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Ymo makoe cHedicHble niecenu (LjuKJ'l paszeumus, ocobennocmu cmpamecuu, 6blHCUBAHUS 6 no4ee U dp)

BBenenue

Poccust — cTpana, Ha OTPOMHBIX TEPPUTOPHSIX KOTOPOU PACTEHUS MPOBOAST
4acTh XKHU3HEHHOTO LUKJIA MPU HU3KUX TemIeparypax. B aTux ycioBusx 0oib-
IIYI0 POJIb B Pa3BUTHH KYIETYP, & UMEHHO Ha KyJIbTypHBIC pacTeHUus (uToIma-
TOJIOTH O0paIany cBo¢ BHUMaHUE, UTPAIOT CHEXKHBIE IUIECEHHU, TPHOHBIC U TPH-
00MOJ00HBIE OPTaHU3MEI, CIIOCOOHBIC MPH ONATONPUATHBIX IS HUX YCIIOBHUSX
3HAYUTENBHO CHU3UTH ypOXkail 3TUX pacTeHuil. B 3T0it MoHOrpadun mokasaHbl
WCTOPYSI U3yUYeHHsI HU3KOTEMIIepaTypHbIX rpuboB B Poccuu u Mmupe, 0coOeHHO-
CTH Pa3BUTHUS BO30OyIUTENCH CHEXHOW IUISCEHU, WX reorpaduieckoe pacrpo-
CTpaHEHHe, IPOTHO3 3TUX 3a00JieBaHM Ha OyIyIee B CBS3H C MPOUCXOAIINM
cefiyac M3MEHEHHUEM KJIMMaTa, MEXaHU3Mbl YCTOMYUBOCTH K Pa3IMYHBIM CHEX-
HBIM IDICCEHSIM M CIOCOOBI CIEPKUBaHUs 3TUX 3aboneBanuil. Ceituac omyOmu-
KOBaHO HECKOJbKO MOHOTpauii W OOIIUPHBIX CTaTe O CHEXHBIX TUISCEHSIX
(Matsumoto, 2009; Hoshino et al., 2009; Hoshino, Matsumoto, 2013; Tkachenko,
2013; Matsumoto, Hsiang, 2016) u rpubax, oduratonux B kpuochepe (Hoshino
et al., 2013a; 2013b; 2013c). Bce oHM BBIIIUIK 32 PyOEKOM U B CBS3HM CO CBOCH
CTOMMOCTBIO YacTO OBIBAIOT HEJIOCTYITHEI [Tl 0TEYeCTBEHHOTO unTarels. Kpome
TOT0, YaCTO ITH U3JAaHUSA HAa aHIIMKHCKOM S3BIKS, YTO CO3JAET OTCUCCTBEHHBIM
KCCIICIIOBATEIISIM OIPEIEIEHHBIC SI3BIKOBBIC TPYIHOCTU. MBI CTapaJIuCh HE MOJb-
30BaThCs 3apyOCKHBIMU MCTOYHHKAMH W YICIWIM OOJIBIIOC BHUMAaHHUE OTEUe-
CTBCHHBIM aBTOpaM.

Hacrosmias pabora npeHa3Ha4YeHa CIICUAIUCTaM I10 3aIlUTe PACTCHUH, MU-
KoJioraMm, pabOOTHHUKaM CEJIbCKOTO XO35HUCTBRA.

YTto Takoe CHe:KHbIE NJieCeHU (LMKJ Pa3BUTHS,

0CO0CHHOCTH CTpaTernu, BbIXKUBAHNUSA B NOYBeE U JAP.)

CHe)XHBIE TJIECEHH BBI3BIBAIOTCS KPHOPHIBHBIME IPUOHBIMU M IPpHOOIION00-
HBIMHU BO30YIUTENSIMH Ha PAJE TPaBIHUCTHIX PACTCHUH (PEIKO Ha MOJIOABIX Ape-
BECHBIX), HAXOMIAIIMXCS MOA CHErOBBIM MOKPOBOM B IEPHOJ COCTOSHHS ITOKOS
pacTeHHii BO BpeMs NMOHIKEHHs TEMIIEpaTypbl M0, CHETOBBIM ITOKPOBOM. 3apa-
KEHUE rprudaMu IPOUCXOANT KaK MPaBUIIO OCEHBIO CIIOPaMH, B PEAKHUX CIydasx
MunenueM. Kak BUIHO U3 3TOro ONpeneneHns, NOpaxeHNe CHEXXHOM TIECEHbIO
3aBHUCHUT OT LIEJOro psaa (pakTopoB: BpEMEHHU MHOSBICHHUS W MPOAOIDKUTENBHO-
CTH CHETOBOIO IOKPOBA, CTEIIEHU 3aMEp3aHMsl MOUBbI, TOTOJHBIMU yCIOBHSIMH
B OCEHHMH MEPUOJ U COCTOSHHEM pacTeHui. Bo30ynnuTenu CHeXHBIX MiieceHeit
BBIOpaM Takylo HUIIY (HU3KHE TOJIOKHUTEIbHBIE TEMIIEPaTyphl, OTHOCUTEIBHO
BBICOKAsI BIaKHOCTH U 3aIllUTa OT PE3KUX KOIeOaHui TeMreparyp CHETOBBIM IO~
KpPOBOM), KOTOpas Aa&T MPEUMYIECTBO STUM Mapa3uTaM.

[To nanubIM Mappest ¢ coaBropamu (Murray et al., 1999) B CILIA, Tonbko oko-
710 200 000 akpoB (81 TbIC. ra) XpOHUYECKH OABEPKEHBI BO3JCHCTBUIO CHEXKHOM
IJIeceHH. XOTs TOYHBIX OLIEHOK MOTEPH B JOJJIapax He cymecTByeT, A-p Crpar
(Sprague) omeHun exXerogHele MOTEPU M3-3a KPamyaroil CHEKHOW IUIECEHH B
1953 roay na ypoBHe okono 300 ThIC. JOIapOB U PO30BOI CHEXKHOM MIIECEHU
1o 1 muunona nomnapos (1953 ron). B 1953 rony n-p Xeto K. Makkeit u xoH
M. Penep onieHMBany exXerofHbIe NOTEPH U3-3a MIATHUCTOM CHEXXHOM IIIECEHH Ha
rore mrara Agaxo ot 50 000 mo 800 000 gonnapos.
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CHeskHbIE IJIeCeHH

Bor kak onucan uuki pa3BuTHs BO30OyIUTEIEH CHEXHBIX INIECEHEH B MOHO-
rpadun H. Maymoro u T. Xcusuara (Matsumoto, Hsiang, 2016). Byksamu a, b,
¢ 1 d 1aHBI TOSICHEHHSI K IUKITY Pa3BUTHSL:

1. Om gecnut 00 ocenu

[laroreHs! NPOXOAST CTAAUIO MOKOSI OT BECHBI IO OCEHM B BHJE TOKOSIIUXCS
CTPYKTYP, TAKUX KaK CKJIEPOLMH, TIOKa pacTeHus pacTyT. Ha ckiepoiuu Bo Bpe-
Msl [TOKOS Tprda HanmanaroT pas3inudable Mukpoopranusmsel® (Harder, Troll, 1973;
Matsumoto, Tajimi, 1985). Paznuuus B cxeme BEDKUBAHUS CKICPOIIHIA OTPAXKAIOT
CTpaTeruio Kaxaoro Bo3oyaurens (Matsumoto, Tajimi, 1988).

2. Ilo30nan ocens

CkJepouiny ocse COCTOSHUSA TOKOSI POPacTaloT CIOpOKapnamMHu, mpooyxaa-
eMbIe TeMIIepaTypaMu, NaJaloIMH 10 YPOBHS 3aMep3aHHs C CUIBHON BIIaKHO-
ctoio (Yang et al., 2006). Ackokapribl (anoTeruu), npoayiupyemeie S. borealis,
JAI0T pas3NeTAIONIUECsT aCKOCIIOPHI, KOTOPBIE 3apaxaroT pacteHus’. basuarocmno-
pHL, Iponyuupyemsie 1. incarnata, cnocoOHsl nHGUUUpoBats pacteHus (Lebeau,
1975), Ho TakoBeIMH Oazummocnopsl 1. ishikariensis He sBustoTcs® (Cunfer,
Bruehl, 1973).

3. Hauano 3umut

[Tarorensl, BEI3BIBAIOIINE CHEXHYIO IUIECEHb OOBIYHO HHUIUPYIOT pACTEHUS
moJ cHeroBbIM okpoBoM (Ozaki, 1979; Ochiman, 1999), vo T incarnata MoxeT
3apakaTh pacTEeHUs JI0 MOSABIEHUs cHeroBoro nokposa (Jackson, Fenstermacher,
1969; Matsumoto, Araki, 1982), a M. nivale moxeT BBI3BIBaTh CEpbE3HOE 3200-
neBanue 0e3 cueroBoro mokposa! (Tronsmo et al., 2001; Gakaeva et al., 2017).
Muuenuid, pa3BUBLIMICS W3 MOABEPTLIETOCS aTMOC(EPHBIM BIUSHHUAM CIOPO-
KapIioB, SIBIISIETCS OCHOBHBIM HHOKYIIOMOM, 0coOeHHO y 7. ishikariensis (Bruehl,
Cunfer, 1971).

4. 3uma

[larorens! mopakaloT pacTEHUs MOJ, CHETOBBIM TTOKPOBOM, OCOOCHHO KOTIa
pacTeHust 0cabeBaroT B KOHIEC JUIMHHOM 3MMbI U B KOHEYHOM CUETE MTPOU3BOAAT
CTPYKTYPBI ISl IEPEX0/ia B COCTOSIHUE TTOKOSL.

? Cxuiepouny M30aBISIFOTCS OT 3apayKCHUsI MUKPOOPTaHU3MaMH Pa3InyHbIMU
cnocobamu. Tak, ICeBOOCKIEPOLNU BO3OYIUTENS CEPOil THIIH (IICEBIOCKIEPO-
LUK — IOKOAIIINECS CTPYKTYPBI, OTM3KHE K CKIEPOLHSM, HO HE UMEIOIINE YETKYTO
CTPYKTYPY KJIETOK OOOJIOYKH U CEpALIEBUHBI), HECMOTPS HA JIETKOE BHIMBIBAHHE
BEIICCTB, YTO CIIY’KUT NPU3HAKOM BHJIBHOTO MOPAaKEHUS MUKPOOPTaHH3MaMH,
CIIOCOOHBI COXPAHATH JKU3HECIOCOOHOCTh B mouBe Oomee 12 ner (Gladders,
Coley-Smith, 1980). D10 00yCIIOBICHO BBIJCICHUSMHU CKICPOIUSIMU aHTHOMO-
THYECKUX BelecTB. MHOTHE CKIEPOLHH B IOYBE «OMOJIAXKUBAIOTCS», HAIIPUMEP
T. ishikariensis, KoTopbIe Jaske pa3MHOXKAIOTCA, AaBasi 10 8 BTOPHUYHBIX CKIIEPO-
usi, cOpaceiBast ¢ cedst 3apakéHHYI0 000JIOUKY U OCTaBasiCh B HOBOI, He3apa-
xennol (Tkachenko, 1995; Tkachenko, 2013).

P Tcuxpodunsaeiii HexpoTpod Sclerotinia borealis MOXKeT TIOpaKaTh TOMb-
KO MEpTBBIE TKaHH, MOBPEXKIEHHBIE 3aMOPO3KaMu M Mopo3aMu. [1oaToMy 3TOT
rpub B HacToslIee BpeMs: MHUPOKo pacnpocTtpanéH B Cubupu, Ha Cpenneii Bon-
re, Ypane u JlansHem BocTtoke, rie 4yacto mpomep3aeT mo4sa, MPOUCXOIUT 00-
MOpaKMBaHUE PACTEHUI WM HEIOCTATOUHBIA CHETOBOM MMOKPOB, 3aIUIIAIOIINI
pactenus ot nepenanos temmnepatyp (Tkachenko, 2012). B MockoBckoii 061a-
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CTH TOpaXKEHHE 3epHOBBIX OT JTOTO MaToreHa HeBelawko — 3,8 % co cpemHuM
pasButuem Oonesnu 1,2 % (Anonymous, 2016).

¢ Basuauocniopsl rpubda 7. ishikariensis TETpONOISIPHBIE U MOHOKAPHOTHYE-
ckue. ToNbKO MpH CIMSHUM IBYX COBMECTHMBIX MHUIIETHEB M3 Pa3IMUHBIX MPO-
pocumx 6azuaMoCcHop JaéT AUKAPUOTUYECKHH MHLEIHH, KOTOpPBIH HMOpa)kaetr
pacteHue. ITO IPOUCXOANT B Havalie 3UMbI. [loaToMy 3Ta OoJe3Hb pa3BUBacTCS
MSATHAMH, OTKYJa 1 Ha3BaHHWE CHEXHOU MJIECEHU — Kpammyarasi CHe)XHasl TUIeCeHb
(speckled snow mold) (puc. 1).

9 Bo36ymuTens po3oBoii cHexHoM muecenu Microdochium nivale sBnsercs
(axynpTaTUBHBIM canpoTpodoM, a O0one3Hb — (aKyIbTaTUBHON CHEXHOM Iuie-
ceHplo. Jlerom rpub coxpaHsIeT CBOIO aKTMBHOCTD MPH HU3KHUX TEMIIEpaTypax H
BbICOKO# BiaxkHocTH (Tronsmo et al., 2001; Gor’kovenko et al., 2009).

Bo30yanTenu cHe:KHOH MIeceHN OTHOCATCS K TaK Ha3bIBAEMBIM «OIOPTYHH-
cTruueckum» naroreHam (Matsumoto, Hoshino, 2008), T.e. CHIIbHYO IATOTEHHYIO
AKTUBHOCTH BBIKA3BIBAIOT TPU HAJIMYUM OIPECIEHHBIX, OMaroNmpHSITHBIX IS
MaToreHa YCIOBUSX (BBICOKMH M AJTUTEIBbHBIH CHETOBOW MOKPOB, HEMPOMEP3-
mas moyBa). K TakuM ONmopTyHHUCTUYECKHUM MaTOTeHaM OTHOCSATCSI TPUOBI, Kak
Typhula incarnata v T. ishikariensis (Matsumoto et al., 2001).

3aHsB HUIIY NIPH AaKTUBHOM PA3BUTUU IPUOOB NMPU HU3KUX TOJIOKHUTEIBHBIX
TEMIIepaTypax M BBHICOKOH BIQXKHOCTH IO/ CHETOBBIM ITOKPOBOM, BO30YIUTEIH
CHEXHBIX IJIECEHEH MPOSBISIOT B 3THUX YCIOBUSAX CBOE MPEHMYILECTBO IMEpes
JOPYTUMH OPraHU3MaMH U CIIOCOOHBI BBI3BATh TaK Ha3bIBaEMbIE CHEXXHBIE TUIeCe-
HHU Y 3UMYIOIIMX O/ CHETOBBIM IIOKPOBOM PAacTEHHSIM, TOpa)as KakK KyJIbTyp-
HBIC, TaK M JUKHE BUIBL. DTOT ()EHOMEH JIETKO HAaOMIONaTh B KOHTPOIUPYEMBIX
11a00paTOPHBIX KCIIEPUMEHTAX B YUCTOM KyNbType. Tak eciu BeIpalyuBarh Tpuo
Typhula ishikariensis Ha TUTaTEIBHOMN CpE/ie U MUTATEIBLHON CPEIC C €CTECTBEH-
Hoit mouBoit npu 0°C u 10°C, TO onTUMaIBHBEIM JUIsl pOCTa Ha YMCTOM MUTATENb-
Holi cpene Oyaer Temmeparypa 10°C (mpu 310l TeMmneparype B cpele ¢ MoYBOi
rpub MOUTH HE pa3BHBAJCA), B TO BpeMs Kak B cpene ¢ mouBoil 1. ishikariensis
pOcC Tax e, Kak ¥ B YHCTOH cpene (puc. 2).

Kparkas ucropusi uzyueHus

HHU3KOTEeMIIEPATYPHBIX TPUOOB, HX TEPMHUHOJIOTHH

Cpenu MUKpOOPraHU3MOB OBLIM BBISBIICHBI TaKUE, KOTOPbIE CIIOCOOHBI pa3-
BHBAaTbCSl NPH IMOHWKEHHBIX Temieparypax, Ommskux k 0°C. Brmaromapsi wuc-
cienoBarento Oakrepuit Mopura (Morita, 1975) Takue opraHu3Mbl Ha3bIBaIH
00 NCUXPOMUIBHBIME (T.€. JIOOSIIUMHU XOJO/), JIN0O TICUXPOTOIEPAHTHBIMHU
(T.e. Pa3BHBAIOIIMMUCS NPH OOBIYHBIX, HO CIIOCOOHBIX MEPEHOCUTh M IOHH-
XKeHHble Temneparypsl). IlpubnmusurensHo 80% Onocdepbl MOCTOSHHO HIIH Ce-
30HHO XOJIOAHBIE, NMelomue Temneparypy Hwke 5°C (Gounot, 1999; Margesin
et al.,, 2007). Cam TepMuH Kpuocdepa, ONUCHIBAIOLINNA Kpuocdepy Kak 4acTb
MOBEPXHOCTH 3€MJIH, TI€ BOJA CYLIECTBYET B 3aMOPOKEHHOM COCTOSIHUH (CHEX-
HBII TTOKPOB, JIEIHUKH, HAJEIU, TIPECHOBOIHBIN JIET, MOPCKOH Jén, aiicOepr,
BEYHas Mep3J0Ta U MOA3eMHbIE JIbAbl), OblT npemtoked A.b. JloOpoBonbckum
(Dobrowolski, 1923; Barry et al, 2011). TepmuH «KpHOPHUIBHBIE» IIUPOKO HC-
MOJb3yeTcs B OAKTEPHOIOTHUH U ANbIOJIOTHH, HATIPUMEP, B OTHOLIEHUH TaK Ha3bl-
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BaeMBIX CHE)XXKHBIX BOJOPOCIIEH, pa3BUBAIOIINXCS HA IOBEPXHOCTH CHETOBOT'O T0-
KpOBa M OKpaIlIMBaIoIIUe €ro B pa3nuuHkie niBera (Marchant, 1982; Hoham, Blinn
1979; Hoham, Mohn, 2004; Hoham et al., 2008), Takxe ans pacrenuii (Stiegler
et al., 2014) u nacexombix (Jarvis, Whiting, 2006; Schoville, Roderick, 2010).
['pubsI B kpHuoChepe npeacrasieHs B cuenytonmx padorax: Elvebakk, Prestrud,
1966; Karatygin et al., 1999; Paul, Sharma, 2003; Knudsen, 2006; Bridge, 2010;
Tojo, Newsham, 2012; Miyamoto et al., 2017. HecMOTpst Ha TO 4TO BCE TAKCOHBI
rpuboB yKe ObUTH HaiileHbl B Kprocdepe, BUIBI TpHOOB B Kprochepe oTMeda-
JIUCHh MEHEE YacTo, IO CPABHEHHIO C TEMIBIMHU KPasMHU WM MATKHUMHU CE30HAMU
B YMEpPEHHOU 10 XoJjoxHoil 30Hax (Aarnaes, 2002; Union of Japanese Society
for Systematic Biology, 2003). DTi HaX0 K1 MPEIMTOIOKIIN BO3MOKHOCTB TOTO,
YTO pa3in4Hble TPUOBI aKTHBHBI B Pa3IUYHBIX XOJOAHBIX YCIOBHSX OKpYKa-
romeit cpeapl. Tamory Xommuao u Haoroku Marymoro (Hoshino, Matsumoto,
2012) He OTHOCST TEPMHUH «KPHOPHIBHBIE» K [ITyOOKOBOJHBIM MOPCKUM Iprbam,
XOTSl OHW HAaXOIATCS B IPYTOW XOJOAHOM Onocdepe, T.K. ITyOOKOBOAHBIE IPUOLI
aIalTHPOBaHbl HE TOJNBKO K HU3KUM TeMIleparypaM (BoJa OCTaéTcsl B SKUAKOM
COCTOSTHHHM), HO TaKKe K BBHICOKOMY JAaBJICHHUIO, TIO3TOMY 3TH TPHOBI, BO3MOXK-
Ho, nonudKcTeModuinbHel. T. Xommuo u H. Maymoto cuurarot, uto rpubHast
NCUXPOUIUs OCHOBaHA HAa META0OIMYECKMX MEXaHM3Max TOJEPAaHTHOCTU K
HU3KAM TEMIIepaTypaM M 3aMOPaKUBAHHWIO, BKIIOYAIOIIEMY YCTOHYMBOCTH K
HU3KOMY BOAHOMY MOTEHIIMATY W BHICYLIHBAHUIO.

