OF WINTER WHEAT
PYRENOPHORA TRITICI-REPENTIS IN THE REPUBLIC OF BELARUS AND SELECTION
OF SOURCES OF INCREASED RESISTANCE TO PATHOGEN

Abstract: From the point of view of economic efficiency and environmental impact in the country, the most profitable way
to fight the Pyrenophora tritici-repentis agent is creation of highly resistant varieties, which is relevant and important in increas-
ing crop gross yield and ensuring food security in the country. Pyrenophorosis (spackled yellows) is a relatively new disease of
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winter wheat in the Republic of Belarus. No aimed researches for occurrence monitoring, predominant racial composition, bio-
logical peculiarities of pathogen, search for resistance sources in the country were carried out, which collectively determined the
relevance of the research topic. The paper presents results of study of spackled yellows agent occurrence of winter wheat leaves
in the Republic of Belarus (2016-2018), as well as racial composition. Route examinations revealed disease in all the areas of the
country, which indicates a potentially high risk of this disease. Analysis of racial composition showed that race No. § of spackled
yellows pathogen prevails on the territory of the Republic of Belarus, No. 1 and No. 6 races occur insignificantly. Laboratory ex-
periments were conducted to identify the best artificial nutrient medium, exposure at low temperatures to stimulate the pathogen
sporulation in order to obtain high-quality inoculum necessary for artificial infection. Against background of artificial infection,
the world and Belarusian collections of winter wheat were analyzed for resistance to pyrenophorosis Pyrenophora tritici-repen-
tis (283 and 47 pieces, respectively). For three years of estimation, 28 variety samples of winter wheat with increased resistance
to the disease were allocated from the world collection and 19 variety samples - from the Belarusian collection. It was deter-
mined that the greatest number of resistant samples to spackled yellows of winter wheat leaves come from Europe and Belarus in
particular. Acknowledgments. Research was conducted as part of the state program of scientific research for 2016—2020 “Qual-
ity and efficiency of agro-industrial production”, subprogram “Agriculture and Selection”, task 6.13 “Study of species diversity
of winter wheat of various ecological and geographical origin and identification of sources of resistance to the main pathogens”.

Keywords: wheat, phytopathogen, spackled yellows, occurrence, strain, racial composition, infection background, vari-
ety sample, selection, resistance source, genotype collection
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Brenenue. O3uMas mineHUIa SBISCTCS OCHOBHOW 3€pHOBOI KysibTypoll B Pecriyonuke benapych
u exxerogHo 3annmaet okojo 0,6 miH ra (10—11 % Bcex moceBHBIX momazeii). Kak u Bce apyrue ceib-
CKOXO3SIUCTBEHHBIE KYNbTYpbl, HIIEHUIA YYBCTBUTEIbHA K BO3JIEHCTBHIO Pa3IMYHBIX CTPECCOBBIX
(akTopoB. B cBOIO 04Yepenb, OHUM U3 TMIAaBHBIX (aKTOPOB, CHUKAIOIINX YPOXKAWHOCTD KYJIBTYPbI, sIB-
JSIOTCS OOJIe3HU.

OTHOCUTENBHO HOBBIM 00BbEKTOM Il benapycu cuuTaercs skentast MITHUCTOCTD JINCTHEB, UIIH U~
peHodopo3 (Bo30yautens — Pyrenophora tritici-repentis). [llupenodopos sBiIsieTCsl SKOHOMUYESCKH 3HA-
YUMBIM 3a005eBanreM Bo BceM Mupe [1-3]. Pazpurwio 60se3HH criocOOCTBYET HAMYNE He3aeTaHHbIX
PaCTHTENBHBIX OCTAaTKOB, a TaKXKe IJIUTENbHBIA MIEPHUOJ] YBIIAXHEHUS JTUCTHEB POCOM HIIM JOXKISIMH
B IIEPUO]] BETE€TAIINH PACTECHHUSI.

[lepBudHOE 3apa’keHUE OCYIIECTBISIETCS OCEHBIO ACKOCTIOPAMHU, HAXOSIIUMHUCS B TICEBIOTEIIHSIX
Ha MOKHUBHBIX ocTaTKax. [Ipu ycioBuu BEICOKOH BIIaXKHOCTH CIIOPHI rprda MpopacTaroT U HHPHLIHPY-
0T MIICHUILY B YCIOBUSX HIMPOKOTO THAMa30Ha TeMieparyp'. ACKOCHOpPBI TOPAXKAIOT JTUCThSI HUKHETO
spyca, BBI3BIBAasl BEPETEHOBUIHBIE CBETIO-KOPHYHEBBIE MOBpEXKACHUs. BecHOH, Mpu HaTWYUW ONTH-
MaJIbHBIX YCJIOBHUH 7151 pocTa M pa3BUTHUs Ipuda (Temneparypa 22-25 °C u Hanu4uue BJIAard Ha JIUCThIX
0oJiee CyTOK), IPOUCXOIUT BTOPUYHOE 3apaKeHUE 00pa30BABIUIMMUCS KOHUAUSIMHU.

B mocnennne necsaTuneTHs B CBA3M C OOJBIINM HHTEPECOM K BO3OYIMTEINIO JKEITOW MATHHUCTO-
CTH TIICHUIBI HECKOIBKO HCCIEN0BATEIBCKUX TPYII paboTaln HaJ COCTAaBOM M MACHTU(PHUKAIMHI XO-
3SIMH-CHeNU(DUYHBIX TOKCHHOB' Pyrenophora tritici-repentis. BaXXHOCTb 3THX TOKCHHOB 3aKJIIOYACTCSI
B TOM, 9TO OHH CIIOCOOHBL BBI3BIBATH CHMIITOMBI OOJIE3HW Ha BOCIPHUHMYMBBIX 00pa3ax MIIEHHUIIEL.
B nacrosimee Bpems onucansl Tpu TokcuHa [4]. [IpuHATO cuuTaTh, YTO TOKCHHBI UMEIOT CICAYIONINE
HasBaHus: Ptr Tox A, Ptr Tox B u Ptr Tox C.

[Ipu BO3m€HCTBUM JIAHHBIX TOKCMHOB Ha PACTEHHE MOTEPH ypoOxkKasg MOryT cOCTaBiATh oT 20 10
70 %. XKenras MATHUCTOCTH TaK)Ke CHI)KAaeT BaJOBBIM cOop, Maccy 1000 3epeH, KOIUYECTBO 3epeH
B KoOJI0Ce, 001y0.Onomaccy [5].

ToxcuH, KOTOPBIN CITOCOOCTBYET 00pa30BaHUIO HEKPO3a, BIEPBHIC OBII OMUCAH MCCIENOBATEISIMA
Tomas u Bockus [6]. [T nccnenoBareabCKuX rpynn paboTain Haja BbIJICICHHEM U XapaKTePHCTUKOM
Tox A ¢ UCTIOJIB30BaHUEM H30JIATOB, Moiy4eHHBIX n3 Kanzaca, CLLIA [7]. Tonbpko Tpu IpyIIisl U3 MATH
M30JIUPOBAJIN U KIIOHUPOBAJU I'eH, kKogupytomuii Tox A.

"Muxaiinosa JI. A. Pyrenophora tritici-repentis (Died.) Drechsler. — Xenrast nsTHHCTOCTD (THPEHO(POPO3) MITEHUIIBI
[DnexTpoHHBI pecypc] / Arposkonorndeckuii atnac Poccuu u conpeneabHbIX cTpaH: SKOHOMHYECKH 3HAYUMBIC PACTCHHS,
ux 0OJNe3HH, BPEIUTENIN U COpHBIe pacTeHus. — Pexxum nocrtyma: http:/www.agroatlas.ru/ru/content/diseases/Tritici/Tritici
Pyrenophora_tritici-repentis. — [lata noctyna: 31.01.2019.

2 byra C. ®. TeopeTnyeckue U MPAKTUIECKUE OCHOBBI XMMUYECKOW 3aIUTHI 3¢PHOBBIX KYJIBTYp OT Goje3neit B bena-
pycu. — HecBux : HecBmx. ykpyna. tun. uM. C. Byznnoro, 2013. — 239 c.; OcHOBHBIE 00J€3HH O3UMBIX 3€PHOBBIX KYIBTYp /
A.T. XXykoBckuii [u ap.] / 3emnenenue u 3amunra pacteHuil. — 2018. — [Ipum. x Ne4. — C. 37-45.