[To muenuto T. XommHo 1 H. MamymoTo, TepMHUH «IICHXpOdUIns) HE MO-
KET BCECTOPOHHE XapaKTepHU30BaTh HU3KOTEMIIepaTypHbIC TPHOHBIE OPTaHU3MBI,
KOTOpBIE SIBIISIIOTCSL OoJiee CIIOKHBIMH, YeM y OakTepuii, omucaHHbIX MopuTa
(Morita, 1975). bein npeanokeH HOBBI TEPMUH AJsl 0003HAUEHHS HHU3KOTEM-
neparypHbIX TpuboB — «kpuodunbHbie» rpudsl (Hoshino, Matsumoto, 2012).
Onm 000CHOBBIBaJIM CBOE MpEAJIOKEHHE TEM, 4TO, B OTIMYUE OT OakTepui, y
IpUOOB YaCTO UMEIOTCS CTAHH C PA3IMYHBIMU KOJOTHMYECKHMMHU TpeOOBaHU-
smu. Hampumep, y ceBepoaMepHUKaHCKOTO BO3OYAMTENs MYIIMCTON CHEKHON
mwiecenu Coprinus psychromorbidus Redhead & Traquair (coBpeMeHHOE Ha3Ba-
uue Coprinopsis psychromorbida (Redhead & Traquair) Redhead, Vilgalys &
Moncalvo) onTuManbHas TeMneparypa ajs pazsutus Ha meHune —3°C (Lebeau,
1964; Gaudet, 1986), a HekoTopsix mTammoB J0 —5° u —8°C (Gaudet, 1986), uto
3HAUUTETILHO HIKE, YeM Yy OOJBLIMHCTBAa BO30yAWTENECH CHEXHBIX IJIECEHEH,
KOTOpBIE pa3BUBAIOTCA MpH Temneparype He3HaunTenbHo Beimie 0 °C (Bruehl,
1982). OpHako JUKapuOHHBIH 1 MOHOKapHOHHBIH Mulenuu C. psychromorbidus,
nojdy4eHHble u3 Oazuanocmop 3Toro rpuba ObUIM ckopee Me30(WIaMH, YeM
ncuxpodunamu (Traquair, 1980). To ke OTHOCHTCS U K IpUOOMOTOOHBIM 00-
muneram. OnTUManbHas TeMIeparypa Ul pocTa MHULEIUSI OOMHULETOB, BBI3bI-
BAaIOIIUX CHEXHYIO TUIeCeHb Pythium iwayamai S. Ito u Pythium okanoganense
P.E. Lipps B npenenax 18 u 20°C, a makcumansHas — 25-30°C (Hirane, 1960;
Lipps, Bruehl, 1978). Onnaxo 300cnopsl P. iwayamai u P. okanoganense ocBo60-
KAI0TCA, KOTna OKpyskaromas remneparypa Mexay 1 u 15 °C u mexay 1 u 10°C,
COOTBETCTBEHHO, HO HE MU TeMIleparypax, npespimatommx 20°C u 15°C, coot-
BercTBeHHO (Lipps, 1980). [Ipopacranue oocniop P. iwayamai NpOUCXOAUT HUKE
15°C, no mukoraa npu 20°C wnm Beime (Takamatsu, 1989). Takum oGpazom,
P iwayamai n P. okanoganense — NCUXpOTOJICpaHTHBIE OPraHU3MbI, OCHOBBIBA-
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H3yuenue nuskomemnepamypuwix 2puboe ¢ Poccuu

SICh Ha UX TEMIIEPAaTYPHOH 3aBUCUMOCTH POCTa MULIENIUS, HO UX OMOJIOTHYECKHE
0COOEHHOCTH 300CTIOP M OOCTIOP STHX I'PUOOB BHIABIISIIOT TO, YTO OHU MICUXPOH-
ael. [To mpennoxkennoii T. XomuHo 1 H. Mamymoto knaccupukanuu 3T rpuObl
OTHOCSTCS K KpHO(DUIITIaM.

Bonee neranpHo TepMuH «kproduibHble TpHOBD» onrcaH B padore T. Xommu-
Ho ¢ coaBropamu (Hoshino ef al., 2013a), B KOTOpoii OHM pacHpenensoT KpHo-
¢ubHBIE GUTONATOTEHBI TI0 MECTY MAapa3UTUPOBAHUS B CEYCHUU CHETOBOTO T10-
KpOBa: «Ha», «B» M «M0A» cHeroM. KproduibHbie rpuObl, 0 UX ONpeAeIeHUIO,
3TO Te TPUOBI, KOTOPBIE MMPOBOAST ONPENSIEHHYIO KU3HEHHYIO CTAAUIO WIH Lie-
JIBIA KU3HEHHBIH HUKI (TIOJIOBYIO W/WiK OECTONyr0 CTaauio) B Kpuocdepe, rue
O6uocdepa MOCTOSHHO WK CE30HHO MOKPHITA CHETOM W/UITH JIBIOM.

Bonesnu, BbI3bIBacMble KpUO(WIBHBIMUA TPHOaMU M TPUOONOJOOHBIMH Opra-
HU3MaMH, BbI3bIBaIOIIME 3a00J€BaHMsl HAXOMIIMXCS B CTAAWM TOKOS pacTeHUH
0]l CHETOBBIM ITOKPOBOM, HAa3bIBAIOT CHEKHbIMM I1eceHssMu (Matsumoto, 2009;
Hoshino et al., 2009). ImMeHHO 5THM rpubam NOCBSIIEHA JaHHASE MOHOTpadusl.

N3yuyenue HU3KOTEeMIepaTypHbiX rpudoB B Poccun

[lepBoe coobmenue B Poccun o HU3KoTEMIeparypHoM rpude pona Sclerotinia
KaK OTHENbHOM TakcoHe, caenaHHoe H.II. TpycoBoii, BBI3BIBAIOLIEM CKIIE-
poumansHyto THHWIb pxkH, nossuiaock B 1901 romy (Khokhryakov, 1935). Tem
HEe MeHee 3TOT Ipud OblI moApoOHO, HO HemnosHo onucaH [1.dD. EneneBriM kak
Sclerotinia graminearum Elenev Tonbko B 1918 romy. D10 Ha3zBaHHE IIMPOKO
WCIIOTBH30BANIOCHh AMOHCKUME ucciienoBarensmu (Tomiyama, 1955) u unorma
ucnons3yercss B Poccun (Khokhryakova, 1983), xota nHa IX MexayHapogHoMm
Oorannueckom koHrpecce (Monpeans, Kanaga) B 1959 romy ycranosneHo,
YTO MPHOPUTETHBIM Ha3BaHUEeM rpuba sBisercs S. borealis Bubdk & Vleugel,
ONMHCaHHBIA mBeAcKUME Yu€HbIMU B 1917 romy (Saccardo, 1925-1928). Comn-
KMHA oOmMcaja comiacHo TpeboBaHusiM Sclerotinia graminearum Elenev et
Solkina tomeko B 1939 romy, u3-3a MIETIETHIEHOCTH JOOAaBHB IEPBOTO aBTO-
pa — [1.®d. Enenesa, ogHoro u3 Belpatomuxcst puronaronaoros Poccun. Opnako
[1.d. EneneB B 1937 rogy mo oOBHHEHHIO B «Y4acTHH B KOHTPPEBOIIOLMOH-
HOW KaJleTCKO-MOHAPXHYECKOM opraHuzanum» Obul paccrpensH (15 sHBaps
1957 romga mocMeptHO peadbumnutuposaH) (Anonymous, 2007). dpyro# Poccuii-
ckuii yuénbiii A.A. Enenkun (Elenkin, 1911) nmogpoOHo, HO ommO04YHO omucat
rpu0, NOpasUBIIMKA O3UMYIO KYJIBTYpY — TIOJNBIAHbI, Kak Sclerotium tuliparum
Kleb. (puc. 3). OT0T cknepounanbHBI NCUXPOTOJIEPAHTHBINA TPUO, O3THEE TIe-
peHecéHHbIi B pox Rhizoctonia (Rh. tuliparum (Kleb.) Whetzel & J.M. Arthur),
ceifuac nerko uaeHTuGuuupyercs kak Iyphula ishikariensis S. Imai, BeI3bIBaro-
LM Ha 3JIaKOBBIX Kpamyaryto cHexHyto mieceHs (Tkachenko, 1983). Orot rpubd
ObL1 onricaH Tobko B 1930 romy (Imai, 1930).

B Coserckom Coro3e npy U3y4eHNH CHEKHBIX IIJIECEHEH UCTIONb30BaIN TEPMUH
«BoipeBanne» (Tumanov et al., 1935; Chumakov, 1961; Andreeva, Tupenevich,
1963; Tupenevich, 1966; Kuperman, Moiseychik, 1977; Kuz’michev et al., 2004).
CaMm TepMUH «BBIIPEBaHIE» MOSBUIICS B XIX BeKe 10 U3yUeHUsI HU3KOTEMIIEpaTyp-
HbIX rpu0oB (Dan’kova, 2009). DToT TEpMHUH COBCEM HE OTpa)kaeT HH(EKIIMOHHBII
XapakTep 3a00JieBaHMs, & OTHOCUTCA K (PU3HOJIOIMYECKUM MU3MEHECHUSIM B pacTe-
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nusx (Nedoluzhko, 2004; Shelepova et al., 2009). TepMuH «CHEXHas IJICCEHB) B
Coserckom Coro3e u Poccrn HCIIOnL30BajICs TONBKO K 3a00JI€BAHUIO, BEI3EIBAEMO-
My rpubom Fusarium nivale (Fr.) Ces. (Tupenevich, 1940). B kanutansHO# KHUTE
no uzy4enuro Boimpesanus O.M. Kynepman u B.A. Mouceiiunk, KoTopsie noapo0-
HO ONUCAJIH Pa3JIMYHbIC ACTIEKTHI (PU3HOIOTHYECKOTO BBIIPEBAHMS, HO OTMETHUIIH,
YTO «PEUIAIONIyI0 POJIb B MOCICAHUI MEpUON 3UMOBKH PACTEHUH MOA M30BITOU-
HBIM CHEXHBIM MOKPOBOM HIpacT pa3BUTHE IpHOHBIX 3a0oneBanuii» (Kuperman,
Moiseychik, 1977). HacTto BO30yIUTEIN CHEXHOM IJICCEHU HE OTHOCHIIU K CHEX-
HBIM TUTeCeHIM, HanpumMep ckiaeporunuto (Pukhal’sky, 1937; Tupenevich, Shirko,
1939; Tukhtarova, 2015), monb30BajuCh YCTapeBIIMMH HAaHMMEHOBAHMSIMH BO3-
Oynurteneil CHeXXHBIX IUIECEHEH, 0COOEHHO B JIECOMATONOTMYECKO JHTeparype,
Hanpumep Sclerotinia graminearum Elen. u Typhula graminearum Tul. BMecTo
S. borealis v T. ishikariensis (Kuz’michev et al., 2001; 2004).

Uzyuas Bo30yauTeneil cHeXXHOW TUIECEHH MBI MTOCTapajuch yOpaTb HECOOT-
BETCTBHSI C MEXIyHapoIHOH TepMuHOMoruen mo 3tomy Bompocy (Tkachenko,
2012; Tkachenko, 2013).

OCHOBHO#1 BpeJl CHEXKHBIX TUIECEHEH MPOUCXOANUT Ha O3UMBIX 3€PHOBBIX. Tak,
OCHOBHBIMH paliOHaMH BO3/ICIBIBAHMUS 03UMOH MILIeHUITHI siBIsiioTcst CeBepo-Kas-
kaszckui, LlentpansHslii, LienTpansao-UepHo3EMHBIH, TIe cocpenoToueHo boee
90% moCeBHBIX IUIOMIAEH MO 3TOM KylbTypoil. CHEXXHYIO TUIECEHB (PO30BYIO
CHEXHYIO [UIECEHb) OTHOCST K MPOTPeCcCUPYIOINM O0JIe3HIM 03UMOM MIICHHUIIBI.
B rozap! snuduToTHII MopakeHne noceBoB MoxkeT gocturats 60—70%. [ogobnoe
C 4aCTMYHOW rubenbio pacteHui HaOmonmaercs 1 pa3 B 4-5 ner (Nazarova et
al., 2006). [Tepruoaqu4HOCTH THOCIH OT PO30BOM CHEKHOW IUICCEHU OTMEUACTCSI
1 Ha OoJiee yCTOWYHMBOM O3UMOM PKH, KOTOpasi CTAHOBUTCSI HarboJsiee BpeaoHOC-
HBIM H IIUPOKO pacrpocTpaHEHHBIM 3a0oneBanueM. B 1994 r. rubenp noceBos
31O KynbTypsl B LleHTpanbHoM u Bonro-Bsrckom paitonax cocrasuna 5-50%
(c nopaxxenuem pacrenuii Ha 30-82%), B 1995-1997 rr. — 5-20% (15-55%). B
SMHU(PUTOTHIHBIE TOABI IOTEPU YpOXKask PKU MOTYT cocTaBisate 20-30% u 6o-
jiee, a B OT/ACIbHBIC TOIbI HEKOTOPBIE MOl MPUXOAMUTCS MTOTHOCTHIO IEPECEHBATh
(Nazarova et al., 2000).

Bo30yauTeneit CHeXxXHOI TIIECEHH Ha 03UMBIX 36pPHOBBIX HAXOIUIIU U B PECITY-
omukax ObiBiiero CCCP: Fusarium (Microdochium) nivale, Typhula incarnata n
penko T idahoensis (T. ishikariensis) 8 benopyccuu (Novik, 1975), T idahoensis B
Ocronuu (Kask, 1963) u T. itoana (T. incarnata) v T. idahoensis (T. ishikariensis)
B Jlareuu (Skipsna, 1958). Tpu6 T ishikariensis ormedanu Ha rore naxe B Kuepe
Ha ra3onax (Tkachenko ef al., 1997).

Bo30yauTenu cHEXXHBIX TUIECEHEH MOpakaloT, KOHEUHO, He TOJBKO CEeJIbCKO-
XO3STCTBEHHBIE TTOCEBBI, YaCTO MPEACTABIISIONINX 30HBI PUCKOBAHHOTO 3eMUIe-
nemusi. Xors Poccust 3anuMaer 10 MHPOBBIX CENbCKOXO3SHCTBEHHBIX ILIOINIA-
neii, 65% 3emens Cubupu u JlanpHero BocToka 3aHMMaeT BeyHas Mep3ioTa
(Tkachenko, 2013). Ho Bo30yauTenu CHEXHBIX IIeCEeHEl 00HAPY)KUBAIOTCS U HA
9TUX IJIOIAISIX HA IUKUX BUJIAX PACTEHUN U MXOB. bONbIION BKJIa] B U3YyUEHHE
reorpau4eckoro pacrnpoCTpaHeHHs] KJIABAPUOUIHBIX TPUOOB, CPEAH KOTOPBIX
U BO30yIUTENH CHEXHBIX Tecened Typhula incarnata v T. ishikariensis, BHéc
A.T". lupsieB. Ou otmeuan Typhula incarnata v T. ishikariensis Ha octpoBe Ho-
Bas 3emuis u SImano-Henernikom aBroHOoMHOM okpyre (Shiryaev, 2006; 2013b),
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Ha Ypaune (Shiryaev, 2004) B CBepasnoBckoii obnactu B Bucumckom npupomHom
3anoBeanuke (Shiryaev, 2008), Mypmanckoii oonactu (Shiryaev, 2013a; 2013b),
Ha Yyxkotke (Shiryaev, 2013b), 3anagnoit Cubupu (Shiryaev, Gorbunova, 2012)
¥ 0000IIMI UCCIIEI0BaHUS KIIaBapHOUAHBIX TpHO0B 1o Poccuu (Shiryaev, 2014).
O.B. TkaueHKo Takke u3ydan reorpad)uueckoe pacnpocTpaHeHHe CKIepPOLHalb-
HBIX BO30ynuTeNNel CHeXKHOM TuIeceHu, B ToM uucie 1. ishikariensis u S. borealis
B 3ananuoit Cubupwm, 7. ishikariensis B pepyruyme Xamap-Jladan B BocTounoit
Cubwupwu, T. ishikariensis u S. borealis Ha nonyoctpoBe Kamuarka n o. Caxa-
muHe u T ishikariensis na Uykotke (Tkachenko, 2012). Hosiii st Poccuu S.
nivalis im Obu1 oTMeueH B Heueprozémuoli 30He (MockBa, Opén), ceBepo-3a-
nazae (Cankt-IlerepOypr, Mypmanckas o6m.), Ha Cpeaneit Bonre (Uebokcapsi),
VYpane (ExarepunOypr, CreikTbiBKap), 3anangHoi Cubupu (HoBocuOupck) u Ha
Hansuem Bocrtoke (Bnagusoctok) (Tkachenko, 2006).

CHeskHblIe IIeCEHN B MMPOBOI HayKe

B mupoBoli HaydyHOH JHTEpaType CYIIECTBYET MHOTO Ha3BaHUH CHEKHBIX
mieceHel, oTMeueHHBIX B Poccuu: po3oBasi CHeXXHasl IJIECEHb, BI3bIBacMasi Ipu-
o6om Microdochium nivale (Fr.) Samuels & Hallett (cun. Fusarium nivale (Fr.)
Ces.) (Hoshino ef al., 1996; Nakajima, Abe, 1996; Iriki et al., 1992; Hsiang et
al., 1999); cepas cHexHas TUIECEHb, WU BbI3bIBaeMas Tpudom Typhula incarnata
Lasch. ex Fr. (Hsiang et al., 1999; Vergara et al., 2004); kpamyaras uiu cepas
CHEXHasl IUIeCeHb, BbI3bIBacMasi rpudboM Typhula ishikariensis S. Imai (Smith,
1981; Gaudet, Bhalla, 1988); ckieporuanbHasi CHEeXHasl IJIECCHb, BhI3bIBacMast
rpubom Sclerotinia borealis Bubak & Vleugel (cun. Myriosclerotinia borealis
(Bubak & Vleugel) Kohn, S. graminearum Elenev et Solkina), yacto numeHyemas
«snow scald» uu «snow blight» — «cHexHBIi 0xor» (Groves, Bowerman, 1955:
Tomiyama, 1955); He monmyunBIIas eme€ cBOEro Ha3BaHUS CHEXHas IUIECEHb OT-
HOCHTENBHO HEIaBHO OMUCAHHOTO Tpuba Sclerotinia nivalis 1. Saito (Saito, 1997);
MUTHO3HAsl CHEKHAas IJIECeHb, BBbI3bIBaeMas TIPUOOMONOOHBIMU OpraHU3MaMHU
oomuneramu Pythium spp.: P. iwayamai S. Ito, P. okanoganense P.E. Lipps u
P. paddicum L. (Lips, 1980; Lips, Bruehl, 1998; Takenaka, Arai, 1993).

Psan cHexHbix muieceHei B Poccun He oTmeuann. JTo BecbMa BpedOHOCHAs
nmymmcras cHexHas mieceHs (Cotton Snow Mold), unn HU3KOTEMNepaTypHbIi
6asugnomuer (LTB — Low-Temperature Basidiomycete), BeI3pIBaeMasi Tpu-
oom Coprinopsis psychromorbida (Redhead & Traquair) Redhead, Vilgalys &
Moncalvo (cun. Coprinus psychromorbidus Redhead & Traquair), otmeueHHast
B CeBepHOIl AMepuKe; OTMEUEHHBIH B SIMOHUM TpUO CyNmoHyKe, BO30OYIUTENb
kotoporo Athelia sp. onpenenén A. Kapakamu o JIHK cexBenupoBanas u ¢uio-
reneTrnyeckomy aHanuzy (Matsumoto, Hsiang, 2016) u oOHapyxeHHas B pa3iny-
HBIX CTpaHaX MUTHO3HAs CHEXXHas IuieceHs (cM. Boiie). Ha reppuropun Poccun
3UMHee IOPAKCHNE MHOTOJIETHUX TpaB Pythium spp. oTMedeHo Tonbko Ha Koib-
ckom 11-Be (Petrov, 1983).

B cBoém munupeBro H. Manymoro (Matsumoto, 2009) pa3nenser Bo30oyaure-
JIel CHEeXXHBIX IIeCeHel Ha 0ONMUraTHbIX U (haKynbTaTUBHBIX (Ta0m. 1).

U3 Bo3Oyauteneli ooauratHeIX napasuToB (Tadm. 1) B Poccun He oTMeueHbI
LTB (B036. C. psychromorbidus, rpub cynnonyke (Bo30. Athelia sp.) u Pythium
iwayamai.
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Haubomnee moaHo mpeacTaBieHbl BO3OYIUTENN CHEXKHBIX MJeCeHell B pabo-
te XomwuHo ¢ coaBTropamu (Hoshino ef al., 2013a). B mupoBoii nuteparype oT-
MeEUeHBI CIEAYIOIINE BO30OYINTEIN CHEXKHBIX MICCEHEH CENbCKOXO3IHCTBEHHBIX
kynsTyp (Boyce, 1961; Smith et al., 1989; Arsvoll, 1975; Tkachenko, 2013).
Oomutietst: Pythium iwayamae S.1to [coBp. Ha3Banue Globisporangium iwayamae
(S. Ito) Uzuhashi, Tojo & Kakish.], P okanoganense P.E. Lipps [coBp. Ha3B.
G. okanoganense (P.E. Lipps) Uzuhashi, Tojo & Kakish.], P. paddicum Hirane
[coBp. Ha3B. G. paddicum (Hirane) Uzuhashi, Tojo & Kakish.], u P. ultimum
var. ultimum Trow [coBp. Ha3B. G. ultimum (Trow) Uzuhashi, Tojo & Kakish.]
(Uzumachi et al., 2010) u Pythium volutum Vanterp. & Truscott; aCKOMHIICTBI:
Dactylaria graminicola Arsvoll, Didymella pheina Punith & Arsvoll, Epicoccum
nigrum Link, Gibberella avenacea R.J. Cook (cun. Fusarium avenaceum
(Fr.) Sacc.), Monographella nivalis var. nivalis (Schaffnit) E. Mill. (cumn.
Microdochium nivale var. nivale (Fr.) Samuels & 1.C. Hallett), Microdochium
nivale var. majus (Wollenw.) Samuels & I.C. Hallett, Nectria tuberculariformis
(Rehm) G. Winter (anamopd Acremonium boreale J.D. Sm. & J.G.N. Davidson
[Smith et al., 1989]), Phoma sclerotioides Preuss ex Sacc. (cun. Plenodomus
meliloti Dearn. & Sanford [Smith et al., 1989]), Sclerotinia borealis Bubak &
Vleugel (cun. Myriosclerotinia borealis (Bubak & Vleugel) L.M. Kohn), S. nivalis
L. Saito, S. trifoliorum Erikss.; 6a3unuomunietsl: Atheria sp. Ha Xokkaio, Smo-
uus (Hoshino et al., 2009), Ceratobasidium gramineum (lkata & T. Matsuura)
Oniki, Ogoshi & T. Araki, Coprinopsis psychromorbida (Redhead & Traquair)
Redhead, Vilgalys & Moncalvo (cun. Coprinus psychromorbidus Redhead &
Traquair) B CeBepHoii Amepuke, Rhizoctonia sp. B AnmwoOepre, Kanana (Smi
th et al., 1989), Laetisaria fuciformis (Berk.) Burds., (cun. Corticium fuciforme
(Berk.) Wakef.), Typhula incarnata Larsch., T. ishikariensis var. ishikariensis
S. Imai (cun. T. borealis H. Ekstr., T. hyperborea H. Ekstr.), T. ishikariensis
var. idahoensis (Remsberg) Arsvoll & J.D. Sm. (cun. T. idahoensis Remsberg),
T ishikariensis var. canadensis ].D. Sm. & Arsvoll, Typhula japonica Terui B
Anonnu (Terui, 1941), T phacorrhiza (Reichard) Fr., T. trifolii Rostr., T. variabilis
Riess u paHee OTHOCAIIMICS K TprubaM HEOMPEASTIEHHOTO CHCTEMATHUECKO-
ro nonoxkenus (incertae sedis): 6asumuomuner Ceratorhiza rhizodes (Auersw.)
Z.H. Xu, T.C. Harr., M.L. Gleason & Batzer (cun. Sclerotium rhizodes Auersw. )
u He onpenenénnbiii ackomutiet (Hoshino et al., HeonyOi.), ormeueHHsIit B Poc-
cun u Ykpaune Sclerotium nivale Elenev (Nom. Inval.) (Tkachenko, 2013).

OOBIYHO MHTEPEC K CHEKHBIM IIIECEHAM HMEET XO3SHCTBEHHOE 3HAYCHUE,
HampHMep Ha O3WMBIX 3epHOBBIX. Hanbomee pacnpocTpaHeHbI B MHPE PO30Bast
CHEXXHas TUICCEeHb, BbI3biBaeMasi Microdochium nivale, cepast CHeXHas IJICCEHb,
BbI3BIBacMast Typhula incarnata, cepas, Wik Kpamdaras CHE)XXHas IJICCCHb, BBI-
3piBaeMast 1. ishikariensis M CKiepoIlMalibHAsl CHEXHas TUICCCHb, BhI3bIBacMast
Sclerotinia borealis. Yiiep0O OT 3TUX CHEXHBIX IUIECCHEH MOXET OBITh pa3jiny-
HbiM, B CIA (trrar Bamuarton) Typhula idahoensis (cun. T. ishikariensis) Hau-
OoJiee BUPYJICHTHBII BU TIPU 3UMHUX Temreparypax +1,5; 0 u —1,5°C. Fusarium
nivale (cun. Microdochium nivale) n T. incarnata OblTH, COOTBETCTBEHHO, BTO-
PBIMH U TPETHUMH B BUPYJIIEHTHOCTH, HO HE BBI3bIBAH 3a00eBanus npu —1,5 °C
(Bruehl, Cunfer, 1971). Sclerotinia borealis B 3TuX omnpITax MIICHUIY HE TIOpa-
*Kall, 4TO, OYEBHUIHO, CBA3AHO C MATKOM 3UMOM JIJIsl 3TOTO HEKpOTpoda.
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Mexanuzmbl ycmouuusocmu 6030youmeneil CHeXCHbIX nieceHell K X000y

WHoraa Bo30yIuTeNN CHEXXHBIX IUIECEHEH MOpaKaloT MOA3EMHbIE TKaHH pac-
TEHUU W pa3BHBaIOTCs Nox 3emieid. Ha 3To MoxeT ObITh ABe mpuumHBL 1) Yxon
OT HEONAaroMpHUSTHBIX YCIOBHU CPelbl, Kak, Harpumep, v Typhula ishikariensis
XKHUBYIIUM B OYCHb HECTAOMJIBHOM 3MMHEM KiIUMaTe (HECTaOWJIbHBIA CHEX-
HBII TIOKPOB M CHJIbHBIE BETPHI) B HEKOTOPHIX paiioHax Xokkaiino (Honkura et
al., 1986); 2) Apanranus K OOraTthbiM MUTATCIHHBIMU BEIECTBAMH IOJI36MHBIM
TKaHSM PaCTEHUI-X034€B, KaK 3T0 ObUI0 Yy CUHOHUMOB Typhula ishikariensis
(Potatosova, 1960): 7. humulina na xopueBumax xwmens (Kuznetzova, 1953)
(puc. 4) u T. borealis Ekstrand (Procenko, 1967) (puc. 5) Ha KOpHSX ¥ JTOHIIC
TIOJIbIIAaHOB. BO3MOKHO, IPY afjanTayy K OA3EMHBIM YCIOBHSM OOUTaHHUS 3TO-
My Tpuly MOXKET crocoOCTBOBaTh CTa0MIbHAS BIaXXHOCTh, TEMIlEparypa Onu3-
kas k 0 °C u 661p1ast 3aIMIIEHHOCTD OT CUJIBHBIX MOPO30B.

B Poccuu vacTo naBany Ha3BaHUS MO PACTCHUSAM-X03s51€BaM, Kak B CIydasx C
Byphula humulina, onucanueiM A 1. Ky3neuosoit, unu 7. graminearum, oTMeueH-
HeiM B.B. ['ynsieBbIM Ha 371aKOBBIX TpaBax M cesHIax cocHbl 1-ro roma (Gulaev,
1948). JlanpHelye uccine0BaHus Ha 0CHOBE MOP(OIOTHYECKIX 0COOCHHOCTEH
u ckpeumBanuii (Hoshino et al., 2004) moaTBepauian NPpHUHAAICKHOCTD 3TUX TPU-
00B k 7. ishikariensis ouonornyeckomy Buny I mo Maigymoro et al. (2001).

MoskHO 100aBUTH K 3TOMY CITUCKY HE YIIOMHUHABIIUIICS paHee KpUOTOJIEepaHT-
HBII CKJIEpOLMaNbHBINA rpub Rhizoctonia tuliparum’, mopaskarouuii TIONBIIAHBI U
PSA APYTHX O3UMBIX AEKOPATUBHBIX JIYKOBUUHBIX PACTEHHUH B OTKPBITOM T'PYH-
Te. Ha3Banue 3a00neBaHus HUKAaK HE CBS3aHO CO CHEXHBIMHM IIJIECEHSIMU: cepast
THWIb TIoJdbnaHa (tulip grey bulb rot). IlcuxpoTonepaHTHbIid rpud MOXET Mopa-
XKaTh KaK HaJ3eMHbIe OpPTraHbl paCTEHUH, TaK U caMmy JIYKOBHILY, KpoMe KOpHei
(Javed, 1978; Gladders, Coley-Smith, 1978; 1979; 1980).

MexaHu3Mbl YCTOHYHBOCTH BO30yauTE €

CHEKHBIX IIeCeHel K X001y

Emé coBceM HeZaBHO DKOJIOTHUECKHE MEXaHU3MBbI XOJI00CTONKOCTH IprOOB,
KOTOpPBIC TIOMOTAIOT PacTH MPH HU3KKUX TEMIIeparypax, He ObUTH MOIHOCTRIO TI0-
uatHbl (Russell, 1990; Smith, 1993; Cairns et al., 1995, Weinstein et al., 2000).
AnTtudpusnsie 6enku (ADB), U3MEHSIOIINE CKOPOCTH POCTa JIb/Ia U CIIOCOOCTBY-
FOIIME BEKHBAHUIO TPU MUHYCOBBIX TEMIIEPATypax, OB HaliIeHBI B GaKTEPHUIX
(Xuetal., 1997), pacrenusix (Sidebottom et al., 2000), 6ecriozBoHo4HbIX (Duman
et al., 1991), nacekombix (Graham et al., 1996) u pridax (Griffith, Evart, 1995).
A®B urparot 60JIBIIyI0 PONb B 00pa30oBaHMH JIbJa, TATOTEHE3E U POCTE PsIa BO3-
Oyautenei cHexxHol miecenu (Snider et al., 2000). [lIHaiinep ¢ coaBTopamu mpo-
BEJIM WCCIICAOBaHUs psga KpuoQuibHbeix rpuboB (Coprinus psychromorbidus,
Microdochium nivale, Typhula phacorrhiza, T. ishikariensis, T. incarnata,
T. canadensis, Sclerotinia borealis u S. homoeocarpa). OHE OTMETHIIN OTCYTCTBUE
BBICOKOM aKTMBHOCTH 3apOXK/ICHHS JIbJIa B COUETAHUH C HATHYHEM aHTH(PU3HOM
aKTMBHOCTH BO BCEX (PPaKIHIX TPHOOB, YTO CBHICTENHCTBYET O CIIOCOOHOCTH
IprUOOB, BBI3BIBAIOIIMX CHEXHBIE IUICCEHH, MOAU(DHUIMPOBATH OKPYKAIOIIYIO
cpeay JUT MHTMOMPOBAHYS MIIH M3MEHEHHUS BHYTPH- M BHEKJIETOUYHOTO 00pa3o-

'V rpuba Rhizoctonia tuliparum He CKIEPOLHH, a ICEBIOCKICPOLHH, T.¢. 00pa30BaHMs C YETKO BBIPAKECHHBIMU
KJIETKaMH 00OJIOUKH U MELTYJIbI.
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CHeskHbIE IJIeCeHH

BaHUS JIbJa. DTO OOBSICHAET BO3MOKHOCTh UX POCTa MPU OTPULATEIBHBIX TEM-
neparypax Mo CHEXXHBIM TOKPOBOM. AJanTtaius y rpuOOB U rpruOONOZOOHBIX
OPTaHM3MOB K YCJIOBHSIM X0JI0/1a IIPOXOAUT HEOJHUHAKOBO.

VY psna 6a3uauanbHBIX BO30YAWTENEH CHEXHBIX IJIECEHEH OTMEYeHB aH-
tudpusnble 6enku (ADB), koTopele ancopOUpyrOTCs Ha MOBEPXHOCTH 3a4aTKOB
KPHCTAJUIOB JIbJIa U MHTUOUPYIOT JaJIbHEHIIMH POCT KPUCTAILIA, YTO TIPHUBOJHUT
K CHIDKCHHIO TEMIIEpaTypbl 3aMep3aHusl HIKE TEMIepaTypbl pPa3MOpPaKMBaHUS
pactBopa (Hoshino et al., 2009). CeBepoaMepruKkaHCKHiA TPHO, BEI3BIBAIOIIUI Y-
IUCTYI0 CHeXHYIO 1eceHb (C. psychromorbidus), pacTér npu OIU3KHUX K HYIIO
TEeMIIepaTypax, a HEKOTOPhIe IITaMMBI 3TOTO BHJa CHOCOOHBI PAaCTH BIUIOTH JI0
temmeparyp —5°C — —7°C (Gaudet, 1986). HMccnenoBanus, npoBeAEHHBIE Ha
3ToM rpule, BBISIBUIM TPH THIA OelKa MOJIEKYISIpHOH maccol okomno 23 k/la,
KOTOpBIE 3aMeJIsUTN pa3BUTHE (THCTEPE3UC) KPUCTAIUIOB JIbAa BO BHEKIIETOU-
HOM TIPOCTPAHCTBE, MPHYEM KPHCTAJUIbI HAIIOMUHAIN HAKOHCYHUKU CTPEJ Ka-
menHoro Beka (Hoshino et al., 2003b). Hekotopsie rpubHbie ADB Onusku mo
cBoeMy coctaBy ¢ ADB npyrux nanékux takcoHoB. Hampumep, ADB Byphula
ishikariensis (TisAFP) onu3ok cBsa3eiBatomemy nén 6enky (CJIB) apkruueckoit
nuaroMoBoii Boopociu Navicular glaciei (NaglBR) (Xiao et al., 2014). Beico-
Kasi akTUBHOCTb 3aMeJUIeHHs (TUCTepe3uca) 00pa3oBaHus KpUCTauIioB jibaa ADB
T. ishikariensis u C. psychromorbidus o cpaBHeHHI0 ¢ ADb prIO 3amareHTO-
BaHa B CIIIA (Hoshino et al., 2008). A®b ~23-kDa T. ishikariensis (TisAFP6)
okazayics roMosorudHbeiM ADB rpubor Lentula edodes, Flamulina populicola
u Leucosporium sp. AY30, AD®Bb nunaromoBbeIx Bomopocineit Navicula glaciei n
Fragilariopsis cylindrus u ADb 6axrepuii Colwellia sp. SLWO05 u Cytophaga
hutchinsonii. (Kondo et al., 2012). Hanmuune romonornunsix AT® y O6akrepuid,
rpuOOB U AUATOMOBBIX BOAOPOCIIEH CBA3aHO MPENONOKUTEIBHO C TOPU3OHTAIIb-
HBIM nepeHocoM renoB (Raymond, Janech, 2009). o cux mop He ycTaHOBJIEHa
POJb 3THX CEKPETUPYEMBbIX MHKPOOpPTaHM3MaMy OEJKOB, HO BIIOJIHE BEPOSATHO,
YTO OHH U3MEHSIIOT CTPYKTYPY JibAia B HEMIOCPEACTBEHHOM OIM30CTH OT UX X035~
uHa (Raymond, 2011).

ADBb T. ishikariensis Oblin HanOOIEE aKTUBHBIMU IIPH TOBBILLICHHONW KUCIIOT-
Hoctu. ADB T ishikariensis TeMOHCTPUPOBAI HOPMaJbHBIH POCT JibJia IO OCH
«C» JEOSHOTO KpHCTajla U BBICOKYIO TEIUIOBYIO THCTEPE3HCHYIO aKTHMBHOCTH
(mpubnuzutensHo npH +2°C), KaK B ciIydae TUIEPAKTUBHBIX aHTU(PPHU3HBIX OeI-
KOB HacekoMbIX (Xiao et al, 2010a; 2010b). IIpu uccrnenoBaHuM pa3IUIHBIX
KJIacCOB TPHOOB, BBI3BIBAIOIINX CHEXHYIO IieceHb, ADB OTMEUeHBI TONBKO Y
oasunauomunietoB (Hoshino et al., 2003b). V kpuopMIBHEIX BUIOB I'pUbOB Cy-
miecTByeT reorpaduyeckas agantauus. Hanpumep, MOCKOBCKHE W HOBOCHOHP-
CKHUE M30JISITHI OTHOTO BUAA 1. ishikariensis Ipy CTaHIAPTHOM METOJIC OTpe/Ieye-
HHSI 3MMOCTOMKOCTH TPpUOOB IO LUKJIaM 3amopaxuBanus (—40°C) u oTTanBaHus
(Hoshino et al., 2001) noka3anu pa3nuyHble pe3ynbTarhl (puc. 6, 7). MockoBckue
M30JIATHI BBIIEPKUBAIH TOJBKO JBa LIUKJIA 3aMOPAKMBAHUA-OTTAaUBaHHMsI, HOBO-
cubupckue — 6ojee ceMH UKIOB (OMBIT OBbLI MPEeKpaIlEH).