Becri Hanpisinanbhaii akanomii HaByk Benapyci. Cepsist arpapubix HaByk. 2019. T. 57. Ne2. C. 179-191 181

Paznnunble uccnenoBaHUs MONTBEPIUIM CBS3b MEXKIY BbIPAOOTKOM TOKCHHA U HEKPOTHYECKUX
cumntomoB. L. Lamari u C. Bernier [8] B cBouX ucciieJOBaHUAX OOHAPYKUIIU CICAYIOIICE:

1) 4yBCTBUTEJIBHOCTD K TOKCHHY M Pa3BUTHE HEKPO3a B OTBET Ha I'PUOKOBYIO HH(EKLNIO ObliIa 110]
KOHTPOJIEM OJTHOT'0 JOMUHAHTHOTO I'€Ha BO BCEX MPOJENaHHbIX CKPEIINBAHUAX;

2) M30JATHI, KOTOPbIC HE TPOU3BOASAT HEKPOTHUECKUE CUMIITOMBI Ha BOCIIPUMMYHBBIX PACTCHUSX,
He npousBosT Ptr Tox A B ycioBusX in vitro.

Bozoynurens Pyrenophora tritici-repentis Takxe ClOCOOCH MPOU3BOIUTH €Ile OWH TOKCHH, KOTO-
PBIN BBI3BIBAET XJIOPO3 B UYBCTBUTENBHBIX TMHUASIX. DTOT TOKCHH mory4dui HazBanue Ptr Tox B u Obun
NepBOHAYANILHO HACHTU(QUIUPOBAH B KYJIBTYPaIbHON )KHIKOCTH.

Brown u Hunger [9], coobmmanu o Hannuuu Ptr Tox B B TkaHSIX pacTeHHid, TOPaKEHHBIX XJIOPO30M.
[lITramMBI, CTIOCOOHBIE BBI3BIBATH JAHHBINA XJIOPO3, OBLIN KiIaccu(puImmpoBaHbl Kak paca 5. Takxe TOK-
cuH Ptr Tox B MoryT BelIensTh packl 7 1 8.

HexoTopsle yueHBIE MPEANON0KIIIN CYIIECTBOBAHNE TPETHETO TOKCHHA, KOTOPBIM B AaJbHEHIIEM
Ob11 KiaccuduuupoBad kak Ptr Tox C. DTOT TOKCHH Takke MPOU3BOJUT XJOPO3, HO B PAa3HBIX COPTaX.
BripabarbiBatoT TaHHBIA TOKCHH H30JIATHI, KJIacCU(DULUpyeMble Kak pacbL3, 6 U 8, 4TO ObLIIO JOKA3aHO
HECKOJIBKMMH HUCCIICIOBAaHUSIMU [8].

Uccnenosarenu Pandelova n Ciuffetti [10] npenmnonoxuiu, 94T0 HEKPOTUYECKHE CHUMIITOMBI, 00-
Hapy >KEHHBIE IIPU UCKYCCTBEHHOM 3apayKCHUH BBIJCICHHBIMU M30JITaMHU, BEI3BAHBI YEM-TO paHEe HE
onucanubpiM. OHU Jany MpeaBapuTeNbHOE Ha3BaHuUE At 3Toro Tokcuna — Ptr Tox D. B nenom xoct-
crenn(pUIHBIMU TOKCHHAMU, IPOU3BEICHHBIC Pa3HBIMU U30JsITaMu Pyrenophora tritici-repentis, siBisi-
totcs Ptr Tox A, Ptr Tox B, Ptr ToxC u moTeHmuanbsHo HOBBIN Ptr Tox D.

B nacrosmiee Bpems uccieaoBaHusl, IPOBOAUMBIC B COYETaHNU ¢ HEHOTUINYECKUM U FeHOTHITHYC-
CKHUM ompeaenieHneM pac Pyrenophora tritici-repentis, TpenNoIararoT HAJIMYHE HOBBIX pac, YTO SBIIS-
€TCsl MOTEHIMAJIOM JJIsl 0OHApPY>KEHHST HOBBIX TOKCUHOB [7].

Ha uyBcTBUTENBHBIX K O0JIE3HN COPTAX MILCHHUIIBI TOSABIISIOTCS MEJIKHUE TEMHO-KOPUYHEBBIE TSI THA
C JKEJITBIM OpPEO0JIOM, KOTOPBIC B AallbHEHIIIEM MOTYT JOCTHTaTh 1-5 cM; OHM UMEIOT (HopMy DILTUIICA
U CBETJIO-KOPUYHEBYIO OKPACKY, MHOT/Ia MPUHUMAIOT POMOOBHIHYIO MM YeueBHLEOOpa3Hyo hopmy,
O0OBIYHO OKAMMJICHBI 30HOH XJI0p03a.

[lo maHHBIM pa3nUYHBIX HccieqoBaTelNel, 3a0oneBanue BcTpedaeTcs B MoijaBuu, Ha YKpauHe,
Cpenneit Asun, Kazaxcrane, Poccun, ctpanax bantuu (Jlarsuu u JIutse), PyMbIHUY B B IPYTUX CTpa-
Hax, IJIe Bo3jenbIBacTCs mieHua [5, 11-14].

BriepBrie B Hamieit ctpane Pyrenophora tritici-repentis Ovuta omucana O.FO. KpemHueBoii ¢ co-
aBT. B 2011 r. [14]. 3a pybexxom u3ydeHneMm nupeHohopo3a akTUBHO 3aHUMAIOTCS BO Bcepoccuiickom
Hay4YHO-HCCIIEJOBAaTEIbCKOM MHCTUTYTE 3aIluThl pacTeHuid u Beepoccuiickom HMM Ononornyeckoit
3alUTHl pACTEHUM.

OnTuMalibHbIe YCIOBUS ISl pa3BUTH AMU(UTOTUN: Temneparypa — 24—27 °C, BIaKHOCTb BO3/Y-
xa —90-98 %?. Cpennue notepu ypokas nocturaiot 10-25 %, B ycnoBusx snudpuroruii —40—60 % [1].

C TouKkH 3peHHst IKOHOMUUECKON dPPEKTUBHOCTH M BO3JACHCTBUS Ha SKOJIOTHIO CTPaHbl, Hauboee
BBITOJHBIM CIIOCOOOM OOPHOBI C BO3OyauTeneMm Pyrenophora tritici-repentis sBISI€TCSI CO3aHUE BBICO-
KOYCTOHUYHBBIX COPTOB:

Llens ncciaenoBanuil — BBIIEIEHUE HCTOUHUKOB YCTOMYMBOCTH O3UMON MIIEHULBI K JKEJITOM MATHU-
CTOCTH JIUCTBEB Pyrenophora tritici-repentis.

JL71s1 BEITIOJTHEHUS TIOCTABIICHHOM LIEJIM HEOOXOAMMO pPEIICHUE CICAYIOIINX 3a1ay:

1) m3ydeHue pacrpocTpaHeHNs KeITOH MATHICTOCTH JINCThEB Ha TeppuTopun Pecrryonmukn bemapych;

2) BBIJEJICHHUE MTATOTE€HA B YUCTYIO KYJIBTYPY U OIpe/IeIeHHe PacOBOI0 COCTABA;

3) monOop ONTHMAJBHBIX YCIOBHH JJIS KyJIGTUBUPOBAHHS MATOICHA M IOJYYCHHsS BBICOKOKaue-
CTBEHHOI'0 HHOKYJTIOMa, HEOOXOIMMOTO JIJISI CO3JIaHMsI HCKYCCTBEHHOT'0 HH(PEKITMOHHOTO (poHa;

4) co3maHne MCKYCCTBEHHOTO MH(EKIMOHHOrO ()OoHA M BBIJCICHHE MCTOYHUKOB YCTOHYHMBOCTH
K JK€JITOW TIATHUCTOCTH JIUCTHEB O3MMOU MIEHUTIBI Pyrenophora tritici-repentis.