B nactosimee Bpemst ADB yxe He sBIsSieTcS €AMHCTBEHHBIM MapaMeTpOM
YCTOWYMBOCTH K 3aMOpakMBaHUI0. B pabote Ha ppiOax mokasaHo, 4To OHOIOTH-
4ecKuil MoAM(pUKATOp KPUCTAIUTH3ALUH JibJa, aHTH(pu3HbIe Oenku (ADD nmm
AFPs) MOTyT CBSI3bIBaThCsl Ha TOBEPXHOCTH KPUCTAIUIOB JIbJa M3-3a MX MOp-
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¢donorun u 3anepxkuBaTh PocT JbAa. MaxataOynauH c¢ coaBT. (Mahatabuddin
et al., 2016) ouenunu neiictBue 00bIYHBIX AT® C HCMONB30BaHUEM JBYX KOH-
LEHTPAOHHO3aBUCUMBIX TIapaMeTpoB, TemieparypHoro rucrepesuca (TH) u
topMoxkeHus pekpucrammuzanuu ibaa (IR1). Coornomenne TH u IRI momoraer
MOHATH c1tOCOOHOCTh ADD CBsI3BIBATh JIEM., B TOM YHCIe Je(EKTHBIX BHIOB, KO-
TOpBIE HE MOTYT IOJHOCTBIO OCTaHOBHTH POCT KPUCTAJUIOB JibAA. 37E€Ch aBTO-
PBl paccMaTpUBAIOT HOBBIK IMapaMeTp, KOTOPBIA OHH MMEHYIOT «KOHLECHTpaLus
¢dopmooOpazoBanus kpuctamios abaay (KOKJI unmn CISC), T.e. MuHNManbsHas
koHuentpauusi AOb BunoB, HeoOxoaumast st GopmupoBaHus ibaa. beim mo-
Jy4eHbl JaHHBIE O TOM, YTO 3¢ ¢exTuBHbIe KoHueHTpanuu IRI stux ADB mpu-
Onmm3uTensHO yaBanBanuch 1o cpaBHeHuto ¢ ux KOKJI nnn CISC. Ha rpubax
MoAO0OHBIX paboT He OBUIO MPOBENEHO.

Mompo6no Bee acniekthl ADD B030ynHTENCH CHEXHBIX IUICCEHEH OIMMCAHBI B
HEeaBHO BBINIEIICH aAuccepTannoHHon pabote [xuara Yenra «CTpykTypHas
OCHOBA CBSI3BIBAHUS aHTHU(PHU3HBIMU OelTKaMH TPUOOB, BHI3BIBAIOIINX CHEKHYIO
mwiecenb, apaa» (Cheng, 2017).

Y ackomurleToB, Bo30OynuTenel cHexxHOUM miecenu, AD®B He ortmeuanu. B
OoTIMuMe OT 0a3uAMajbHBIX CHEXHBIX IUIECEHEH, KOTOpble POCIH IMPH TEM-
neparype —5°C, Sclerotinia borealis n S. homoeocarpa He pociau Tpu TeMIie-
parype Hmxe 4°C (MCKIIOYEHHE COCTABISUI BO30YIWTENh PO30BOHM CHEXXHOU
mwiecenn — Microdochium nivale, coBeplIeHHAas CTaJus KOTOPOTO aCKOMUIIET
Monographella nivalis) (Snider et al., 2000). [lonbiTku Haiitu y S. borealis
crennpUUecKue K YCIOBUAM XOJIoAa OelKM IO CPaBHEHHIO C APYTMMH Tpuda-
MU ceMeiicTBa Sclerotiniaceae Toke HE yBeHUaJIHCh ycrexoM. OnHaKo ObLT BbI-
JieTIeH HOBBIH MPEATNoaraeMbplii aHTU(PPU3HBIA OEJIOK M HOBast IpeonaraeMas
JIUpHUYECKas MoMcaxapua-MOHOOKCUTeHa3a, HACHTU(UINPOBAHHBIC B KaYeCTBE
MOTEHIUANBHBIX OEJNKOB, YYaCTBYIOIINX B KOJOHHM3AaLUH HHU3KOTEMIIEpaTypHOI
cpensl (Badet et al., 2015). Tpub Sclerotinia borealis snsiercs Hexpodarom,
MOpaskaeT psiji 3UMYIOIINX PaCTeHUH, MOBPEXIEHHBIX 3amopo3kamu. O. Huccu-
HeH (Nissinen, 1996) ormeyait, 4yTo pu 3UMax ¢ TeMIepaTypoil Ha TIyOuHe y371a
KymeHus Huwke —2°C mpeoOnafaeT ckiepouuaibHas CHEXHas IIeCeHb, BbI3bI-
Baemas S. borealis, pu Temneparype BbIlIe — BO3OYOUTENb Kpamyarold CHEX-
Holl Tuiecenu, ouorpod 7. ishikariensis. Ackomuuer S. borealis, B oTim4ne OT
Oasupuomunera 7. ishikariensis, pactér B vamkax [leTpu Ha poOMOpOKEHHOM
cpene Ovictpee (Hoshino ef al., 2009). DtoT rpud He MPOU3BOAUT BHEKJIETOYHBIE
aHTU(PU3HBIE OEJKH, HO OCMOTHYECKas CTPECCOYCTOHYMBOCTH MO3BOJISIET EMY
pactu npu MUHYCOBBIX Temneparypax (Hoshino ef al., 2010). A.B. MapnaHoB ¢
coanT. (Mardanov et al., 2014) cooOmmian, 4YTO MOHSUIM MOJIEKYJSpHBIE MeXa-
HU3MBI [IATOTEHE3a U aJanTally K NICUXPOQHUILHBIM YCIOBHSIM 3TOTO HEKPOTHU-
YECKOT0 MaTOreHHOro rpuda. OHHM ONpeAeTIHIM MOCIEA0BATEIbHOCTE TeHOMa
39,3 M6. CpaBHeHHE MHIYLIUPOBAHHBIX XOJIOAOM M BBI3BaHHBIX Microdochium
nivale 6enkoB mokasaino, 4To PR-6enky HakamimBaloTcsa B TUCTOBOM arloIliacTe
cUJbHEe B OTBET Ha Xxojox. PR-Oenku, nHAynHpoBaHHBIE XOJIOAOM M PO30BOM
CHEXHOH IUIECEHBIO, KOTAa MX pa3lesisuId 3JIeKTpo(ope3oM B AONCLHIICYIb-
(dar-noNMuaKkpuIaMUAHOM Tele HaTpusi W HUCCICJOBATH HMMYHOOJIOTTHHIOM,
ObUTM OMHAKOBBEIMH. [10 MHEHHIO aBTOPOB, UHyLIUPOBaHHBIE X0s1040M PR-0ex-
KM MOTYT OBbITh M30(opMaMu, KOTOpble (QYHKIHUOHHPYIOT B KayecTBE aHTU(-
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PHU3HBIX OENKOB Il MOAM(HUKALKMK POCTa JIbAa BO BpPEeMs 3aMOPaXHMBaHU, a
TaKXke IJIs1 YCTOHYMBOCTH K POCTY HHM3KOTEMIIEpaTypHOro marorena M. nivale,
BBI3BIBAIOIIETO PO30BYI0 CHEXHYIO IUIECEHB, Iepell 3apakeHHEM O3UMOH PiKU
(Hiilivaara-Teijo et al., 1999). Taxxe Obl1 BbIAENIEH U3 KPOHBI 03UMOM MILIEHHULIBI
WHAYLHUPOBaHHEINH X071010M 0enok u3 rpynmnsl muctoTuHoB (TaMDC1), koTopblit
in vitro uarHOMpOBaN pocT rud M. nivale, npuuém y KojoHHM Tpuba HabmoAaIH
Takue Mopdorornueckue N3MEHEHH, KaK MPUITyXJIOCTH TH], UX pacmajcHue U
cnopyisiuto (Christova et al., 2006). 1o nanasiM O.1. Mapbunoii-UepeMHBIX 1
I'M. Xu3maryJJIMHOW, Ha BCEX CEMH M3y4aeMbIX COPTax O3UMOM MUICHULIbI 3U-
MOBKa PaCTeHUH MPOXOMIIa Jydiie Ha ynoOopennoM ¢oue muranus (N, P K ),
yeM Ha HeynoOpenHoM (Mar’ina-Cheremnykh, Khizmatullina, 2015).

Cpenu OOMHIIETOB HECKOJIBKO BHJIOB SIBISIOTCS KpUO(UIBHBIMUA OpraHu3-
MaMH, BO3OYOHUTEISAMH CHEXHBIX IJIeCeHEH. JTO TpuOOonogo0HbIe OpraHU3MbI
pona Pythium: P. okanoganense P.E. Lipps [coBp. Ha3Bauue Globisporangium
okanoganense (P.E. Lipps) Uzuhashi, Tojo & Kakish.]?, P. iwayamae S. Ito [coBp.
nassanue G. iwayamae (S. 1to) Uzuhashi, Tojo & Kakish.]%, P. paddicum [coBp.
HasBanue G. paddicum (Hirane) Uzuhashi, Tojo & Kakish.]* u P. ultimum var.
ultimum Trow [coBp. HazBauue G. ultimum (Trow) Uzuhashi, Tojo & Kakish.]%
BrusiBneno, yto ooMutietsl Pythium Spp. MeHee YCTOWYHBEI K TeMIepaTypHBIM
KOJIE€0aHMSIM MPU OXJIKICHUU W 3aMOPa’KUBAHUH, YeM JAPYTHe IpUOHBIE TaKCO-
ubl (Takamatsu, 1989; Hoshino et al., 2002). Tem e meHee Buibl Pythium 4acto
MOpakaloT MXHU Jaxke B MosApHbIX pernonax (Hoshino ef al., 1999; Hoshino et
al., 2000). B sxkcnepumente ¢ Bugamu P. iwayamai u P. paddicum 6wina uccne-
JI0BaHa MOPO30CTOMKOCTh STHX BUAOB KaK BBIJICJICHHBIX U3 YMEPEHHOTO PETHOHA
(Xokkaiino, SImonus), Tak ¥ U3 CyOaHTapKTHUECKUX pernoHoB (Murakami ef al.,
2015). CoGoaHbIi MuLIeNUi U TU(ATBHBIE CTYCTKU (CTPYKTYpHI, 00pa3yIomu-
ecst Ansl BeDKUBaHUA) P iwayamai n P. paddicum Tepsin ®U3HECIIOCOOHOCTD
B TEYCHHE TpeX IHKIJIOB 3aMOPAKMBAHHUA-OTTAMBAHUs, B OTIIMYME OT MULEIUS,
HaXOAALIETOCS B PACTEHHUAX-X035€BaxX, KOTOPBIN MEPeKUBa 3TH LUKIBL. Y pac-
TEHUH-X035€B B BEYHON MEP3JIOTE MPUCYTCTBYIOT IPUPOTHBIEC KPHOIIPOTEKTOPEI,
u KpuouibHble Pythium spp. ciocoOHBIE UCTONB30BAaTh NPUCYIINE PACTCHU-
SIM MEXaHMU3MBI 3alIUTHL. BHIOIHE BOZMOXHO, YTO CyOCTpaThl MIIM PACTHTEIILHBIC
MPOU3BOAHBIC SIBISIOTCS MX €CTECTBEHHBIMH KPHONPOTEKTOPaMH, IO3BOJISIO-
LIMe pacTeHHUsSM MPEJOCTABISATh BHITOAHBIC YCIOBUS JUII MUKPOOPIaHU3MOB B
ycnoBusix 3amopaxkuBanus (Murakami et al., 2015). Tlony4yeHHbie pe3yabTaThl
SIBJISIFOTCS TIEPBBIM DKCIIEPUMEHTOM, MOATBEP>KAAIOLIMM 3Ty THIIOTE3y. [ Moresa
WCTIOJIb30BaHUS KPHOMPOTEKTOPOB PACTCHUI IpuOaMu HapsAy € €CTECTBEHHBIMU
KpHonporekTopamu ormevanu panee (Ozerskaya et al., 2009), a B.JI. Craxos c
coasropamu (Stakhov ef al., 2008) npoaeMOHCTPUPOBAIN COXPAHHOCTh MUKPO-
OpPTaHM3MOB B CEMEHAX BBICIINX PACTEHUH U3 3aMOPOKEHHO ITOYBHI B TEUEHHE
TBICSAYEIICTUI.

A. Tomd u A. Jlapomr (Gaudet, Laroche, 2013) ormerniu aBa MexaHU3Ma,
BKJTIOUAIOIINX YCTOMUMBOCTD MIIEHUIIBI K CHEXKHBIM TUIECEHM: |) TeHeTHYecKast
YCTOMYHBOCTH COpTa U 2) BO3pacTHasl yCTOWYMBOCTh COPTOB. PaHo mocaxeHHbIe
cOpTa O3MMOW MIICHUIIBI 3HAYUTENFHO OOJiee YCTOHUYUBBI, YeM IOCESHHBIE B

2 Ha ocHoBanuu ¢uioreHud W Mopdosoruu pox Pythium Obin pasnenéH Ha dYeThIpe HOBBIX poja:
Ovatisporangium, Globisporangium, Elongisporangium u Pilasporangium (Uzuhashi et al., 2010).
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OOBIYHBIE CPOKH, HE3aBUCHMO OT WX YPOBHsI YCTOHYMBOCTH K CHEXHBIM TLIECE-
HsM. O0e GOpMBI YCTOHUUBOCTH MHAYLMPYIOTCS MIPU HU3KUX TeMIeparypax BO
BpeMs 3aKaJuBaHus. TakKe acCOLIUUPYETCS C yCTOMYMBOCTBIO MITCHUIBI K CHEXK-
HOM TIecCeHH (QPYKTaH; YCTOHUMBBIE COPTa HAKAIIMBAIOT O0Jiee BHICOKUE YPOB-
HU (PYKTaHOB OCEHBIO M META0OIM3UPYIOT UX OoJiee MEIJICHHO B TeUEHHE BCeil
3UMBI 110 CPaBHEHHIO C BOCTIPUMMYMBBIMU COPTaMH, & PaHO MOCESHHBIE cOpTa
BCEr/la HaKaIUIMBaIOT OoJiee BHICOKME YPOBHU (PYKTaHOB IO CpaBHEHHUIO C 0O-
Jiee TIO3AHO MOCESHHBIMHU copTaMi. MeTa0onu3M(bl) yCTOWYMBOCTH K CHEXKHON
IUIECEHU HEU3BECTCH, XOTS MPEABIAYIIUE UCCIEI0BaHUS MPOAEMOHCTPUPOBAIIH
MO3UTUBHYIO PEryJISILHUIO 3aIIUTHEIX myTel. [onp n Jlapomem npencrasnena Mo-
JelTb yCTOWYMBOCTHU K CHEXKHOM MJIECEHHU, KOTOpasi 00bEANHSIET YCHIICHHE 3allHT-
HBIX TEHOB NPY 3aKaJIMBAHUH U PAaHHEM 3apa’KeHUH CHEKHBIMH IIJIECEHSIMH U TO-
MEOCTa30M, 00YCIIOBICHHBIM (PYKTaHOM, KOTOPBIN MOAJICPKUBAET IKCIPECCHIO
3alIUTHBIX TEHOB B 3UMHUI nieprosl. O BayKHOCTH IOHUMaHHS MeTaboIn3Ma pac-
TBOPHMBIX CaxapoB, 0COOCHHO ()PYKTaHOB, AJISl pOCTa PACTCHU, 3aKaIMBaHUS U
3apaKeHUs1 CHeXXHBIMH TUIeceHsIMH mucall 1013 ¢ coaBT. emé B KOHIIE MPOLIJIOTro
Beka (Gaudet ef al., 1999). IlocTenenHoe nucToIIEHHE 3amnaca (pyKTaHa YMEHb-
IaeT CocoOHOCTh PACTEHUS MOAEPKUBATH SKCIPECCHIO 3AIUTHBIX TEHOB H B
KOHEYHOM UTOTE MPUBOAMT K BOCIIPUUMYNBOCTH PACTEHUH, €CITN yCIOBUS CHETO-
BOTO TIOKPOBa COXpaHsAIOTCs. BoBineueHne oOMMX MyTel 3aluThl OMOTHYECKHX
1 abuotHueckux (HopM YCTOMYMBOCTH K CHEKHBIM TUIECEHSIM SIBJISIETCS] BaYKHBIM
paccMOTpeHHEM pa3padOTKU cTpareruii 00pbObI ¢ 3TUMU natoreHamu. [lo mHe-
umo M. Emmner u K. Tamypel, nanbHeiiliee n3ydeHue KOHTPOJS MeTabomu3Ma
(PYKTaHOB C TOMOIIBIO MOJIEKYJISIPHOM OMOIOTUH ¥ TEHETUKH JOJKHO IPUBECTH
K pa3paboTKe METOAOB YIyUIIEHHs CIOCOOHOCTH MEPE3UMOBKH 03UMOH IMIICHHU-
sl ¥ pypaxkubix TpaB (Yoshida, Tamura, 2011).

Bo30yauTenu cHeXHBIX IIeCeHeH MPUCIIOCOOMINCH K MMapa3uTUPOBAHUIO Ha
pacTeHHsIX, HAXOISIINXCS B COCTOSHUY TOKOsI B TeUeHHe 3UMHero nepuoaa. Lle-
JBIA psii TPHOOB, BKIIIOYAsT BO30OYAUTENEH CHEKHBIX IIECEeHel, CIocOOHBI 00H-
TaTh B apKTHYECKUX peruoHax, Apkruke u AHtapktuke (Robinson, 2001; Tojo,
Newsham, 2012). HauGonee nopaxaemble rpudaMu B AHTapKTHKE XO3s5€Ba —
mx# (Tosi et al., 2002). HenaBHo oOHapyskeHHbIN Ha Mxe Polytrichum juniperium
BO30yauTeNns cHexHOU mnecenu Typhula cf. subvariabilis na o. Kopons ['eopra
(AHTapKTHKa) MOATBEP)KIAET, YTO TPU POAA, MPEACTABIAIONINX BO30yIUTENEH
CHEXHOM 1uiecenu: Pythium, Sclerotinia v Typhula, MOTYT 3aHUMATh T€ K€ HUIIH
B 00oux [lonmspueix pernonax (Yajima et al., 2017). Komruiekc ¢usmonoruye-
CKMX MEXaHH3MOB TO3BOJIII aallTUPOBATHCS IPUOaM K CypOBBIM apKTHYCCKUM
YCIOBUSAM. DTOT KOMIUIEKC BKITIOUAET YBEIMYCHUE B TPHOaX KOHIICHTPALMH BHY-
TPHUKIETOYHOTO JUCaxapuia TPeXajo3bl ¥ MHOTOATOMHBIX CIIMPTOB IOJHOJOB,
HEPAaCTBOPUMBIX MEMOPAaHHBIX JIMITUIOB, TaK K€ KaK U HAIH4YHE aHTU(PPUZHBIX
0CJIKOB M aKTHBHBIX MIPU HU3KUX TeMmeparypax (epMmeHToB. KoMOMHAIMS 3THX
MEXaHU3MOB HEOOXOoauMa JijIsi TCUXPOTPOGHON U MCUXPOPUILHON (PYHKIUI.
OKoJIoTHYECKHe MEXaHU3MBI MOTYT 3aK/II04aThcsl B M30eranuu xononoB. Cropsl
IpuOOB MOTYT €XKErogHO MpopacTaTh BECHOW M JIETOM, M30erast XOJOIHBIX Me-
caueB. [To muennto Poouncona (Robinson, 2001), akkumMaTru3anus MALICTHS —
9T0 (M3MoIOTHYecKas ajanTanus K OMU3KUM K HYJIO TeMIlepaTypam, OfHa-
KO CTETeHb, MPH KOTOPOW 3Ta ajanTaius MPOUCXOIUT B €CTECTBEHHOH cpere,
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HesicHa. MenaHuH B TEMHBIX CENTHPOBAHHBIX TM(ax, KOTOpHIA MpeodiasaeT B
rpubax, BBIACICHHBIX M3 MONAPHBIX TOYB, TAKKE MOXKET 3alUIIaTh TU(BI OT
9KCTpEeMaJIbHBIX TEMIIEpaTyp W WUIrpaTh 3HAYUTENBHYIO POJb B COXPAaHCHHU W3
rona B roj. beprepo ¢ coaBropamu (Bergero ef al., 1999) Bbinenuiu u3 mouBbl
Ha 3emie @panna Mocuda 40 TakconoB rpuboB, oTHOcsammxcs K 21 poxy. ITo ux
MHEHHIO, MOAABIISIoIIee OONBIINHCTBO BUAOB MCUXPOQHIIBI, KOTOPHIE aKTUBHBI B
MOYBE B TEUCHHUE OHOTO WIIM HECKOJIBKHX KOPOTKUX MEPHOJOB POCTa C TIepHOAa-
MU TPOAOJKUTENBHOTO COCTOSTHHS MOKOS. TOJIBKO BTOPOCTETIEHHBI KOMIIOHEHT
MHUKOQIIOPBl apKTUYECKUX MO4YB, TpuObI ponoB Geomyces, Phoma, Therebolus
u Motierella, sBssACH ICUXPOOTUTOTpOamMu, 00IaIal0T OCTOSHHBIM MEJJIeH-
HBIM POCTOM.

[Ipu m3ydeHNH pazaUyYHBIX TPHOOB M CTPAMEHONMWIOB, W30JHPOBAHHBIX W3
Ha3eMHBIX MeCT OOWTaHWs AHTAapKTHKH, Oblla OTMEUeHa BHEKJICTOYHAs aH-
TU(QpU3Has aKTHBHOCTH, B TOM YHCJE BIEpBBIE y mpenactaButeneii Oomycota,
Blastocladiomycota u Agaricomycotina (Blackwell et al., 2006). O1tu pe3ynbra-
ThI emé pa3 mokazanu 1o, 4ro AD®b w/unm anTrdpusHbIe CyOCTAaHIMN ITUPOKO
pacmpocTpaHeHbl B apcTBaX IpUOOB M OMU3KUX OpraHuU3MOB. Pe3ymbraTsl Hc-
cnenoBanuiit ADB (22 k/]a) HaBOAAT Ha MBICITB, YTO OA3UAMOMHUIICTHI, BO3MOXKHO,
HUMEIOT OAMHAKOBYIO H30hopmy ADB.

Crenyer OTMETHUTD, YTO (PUTONATOTEHHBIM IPUOaM, BBI3BIBAIOIINM CHEXHYIO
IIeCeHb, YACIIIOCh MHOT'O BHUMAaHUS, B OTJIMYKE OT HEMAaTOreHHBIX TprOOB, 3a-
HUMAIOLINX TY K€ DKOJOTHUECKYIO0 HHIIY B TMOJISIPHBIX U aJbIIMHCKUX paiioHax,
JIECHBIX U TYHAPOBBIX Onomax. [locienHne OMOXMMUYECKHE UCCIIEIOBAHUS BbI-
COKOTOPHBIX M BBICOKOILIMPOTHBIX YCIOBHH OKPY)KaIOIIEH Cpeabl OKOHYATEIEHO
MOKAa3aJii, YTO aKTUBHOCTh MUKPOOPTaHU3MOB IO/ CHETOBBIM MTOKPOBOM B 3Ha-
YUTENBHOW CTETEHN CIIOCOOCTBYET ra30BBIM IIOTOKAaM, KPYTOBOPOTY yIlIepona
azora (Schmidt et al., 2013). Kpome toro, llIMuAT 1 Ap. mpoaeMOHCTpUPOBAIH,
YTO HEMaTOTeHHbIE TPUOBI SBISIOTCS JOMUHUPYIOUIMMHU OpraHU3MaMH OKpYKa-
foIel cpebl Ol CHETOBBIM ITOKPOBOM H BBITIOJIHSIIOT BayKHBIE (DYHKIIMU B TYH-
JPOBBIX U JIECHBIX IKOCHCTEMAX.

PacnpocTpaHeHue CHEKHBIX IJIeCeHel

CHexHble 1ieceHn pacrpoctpanenbl B CeBepHoM momymapui’: CeBepHas
Awmepuka, ceBepHasi EBpona u A3usi, TaM riie S9KOJIOTHYECKUE YCIOBUS UM MTO3BO-
JSAOT (T.€. IMEETCS MPOAOJDKUTENBFHBIA CHEXHBIN MOKPOB). CHEXHBII MOKPOB
MPEMSATCTBYET HAa MMOBEPXHOCTH MOYBHI 3HAUYUTEIBHBIM TIepernagaM TeMIeparyp,
TEMIIepaTypy OMHM3KYIO K HYJIIO, OTHOCHUTEIBHO BHICOKYIO M CTa0MIBHYIO BIIaXK-
HOCTh, 00€CTIEUMBAET TEMHOTY, MPEMSATCTBYIONIYIO paCTEHHUSIM (POTOCHHTE3HPO-
BaTh. PacTeHus-X03s51eBa, HAXOSIIUECS 10J] CHETOBBIM ITOKPOBOM B COCTOSIHUM
MOKOSI, TEPSIOT CO BPEMEHEM yCTOWYHMBOCTH K 3TUM MapaszuTam. JIuIis HeKoTo-
pBie daxynbTaTHBHBIE CHEXKHBIE TNIECEHH, Takue Kak Microdochium nivale, Mmo-
TYT OBITh OTHOCHUTEIHFHO HE3aBUCUMBIMHU OT CHEroBOTO nokpoBa (Tronsmo et al.,
2001). [Nopaxenne M. nivale MOXXET IPOTEKATh B 3aBUCUMOCTH OT TIOTOIHBIX YC-
JIOBUH IO THITYy «KOPHEBAs THUJIb — CHEXXHAS TUIECEHbY (C (POPMHUPOBAHHEM TOJb-
KO aHOMOP(bI) HITH «KOPHEBAsi THWJIb — )y3apHO3HBINH 0KOT JTUCTHEB — Qy3apro3

3 ECTb JIMIIIB HECKOJIBKO CIIyyaeB 0OHapy»KeHHsl CHEXHbIX 1uteceHeil B FOxxnom nonymapuu (Tojo et al., 2012;
Yajima et al., 2017).
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KoJOCa W 3epHa» (IIPpU HAIWYMU TeJie- U aHaMOop(HOW cTaauil, U pa3BUBATHCS
naxe B Kpacnogapckom kpae (Gor’kovenko et al., 2009).

Takoli BO3OyauTeNnb CHEXHOH IJIeceHu, Kak S. borealis, ABIsISICH HEKPOTPO-
(oM, opaxaert, Kak MpaBuUjI0, HOBPEKAEHHBIE MOPO30M PacTEHHS MIIH IIEPEXO0-
JUT MULIETTUEM C TOpakEHHBIX pacTeHui. [loatomy, kak ormeuan Huccunen, npu
TeMIIepaTypax MpH y3iax Kymenus Hike —2°C npeobnanan S. borealis, a mpu
Temneparype Bbite — npeodnanan 7. ishikariensis (Nissinen, 1997). [lostomy B
HentpansHoii EBponeiickoii wactu Poccuu yiep0 ot S. borealis He3HaunTENEH,
B oTnnume oT paiioHoB [loBomxbs, Ypana u Cubupu (Tkachenko, 2012). Pac-
MPOCTpaHEHHUE OCHOBHBIX BO30OyIUTENEH CKIEPOIMAaIbHBIX CHEXXHBIX IIeCEeHEH
S. borealis (puc. 8), S. nivalis (puc. 9) u T. ishikariensis (puc. 10) moay4eHsl B
pe3yibTaTe pOCCUICKO-AMOHCKUX 3KCIIEANIINI U HAITISIAHO MPECTaBIEHBI B pa-
6ote Tkauenko O.b. (2012).

OnuH ¥ TOT %e BUJ BO3OYIUTENS CHE)KHOW MJIECEHU MOXKET aJlallTUPOBATHCS
K pa3IM4YHBIM 0 CYpOBOCTH ycloBusM. Tak, ckinepounn HoBocHOMpPCKUX U305~
TOB BBIIEPXHUBaJH Oosiee 7 MUKIIOB 3aMOPaKUBAHUSA-OTTauBaHusl, MOCKOBCKHE
norubanyu yxke Ha TpetheM Iukie (Hoshino et al., 2001). To ke oTHOCUTCS U
k HopBexckum nzonsitam Typhula ishikariensis. IX pa3nenuiu Ha TP TPYIIIBI
(I, II u III). OHu Takxe pa3nuyaroTcs MO0 0COOSHHOCTSAM PaclpOCTPAHCHHS, a
rpymmna III Haubonee pacnpocrpaneHa B ceBepHbIX paiioHax Hopsernu. XommHo
C COaBTOpaMM CTPEMHCH BBIICHUTH HHU3KOTEMIIEPATYpHYIO aJalTalldio IITaM-
MoB T ishikariensis pynn 1 u Il ¢ sxonoruueckoid 1 OMOXUMHUYECKON TOYEK
3penus. Onpenesisiii MOpo30yCTONUUBOCTh 1. ishikariensis. Bce mramMmel rpyn-
nel [II moryt BepkuBaTh npu —40°C, a pasMHOKEHHE ITaMMa Ipymnmsl | uHru-
O6upoBanoch ObicTpbIM 3amMopakuBanueM. llItammel 111 rpynmer He pociu mpu
10°C. Tem He MeHee Mocie CTpecca 3aMOpaXMBaHHUA OHU MOTYT BEreTHpOBaTh
npu cyOneTanbHOM TeMneparype. OTH pe3ylabTaThl OKa3aid, YTO IKOJIOTHYECKOe
pacnpoctpanenue mraMmoB rpynnsl [ u III B ecTecTBEHHOM KiMMare MOXHO
00BsICHUTH ajanTaiuei kK Mopo3y (Hoshino et al., 1997).

Bo30yauTenu cHeXHBIX IJIECEHEH alalTHPOBAIUCH JaKe K MOJISPHBIM yCJI0-
Busim (McBeath, 2002; Tojo, Newsham, 2012). JIump B TakuxX 3KCTpeMalbHBIX
XOJIOMHBIX YCJIOBHUAX C MPHUCYTCTBHEM JUIMTEIHHOIO CHETOBOTO IOKPOBA, KaK
SxyTus, cHeXKHBIC TUIeceHU He oOHapyxenbl (Tkachenko, 2013).

Kpyr pacrenmii-xo3sieB Bo30yauTeJ/ieil CHe/KHBIX IJIeCeHeH

Kak yxe cka3aHo paHee, U3y4eHHE CHEXXHBIX IIECEHEH Hayanoch ¢ KylabTyp-
HBIX PacTEHH: 03UMBIX M MHOTOJETHHX XJieOoB. bonpimHCTBO BO3OyAMTENEH
CHEXHBIX IJIECEHEH — ONMOPTYHUCTHYECKHE MaTOTeHbI, T.€. CIOCOOHBIC MpH
OTIPEICNEHHBIX YCIOBUSX HAHOCHTH YIIEPO 3TUM PACTEHUSM: MPONOIKUTEIb-
HBI CHETOBOW TMOKPOB, TEMHOTA M 3alllUTa IO HUM OT 3aMOPO3KOB, ocialie-
HUE 3alIUTHBIX CBOWCTB pacTEHHA-XO3sIMHA, OJaronpusTHBIE YCIOBUS JUIS pac-
MIPOCTPaHEHUs U 3apa)XeHUs pacTeHuH B oceHHUI mepuon (Matsumoto, 1994;
Matsumoto, Hoshino, 2009). B nanHoii paboTe moka3aH Kpyr pacTeHUH-X035CB
BO30yIUTENCH CHEXHBIX IICCEHEH, pactpocTpanéHHbIX B Poccuu (Sclerotinia
borealis, S. nivalis v Typhula ishikariensis) ¢ IIUPOKUM KPYTOM XO35€B, U HE
MOKa3aH TaKUM Y3KOCIEeIHaIu3UPOBAaHHbBIM, Kak Microdochium nivale, Typhula
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incarnata, NOpakaroluX MPeUMyILecTBeHHO 3akoBbie (Poaceae) u Sclerotinia
trifoliorum, mopaxarouux pacteHus cemeiictBa 6000BbIx (Fabaceae).

IpeacraBneHHbIil B TAOMHIAX KPYT PACTEHHI-X0351€B COCTABIICH 0 PE3YITh-
TaraMm 00CJIeIOBaHMs PACTCHUIN KaK B JAUKOW MPHPOJE, TaK U B PA3TUUHBIX 0O0-
TAHWUYECKUX CajJiax, IJi¢ PacTeHUs, KaK MPABUIIO, UHTPOAYIIMPOBAHHBIE, YACTO
pactyuue B HECBOMCTBEHHOM UM OKPYKaIOLIEH cpelie.

CYHTaNOCh, YTO CUCTEMATHUECKUM ITPU3HAKOM HeKpoTpoda Sclerotinia borealis
(cun. S. graminearum, Myriosclerotinia borealis) (puc. 11) siBnsieTcs T0, YTO MATO-
TeH TopakaeT MCKIIOUMTENBHO pacTeHus u3 cemelrictBa Poaceae. MccnenoBanus
W. Caiito (Saito, 1998) mokazanu, uro rpud cnocobeH mopaxars [ris ensata var.
hortensis (anoHckuii upuc), 1. pseudoacorus, 1. hollandica (ronnanackuii upuc)
(Bce — cem. Iridaceae), Perko PVH (rubpun 3enénoro ynoopenus Mmexuy Brassica
campestris v B. chinensis) (cem. Brassicaceae), Allium fistulosum (cem. Alliaceae)
u Campanula portenshlagiana (cem. Companulaceae). Cnenyer K pacTeHHSIM-XO-
3sieBaM JI00ABUTH CesHIIBI COCHBI TiepBoro roaa (Gulaev, 1948; 1950) (puc. 12).
Kpyr pacrennii-xozseB Hekpotpoda S. borealis BkimrodaeT pacteHus 28 BHIOB,
17 ponos, otHocsmuxcs k 8 cemerictBam (Tkachenko, 2006) (Tabm. 2).

Jpyroii BO30yauTENh 3TOTO pojia, OMUCAHHBIN Ha 0. Xokkahao (Snonus) —
Sclerotinia nivalis 1. Saito (Saito, 1997), ObuT OTMEUEH Ha TPABSIHUCTHIX JIBYIOJb-
HBIX: ChesoOHOM Jontyxe (Arctium lappa), Chrysanthemum morifolium, Ambrosia
elatior, mopkxoBu Daucus carota, Angelica reptans n Plantago lanceolata. Jlanb-
Helilee U3ydeHre rpuda mokasaio ero MUPOKHH KPyr PacTeHUI-X035eB U pac-
MPOCTPAHEHHOCTh B CEBEPHOM MOJYIIAPHH. B CIIHUCOK TakyKe BKIIOYECHBI pacTe-
Hus 3 Konbckoro 1-Ba, rje rpud ObUT ONIMO0YHO ONpeenéH Kak Me30()UITbHBIH
Sclerotinia minor Jagger (Shavrova, 1989). Takxe u3-3a padots JI. Kon (Kohn,
1979) O6butn K 3TOMY BHAY CHHOHUMHU3UPOBaHEI S. intermedia Ramsey (Ramsey,
1924) u S. sativa Drayton et Groves (Drayton, Groves, 1943). Ckiepouunaib-
HBII TpHUO Ha TrONbIaHaX, onpeaenéH E.I1. [Ipouenko kax S. bulborum (Wakker)
Sacc. (Procenko, 1968) Obu1 Hamu omnpenenén kak S. nivalis (Tkachenko et al.,
2003b). Kpyr pactenuii-xo3sieB S. nivalis Birodaet pactenus: 84 sunos, 50 po-
noB, otHocsmuxcst k 19 cemerictBam (Tkachenko, 2006) (puc. 10). (tabn. 3).
B mocnennee Bpemst rpub OblT OTMEYEH HA CBEKJIE CTONOBOM (Beta vulgaris L.)
(cem. Chenopodiaceae) npu xpanenuu (Timina, Tkachenko, 2010), oGHapyxeH B
Kurae: Ha naryke noceBsHoM Lactuca sativa L. (cem. Asteraceae) (Li et al., 2000),
MHOTOJICTHEH TpaBe mpoctpene kopeiickom Pulsatilla koreana (Yabe ex Nakai)
Nakai ex Mori. (cem. Ranunculaceae) (Fu ef al., 2012; Xu et al., 2015), arpak-
Tuonece snoHckoM Atractylodes japonica Koidz. ex Kitam. (cem. Asteraceae)
(Zhou et al., 2012), Ha ounTke J030BUAHOM Sedum sarmentosum Bunge (cem.
Crassulaceae) (Fan et al., 2012), akruauauu octpoid Actinidia arguta (Siebold &
Zucc.) Planch. ex Miq. (cem. Actinidiaceae) (Wang et al., 2016) u B PecyOmnuke
Kopesi: Ha Mononbix moderax apanuu BeICOKO# Aralia elata (Miq.) Seem. (cem.
Araliaceae) (Lee et al., 2010) u keHbllIeHe OOBIKHOBEHHOM, HJIM HACTOSIICM
Panax ginseng C.A. Mey (cem. Araliaceae) (Cho et al., 2013).