3 TebMUHTOCIOPHO3 MIIEHHUIBI [DIEeKTPOHHBII pecypc] / Syngenta. Poccus. — Pexum pocrtyma: http:/www.syngenta.
ru/target/tan-spot-of-wheat. — [lara moctyma: 31.01.2019.
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MarepuaJbl 1 MeTOAbI HcCJea0BaHus. VcciaenoBanus NpoBOIMIIMCH B IIEHTPabHOM 30He Peciy-
Oonuku benapyck Ha ONBITHBIX NONSX JabopaTopun nMMyHUTeTa HayuHo-npakTuueckoro nentpa Ha-
[IMOHAJIBHOW akajieMuH Hayk bemapycu no semuenenuto (T. XKomguHo, benapyce) B 2015-2018 rr. [TouBa
OIBITHOTO y4YacTKa (MCKYCCTBEHHOI'0 HH()EKIIMOHHOTO (pOHA) — AEPHOBO-TIO30JIMCTAsI HA JIETKUX CYT-
JIMHKaX, TOACTUIIaeMasl ¢ IIyOUHBI OJIMKE OIHOTO METpa MOPEHHBIM CYTJIMHKOM WJIHM eCKOM. CpoKH
CeBa COOTBETCTBOBAJIHM TEXHOJOTHYECKOMY PETIIAMEHTY IO BO3JIEIBIBAHMIO 03UMOM MIIEeHUIBL. B niep-
BBII TOJl UCCIIENOBAaHUHN M3-32 OTPAaHMYEHHOT0 KOJIMYECTBA CEMEHHOI0 MaTepralia IMoCeB-IPOBOIUICS
BPYUYHYIO Ha JeNsHKax Iuomaapo 1 M2 B mocieayromye rofapl moceB 0CymeCTBIISICS CENEKIHOHHOM
cestikoit John Deere, muomane aenssuku — 2 M%. B mepuoj Bererariu mpoBOIUIOCE: ABE MOIKOPMKHU
a30TOCOACPIKALIUMH yIOOPEHUIMU: NIEPBYI0 — B a3y KylieHus, n1o3a 60 Kr 1.8/ra; BTOpyo — B (asy
BBbIX0ZIa B TPYOKY, 103a 30 KT 1.B/ra. TeXHONOrUs 3aIUThI IOCEBOB OT COPHOM PaCTUTEIHLHOCTH H Bpe-
JMTENEH MPOBOAMIIACH COTJIACHO PEriaMeHTy".

B mnepBeiii rox yOOpKy NpOBOAMIM B CHONBI C JajbHEHIIMM OOMOJIOTOM Ha MOJOTHIIKE
WINTERSTEIGER LD350. B ocranpuble roga yOOpPKY OCYIIECCTBIISUIM CEIEKIIMOHHBIM KOMOaitHOM
HEGE 125. Jlanee o0pa3ubl Cymnian Ha HAMOJIBHOM CYIINJIKE OO0 BiIakHOCTH 14 %, mocne noxsepra-
JIUCh NAJIbHENILIEMY aHAJIU3Y.

Wzyuaemble 00pa3ibl 03MMOM MIIEHULIBI IPEACTABICHBI ABYMsI KOJUIEKIMAMU: TiepBas (285 mT.) —
MHpOBas KOJJIEKIHs, cocTosAmas u3 aByx 0mokoB — IWWIP 2015-16 Soil Borne Pathogens Resistant
Nursery u IWWIP 2015-16 23rd Fawwon-IRR, nonyuena u3 nogpasaenenuss CYMMYT (Ankapa, Typ-
uust); BTopas (47 mrt.) — oOpasisl MPEeaBaAPUTEIFHOTO U KOHKYPCHOTO COPTOUCIBITAHUS JIA00OPATOPHH
o3uMoil nmenunsl HayuHo-npaktrueckoro neHrpa HannonaneHOU akajgemMuu Hayk benapycu no 3em-
nenenuto (XKomuHo, bemapycs).

HckyccTBeHHOE 3apakeHre TPOBOIUIIN PYYHBIM ONPhICKUBaTeNeM. PacTeHus, Haxoasmuecs B dase
BBIXOJIa B TPYOKY, MHOKYJIMPOBAJIH B BEUCpHEEe BpeMs cycrieH3ueii, conepxkanieit 1 X 10° criop B Mir°.

IIpn oueHke KOMJIEKIMI Ha UCKYCCTBEHHOM HH(EKLHOHHOM (DOHE HCIOJIb30BaIN Pa3paboTaHHYIO
R.G. Rees ¢ coaBr. [1] mkany ycTOHYMBOCTH K XKeITOH MATHUCTOCTH, OHA YUUTHIBAET pa3Mephl U THII
noBpeskaeHus (Tadi. 1). Yaersl npoBoanin B ¢asel KyLIEHHUS, BBIX0JA B TPYOKY, KOJIOIIEHHUSI, IIBETCHUS
1 Ha4aJia MOJIOYHOM CIEJIOCTH.

Jist uneHTHUKAaLUK PacoBOr0 COCTaBa MCHOIB30BaIM Habop copToB-nuddepennuaropos. lan-
HbIE COpTa 3apa’kajii BBIJICJICHHBIMUA HM30JSTAMU U TIO THUITY TIOBPEXICHUS JEJalH BBIBOJ O TPUCYT-
CTBHMM TOU UJIK UHOM PaCHI.

Tadonuma 1. UlkanaoueHKH yCTOHYUBOCTH MIeHUUBI K Pyrenophora tritici-repentis

Table 1. Scaleforassessing wheat resistance to Pyrenophora tritici-repentis

Bann | denorun ycToOHYMBOCTH MILIEHUIIB Pasmepsb! 1 THII IOBPEXKICHH S
0 | Bbicokas ycTOHYMBOCTD CHUMIITOMBI OTCYTCTBYIOT
1 | YeroitunBocTh Menkue (10 0,5 MM) TEMHO-KOPHYHEBBIE TISITHA, XJIOPO30B HET UM OHU HEOOIBIINE
2 | Cpenuss ycTOHUUBOCTH TeMHO-KOpHUYHEBBIE ISATHA 10 1 MM, MOT'YT OBITH XJIOPO3BI
3 | CpenHsis 4yBCTBUTEIBHOCTE | MaJeHbKHE MATHA (JO 2 MM) OT OJIEAHBIX O TEMHO-KOPHYHEBBIX, YACTO B JKEJITOM
opeoiie
4 | YyBCTBUTEIBHOCTD Bonbmue (3 MMm) GrreiHO-KOpHYHEBEIE HEKPOTHYECKHUE MSATHA, OOBITHO C TEMHO-

KOPUYHEBBIM HEHTPOM, OKPYKECHBI 3HAYUTCIIBHBIMU XJIOPO3aMU

5 | Beicokast uyBCTBUTENbHOCTh | Bosbuine (3—5 MM) GrieiHO-KOpHYHEBbIE HEKPO3bI C TEMHO-KOPHUHEBBIM LIEHTPOM,
CHJIBHOE MOYKEJITEHUE OKPYIKAIONINX TKaHeH. [IsTHa cCOeqUHSIOTCS, YTO IIPHUBOAUT
K THOEIIN 4aCTH MJTH BCETO JINCTA

Uctounuk: Rees R. G., Platz G. J., Mayer R.J. Susceptibility of Australian wheats to Pyrenophora tritici-repentis //
Austral. J. of Agr. Research. 1988. Vol. 39, N 2. P. 141-151. https://doi.org/10.1071/AR9880141

4 Opranu3aiOHHO-TEX HOJIOTHYECKHE HOPMATHBbI BO3JCIIBIBAHUS 3€PHOBBIX, 3¢pHOOOOOBBIX, KPYIISHBIX KYJIBTYD : CO.
oTpacneBbIx periaamenToB / Ham. akan. Hayk Bemapycu, Hayd.-npakrt. nentp Hai. akana. Hayk Bemapycu mo 3emumenenuio
pen.: B.T. I'ycakos, ®. . [Ipusasos ; pyk. padotsr : ®.U. [Ipusanos [u ap.]. — 3-¢ u3a. — Been. ¢ 01.11.2011. — MuHcK :
Benapyc. naByka, 2014. — 288 c.

5 Muxaiinosa JI. A., Muponenko H. B., KoBanernko H. M. XKenrast msiTHUCTOCTD MIIEHUIBI : MeTOA. ykasaHus. — CIIO. :
BU3P, 2012. - 56 c.
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Habop coproB-muddepeHmaTopoB B KorudecTBe 12 MIT. OBLT OMYUYSH U3 TaOOpaTOPHUH IMMYHHUTETA
k 6onesnsim BU3P (Cankr-IletepOypr, Poccust). Habop aTux copToB, pa3nuyaromux H30JsThl IaTOreHa 110
BUPYIIEHTHOCTH, ObLT co3faH JI. A. Muxaitnooii ¢ corpyaankamu B 2002 1. [15]. B Habop Bomutm copra
u3 Erunra, Uranuu, Kanaaer, CILA, ®paniuu u Snonuu. K spoBeiM (hopMaM OTHOCATCSI CIIEAYIOIIHE
copta: Katepwa, M3, 6B662, Glenlea, k o3umbim — Asiago, Dartanian, Salamouni, Clark, Allies, Komadi,
Satsukei, 6B365. [l pasMHOKEHHST COPTOB-TUPHEPEHITHATOPOB HCIIONB30BAJICS (PUTOTPOHHO-TEIITHY-
HBIH KOMIUIEKC Ha 6a3e Hayuno-npaktuueckoro nueHTpa HanponanbsHo# akageMun HayK 10 3eMJIeEIHIO.