Kommnekcustit Bun Typhula ishikariensis B pa3nuuHBIX CTpaHaX MHOTO pas
OTMCHIBAJIM Ha Pa3IMYHBIX X035ACBaxX Kak pasiuuHbie BUABL B EBporie HECKOb-
ko BuoB Typhula (T. borealis u T. hyperborea) onucan Dkcrpana B [Iseruu
B 1937-m u 1939 rony (Ekstrand, 1955), cOOTBeTCTBEHHO, 3aTeM OOHAPYKHUJI,
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Kpye pacmenuii-xossieg 6036youmerneii cHedjicHbIx niecenell

yto PemcOepr onucana B 1940 roxy cxonnsiii rpub B Afinaxo (Remsberg, 1940),
Ha3BaB rpub 7. idahoensis, 3aTeM yBUAENH, 4To MoA0OHKIN rpud 7. ishikariensis
(Mmnkapu — Ha3BaHHWE PEKU U MPOBUHIIMK HAa XOKKai10) ObLT OMKCAH 110 BCEM
npaswiaMm B AAnonuu eme B 1930 rony C. Mman (Imai, 1930). Beuto ormeueHo,
YTO SMOHCKOE Ha3BaHHE rprda NpUOPHUTETHO, HO B Poccuu rpub yacto otmevanu
kak 1. borealis v T. idahoensis. Kpome Toro, OBLTH ONMUCAHBI €IIIE JBA BHJIA ITO-
ro pona: 1. graminearum I'ynseBsiM B 1948 romy, mopakaroiuM CESTHIBI COCHBI
1-ro roga (puc. 11), 3makoBble COPHSIKU | 3Be3A4atKy, 1 1. humulina Ky3nenosoii
B 1953 rony, mopaxasmum xmens (puc. 4). E.IL. TlorarocoBa mpeanonoxuna,
4T0 3TO CMHOHMMEI 1. idahoensis (Potatosova, 1960). Cepre3Hblii BKIajg B CH-
cTeMaTu4eckue uccienoBanus rpuboB pona Typhula Buéc Péen (Reed, 1960),
pa3paboTaBIINiA METOJ, OTpENeNeH!s] COBMECTUMOCTH HM30JIATOB MPU ITOMOIIN
MOHOKapHOHHBIX TecTepoB. OH MPEUIOKWIT JU-MOH — CKpeluBanue (puc. 12),
OCHOBAaHHOE Ha HCIOJIb30BaHUN MOHOKAPHOHHBIX TECTEpOB (MHULENHHA Oe3 mpsi-
KEK) U UCCIICAYEMBIX JUKAPUOHHBIX M30JIATOB (MUIIENU ¢ mpsbkkamu). B npu-
poxre rpubsl Typhula cymecTBYIOT TOIBKO B BUJE JUKAPHOHOB. MOHOKApHOHBI
JIUIICHBI MPSKEK, U €CITU MPSHKKH, MUTPUPYIOIINE BMECTE C SIPaMHu, OTMEUAIOTCS
BHYTPH KOJIOHUM MOHOKapHOHA, 3HAYUT, TECTEP COBMECTHUM C AUKapuoHoM. [lo-
SIBUJIOCh HECKOJIBKO PadoT, ucmonb3yomux 31oT Metod. B CHIA cuutarot, uto
T. idahoensis v T. ishikariensis paznuunbie Bunsl (Bruehl et al., 1975; Bruehl,
Cunfer, 1975), B Kanazne B 1978 rogy Beinuia pabora Oprisosuia u CMuTa, neisiie-
ro Bun T, ishikariensis Ha Tpy Pa3HOBHIHOCTU: Var. ishikariensis, var. idahoensis
u var. canadensis (Arsvoll, Smith, 1978). IlepBbie /1Be Pa3sHOBUIHOCTH PA3iH-
Yanuch 0COOCHHOCTSIMH KJIETOK OOOJIOUKH CKIIEPOLMEB, Var. canadensis men-
KuMH CckiieponsMu. B Slnmornn MaiymoTo BBIACITWI TpU OMOTHIIA 3TOTO BUJA:
T. ishikariensis biotype A, T. ishikariensis biotype B u T. ishikariensis biotype
C (Matsumoto et al., 1982), 3aTrem oTHecs noclieiHUN TakCOH K 1. ishikariensis
biotype B ss form (Menkockieponuanbroii hopme) (Matsumoto, Tajimi, 1991).
B Hopeeruu takxe 6610 Beigeneno tpu rpymmst: I, 11 u 11T (Matsumoto et al.,
1996). Ilozxxe MaiymoTo, 0000IIMB BCE MUPOBBIE JAaHHBIE, BBIIEINI CIECAYIO-
LIYI0 TAKCOHOMHIO 3TOTO OBICTPOIBONIONMOHUPYIOIIETO BUAA, Pa3ieiHB KOM-
IJICKCHBIHM BuJ Ha fBa: 1. ishikariensis un 1 u T. ishikariensis Bun 2 (Matsumoto
et al.,2001). MsI monbs3oBanuck kinaccudukaipein N. Maiyymoto. DTH TaHHBIC HE
MIPOTHUBOpEYAT pe3ynbTaTaM MOJIEKYJISIPHOTO aHAIN3a, HCIoIb3oBaBiero RAPD,
ITS-RFLP u cukseHnc sigep paiionoB ITS (Hsiang, Wu, 2000), rme moxa3aHsl
pasmuuns 1. ishikariensis mexny 1. idahoensis u HeOONBIINE PAZTHYNS MEKIY
T ishikariensis u T. ishikariensis var. canadensis.

Hamm wccnenoBanus mokaszanu, 4yto B Poccum pacmpocTpaHeH Npeumy-
mectBeHHo 1. ishikariensis Bun 1. Bun 1 rpuba Typhula ishikariensis Buep-
BBIC HalJICH HAMU B a3MaTCKoil yacTu crpansl (puc. 13). B eBpomeiickoit yactu
Hamu otMeuascs Toibko 1. ishikariensis Bun 1 (Tkachenko et al., 1997). Kpome
T. ishikariensis Buma 1, Bum 2 HalimeH HamH Tojibko Ha JlambHem Bocto-
ke (Kamuarka, Caxanun, Maragan), npudeM B Maranane W30J8IT HUACHTUYCH
T. ishikariensis var. canadensis (no Arsvoll, Smith,1978), a Takxe B pedyru-
yMe JICJIHUKOBOTO Tiepuojia Ha balikane B mpearopesix xpebra Xamap-/labGan
(Tkachenko, 2013). Msl noarBepauiay, yto cuHoHnMu3uposanusie E.I. [lora-
tocoBoii (Potatosova, 1960) ¢ T. idahoensis sunsl T. graminearum v T. humulina
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otHocstcs K T, ishikariensis Buny 1 (Hoshino et al., 2004). B Hacrosimee BpeMs
ST BHJBI — CUHOHUMSBI 1. ishikariensis. Kpyr pactenuii-xo3sie 1. ishikariensis
BKJTIOUaeT pactenus 104 BUAOB U pa3sHOBUAHOCTEH, OTHOCAIUXCA K 60 pojgam u
19 cemeiictam (Tkachenko, 2006) (Tabm. 4).

VY ocTanbHBIX BO30YIUTENCH CHEKHBIX IUIECEHEH KPYT pacTEHUN-X035CB Kallu-
TAJILHO HE U3yYaJiCsl U COCTOUT MCKITFOUMTEIILHO U3 OJNU3KUX CEITbCKOXO3SIHCTBEH-
HBIX paCTECHHH, Ha KOTOPBIX MapasuTupyer. CleayeT OTMETUTD, YTO HEKOTOPHIC BO3-
OyIUTEIH CHEXKHBIX IUICCEHEW MOTYT 3apakaTh PACTCHUS JPYTHUX BO30yIUTENEH,
HarpuMep, OTMEUEH H30JAT S. nivalis, MOpaXKaroUUi KIeBEp, KOTOPBIH SBISIETCS
TpaJMIIMOHHBIM pacTeHueM-xo3stuHoM S. trifoliorum (Tkachenko et al., 2003).

KOHTPOJ'I]) Pa3BUTHUA CHEKHBIX nJjeceHeu

CraoxxHOCTh OOPBHOBI CO CHEKHBIMH TUICCEHSIMU 3aKJII0YaeTCs B TOM, YTO Ma-
TOT€HBI HHOUIHUPYIOT KYIBTYPBI, KaK IPaBUIIO, OCEHBIO, pA3BUBAIOTCS MOJ] CHEX-
HBIM [TIOKPOBOM M B Hayalie BECHBI, KOI/Ia COXPAHSIOTCS MOHMKEHHBIE TeMIlepa-
Typbl. B 3TOT mepuon onprICKUBaHWE pacTeHUH QYHTULUIAMH 3aTPYJHEHO HIIH
HEBO3MOXHO. Pa3nnvHbIM BO30YAUTENSIM CHEKHBIX MJIECEHEH OIaronpusTCTBYET
BBICOKUI CHEYKHBIM IIOKPOB U 3aTsKHAs BECHA. PazBuTHe ckieponuanbHON CHEX-
HOM TIECEHHU, KOTOPYIO BBI3BIBACT HEKPOTpOd Sclerotinia borealis, npoBouupy-
eTcs moaMep3anueM pactenuii. Y HaoOopoT, nopaxenuto ouorpodom Typhula
ishikariensis criocoOcTByeT HempoméEp3aias nousa. [loatoMmy ckieponuanbHas
CHEXHas IUIECeHb NpEeBaUpyeT B pailoHax, IJIe 4acTo PAacTeHHUs! MOAMEP3aroT
(IToBomkwe, Ypan, Cubups) (Tkachenko, 2012). OnHako HOBOCHOMPCKHE IOITY-
nsiiuu rpuba 1 ishikariensis 3Ha4UTENHLHO OOJIEE AN TUPOBAHBI K 3aMEP3aHHUIO,
yem MockoBckue mrammbl (Hoshino ef al., 2001). Kpome Toro, TouHo mporHo-
3UPOBaTh YCIOBHSI 3UMBI TPYIHO, CUIIBHOE Pa3BUTHE CHEXKHBIX TUIECEHEH pouc-
XOIUT JOBOJIBHO PEAKO, & CTOMMOCTh 3aIlMTHBIX MEPONIPHUATHII BhICOKa. B mira-
Te Bammnarton (ceBepo-3aman CILIA), rae cHeXHBIH MOKPOB OIaronpusiTCTBYET
Pa3BUTHIO CHEXXHBIX IIeceHei B okpyre yrmnac ¢ 1947 mo 1966 rox (16 3umuanx
CE30HOB) HauboJee BpeTOHOCHAs Kparnyuarasi CHe)KHasl IUIeCeHb OTMeueHa 4 ce30-
Ha, CpeHsIsI BpEIOHOCHOCTh — 8 CE30HOB, ciiabast — 3 ce30Ha U €€ OTCYTCTBHE —
4 ce3oHa. [[pyrumu cioBaMu, CHEXKHas TUIECEHb BBI3bIBACT 3HAYNUTENBHBIE TTOTe-
pu Goliee ONOBUHEI 3TOTO nepuoga Bpemenu (Murray et al., 2013). IIpu cunb-
HOM TIOP2KCHWH 3€PHOBBIX CHEXHBIMU IUIECEHSIMH TMPOM3BOAAT 3allaxvBaHUE
IIOJIEH U IEepeceB IUIOLIANEeH N0 ApOBble KyIbTypbl. Ha HEKOTOPBIX KyJIbTypax,
HampUMep P>KU, CYIIECTBYIOT CHCTEMBI 3allUTHl OT CHEXKHOMW TUICCEHH (Hampu-
Mep, po3oBasi CHexHas mieceHb) (Nazarova et al., 2000).

st 60pbOBI CO CHEXXHBIMU TUIECEHSIMH MPUMEHSIOT arpoTeXHUYECKHe, XHU-
MHUYECKHe U Ononormyeckue Metoabl. Emeé oquH crnocod yMeHbIIEHHs Mopaxke-
HUS CHE)XKHBIMH TIJICCEHSIMH — CEJICKIIUS YCTOMYMBBIX K HUM PacTEHHH.

ArporexHn4yeckuii MeTod. [Ipy Bo3aeIbIBAHUY PKU YEPEOBAHNE KYJIBTYD U
D1yOOKast BCTalllka YMEHBIIAET KOJMYEeCTBO HHOKYIoMa S. borealis B mpenenax
nonis (Gulaev, 1948; Khokhryakov, 1935), Ho He obOecnieunBaet 3(h(HEeKTUBHOM
00pBOBI ¢ TPHOOM H3-32 TOTO, YTO aCKOCIIOPHI TI0 BO3AYXY 3aHOCSTCS IJIaBHBIM
00pa3oM C HEKYIETHBUPYEMBIX 3eMelb, HATPUMED C JYTOB.

PasMmenenre mornomamnmx CoTHEYHYO SHEPTHIO MaTepralioB YEPHOTO 1IBe-
Ta Ha CHETY CIIOCOOCTBYET €ro TasHUIO BECHOH, U ymepd OT CHEXXHOU Tuiece-
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HU MOXKET ObITh yMeHblleH. Tak, emé B.B. ['ynseB pekoMmeH10Baa npy mo3aHei
BECHE C PACTAHYTHIM TasHHEM CHETa CrOHATH €ro MCKYCCTBEHHO (OCOOCHHO B
MOHM)KEHHBIX MECTax), pa30pachiBasi 0 MOBEPXHOCTH TOP(AHYIO KPOLIKY MU
3omy (Gulaev, 1948). Muorue aBrops! (Fisher, Bruehl, 1964; Bruehl et al., 1966;
Kotter, 1979) usy4anu BiusHue rpadUTOBOTO U YTOJBHOTO ITOPOLIKA HA YCKOpe-
HUe TasHUs cHera. MexaHnueckoe ynaneHue cHera HenmpaktuaHo (Gossen ef al.,
2001) 1 MOXeT yBEUUUTh MOBPEKACHUE PACTEHUH M3-3a TOTO, YTO OHU OUEHb
YyBCTBHUTENBHBI K 3aMOPO3KaM paHHEW BECHOH, IOCiIe TOro Kak CHer yOpaH
(Holston, 1953).

CeB0000pOT ¥ TIIyOOKasi BCIAIIKa — OCHOBHBIE MEPBI, CHIKAIOIME YUCIIO
CKJIEpOLeB B moyBe. Takast arpoHOMHYECKas MPAKTHKA TTOMOTaeT MUHUMHU3UPO-
BaTh NopaxkeHue QypakHbIX 0000BBIX, BBI3BIBAEMBIX S. trifoliorum u S. sativa Ha
3UMYIONIHX JBYAONBHEIX pacTeHusx (Loveless, 1951; Gold, Byther, 1979).

Pannwmii ceB 03MMON MIIEHUIIBI OCEHBIO MO3BOJISIET O0Jiee OKPEMNIINM pacTe-
HUSIM TIEPEHECTH MOpa)KeHNE KpamdaToid CHEXKHOHW IUIECEHBIO JydIle, YeM Mell-
KHM pacTeHUsIM Tpu Oonee panHux noceBax (Tomiyama, 1955; Holston, 1953;
McKey, Reader, 1979). Ilons, 3acesiHHbIC OYSHB MO3IHO, MHOTAA U30ETAIOT WH-
(UIMPOBaHHUSA, a €CIIM PACTEHUS OKaXYTCsl MHQUIMPOBAHHBIMH, TO OHH OTHOa-
1ot (Holston, 1953). Y paHo nmocesHHBIX paCTCHUH JIUCThS YAaCTO YHUUTOXKAOTCSI
CHEYHOH IJIECEHbI0, HO PACTEHHUE B LIEJIOM OTPACTacT BHOBb M3 y3Ja KyIICHHS
u onpasisieTcs. [loneBble OMBITBHI U dKCIIEPUMEHTHI B KiimMakamepax (Bruehl,
1967b; Bruehl, Cunfer, 1971) noaTrBep»aatoT, 4TO T€ PaCTCHUS, KOTOPHIE KPYII-
Hee, MIePeKUBAIOT TAKUEe CHEXKHBIE TUIECEHH, KaK Kpamdarasi i po30Bas, Jydlle,
HO Ha OoJiee KpyMHBIX 00pa3yeTcst 00JIbIe CKISPOLUUEB, YTO YCUINBACT HH(EK-
LUUOHHYIO Harpy3Ky Ha MOYBY B OymyIIeM.

XOTsl CPOKH MOCEBA CYIIECTBEHHO BIMSIOT HAa Pa3BUTHUE CHEXKHBIX TIECEHEH,
OT JPYTUX arpOHOMHYECKUX MPUEMOB B 3TOT mepuof (00paboTKa MmoYBbHI, 060-
pynoBaHue, ryOnHa moceBa) oHo He 3aBucHuT (Holston, 1953; McKey, Reader,
1979; Bruehl, Cunfer, 1971).

B HauGonbineil cTeneHn Ha pa3BUTUE CHEXHBIX IUICCEHEH BO3IEHCTBY-
eT ynoOpeHue a3oToM. M3-3a ero mpuMeHEHHs Ha Ta30HHBIX TPaBax pa3BUTHE
CHEXHOH TuieceHn yBennunBaetcs (Smith et al., 1989). Exxemecsunbie onkop-
MKH HEKOTOPBIMH KOMIOCTaMH 3(PQEKTUBHBI B CIEPKUBAHUH LIMPOKOTO Kpyra
OoJe3Hei, BKIIOYAs CHEXKHBIC MJICCEHH, BbI3bIBaeMble rpubamu Typhula spp. u
Microdochium nivale (Nelson, Craft, 1992).

[Ipu ceBoobopoTe ¢ KyJABTYpaMH, KOTOpPbIE HE OTHOCATCS K YHCIY pacTe-
HUN-X03sI€B )1 BO30OyIUTENIeH CHEXHBIX IUIeCEHEH, € pa3BUTHE YMEHbBIIACT-
c4. Y 03MMOU MILIEHUIbI, BBIPAILIEHHOW Ha I0JIE, TAE€ B TEUEHUE HECKOIbKHX JIET
BO3/ICJIBIBAJIACH SPOBas MILICHUIIA, TOpakeHue TpudoM 7. idahoensis ObLIO HIKE,
4yeM npu nocese nocie o3umoi mimeHuis (Bruehl ef al., 1966). [Tocine miorepHsI
ckiepoumeB 1. idahoensis ObUIO OObIIE, YeM mocie o3umoit mimeHuis! (Huber,
McKey, 1968). Ecnu Ha nmeHutle, nocessHHOU mocyie 6000BBIX (JIOIEpHA, JOH-
HUK OeNblii WM TOpOX), HAOII0AaNoCch HE3HAYUTENBHOE MOpPAaKEHHE CHEXHOM
IUIECEHBIO, TO C KAKABIM IMOCEBOM O3MMOMW MIICHHUIIBI CTENEHb STOTO MOpake-
Hus Bo3pactana (McKey, Reader, 1979). C nenbto CHUKEHHSI HA O3UMBIX KYIIb-
Typax pachpOCTpPaHEHHsI M Pa3BUTHS CHEXKHOW IUIECEHU (MMeeTcs B BHIY, KO-
HEYHO, PO30Basi CHEXKHAsI TUIECEHB) U YAYUIIeHNsT UTOCAHUTAPHOTO COCTOSHUS,
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O.I. Mapsuna-UYepemubix U I'M. XusMaTyulnHa CUMTArOT, YTO Hapsagy ¢
MPOTPaBIUBAHUEM CEMSH U BHEIPEHUEM YCTOWYMBBIX COPTOB HEOOXOIUMEI Ce-
BOOOOPOTHI, HACBILICHHBIE TAKUMH KYJIBTYpaMH, KaKk 3epHOBbIe, 000OBbIE U
MHoroneTHrue 006oBbie TpaBbl (Maryina-Cheremnykh, Khismatullina, 2016).

Xumuveckuii Meron. IIporpaBnuBaHue 3€pEeH HCIBITAHO NPOTHUB CHEX-
Hoit ecenu (Lawton, Burpee, 1990; Sprague, 1956) u mmpoko ucmoin3yer-
csi 11t 6opwOBI ¢ (y3apro3HON MH(EKIMeH ceMsH, BHI3BIBAEMON B TOM YHCIIE
u Microdochium nivale B cesepHoii EBpone (Olvang, 1992). B Poccuu mpo-
TUB TH(]YNE3a 03UMBIX 3epHOBBIX KynbTyp [7. incarnata m T. idahoensis (cun.
T. ishikariensis)] pekOMEHIOBAIOCH MTPOTPABIMBAHUE O3UMBIX 3CPHOBBIX OaiiTa-
HOM YHUBepcasioM, OaiiTanoM, OeHnaroM (QpyHIa300M), TPAHO3aHOM U TICHTHY-
pamom (Polityko, 1978), xoTs1 pekoMeHAaMsI TI0 IPOTPaBIMBAHUIO OCH3UMUIA-
30JIbHBIMH TIpeTapaTaMyu OCHOMHUIIOM, (yHIA30J0M U Ap. NpoTuB Typhula spp.
BBI3BIBAET COMHEHHUE. D(PPEKTUBHOCTD (DYHTUIMIOB MPOTUB Pa3IHMYHBIX BHIIOB
BO30yIUTENEH CHEXHBIX TUIECEHEH HEOJMHAKOBA, a B HEKOTOPBIX Clydasx 00-
paboTka Jaske MOKET CTHMYJIMPOBaTh pa3BUTHE CHEXXKHOH IuteceHu. Hampumep,
nopaxxkenue rpudbamu poma Typhula yBennumBaeTcs mpu oOpaboTke OCHOMHU-
nom (Hoftun, 1978; Haegermark, 1979), nepkoounom, 6asuctunom (Ebenebe,
Fehrman, 1974). Ycunenue pazputus tugynésa B ciiydae ¢ OGHOMUIOM CBSI3aHO
CO CTHMYJALIMEH pocTta rpubHoro munenus (Smith et al., 1970) n nonaBneHu-
eM aHTaroHuctuueckoir mukoonotel (Hossfeld, 1974). Ilopaxenue tudynczom
MOXET BO3pacTaTh U MpHu 00paboTKe APYTMMH MECTUIHIAMH, HAIPUMEP HHCEK-
tuiaom auMeraitanoMm (Cavelier, Maroquin, 1978). B Bamkoproctane addek-
TUBHBIM MPUEMOM CHIDKEHHUSI TIOPAKEHHOCTH PO30BOM CHEXHOU TUIECEHBIO (3(-
(exruBHOCTH 60%) OBLIO MO3IHEOCCHHEE ONPBICKMBAHUE TTOCEBOB (DYH1a30JI0M
(Sakhibgareev, Garipova, 2010).

B cepenune XX Beka st O0pbOBI CO CHEXXHBIMHU IUIECEHSMH MPUMEHSIIH
PTYTHBIE M1 MHOTHE APYTHe (yHTHIHIBI, KOTOPBIE ceifuac He pa3pemieHbl 0 3KOo-
noruyeckuMm coobpakenusm (Francis, 1994; Vargas, 1994). Kak HeraruBHbIH
aCIIeKT paccMaTpHUBAaeTCs TO, YTO PTYTHBIE (PYHIMUMABI HE pa3fiaraloTcsl Ha He-
TOKCHUYHBIE KOMIIOHEHTBI, OCTAIOTCSl TIOCTOSHHO B MOYBE, HApUMEp Ha TOJAX
st roibda (Fushtey, Frank, 1981), u MoryT 3arps3HsaTh OJU3JIEKAIINE BOIHBIC
skocuctemsl (Matthews ef al., 1995). B Poccun ucnons3oBanue pTyTHBIX COEIU-
HeHH B pyHrunmax 3amnpemiero (Anonymous, 2017).

Bricka3biBaeTcss MHEHHE, YTO ONPHICKMBAHHE MOJEBBIX KYJIBTYp HPOTHB
CHEXHOM IIJIECEHU B 11eloM HedkoHOMHYHO (Gossen et al., 2001). Xors ¢yH-
rUIU MOXKET 3 PEKTUBHO 3alIMTUTE 3epHOBBIC (Sprague, 1956; Hoftun, 1978;
Jamalainen, Fenstermacher, 1969), snudurornun ciydarorcsi cnopaandeckua 1
HEBO3MOXXHO 3apaHee OMpeesuTh NoTpeOHOCTh B 00paboTke. ONMphICKUBaHUE
(yHrUIHIAMH YKOHOMHUYECKH OINPaBIAaHHO B TOABI C CHJIBHBIM MOpaKEHUEM,
KOTa yIaéTcsl MOIyYUTh 3HAYUTENBbHYIO BHITONly (HampuMep, YBeJIHUeHUE Ypo-
Kasi, yTydlIeHne KauecTBa MPOAYyKTa Wi cTa0MIbHBIN qoxon). Kak pesynbrar,
B OONBIIMHCTBE Pa0OT MO MPUMEHEHHIO (YHTHIHMIOB HCCIEAOBAHUS MPOBO-
JIWTM Ha ra3oHaXxX Juisi roibda m3-3a ux Beicokoi ctoumoctu (Futhtey, 1980;
Kallio, 1966).

B ceBepnoii SAAnonun (Saito, Tkachenko) ompeickuBanue QyHruuugamMu 1o
JMCTBSIM B Hauasle 3uMbl — 00s13aTeNbHBINA TPUEM ITPH BO3/EIBIBAHUH MIICHUIIBI,
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T.K. CHE)XHasl IUIeCeHb CHWXaeT e€ ypoxai. S. borealis Ha MIIEHUYHBIX TONAX
OOBIYHO BCTpEYAETCS B COYETAHHUHM C OAHUM MU Ooliee TaTOreHaMHM, BBI3bIBa-
IOIUMH CHEXHYIO TUICCeHb, Hanpumep, 1. ishikariensis unmu M. nivale. Cneno-
BaTelbHO, HeoOXoauM QyHrunua, 3Q(GEKTUBHBIA MPOTHB BCEX STHX MaTOTEHOB,
WM CMECh HECKOJIBKUX (YHTUIHIOB.

Ha Xoxkaiino, roe o3umasi miieHua KylIbTHBHpYeTCsl 0ojiee 3KCTEHCHUBHO,
4yeM rae-nu0o B SnoHuu, uis OOpsObI CO CHEKHOHN IUIECEHBIO PEKOMEHIYIOT-
Csl CNEAyIoIe NEHCTBYIONINE BellecTBa (YHTHIUIOB: (IyasMHaM — IPOTUB
S. borealis, T. ishikariensis, T. incarnata n M. nivale, dayazumam — TpOTHB
S. borealis, Tmadonar-meTn — npoTUB S. borealis, UMUHOKIA3WH — TIPOTHB
S. borealis u M. nivale.

B Kanane nepen ycTaHOBICHHEM CHEXHOTO ITOKPOBA IPOTHB CEPOM CHEXKHOM
IUIECEHU MPHUMEHSIOT ONPBICKMBaHWE (QYyHIHIIMAaMU C ACHCTBYIOIIUMH Bellle-
CTBaMH XJIOPOHEOOM, XJIOPOTAJIIOHUIIOM, UTIPOAMOHOM, ITPOITMKOHA30JI0M, KBUH-
to3eHoM (Serafinchon, 2001).

B CIIIA cnmcok pa3pemi€HHBIX MpenapaToB (IIpeAcTaBlIeHbl Ha3BaHUs AeH-
CTBYIOIINX BEIIECTB) MPOTHUB CHEXXHOM IJIECEHH IIUpE: a30KCHCTPOOUH, XJIO-
poHed, xjopoHed + THO(aHAT-METWN, XJIOPOTIUIOHHI + (QEeHapUMoi, XJIO-
POTILTIOHMII + THOMAHAT-METH, ITUIIPOKOHA30J, (eHapuMOd, (IFOTOIAHIII,
urnpoauon, [IIXHbB (meaTaxmopHATpoOEH30IT), MPOTTMKOHA30, THPAM, TPHATAME-
(don n Bunko3anuH (Watkins, 1999).

B Hacrosmiee Bpems B Poccuiickoii denepaiviv, COMIaCHO CIUCKY pas3pe-
ménHbIX Ha 2017 rox ¢ynrumumoB (Anonymous, 2017), momyckarooTcsi K Hc-
MOJb30BAHUIO (QYHTHUIMIBI CO CIECAYIOUIMMHU ACHCTBYIOIIMMH BEIECTBAMHU:
A30KCUCTPOOHH, HIIPOJMOH, MPOMMKAHA30]I, TUPaM, TpuaauMeoH, peHapuMo,
XJIOPOTOJIAHMUII, HUIIPOKOHA30J1 (OTMETHUM, YTO PEKOMEHAAIINH 0 IPUMEHEHHIO Ha
Ta30HHBIX TPaBax M 03UMBIX 3€PHOBBIX IIPOTHB CHEXHOU TuteceHu HeT). [IpoTus
CHEXXHOM TUIeCeHH (B TOM 4HcIe TU(DYIE3HOI ) PeKOMEHJOBaHO MPEAIIOCaI09HOe
MIPOTPABIMBAHKE 3epHA O3MMOM PXKH MpenapaTamMu cO CIEAYIONIIMHA IeHCTBYTO-
IIMMHU BelllecTBaMU: KapOeHIa3uM — mpernaparsl kondyro cynep, KC*, kondyro
cynep koiop, KC («Agro-Chemie Kft.», Benrpus); dpepasum, KC (OO0 «Arpo
Okcniept [pym», Poccus); kapbonap, KC (OO0 «Arpobropo Pyc», Poccus); kap-
O6eHnaszum + kapOokcuH — mpemnapar kondyro aymret, KC («Agro-Chemie Kft.»,
Benrpus); cinoxHas cMeCh KIIOTHAHUANH + (DIIyOKCacTpOOHH + IPOTHOKOHA30IT +
TeOykoHa3oi — npenapar cieank komon, KC («Bayer CropScience AGy», I'epma-
Husl). B nureparype onucan QyHrHINA TEPMUHATOP C TEMH XKe JEHCTBYIOLINMHI
BEIIECTBaMH, 4TO ¥ B mpenapare koudyro aymier (Levitin, Tyuterev, 2003), oa-
HAaKO B CIIMCOK MECTULUAOB, Pa3pelIEHHBIX K IPUMEHEHUIO Ha Teppuropun PO
9TOT (PYHTHLUJ HE BKIIOUEH.

B MypMmaHnckoii obOnactu, oueBUAHO TpOTHB Sclerotinia nivalis (aBTOpBI
obo3HauatoT Tpubd Kak Sclerotinia sp.), nzydeHa 3(pQEeKTHBHOCTH COBMECT-
HOTO TIPUMEHEHUs TIEHTHypaMa’, W3BECTKOBAHHUS MOYBCHHBIX CyOCTpPaToOB M
BHECEHHS MOJHOTO MHHEPAIbHOTO YAOOpEeHHsT Ha HUBSHHUKE OOBIKHOBEHHOM
(Leucanthemum vulgare) (Shavrova, Kislykh, 1987a). ITeatunypam, 50% c.ni’, B
BHJIC BOAHOM cycrieH3uu (6 T mpenapara B 5 J1 Boabl Ha 1 M?) BHOCHJIM B TIOYBY
METOJIOM CILIOLTHOTO IOJIMBA BO 2-# JieKaJie aBrycra M Hadane ceHTsops. Kak

4 KC — KOHLEHTpAT CyCIIeH3HH.
° Tlenrnypam He BxoguT B CIIMCOK pa3peléHHbIX arpOXUMHUKAToB... 3a 2017 rox (Anonymous, 2017).
¢ C.m. — CMaYMBAOLKH TIOPOLIOK.
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MOKa3aJlil MCIBITAaHHUS, KOMIUIEKCHbIE Mepbl OOpHOBI MO3BOJIAIOT 3HAYUTEIHHO
CHHM3HTH MOPAKEHHOCTh HUBSHHUKA CKIEPOLHATILHON FHUIIbIO. J{OTOTHUTEIbHEIE
UCTIBITaHUSl TIOKa3ajH, YTO COBMECTHOE NMPHMEHEHHE W3BECTKOBAHUS, HUTPO-
ammodocku B 03¢ 60 kr/ra u mepaszona’ 10 kr/ra (mo mpemapary) MO3BOJSET
PE3KO CHH3HUTH MOPaKeHWE HHUBSHUKOB CKJIEPOLHAIBHON THUIIBIO, YBEIUYHTh
UX MPOAYKTHUBHOCTH M YIyUYIINTh AeKopaTuBHOCTH (Shavrova, Kislykh, 1987b).
[entaruypam 60 kr/ra (1o npenapary) aeiicTBoBan MeHee d3pdexTuBHo. B ycio-
BUSIX 3aTSDKHOM OCEHH, OBICTPOro HapacTaHus MH(eKInoHHOTO (oHa U pa3Bu-
THUs OOJIE3HU YHCIO 00pabOTOK pacTeHHH XUMHUYECKUMH MperapaTaMu ciieayeT
YBEIMYUTH A0 3—4 B Ce30H (BTOpas M TPEThs JIeKalabl aBrycTa, CeperHa U KO-
Hell ceHTAOps ). OHM MUILYT, YTO Ba’KHO YUUTHIBATH MOSBICHHE YCTOWYMBBIX pac
B030ynuTeNs OOJIE3HU B JIepo3ally U APYTUM CUCTEMHBIM Ipenaparam. 1o 3Toit
MPUYHMHE TOJIMBBI PACTCHUH NIEpO3aJIOM CIIEAYeT YepeaoBarh C MOJMBAMH ITIEH-
tarnypamoM. Kak mokaszanu manpHelmme onbIThl (Shavrova, Kislykh, 1987b)
HapsAy C JAepo3ajioM NPOTHB CKIEpOUUANbHOW THUIN 3(PdeKTUBHBI OCHOMMI
(50% c.n.) u dynmazon (50% c.1.), KOTOPbIE MOXKHO MPUMEHSTH KaK CIIOCOOOM
nonuBa (1 r mo npemnapary B 5 1 Boabl, Ha 1 M?), Tak u onpeickuBanueM (0,1—
0,2%-Ho¥ cycnieHsueii) pactenuil. Kpaline He00X0JUMO TIATEIBHO YIaIsATh MO-
paxEHHBIE PACTEHUSI BMECTE C KOMOM 3€MJIH.

UcnpiTanne GyHrHIUAOB MOKa3ajo, YTO MU 3alIUTe 3JIaKOBBIX TPaB U O3U-
MBIX 3€PHOBBIX OT CEpOil CHEXHOM IieceHu (Bo30. 1. ishikariensis) Hanbomnee
3¢ PEKTUBHO ONPBICKUBAHKUE JTUCTOBOW MOBEPXHOCTH PACTCHUH Tepe]] yCTaHOB-
JICHHEM MOCTOSIHHOTO CHEYKHOTO MOKpoBa mpemnaparamu aisTo (0,2 51/ra), ansTo
cymep (0,4 n/ra) («Syngenta AGy», [lIBeiiapus) wiu coueTaHue BBIIICTICPSUUC-
JICHHBIX 00pabO0TOK ¢ MpeANocaJ0YHbIM NPOTPAaBIMBAHUEM CEMSH MpenapaTaMu
OUBHICHT cTap (2 11/T) U AuBHACHT ToTanb (2 1/T) («Syngenta AGy, lIBeiinapus)
(Cepas, 2001). Tonpko MpOTpaBIMBaHUE CEMSH O3MMBIX 36pHOBBIX MPOTHUB Ce-
poli CHeXHOI! mieceHn Hed(PEKTUBHO, HO, YUUTHIBAS 3AIIUTHOE JICHCTBUE STHX
MpOTpaBHUTENEH MPOTHB KOPHEBBIX THUIIEH, LIEIecO00pa3Ho coueTaTh MpOTpaB-
JUBAaHUE CEMSH C Ha3eMHOH 00pa0OTKO# ¢ MOMOIIBIO HCIIBITAHHBIX (DYHIHIINAOB
(Cepas, 2001). B noneBbIX yCIOBHAX HAWIYUIIyIO 3alllUTy OT MOPaXEHHUS O3H-
MBIX 3€PHOBBIX CHEXKHOM TuieceHbto (M. nivale u T. ishikariensis) obecniednBaio
OIIPBICKMBAHUE TIOCEBOB TEpe]] yCTAaHOBICHUEM CHEXHOTO MOKPOBA Mpernapara-
MU alIbTO cymnep u TuAT npu pacxozae 0,5 n/ra. buonornyeckas 3(hHeKTHBHOCTD
NPUMEHEHUSI JTUX IpernapaToB COCTaBWiIa, COOTBETCTBEHHO, 96,1 u 93,1%.
Ycranosneno (Sarycheva, 2010), uto 06paboTka pacTeHHi peryasTopaM pocTa
obepers (OO0 «Opton», Poccus) u cuik (3AO0 «Onxa-Cunk» u «CasHbi-Oi-
xa», Poccust) cnepuBatoT 3apakenue pacteHuid rpudom 1. ishikariensis na 30
CYTOK, (OYHTHLIUIOM aJibTo cynep — Ha 75-90 cyTOK B 3aBUCUMOCTH OT BBICOTHI
U JUTUTENILHOCTH COXPaHEHHUS! CHEXKHOTO MOKPOBAa. 3aIlUTHOE JCHCTBHE (YyHTHU-
LU/a anbTo Cylep NpOsBISUIOCh Ha NpoTsbkeHn: 75—90 cyTOK mpu Onaromnpusr-
HBIX JJIS1 pa3BUTUS THQYAE3a TOroaHbIX ycinoBuid 1 90—105 cyTok — mpu mMeHee
OnaronpusTHeIX. [Ipy couyeTaHuM MPOTPaBIMBAaHUS CEMSIH IpErapaToM MaKCHM
1 OCEHHETO ONPBICKUBAHUS AJIBTO CyIEp pacTeHHs MIICHUIIBl B TEUEHUE BereTa-
UM TIPEBOCXOAMINA KOHTPOJb 1O (PU3HOIOTHUECKUM MOKa3aTessiM (coaepKaHue
xJopo(uIia, BOAOYAEPKUBAIOIAs CIIOCOOHOCTb, CyXas Macca pacTeHUI) U B KO-

7 Ilepazon He BxoquT B CUCOK pa3periéHHbIX arpOXUMHUKaToB... 3a 2017 rox (Anonymous, 2017).
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HEYHOM CUETE 0 ypoxKaHOCTH, KoTopas Obuia Ha 70—-80% BbIlIe KOHTPOJIBEHOM.
Buonoruueckast 3 pekTHBHOCT 0OceHHeH 00paboTKK 03UMBIX KYJIBTYp IIpernapa-
toM aneto cymnep (0,5 n/ra) cocrapnsuia 80-90% u He 3aBuCeNa OT IPUMEHAEMBIX
MpoTpaBUTENEH CeMsH, MPUYEM B YCIOBHIX YMEPEHHOTO Pa3BUTHS TU(ynE3a
a¢dexTuBHOMN Obla Aaxke nonoBruHHAS HopMa (0,25 11/ra). B pabote Ha 10 Bumax
ra3zonHbix TpaB (Kostenko, 2012) B kauecTBe BO30yAHTENCH PO30BOM CHEXHOM
IJIECEHH PACCMOTPEHBI BOCEMb BUIOB poja Fusarium Link, Bkmtouas M. nivale.
BrusiBnena Boicokas aggektuBHOCTE hyHrHIuaa 6paso, KC (1.B. XI0poTanoHu,
500 /1) mpu HOopMe 2,0 11/Ta 17151 OCEHHETO OMPBICKMBAaHUS TPABOCTOEB palrpaca
MacTOMIIHOTO U OBCSHHIBI KpacHoW. JToT npenapar B 2010-2011 romax cHU3MA
pa3BUTHE PO30BOM CHEXXHOM MieceHr B 2—4 paza 3¢ eKTHBHEE STATIOHHOTO IIpe-
napara kBaapuc, CK (1.B. azokcuctpobus, 250 /7).