PesyasTaThl 1 ux odcyxaenue. [lorogasie yemoBus 20162018 rr. uMenu pa3inudHbINA XapakTep.
OHM OTINYAIINCH KaK 110 CPETHECY TOYHOM TEMIIepaType, TaK U M0 KOJIHUYECTBY aTMOC(EpPHBIX 0CaIKOB,
YTO ITO3BOJIMIIO TTOITHOIIEHHO OIIEHUTH BIUSHUE MTOTO/IbI HA N3y4aeMble PakTopsI (TadT. 2).

Taonunga 2. Mereoponorudyeckue ycaous B 20162018 rr., rugpoMeTeopoiornyecKue JaHHbIe
I'Y «Pecny6MKaHCKHIi HEHTP MO THAPOMETEOPOJIOTMH, KOHTPOJII0 PAAN0AKTHBHOIO 3arpsi3HeHUs H MOHHTOPUHTY
OKpYKamolIeii cpeab», MeTeocTaHus I. Bopucos

Table 2. Meteorological conditions in 20162018, hydrometeorological data of State Institution Republican
Center for Hydrometeorology, Control of Radioactive Contamination and Environmental Monitoring,
meteorological station in Borisov

Moo Jlexaxa CpennecyTounas TeMrepaTypa Bo3ayxa, °C KonmuecTBO arMocepHbIX 0CaIKOB, % OT HOPMBbI
HOpMa 2016 1. 2017 1. 2018 . 2016 r. 2017 1. 2018 1.
Anpens I 2,9 8,5 8,0 8,0 79 28 50
11 5,7 8,9 3.1 10,6 83 99 5
111 3.4 6,6 53 11,1 73 231 86
Maii I 11,0 14,3 8,7 17,4 66 206 53
1T 13,1 12,6 11,5 15,3 69 20 136
I 14,6 17,3 16,4 17,6 39 27 12
Wronp I 15,6 15,2 13,9 16,1 22 27 22
11 16,2 17,0 16,9 17,9 64 70 18
111 17,0 22,1 17,0 17,2 47 62 0
Hronp I 17,6 17,8 15,2 16,2 108 52 77
1T 18,0 18,5 16,5 20,1 245 110 189
I 18,0 21,1 19,1 21,5 133 193 63

B 2012 r. mupenodopo3 oOHapy KeH HcciieoBaTelisiMA B 10kHOHW (bpecTckuii pailoH) U EHTpaTh-
Ho# (I'ponnenckuit, HecBrkckui, J[3epkuHckuii, MUHCKUI paiioOHBI) arpOKJIMMaTHYecKiX 30Hax be-
JapycH, Py 3TOM OTMEYaJIOCh HE3HAYUTENIbHOE pa3BuTue 6oae3uu (3—5 %) [16].

B cBsi3u ¢ O0JBIION CXOKECThIO BHEIIHUX MPU3HAKOB 0O0JIE3HEH MOpakeHHEe MUPEHOGOPO30M Ha
pPaHHUX CTAHUAX PA3BUTHS MOXHO OIIMOOYHO MPUHSATH 3a cenTopuo3 (Septoria spp). OTIUUNTETLHBIM
MIPU3HAKOM SIBJISICTCSI OOpa30BaHNe MUKHHUI y CEMTOPHO3a W YEPHOH TOYKH, B IICHTPE MOBPEKICHUS,
y nupeHodoposa. [lo cpaBHEHUIO ¢ cenTopro3oM MupeHo(Opo3 pa3BuBaeTcs Oosee AMUPUTOTUIHO
[IPY ONITUMAJIBHBIX YCIHOBHSIX M3-3a €0 KOPOTKOTO JaTeHTHOro nepuona’ [6] (puc. 1).

MapuipyTHble 00CJIEHOBaHUS TTOCEBOB O3MMOM IMIICHUIIBI HA TEPPUTOPUU CTPAHBI TTPOBOIUIUCH
exerofaHo Bo Il gekane uioHS B LEHTpaJbHOM U r0kHOM yactu, a B III nekane uioHs — B ceBEpHOM.
Tak, B 2016 r. 0110 00caeHOBaHO 32 paitoHa (['opogokckuit, Bureockuii, Cennenckui, /1yOpoBeHCKHiA,
Opwanckuii, Tonounnckuit, Kpynckwmii, bopucoscknii, bepeszenckuii, Kinnuesckuii, Kuposckuii, bo6-
pyiickuii, XKXmoounckuii, CBeTmoropckuit, Kammukosuuckuii, Mo3sipbckuii, IleTpukoBckuii, JKuTKO-
Buuckui, Jlynunenkuit, [lunckuii, iBanosckuii, Jporuunnckuii, bepesosckuii, [lpyxanckuii, Cimo-
HUMCKHH, HAsatnoBckuit, HoBorpynckmii, Kopenudckuii, CronbmoBckuii, J3epkuHCKuii, MUHCKHIA,
CMmoneBHUCKUi) ¢ oxBaTOM 6 obnacteil. B pe3yibraTe B EHTPAIbHOW M FOXKHBIX YACTSIX M3-3a HEJNO-
CTATKa OCAJIKOB JKEJTas MSTHUCTOCTh OTCYTCTBOBala, OJIHAKO HAa CEBEPO-BOCTOKE, IJI€ OCAIKOB OBIIO
OompIrre, 3a007€BaHMUE TPUCY TCTBOBAJIO.

¢ Tan spot [Electronic resource] / Crop Protection Online. — Mode of access: https:/plantevaernonline.dlbr.dk/cp/
Graphics/Name.asp?id=djf&Language=en&TaskID=4&NamelD=234. — Date of access: 31.01.2019.
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B 2017 r. 65110 00cnenoBano 43 paifoHa (k paifoHam, 00-
cienoBaHHbiM B 2016 . noGaBwminck KoOpuHckuii, Jloroii-
ckuii, Buneiickuii, Msanensckuii, [ToctaBckuit, [ myOoKCKwiA,
Hononkwuit, Ulymunuackuii, JInosnenckuid, llIxmoBckwmii).
JKenrtast NATHUCTOCTH ObLIa OOHAPYIKCHA B CEBEPHOM U IICH-
TpanbHOU vacTax Pecnyomuku bemapyck. Onnako B 2018 T
OYaru MOPaKCHHS KEJITOU IMSITHUCTOCTHIO ObLIM OTMEUYCHBI
B OCHOBHOM B MuHcko#, I omenbckoiil u bpectckoii obnacTsx.
B cBsi3u ¢ CUIBHBIM HEAOCTATKOM BJIArW B-ICPHOJ HAUYMHAS
¢ II1 nexaner mas u 3akanumuBas 111 gekangoii HIOHS B FOXKHBIX
00J1aCTAX CHIIBHO TIOCTPAIaJIN TIOCEBBI 3PHOBBIX, B TOM YHC-
JIe 1 03UMOM MIIEHULbl. B CBS3M C 3TUM OTMEUaJoCh OTCYT-
CTBHUE >KEITOU MATHUCTOCTHIO B HEKOTOPHIX paiioHax ['omenn-
ckoit (OKmobunckuii, Cernoropckuii, KamwHKOBHUCKHIA,
Mosbipbckuii, [lerpukoBcknii, XKutkoBuuuckuit) u bpect-
ckoii obnactsax (Jlynuneukui, bepesorckuii, [Ipyxanckuii).
Ho MOxHO TIpeAToNoKNUTh, YTO €CIH OBl MIIEHUIA COXPaHH-
JIaCh B JJAHHBIX paliOHAaX; TO XKeJITas MATHUCTOCTh Oblia Obl
o0OHapy’keHa, TaK KaK MPUCYTCTBOBAJIA B COCETHUX palOHaX.

AnHanu3upys Bce. MapiipyTHbIe 00CIeIOBaHUS, MPOBE-
JIeHHBIE 32 TPU TOJla UCCIeIOBAHII, MOYKHO C/IETaTh BBIBOI
0 TOM, YTO MUPEHO(MOPO3 MOCTENEHHO PaCIpPOCTPAHACTCS
10 BCE TEPPUTOPHU PECIyOIMKH. B CBSI3M ¢ N3MEHEHUSIMH
KJIMMATHYECKHUX YCIOBHI MPOUCXOAUT HAKOIIICHUE MH(]EK-
MY U TAJTBHCUIIIEE €€ PACIPOCTPAHCHHE B IPYTHE PAHOHEI.
D70 erie pa3 MOATBEPKAAeT MOTEHIIMATBFHO BRICOKYIO OIac-
HOCThJJAHHOI'0 MATOreHa U HEOOXOAUMOCTh MPUHSATUS pa3-

Puc. . CHMNOTOMBI TIOpPaK€HUSI ITHCTHEB

03MMO¥ MIIeHUITBI BO30yauTeneM Pyrenophora

tritici-repentis, ONbBITHOE ToJe Jaboparo-

puu  ummyHutera Hayuno-mpaktnueckoro  JIMYHBIX Mep IO OOpPHOE ¢ HUM.

uentpa HannonanbHodl —akajemMun —Hayk B pesynbrate 6bu10 coOpano Oonee 200 o6pa3sioB pac-
no semienenuto, 2016 r. THTENBHOTO MaTepHasa, MOPaKEHHOTO JKENTOH MATHHUCTO-

Fig. 1. Symptoms of winter wheat leaf damage . cppio, 13 KOTOPBIX BBIIENEHO B YMCTYIO KyJILTYpy 19 mram-

by causative agent, experimental field of the e .
) ; ’ . MOB B030ynutens Pyrenophora tritici-repentis.
immunity laboratory of Research and Practical YA Y P P

Center of the National Academy of Sciences [lpy  TnaHWpOBaHMM  CENEKIMOHHOTO Tpouecca Ha

of Belarus for Arable Farming, 2016 YCTOMYMBOCTD O3UMOW TIICHUIIBI K XEITOW MATHUCTOCTH
TUCTBeB Pyrenophora tritici-repentis HEOOXOAMMO 3HATh,
Kakoii Habop pac maToreHa CyIIECTBYET Ha TEPPUTOPUHU
B JJAaHHBII MOMEHT.

Pesynprater onenku mrrammoB 2016 T. mokasanu, 9TO B OOJIBIIMHCTBE MOPAKEHNUE BBI3BAHO TPEMS
tokcuaamu: Ptr ToxA, Ptr ToxB u Ptr ToxC, 4To yka3siBaeT Ha MPUCYTCTBHUE 8- pachl (Tak Kak JaH-
Hasl paca CIocoOHa ITPOM3BOIUTH BCe 3 TOKCHHA). TakKe 3aMEeUeHO MOPaKeHHE, BEHI3BAHHOE TOKCHHAMHU
Ptr ToxA u Ptr ToxC. OTo nokassiBaeT mpucyTcTBUe 1-if pacel. [lodydeHHbie pe3ynbTaThl COBMAAIOT
¢ nanaeiMu JI. A. MuxaiinoBoii o Hanuuuu JaHHbIX pac B Poccuiickoit denepanuu [17]. Takske 8- paca
Obu1a 3adukcuposana Ha CeBeprom Kaskasze [18].

[lo pesynwpraram mapripyTHoro oOcienoBanus B 2017 . 3 MHPEKIHMOHHOTO MaTepHrana ObLIO BbI-
JIeJIEHO 7 TMITAMMOB BO30YIHUTEN A, KOTOPHIE B JaIbHEHIIIEM OBIITH OIICHEHBI Ha cOpTax-Tu(QepeHnnarTo-
pax. Ilo pesymbsraram orneHku coptoB 6B662, Glenlea, 6B365 BumHO, 9TO B OOJIBITUHCTBE MOPaKEHNE
Taxkxke BbI3BaHO TpeMs TokcuHamu: Ptr ToxA, Ptr ToxB u Ptr ToxC, uto yka3piBaeT Ha MPUCYTCTBHUE
8-11 pacel. Takske 3amedeHo nopaxeHue, Bpi3BanHoe TokcuHaMu Ptr ToxB u Ptr ToxC. DTo mokas3siBaet
MIPUCYTCTBUE 6-1 pachl.

B 2018 r. mo pe3yabpraraM MapiipyTHOro 0OCiIeOBaHUS U3 WHPEKIIMOHHOTO MaTepuaia ObLIO BbI-
JIEJIEHO 5 MITaMMOB BO30YAUTEINsI, KOTOPBIC B JajibHEHIIeM ObLIH W3y4YeHbl Ha copTax-nuddepeniua-
Topax. B pe3yibrare BHISBIEHO, YTO KaK W B MPENbIAYIINAE TOABI B OONBIIEH CTEIIEHN MPUCYTCTBYET
8- paca u 3HAUUTEIIHLHO peke 6-5 paca.

IIpumeuanue Doroasropa.
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Takum 00pa3om, B HacTosIIee BpeMs B Pecrybnuke bemapych nmpucytcTByet 1-s1, 6-1 1 8- pacsl
Pyrenophora tritici-repentis.

Ha mmpokoe pacripocTpaHeHUe NaToreHa OKa3blBaeT KPYyT PacTeHUH-X03seB, Onarofaps KOTOPbIM
BO30yIUTENb PA3MHOXKAETCS 1 IIEPEHOCUTCS Ha IpYTUe TEPPUTOPUN UK pacTeHus. Tak, IuIsl n3ydeHus
Kpyra pacTeHUH, Ha KOTOPBIX MOXET CIICLUAIN3UPOBATHCS KeNTasi MATHUCTOCTh Pyrenophora. tritici-
repentis, ObUT BBIOpaH psl KyJabTyp. [laHHBIE pacTeHHS B MEPHO]] BEreTannn oopadaThiBaiuCh CIIOpPO-
BOI cycrieH3nelt Bo3Oyaurenst Pyrenophora tritici-repentis. CIiycTs HeJIeJIO TPOBOAMIICS yUeT Ha Ha-
JU4Me TU00 OTCYTCTBHE NMOpakeHusl. Pe3ynpraThl oneHKH npuBeaeHbl B Ta0. 3. XKenTas mATHUCTOCTD
CIoCcOOHAa CHUITBHO TIOPaXKaTh SIPOBYIO MIIEHHUILY; B CPEAHEH CTENEeHN — 03UMYIO MIICHUIY; sIPOBOM S4-
MEHB ¥ KOCTpeIl 0€30CTHIi; B c1a00# — IpOBOE TPUTHKAIIE.

3a rofpl MccneJOBaHU ObLITN ONpeeIeHbl ONTHMAJIbHbIC YCIOBHS KYJIBTHBHPOBAHMS IATOTEHA B J1a-
0OpaTOPHBIX YCIIOBUSIX. BIienenne Bo30y IuTesl KEINTOU MSITHACTOCTH B YHCTYIO KYJIBTYPY MOXKET IPO-
BOJMTHCS KaK C IPUMEHEHHEM METOIMKH HOJIY4YEHHS] MOHOKOHUIUAJIBHBIX M30JIATOB, TaK U C IIPUMEHE-
HHEM MOHOACKOCIIOPOBOW METOIHMKH .

Ta6nuuna 3. Crenenb nopaxeHus pa3JuuHBIX KYJbTYp Bo30yaurtenem Pyrenophora tritici-repentis,
(pUTOTPOHHO-TENVINYHBIH KoMILIeke, Hayuno-npakTnuyecknii nenTp HannonanbHoii akagemun Hayk benapyen
mo 3emJenenanio, 2016 r.

Table 3. Degreeof damage to various crops by causative agent Pyrenophora tritici-repentis,

phytotron-greenhouse complex, Research and Practical Center of the National Academy of Sciences of Belarus
for Arable Farming, 2016

Kynerypa CreneHb nmopaxeHns* Kynerypa CreneHb mopaxeHus*

OsuMas IMIeHnna 2

Oszumast pokb 0

SpoBas nenuna

Kocrpew 0e30cThrit

O3UMBIH TYMECHB

Dectygonnym

SpoBoit suMeHb

Tumodeeska ayrosas

O3uMoe TpUTHKAIE

Paiirpac

Sposoe TpuTHukae

OBCsAHULIA TPOCTHUKOBAS

SIS | |ODN

S| |D|W

Ogec

* CreneHp nopakeHUs: 0 — MOpakeHNe OTCYTCTBYeT; | — ciabasi CTeNeHb IOpaXkKeH!sT; 2 — CPEeIHSIS CTEIIeHb ITOPaXKEHHS;
3 — cwIbHOE TOpaKEHHE.

[ceBnorenuu (rutonoBeie Tena) Pyrenophora tritici-repentis 0OHapyKeHbI Ha MOXKHUBHBIX OCTaT-
Kax (cTeOJIsIX) BOCIPHUMUYHUBOTO K 00JI€3HH copTa MIeHUbl. OTpe3Ku cTeOIst EPeHOCUITHCh Ha MPe/-
METHOE CTEKJIO, KOTOPOE MOMELIaJIM Ha [IEPEBEPHYTYIO BEPXHIOK YacTh yaliky [letpu u nobasisiim
HeOOoJbIIOEe KOTMYECTBO BoAbl (3—4 Min). Ha HMKHIOIO yacTh HaJMBaJIK CJIOH BOJHOTO 2%-HOrO arapa
M HaKpbIBaJIM €10 BCPXHIOIO YAaCTh C MOATOTOBJICHHBIM IMPEAMCTHBIM CTCKJIOM. 3areM yamku BBIJICP-
’)KUBajii Ha cBety npu Ttemmepatype 20—24 °C. CospeBasi, ICEBIOTEUUN «BBICTPEINUBAIOT) ACKOCIIOPHI
BBEpX Ha NMOBEPXHOCTH ¢ arapoM. [Ipopociiue o1nHOUHbIE aCKOCTIOPHI IEPEHOCHIIMCH Ha CBEXKYIO MTUTa-
TEIBHYIO CPEy JJ1s TIOTYyUEHUS MOHOCTIOPOBBIX U30JISITOB.

C nenbro nox00pa ONTUMAJIBHON MUTATEIBHON Cpeabl 1Isi HHTEHCUBHOTO POCTA M CIIOPOHOLLICHHUS
BO30ynutenst Pyrenophora tritici-repentis ObIIIM U3yUYECHBI TUTATENBHBIE CPEBI CO CICAYIONUM COCTa-
BoM: V-4 (coctonTm3 150 M1 cMecH COKOB YeTBhIpEX OBOIIEH: COKa CBEKJIBI, CENbIEPesi, MOPKOBHU U TO-
Mara B COOTHOIEHHU 4:3:2:1 cooTBeTcTBEHHO, 850 M Boabl, 1,5 1 CaCO,, 20 r arapa Ha 1 1 BozbI);
KTA (otBap 200 rxkaprodens, 20 r riaroko3sl, 20 T arapa Ha 1 J1 BOJbI); COJIOMEHHBIN arap (oTBap
50 r mmeHuYHOM cotoMbl, 20 T TI0K0361, 20 T arapa Ha 1 J1 BOJIBI); OBCSIHBIHM arap (oTBap 125 I OBCSHBIX
xJonbeB JkeTpa Ne 3, 20 r arapa Ha 1 1 Bonsr) [19].

Cpensr aBroknaBupoBainck B aproknase LabTech 5040S B crangapTHOM pexume B TeueHue 30 MUH
npu 1,5 atm.

Jlias onpeneneHuss ONTUMaIbHON Cpebl MPOBOJUIN YUET CKOPOCTH PAJHAIBHOIO pOCTa MULIENIHS,
0 HAJIUYHUIO CIIOPOHOIICHHS M KOJIMYECTBY CIIOp B eAMHHIIE 00beMa. CKOPOCTH pocTa OMPEeIIsIN Y-
TEM M3MEPEHHUs JruaMeTpa KOJIOHUH Yepe3 paBHbI IEPHOJ] BPEMEHU.

7 Muxaitnosa JI. A., Muponenko H. B., Koanenko H. M. XKenrast nsiTHUCTOCTD MIeHUIBI : MeTOA. yka3auus. — CII6. :
BHU3P, 2012. — 56 c.
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CycrnieH3nro i1 ToAcUYeTa KOHUAUN TOTOBUIIN ITYTEM W3MENIBUCHHUS U TIEPEMEITUBAHMS 5 BBICEUCK
C TIOBEPXHOCTH KOJIOHWH B 3 MJI BOJBI. UHCIO KOHUIWNA TIOACYUTHIBAIN B Kallsle CYCIIEH3HUH 00heMOM
0,02 mur. ITnomane Beiceuku cocTasisiia 1,5 cm>.

PagnanpHas ckopocTh pocTa oTiaWYaiach Ha cpenax: Ha V-4 oHa coctaBuna 2,1+0,5 mm/CyT, Ha
coJioMeHHOM arape — 3,2+0,7 MM/CyT, TOrJa Kak Ha oBcsiHoM arape U KI'A —4,1+0,5 u 4,5+£0,5 mm/cyT
cooTBeTcTBeHHO. Ha 10-¢ cyTku yueT Oblil OCTaHOBJICH, Tak Kak Ha cpeae KA kononus Bo3OyauTens
MOKPBIJIa BCIO IIomaas yaniku [letpu (Tadu. 4).

Taodonwuma 4. Yder OCHOBHBIX OKa3arTejeit muneausi Pyrenophora tritici-repentis Ha pa3JiMIHbIX Cpeaax,
nadoparopust uMMyHuTeTa Hayuno-npaktudeckoro uentpa HannonasubHoii akanemun Hayk Benapycu
o 3emJeaesnio, 2016 r.

Table 4. Recordof mainindicators of Pyrenophora tritici-repentis mycelium on various media, laboratory for
immunity of Research and Practical Center of the National Academy of Sciences of Belarus for Arable Farming, 2016

Cpena CKOpOCTL paanaibHOTO Z[I/[aMCTp KOJIOHUH, CM HJ'IOI_L[EUE[L KOJIOHUH, Kon-Bo CH(zp/KOJ'IOHI/[lO,
pocra, MM/CyT cm?/10 cyT %103, .
KT'A 4,5+0,5 9,0+0,5 63,6 -
V-4 2,1+0,5 4,2+0,5 13,7 34
CosloMeHHBIH arap 3,2+0,7 6,4+0,7 32,6 25,4
OBcsHbI arap 4,1+0,5 8,2+0,5 53,3 53,3

Hecmorps Ha TO, 4TO MaKCHMaJIbHOE CIIOPOHOIIIEHHE OBLIIO TTOJTYYEHO Ha OBCSIHOM arape, ¢ IpaKkTH-
YeCKOW CTOPOHBI MPOIIE UCTIOJIB30BATH COJIOMEHHBIN arap, Tak Kak Ipu padoTe ¢ OBCSHBIM arapoM MbI
3aBUCHM OT CTAOMJIBHOCTH Ka4yeCTBa W HEBO3MOXXHOCTH KOHTPOJISI MCXOHOTO ChIphs. B ciydae ¢ mme-
HAYHOW COJIOMOW MBI MOXEM KOHTPOJHMPOBATh BECh MPOIECC 3arOTOBKH, KOHCEPBAIMH W XPAHEHUS
PacTHUTENBHOTO MaTepuaia, Mo3TOMY ONTUMAJIBHON CPEIOH /IS BRIpAIIUBAHUS TIATOT'€HA SBIISIETCS CO-
JIOMEHHBIH arap, onTHMalbHasi TeMIepaTypa JJ1sl pocta KoJoHuH rpuda — 22-24 °C.

Lamari u Bernier B cBoux uccienoBanusx [20] OTMeTHIIN, YTO ISl CTUMYJISIIUA POCTa KOHUJIUE-
HOCLIEB HEOOXOAMMO BO3ACUCTBHUE YIbTPa(rOIeTOBOrO cBeTa. JJisi 9TOro YalKky ¢ YUCTON KyJIbTYpPOH
BO30Y/IUTEIIS )KENTOW ATHUCTOCTH Pyrenophora tritici-repentis TOMENIAKOTCS MOJT APUTEMHYIO JIAMITY.

OnHOM U3 BaXKHEWIIUX OCOOCHHOCTEH. KYJIbTUBUPOBAaHUS Pyrenophora tritici-repentis B nadbopa-
TOPHBIX YCIIOBHSIX SIBJIIETCS TO, YTO TOCIE 00pa3oBaHMsI KOHUJUCHOCLEB HEOOXOIUMO IMOJIBEPTHYThH
MaTOreH MOHMKEHHBIM TeMIIEpaTypam, 4TO, B CBOIO O4Yepedb, CTUMYIHPYET 00pa3oBaHUE KOHHIHIM.
Hccnenosarenu Lamari u Bernier 00HapyXuau, 910 00pa30BaHUe KOHUIWH CTUMYITUPYET TOHUKCHUE
temmeparypsl 10 15 °C ¢ ontumansHOU 171 pocTa rpuda B 20-24 °C [20]. JIpyrue aBTOpHI ITOMEIIa-
nu qamku [letpu ¢ xynerypoid rpuba Pyrenophora tritici-repentis B XOIOTUIBHUK C TeMIIepaTypoit
5-8 °C no o6pa3oBanust komauocnop [15]. Ucxons u3 BellieckazaHHOTO HEOOXOIUMO OBLIO OTpee-
JINTh, KAKOE BpeMsi HEOOXOIMMO BBIJICPIKUBATH YAIIKK C KYJBTYPOH MpU NMOHWKEHHOH TeMIiepaType,
YTOOBI IOJYYHThH MTOJHOCTHIO ChopMHupOBaHHKIE CIOPHL. [IpoBeeHre naHHOM PabOThl HEOOXOAMMO JIJIS
TOT0, YTOOBI MPHU MJIAHWUPOBAHUHU HWH(EKIIMOHHOIO ()OHA YETKO 3HATh, KOIJAa HEOOXOIMMO HAYMHATH
KyJbTUBUPOBATH MATOI'CH, YTOOBI K MOMEHTY MPOBEJICHUSI HCKYCCTBEHHOTO 3apa)KCHHSI UMETh MaKCH-
MaJIbHOE KOJIMYECTBO TOJIHOCTHIO COPMUPOBAHHBIX CIIOP.

s mipoBeA€HHS OMBITa CYTKHU (24 9) OBLIM pa30UTHI HA MEPHUOIBI MO 2 4, YTO COOTBETCTBYET
12 gamkam ¢ 9ueTol Ky npTypoit. cxoms u3 aToro Opanuck 7—10-naeBHbIe Yamku [letpu ¢ chopmupo-
BaHHBIMH TIOJ] 3PUTEMHON JTAMIION KOHUIHOHOCIIAMH, KOTOPHIE MOMEIIAIICH B XJIaJI0TEPMOCTAT C TEM-
neparypoii +6.°C, a 3ateM uepe3 Kaxk/ible 2 9 IPOBOUIIOCH HAOIIOIeHNE 32 POCTOM KOHHJIH.

UYepes. 10 g nocne nmomemenus yamek [lerpu ¢ uncToi KyasTypoll B XJ1a10TEPMOCTAT OBLIO OTMeE-
YeHO Hadalo oOpa3zoBaHust kKoHUaUU. CrycTst 14 4 KOHUIUU yBEIMYIIIMCH B pa3Mepax, a 0aszalibHas
KJieTKa Havayia npruooperath GopMy «3MEUHOU TONOBbI». Uepes 20 4 HAXOXKJICHUS B YCIOBUSAX TOHU-
JKCHHOU TEeMIIepaTypbl KOHUJIUH €Ille OOJIbIIE YBEIMYHUINUCh B Pa3Mepax, HayaJlk TOsBIISITHCS MEPero-
poaxwu, a 6azanpHas KJIETKa MPUHsIIA XapaKTepHYIo 715 naTorena popmy. Cryers 24 4 ObLIO TIOITYYECHO
MaKCHMaJIbHO€ KOJIMYECTBO IMOJHOCTHIO C(POPMHUPOBAHHBIX CHOpP, KOTOPbIE MMEIH BCE MEPErOpPOKH
U CTaHJAPTHBIN pa3mep.
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Hcxonst U3 MOJIyYEHHBIX PE3yIbTaTOB MOXHO CHEJIaTh BBIBOI, YTO JUJIS CO3JaHMSI KaueCTBEHHOI'O
MHOKYJIIOMa, HEOOXOAMMOTO JUIS IPOBEICHUSI HCKYCCTBEHHOT'O 3apayKeHHUsI, HEOOXOIMMO BBIICPKHBATh
yamku lletpu ¢ gucroil Kynerypoit Pyrenophora tritici-repentis npu MOHWKEHHBIX TEMIIEpaTypax He
MeHee 24 4, TaKk Kak CIIyCTs 3TOT MEPUoJ] HAOII0NAETCsl MAKCUMAaJIbHOE CIIOPOHOIICHUE C TIOJTHOCTHIO
c(hOPMHUPOBAHHBIMHU KOHHUIUSMH.

Pe3ynbTaThl OIEHKY KOJUICKIIMN O3WMOM MIICHUITHI HA YCTOHIUBOCTHh K MUPEHO(GOPO3Y IPEICTAB-
JIEHBI Ha pHC. 2.

B 2016 1. 6ann ycroitunBoctr BapsupoBaics oT 0 1o 3. boasmmHCTBO 00pa3ioB MUPOBOH U Oelno-
PYCCKOHM KOJIeKIuii ObuH BhicOkoycToiunBbiME (0 6ann) u ycroitunseiMu (1 6anna).-B 2017 r. nopa-
JKEHHE 000UX KOJUIEKLUK BO3POCIIO: OOMIBIIOE KOJTUYECTBO 00pa3LoB 03UMOH MIICHUIIBI UMENN yCTOMN-
9uBOCTH OT | (ycToiunBOCTh) 10 2 (cpenHeycToiiunBocTh) 6amioB. B 2018 r. y 6onbminHcTBa 00pa3os
0enopyccKoi KOJIEKIMU 0ajll yCTOMYHMBOCTH BapbupoBas OT 1 (yCTOMUHMBOCTB) J10 2 (CpenHEYCTOM-
YUBOCTH) OaiiyoB. OMHAKO B MUPOBOH KOJUICKIIMH YPOBEHL BOCIIPHUHUMYHUBOCTH K WH(EKIIMH BO3POC
1 OO0JIBIIOE KOJMYECTBO 00pa3oB MOpa3uiIoch OT 2 (CPeaqHEYCTOHYNBOCTD) 10 3 (CPEAHEUYBCTBHTEb-
HOCTB) 0asIoB (CM. puC. 2).
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Fig. 2. Resistance of winter wheat collection to pyrenophorosis, 2016—-2018
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MO’XHO OTMETHUTD, UTO O0IIee KOJIMIECTBO 00pa3IOB B MUPOBOH KOJICKIIMH KaXKJbIi IOl YMECHbB-
IaJI0Ch. JTO CBS3aHO C TEM, YTO KOJUICKIIMM OLIEHUBAJIUCh HA KOMIUICKCHOM MWH(EKIMOHHOM (hoHE
U KPOME MOPaKEHUS JKEITON MATHUCTOCTHIO COPTOOOPA3IIhl OLIEHUBAIIA HA TIEPE3UMOBKY, ITOPaKEHHUE
CHE)XKHOU TIECEHBIO, MYYHUCTON POCOM, CENMTOPHO30M. B maHHOM cilydae MpoBOAMIIACH BRIOpAKOBKA
COpPTO0OPA3IOB, KOTOPHIC HE MEePE3UMOBATH JTUOO CHIIBHO MTOPA3HIIMCh CHEIKHOM TIJICCCHBIO, UTO BbI3Ba-
JIO X TIOJIHYFO THOEIIB.

B kauecTBe HCTOYHUKOB YCTOMUYUBOCTH OTOMPAIUCHh 00pa3Iibl, y KOTOPBIX B TEUCHUE TPEX JICT CTe-
IIeHb TIOpaKEeHUsI B cpeiHeM Oblia Menee 1 6amta. M3 mepBoro Oioka MupoBoi koieknuu, Soil Borne
Pathogens Resistant Nursery OblTH BBIAENEHBI cieayroiue copToodpasmb: Ne2, Ned, No12, Ne30,
No77, Ne90, Ne93, No98, No 101, No 105, Ne 109, Ne 116, Ne 124. U3 BTOporo 610ka MEPOBOM KOJIJICKITHH,
23" Fawwon-IRR, Beigesensl Takue copToobpasiel: Ne3, Ne57, Ne60, No74, Ne77, Ne79, No 82, Ne 87,
No 88, No 108, Ne 109, Ne 116, No 124, Ne 127, Ne 135.

B komnexknuu Oenopycckux copTooOpasuoB OblIM 0ToOpaHbl cienyromue -oopasusr: Nel (KCU
Nel), Ne11 (KCH Ne12), Ne 14 (KCU Ne15), Ne 15 (KCH Ne 16), Ne 16 (KCH Ne'18), Ne 18 (KCH Ne20),
Ne20 (KCH Ne22), No23 (KCH Ne25), No26 (KCU Ne29), Ne30 (KCU Ne33), Ne32 (KCU Ne35), Ne33
(ITCH Ne 1), Ne 35 (TIICH Ne 3), No36 (ITCH Ne4), Ne37 (ITCU Ne 5), Ne43 (TICU Ne 11), Ne 47 (TICHU Ne 15),
No48 (TICHU Ne 16), Ne49 (ITCH Ne 17).

W3yueHuu KOJUIEKIUH B TEUSHUE TPEX JIET M0Ka3aJio 3aMEeTHOe YBeJIndeHe pa3sutus Pyrenophora
tritici-repentis (ta0m. 5).

Tadnumoma 5 XapakTepuCTHKA KOJUIEKUMIi 03MMOIi MIEHUIBI 10 YCTOHYUBOCTH K NHPeHodopo3y,
HayuyHno-npakTuyeckuii neHTp HannonajasHoii akanemun Hayk benapycu no 3emuenennto, 2016—2018 rr.

Table 5. Characteristics of winter wheat collections for pyrenophorosis resistance, Research and Practical
Center of the National Academy of Sciences of Belarus for Arable Farming, 20162018

[Toka3zarensb Ml/lpoBaﬂ KOJIJICKIIU Ao Benopyccxaﬂ KOJIJICKI U A

HavanpHOoe K0TM4ecTBO 00pa3noB B KOJIJICKIUH, IIT. 283 47
3a0pakoBaHO B TCUCHUE 3 JICT, MIT. 152 0
CrerneHp MopaxeHust TUPEHOPOPO30M, 0TI (CPETHUH IO KOJIICKIIHASIM):

2016 T. 1,3 0,7

2017 r. 2,0 1,4

2018 1. 2,2 1,7
CrerneHp nmopaxeHUust TUPEHOPOPO30M 3a 3 roxaa, Oans:

min 0,7 0,7

max 2,7 2,3
KonmuecTBo 00pa3moBs, BBIACTUBIINXCS HO YCTOHUNBOCTH
K JKEJITOM IS THUCTOCTH, IIT. 28 19

Ha mpoTsbxkeHnn BCEeTo MCCICMOBAHUS BBIACIIIINCH 00pasnbl ¢ OamtoM mopaxkeHusi 0 (BBICOKO-
ycroitunBeie) U 1 (ycTorunseie). OTMEUEHO BO3pacTaHUe CpeHero Oaiia nmopaxxeHus: NMpeHopopo3oM
KOJUISKIIVH TIISHUIIBL B TEUEHUE KaXKJIOTO Iojla UCCiIeoBaHmi. J|aHHbBIN (aKT MOXKHO TOSCHUTH CIIE/TY-
IOIUMHA BO3MOXHBIMU TIPUYNHAMU:

1) OnarompusTHBIE IOTOIHBIEC YCIOBHUS CIIOCOOCTBYIOT €KETOAHOMY Pa3BUTHIO KEITOH MATHUCTO-
CTU;

2) 3a cyeT BHIOPAKOBKH MO 3MMOCTOWKOCTH COPTOOOPA3IOB COXPAHSIINCh MEHEE YCTOMYNBBIE K ITH-
peHo(dopo3y 00pasIsL;

3) MpPOMCXOIUT amarTamus naroreHa Pyrenophora tritici-repentis K IOYBEHHO-KJIMMATHISCKUM yC-
JnoBUsM bemnapycu.

OpHAKO TOJBKO MOTOAHBIMH (DAaKTOpaMHU YCHJICHHE Pa3BHTHsI OOJE€3HM HEBO3MOXHO, HMOCKOJIBKY
OmaronpusiTHas TeMIlepaTrypa IS pa3BUTHS 3a00JeBaHUS HE BCETJa COOTBETCTBOBANA JTHUTEIHHOMY
YBJIQKHEHUIO B 3TOT MEPHUOJ B KaXIblid IO/l UCCIIETOBAHUH.

Taxxe HeNb3s MPEATOIOKUTD, UTO pacpocTpaHenue Pyrenophora tritici-repentis MOTIO OBITH BBI-
3BaHO BBIOPAKOBKOMW, MTPH KOTOPOI MOTJIA UCKIIIOUNTHCSA 00Jiee YCTOMYMBBIE 00pa3Iibl, TaK KaKk B Oelo-
PYCCKOH KOJIJIEKIIMU HE BHIOPAKOBBIBAIHMCH 00pa3libl, HO HapacTaHue HH()EKIIUN TTPUCY TCTBOBAJIO.
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Ckopee BCero, yBeIW4YEeHUE MOPAKEHHUS JKEJITON MATHUCTOCTBHIO Ha MPOTSHKEHUH NepHoja HCClie-
JIOBaHWH BBI3BAHO AJaNTallMei JTAaHHOTO MAaTOreHa IO/ HAIIM TOYBEHHO-KIMMAaTHYECKHE YCIOBHUS, TEM
CaMbIM BBI3bIBasl IOCTECIICHHOE HAKOIIJIEHUE MH(EKIINY.

Ecnu paccmatpuBarh reorpadguueckoe MpOUCXOXKACHHE 00pas3loB KOJJICKIHH, TO OOJbIIe BCEro
MCTOYHHKOB MOBBIMIEHHON YCTOWYMBOCTH K TpeHodoposy Obl1o u3 Esporsr (30,0 %) n HenocpencraeH-
Ho PecniyOmuku benapycs (40,4 %), u3 Asuu — tonbko 18,8 %, CeBeproit Amepuku — 21,9 % (Ta0n. 6).

Tadnuma 6. Tleorpaduueckoe NpPoUCX0kKIeHHE BbIAEJUBIINXCH HCTOYHUKOB YCTOHYNBOCTH
K JKeJITOH NATHUCTOCTH, 20162018 rr.

Table 6. Geographical origin of distinguished sources of resistance to spackled yellows, 2016—2018

KonnuecTBO HCTOYHUKOB
I'eorpadust npoucxoxaeHus Bcero o6pa3sios, mrt.

T, %
MupoBast KOJIeKIUs: 69 13 18,8
éw N 41 9 21,9
eBepHas AMepuka 20 6 30,0

EBpomna

ABcTpanus 1 - -

Benopycckas xommekius 47 19 40,4

BuiBoabI

1. B pe3ynbrate mpoBeIECHHBIX MAPIIPYTHBIX 00CICAOBaHIH ITOCEBOB MIICHUIBI, MHPEKIUs Oblia
oOHapy>keHa BO BCeX 00JacTsX, YTO CBUACTEILCTBYET O MOTEHHUAILHO BBICOKOH OMAacHOCTH BO30Y-
nutens Pyrenophora tritici-repentis 1 He0OXOOAUMOCTH Pa3pabOTKK 3alIMTHBIX Meponpustuii. Exe-
roAHOE HapacTaHWe WHQEKLUHU, CKOPEe BCEro, CBS3aHO C aJanTalieldl JaHHOTO MaToreHa Mo HaIlH
MMOYBEHHO-KJTMMATHYECKHE YCIOBHS, TEM CaMbIM BBI3bIBasi IOCTEIICHHOE e¢ HakomuieHue. V3yuenue
pacoBOro cocrapa IMoOKa3ajo, 9To Ha TeppuTopuu PecmyOnuku benapych mpeobnagaer 8- paca Bo30y-
JUTEIIS )KEATON MATHUCTOCTH, HE3HAUYUTENIBHO PACIPOCTPAHEHBI 1-51 U 6-51 pachl.

2. PazpaboTraHa MeTOAMKA BBIICIEHUS BO3OYAUTENS B YHCTYIO KyJIBTYPY, TaK Kak 3a49acTyo Ha Iopa-
YKEHHBIX JINCTHSIX JINOO MOKHUBHBIX OCTATKAX HAXOAATCS U IPYTHE MaTOTeHBI, KOTOPHIE YCIOKHSIOT IMPO-
1iecc BelJieneHus Pyrenophora tritici-repentis., J1Jst odydeHus BRICOKOKa4eCTBEHHOTO HHOKYJTIOMa HE00-
XOIMMO KyJIBTUBHPOBATH MATOT€H HA COJIOMEHHOM arape, a JJid CTUMYJISIIIUH POCTa CIOp BBIICPKUBATh
yamku [letpu B Teuenue 24 4 ipu +6 °C, TakuM ciocoO0M MOYXKHO MOTYYHTh MAKCUMAalIbHOE KOJIUYECTBO
MOJIHOCTBIO C(OPMUPOBAHHBIX CIIOP, HEOOXOAMMBIX JIJIsl TPOBECHU ST HCKYCCTBEHHOTO 3apasKeHU L.

3. B pesynbrare mpoBeieHHBIX UCCICIOBAHUI U3 MUPOBOH KOJJICKIIUHU BbIJIeJIEHO 28 copTooOpas-
OB U U3 Oenopycckoil kKoJuieKuuu 19 coprooOpas3ioB 03UMON NIICHUIIBI C MOBBIIICHHOW yCTONYH-
BOCTBIO K BO30YIHTENIO >KEJIITOM MATHUCTOCTH JIUCThEB Pyrenophora tritici-repentis. B MupoBoi
KOJUISKIIMH OOJBIIHHCTBO COPTOOOPA3IOB C TOBBIIIEHHONW YCTOWYMBOCTHIO K MHUPEHOPOPO3Y MMENH
MIPOUCXOXK/IEHUE U3 CTpaH EBPOTIBL.

BaaronapHoctu. VccnenoBanus TpoOBOIUIUCH B paMKaX TOCYAapCTBEHHOW MPOTpaMMBbl HayYHBIX
uccienoBannii Ha 2016-2020 rompr «KadecTBo M 3P (HEKTUBHOCTH arpompPOMBITIIIICHHOTO TTPOHU3BO/I-
CTBay, MOATIPOTpaMMa. «3eMIIeeTINe U CeNICKITNY, 3ananne 6.13 «3ydeHne BUIOBOTO pa3HOOOpa3Ust
03WMO¥ MIIEHUIIBL PA3TUYHOTO IKOJIOT0-TeOrpa@HUeCcKOro MPOUCXOK/ICHUS U BbISIBJICHUE HCTOYHHKOB
YCTOWYUBOCTH K OCHOBHBIM TTaTOTE€HAY.
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