[IpoTuB po30BOIi CHEKHOM TIIECEHH PKH B POCCHU MCTIONB3YIOT MAKCHM CTap
(2 n/1), Gaiitan yHuBepcan (2 kr/T), dynaaszon (2 kr/t), auBuaeHy (2 1/T), koi-
¢yro cynep (2 n/t), pakcun (1,5 n/t), Buntmr (2 1/1), npemuc (2 1/T), peHopam
cynep (2 u 1,5 xr/t), arar-25K (0,03 kr/t); cmecu: Bunnut + arar-25K (1 n +
0,03 xr/1), muBuaena + arar-25K (1 1 + 0,03 kr/t) (Nazarova et al., 2000). [{ns
MOBBILIEHUS S(PPEKTUBHOCTU 3aIIUTHI PKU OT CHEKHOW IIECEHH HMCIIOIbh30Ba-
JI1 OCEHHIOI 00paboTKy moceBoB (B (aze Kymenus) pynnazonom (0,6 kr/ra) u
kondyro cynep (2 n/ra). Haubonee BbICOKUE MOKA3aTeNM MONYYCHBI IIPU COUe-
TaHUK MPOTPABIMBAHUS CEMSH C OCECHHHM ONPBICKMBAaHHEM — OHMOJIOTHYECKast
a¢dexTuBHOCTH cocTaBmia 72—84%, npubdaBka ypoxas — 4 11/ra, X031iCTBEHHAsI
spdexruBHOCT 110—-111%. ITomoOHBIE pe3yabTaThl OBUTH MOTYYEHBI IPH IPOBE-
JCHUU OCeHHEH 00pabOTKU M NPOTPaBIMBAHUEM CEMSIH AUBUACHIOM, BUHIIUTOM
u npemucoM (Nazarova et al., 2000).

U3-3a cl10XHOCTH POTHO3UPOBAHUS [TOTOJHBIX YCIOBUI YaCTO BMECTO OIXHOM
00pabOTKHN MPUXOAMUTCS MPOBOANTH HECKONIBbKO. Ha priHKe meprnoanvecku nposis-
JISIFOTCS HOBBIE JICHCTBYIOIINE BeIeCTBa U (DOPMYIIBI, HO 3aIl[TEe OT CHEKHOM T1Ie-
CEeHH Ipu oMoy yHruuunoB Tpedyercs anprepHarusa (Frank, Sanders, 1994).

Buonoruueckuii meroa. Ilpu pa3pabotke OGromornueckoro Meroga HeoOXo-
VMO TIPEKAE BCETO M3YyYUTh B3aMMOOTHOLICHHUS MeX Ay oprannsmamu (Burpee,
1994).

B cnydae ¢ Hu3KOTEMITEpaTypHBIMH OPTaHU3MaMH B KaueCTBE aHTarOHUCTOB
MOTYT MCIIOJIb30BAThCS KaK Me30(MILIBI B IEPHUO]] COCTOSTHHS TOKOsI Y BO30yau-
TeJlell CHEXXHBIX TUIeCeHeH (CKIepOLUrH) B JIETHUE MECALBI, TaK U HU3KOTEMIIe-
parypHble OMOareHTHl, akTUBHBIE BO BpeMs pa3BUTHs maroreHoB (Matsumoto,
1998).

B psne paboT mpoTHB CHEXHBIX IIECEHEH, BhI3bIBAcMBIX Typhula spp., uc-
MOJIB30BANIN KaK €CTECTBEHHBIE CYNpeccopsl (HallpuMep, KOMIOCTHI), TaK U aH-
TAarOHUCTHYECKHE OPTaHU3MEI.

EsxemecsiuHOE BHECEHHE OTHOCHTEIBHO HEOONBIINX KOJHYECTB CYIIPECCHB-
HBIX KOMITOCTOB (5 kr/100 M?) BO BpeMs BereTalui MOXKET MOJaBIsITh MHOTHE 00-
JIE3HU Ta30HHBIX TPAaB, BKIIIOYasi CHEXKHYIO IIECEHb, BEI3BIBAEMYIO IpUOaMu pona
Typhula (Nelson, Craft, 1992; Boutler et al., 1992). Taxxe 3¢ dexruBHO BHECE-
uue yaapubix 103 (100 kr/100 M?) HEKOTOPBIX KOMIIOCTOB Ha TOJS s roiibgha
Mo31HeH oceHblo. [ maBHas mpoOieMa cynpecCUBHBIX KOMIIOCTOB — X pa3iudHas
a¢dexTuBHOCTH 1O rogaM U yuactkaMm (Nelson, 1992).
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B IlIBenun uzyuanu BiausHue 164 GakTepuanbHBIX H30JIATOB IpHU 00paboTKe
CEMsIH MIPOTUB THUJIM KOPHEH, BBI3bIBAEMOU Fusarium culmorum v Bo30yauTens
po30Boii cHexHOU TieceHu M. nivale. OTMeueHa 3QPEKTUBHOCTL TpeX (iroo-
PECLIEHTHBIX TICEBAOMOHA U 0HOTO H3osta Pantoea (uzonat VF 626), pe3ynb-
TaTMBHOCTH KOTOPBIX HE ycTynasa TakoBoH y ¢ynruumaa Guazatine (Johansson
et al., 2003). DxciepuMEHTHI [0 CPaBHEHUIO 00pabOTKU CeMSH U ONPHICKUBAHHS
Oakrepueit Pseudomonas brassicacearum (mramm MA () npu nocese 06pado-
TAHHBIX CEMSH TOKa3aJld HEKOTOPYIO 3(PQEKTUBHOCTh, HO MPU ONPHICKUBAHUHT
ona Obuta MenbIe (Levendorfs et al., 2008).

buodyurunma Enena, J)K® Ha o3umoit mienune copra besenuykckas oOnamaer
ouonorunyeckoil 3h(HeKTHBHOCTHIO MPOTHB CHEXHOM IJIECEHN HA YPOBHE XUMHU-
yeckoro ¢pyHrununa gepasum, KC, a Taxke pocToOCTUMYIUPYIOLIMMU CBOHCTBA-
MH, YTO TIO3BOJISIET MY JaKe B IKCTPEMAJIbHBIX YCIOBHAX (3aCyXa) 00ECTICUnTh
BBICOKYIO YpOKalfHOCTh 3epHOBBIX KynbTyp (Kuzina et al., 2011).

Hexotopeie Buawl pona Trichoderma — aHTaroHUCTBHI JIETHUX CKJIIEPOLIUCB
T’ incarnata ¥ MOTYT YMEHBIIATH MMOTEHIIMAT HHOKYIIOMa Y BO30yIuTems cepoit
CHEXHOH TuieceHH. JKM3HEeCTIOCOOHOCTh CKIIEPOLMEB 3HAUYMTEIHHO yMEHbIIa-
Jach Mociie MHKyOauu ¢ Kyasrypamu Trichoderma B Teuenne 6 cytok (Harder,
Troll, 1973). B UyBalickom cenbCKOX03HCTBEHHOM HHCTUTYTE MTPOBEIIN MCIIbI-
TaHHEe MPEANOCaTOuYHON 00paOOTKH YEPEHKOB XMeIlsl MPOTHB TH(YNE3a KaK Xu-
mudeckux cpencts 3amuThl (TMT], MapraHIOBOKHCIOTO Kajus U OOpI0CKOM
XKHUIKOCTH), TaK ¥ ABYX (GOpM OMOJIOTHMYECKOTO Mpenapara Ha OCHOBE canpoduT-
Horo rpuba Trichoderma lignorum Harz.: maroyHasi KyinbTypa ¥ CMECh IITaM-
MOB CYXOro Ipenapara TpuxoaepMuH-4 u3 pacuéra o 0,3 r Ha 10 uepeHKoB npu
25 mupn. cop Ha 1 1 (Sokolova, Alekseeva, 1977). HecmoTpst Ha TOo 4TO BCe
mpenaparbl MOJIOKUTEIHHO BIMSAIM Ha CHIKCHUE 3a001€BaHMsI, HAWITYYLIYIO (-
(eKTHBHOCTD MIOKa3aja MaTO4HAas KyJIbTypa rpuoa.

BrisBieno (Matsumoto, Tajimi, 1985a), 4To JI€TOM B IOJICBBIX YCJIOBU-
sIX OT MHUKOINApa3MTOB €CTECTBEHHbIM 0Opa3zoM rubOHeT Oosee 90% ckiepo-
uueB 7. incarnata, Torna kak ckiepouuu 1. ishikariensis Ouoruna A B OCHOB-
HOM BBDKHBAIOT. M3 ckiepouues 1. incarnata ObUTA BbIACICHB MUKOTIAPA3UTHI
Coniothyrium minitans Campbell, Gliocladium roseum Bain. u Trichoderma
spp. Bce oHn B nabopaTopHBIX YCIOBUSX Mapa3suTUpOBanu U Ha 1. ishikariensis
ouotuna A. OnHaKo MPaKTUUECKOTO pe3yabTara MOoyuyUTh He YIaloCh, T.K. Jaxe
HECKOJIPKO BBDKUBIIMX CKJIEPOLMEB OCEHBIO MOTYT BBI3BaTh PacIpOCTpaHEHHUE
BO30yauTeNs O0a3uauocnopaMu, a 00paboTKa B MOJIE MUKOMApa3uTaMH CKIIEPO-
uueB 1. ishikariensis OnoTuna A BO BpeMs BeTreTaldd PacTEHUH YpE3BBIYAITHO
3aTpy/AHEeHa.

[onbITKM UCTIONB30BATh B KAUECTBE aHTATOHUCTUYECKUX OPraHU3MOB OaKTe-
pHUH He MIPUBENH K 3aCITyKHBAIOLUIMM BHUMaHUE Pe3yJbTaraM, XOTs ObUTH BBISB-
JICHBI M30JIATH (DII0OPECHUPYIONINX TICEBIOMOHAl, aHTATOHUCTHYHBIE B OTHO-
wenun 1. incarnata v T. ishikariensis 6uotunoB A, B u C (Matsumoto, Tajimi,
1985b, 1987; Hoshino et al., 2004). Kpome Toro, ObUTH BBISBIICHBI J1Ba IITAMMa
Bacillus sp. ¢ nogoousiMu cBoiictBamu (Hoshino et al., 2004).

Typhula phacorrhiza BHa4ane cuuTaiy NaTOTeHOM, paHee He OTMEYEHHBIM Ha
ra3oHax, HO 3TOT BHJ TaK)Ke HE OKa3aJiCsi MaTOTeHHBIM Ha IMoJieBHIe OOJIOTHOM

8 K — KUAKOCTb.
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B MOJIEBBIX OMBITaX C HHOKysiuel. HaoOopoT, rpub nmoaaisi pa3BuTHE cepoit
cHexxHol mnecenu (Burpee et al., 1987; Lawton, Burpee, 1990; Lawton et al.,
1986). B AlmoHun 3TOT rpu6 MOAABIISsUT CHEKHYIO IUIECEHb Ha pairpace nacTOuII-
HoM (Matsumoto, Tajimi, 1992). B Kanane wzonsaret 7. phacorrhiza, BeineneH-
HBIE U3 OCTATKOB MIIEHHIIBI, Pa3IM4aINCh MO CIOCOOHOCTH MOAABIATH CEPYIO
CHEXHYIO IJIECEHb B TOJIEBBIX OINBITAaX B TeyeHue OoJiee ueM 3-JIeTHEro mepruoaa
(Wu et al., 1998; Hsiang et al., 1999b). beut npoBenén ckpuHUHT 3)dHexTHB-
HocTH Oonee ueM 29 msonsatoB 1. phacorrhiza Ha 14 Buaax pacTeHU# MPOTHB
T. ishikariensis u T. incarnata (Hsiang, 1997, 2000) u BeIsiBIeH HanOoJee aKTHUB-
Heiid wtamm TP94671. Tlpu ucnbitanusx uzonsatoB . phacorrhiza He OTMEUaIH
CTPOTYIO KOPPEISIHIO MEXIY JaHHBIMH J1a00PAaTOPHBIX U MOJIEBBIX ONBITOB, M0-
3TOMY J1TabOpaTopHBIE Pe3yIbTaThl HE MOTYT CIYKUTh MPEABAPUTEIbHBIMU MPH
BBIOOpE aHTAaroHUCTUYECKUX mTaMMoB (Wu et al.. 1998). BriTecHUTH ¢ moneit
CEepyI0 CHEXHYIO MJICCEHb, OUYEBHIHO, TIOMOTAeT OOJIbIIasl CIIOCOOHOCTh K YTH-
JU3alMN CTPYKTYPHBIX M 3allaCHBIX YIJIEBOJOB B COUYETAHHU C OOJiee MIMPOKUM
WHTEPBAJIOM TeMIleparypHoro ontumyma y 1. phacorrhiza, yeM y NaTOTE€HHBIX
T. ishikariensis u T. incarnata (Wu, Hsiang, 1999; Hsiang, 2000) (puc. 14).

Onna BO3MOXHas mpobieMa, CBsI3aHHAsl C UCTONb30BaHueM 1. phacorrhiza
Kak OmoareHTa, 3aKJII04aeTcs B €ro MOTeHIMaIbHOM matoreHHocTH. HekoTopele
u3onatel T. phacorrhiza ObUIM IATOTEHHBI HA MIICHUIE B KOHTPOJIUPYEMBIX YC-
JIOBUSIX OKpY’Karomei cpenpl U mojneBbix ycioBusx (Schneider, Seaman, 1986,
1988). B npyrux mosieBbIX ObITaX U30MATH 1. phacorrhiza He OBUTN IATOTCHHEI
B OTHOILICHUH Psijia BUJOB ra3oHHbIX TpaB (Wu et al., 1998).

B Poccuu T. phacorrhiza (puc. 15) B OopnOe ¢ Hambojee arpecCHBHOM
Kpamn4daTodl CHEeXHOU mieceHbto (B030. 1. ishikariensis) BIepBbIe NMPUMEHUIIA
C.B. Tazuna (Tazina, 2005), Beinenus rpu6 B [ 1aBHOM OoTaHmueckom caxy PAH.
Ocennee BHeceHue rpuda 7. phacorrhiza Ha IOCEBBI 03UMOI MIIIEHUIIBI ¢ HH(EK-
UUOHHBIM (oHOM T, ishikariensis IPUBOAMIO K CHIXKEHHIO TIOPAKEHUsI Kpamya-
TOW CHEXHOH IJIECEHBIO B BECEHHUII mepuoj. buonorndyeckas s3pQekTuBHOCTH
3aIUTHI 03UMBIX 3€PHOBBIX TIPH UCTIONL30BaHUH Tprba 7. phacorrhiza (200 r/m?)
cocrasmia 75,2 %, uro Ha 30,3 % OombIiie, yeM mocie 00paboTKH (yHAA30II0M,
u Ha 17,6 % Oonblie, 4eM Npu NPUMEHEHUH OaiijieToHa.

B cy0OapkTuyeckux pailoHax AJSICKM HaiileH MCUXPOTOJEPAaHTHBIA TUIep-
napazur Trichoderma atroviride P. Karst. bbuto oOHapykeHO, 4TO OH cAep-
KHUBaJl Pa3BUTUE LEIOTO psiaa Bo3OyauTened cHexxHoW meceHu: Coprinus
psychromorbidus, Microdochium nivale, Myriosclerotinia (Sclerotinia) borealis,
Pythium spp., Typhula incarnata, T. idahoensis w T. ishikariensis (Ouomoruye-
ckuii Bua 1 mo Matsumoto et al., 2001) (Wong, McBeath, 1999; Cheng et al.,
2001; McBeath, 2001, 2002). T. atroviride — Me30QwLI, KOTOPBIA XOPOIIO
aJanTupoBaH K xonoxy. Ero temneparypublil nuanason ot +4 °C (4 HuXe) 10
+33 °C, 4TO MO3BOJISIET €r0 UCIOIB30BaTh AJsl OOPHOBI ¢ PuUTONAaTOreHaMH, BbI-
3BIBAIOLIMH MTOPAKEHHE KOPHEH, cTeOnel 1 Ipyrux OpraHoB pacTeHUH B XOIOI-
HBIX YCIOBHSIX, KOT/Ia TKAaHU pacTeHUN ySI3BUMEIL. 1. atroviride OBICTPO pacTéT U
obpazyet 6onpmioe konudecTBo crop. Uzomsar CNS 861 T, atroviride obnanaet
€CTECTBEHHOMN PE3NCTEHTHOCTHIO K METAJIOKCUITY (puaomMuity), kantany u [IXHbB
(teppdxiopy) (Wong, McBeath, 1999). T. atroviride moxeT UCTIONB30BaTh CHEX-
HBIC TUICCEHH KaK MCTOYHUK NUTaHus. [udsl rpubda cBOOOAHO MPOHUKAIOT Yepes3
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KJIETOYHBIE CTEHKH U NeperieTatoT rudbl Bo30yauTens cHexxHOM miecenu. Kier-
KH pa3pyLaroTcs u OsicTpo nu3upyiot. [Iponyuupyemsie 7. atroviride XaTuHONU-
THUYECKUE SH3UMBI, IO-BUIUMOMY, UTPAIOT OOJIBIIYIO POJIb B MUKOMAPA3UTU3ME
Ha Bo30ynuTensx cHexxHol iecenu (Cheng et al., 2001).

OOHapy>XeHbl U ApPYrHe OpraHu3Mbl, COCOOHBIE MOAABIATH Pa3BUTHE BO3-
OynuTeneil cHeXHbIX mieceHed. Hampumep, onucanusiii B Kanage Hu3korem-
neparypHblii TpuO Acremonium boreale Smith & Davidson (Smith, Davidson,
1979) aHTaroHUCTUYEH K APYTHM MATOTCHAM, BBI3BIBAIOIIUM CHEXHYIO TUICCCHB:
Fusarium (Microdochium) nivale, Sclerotinia borealis v Typhula ishikariensis
var. ishikariensis v var. canadensis. I'pn0 mposBIsieT ciaOble Mapa3uTUICCKUC
CBOMCTBa Ha JIBYX BHJAaX TpaB, HO HE MoAaBiseT M. nivale v MymUCTyI0 CHEX-
HYIO TUIeCeHb (B030. HM3KOTEMIIEpaTypHbI OasuauoMuuer — low temperature
basidiomycete wnu LTB) B ombiTax B KOHTPOIUpPYEeMBIX ycioBusix (Smith,
Gossen, 1989).

Bruta nombiTka POBEPKHU SHAO(DUTA, KOTOPHIHA SBISETCS CUMOMOHTOM TpasB,
B KauecTBE MOTEHIIMAJIBHOTO OMOareHTa MPOTUB KPamvaToil CHE)XXHOW TUIeCEHH
(Woli et al., 2006). ITpoBepeno BnusHue 3HA0GUTA Neotyphodium Ha nacTOHI-
HBII paiirpacc U Kpan4aryro CHEKHYIO IUIECEHb in Vitro C IIAPHOU KyJIBTYpOM SH-
nohura u Typhula ishikariensis, v Ha B3aMMOOTHOIICHHSI «TpaBa — CHEXKHasI TLIe-
CEHbY» in Vivo B TEIUIMLE U B MOJEBBIX OMBITaX. B mapHO# KynbType SHIOPHTHI
(hopMuUpOBaIM 30HBI MHTHOUPOBAHUSI U 3aMeUIsLTU pocT 1. ishikariensis. OnHako
B MOJICBBIX OIBITAX 3apakéHHBIN dsHI0(puTOM (E+) paiirpacc macTOMIIHBINA ObLI
Oonee BocipuuMuuB K 1. ishikariensis, uem TpaBa, cBoOoaHas ot 3umodura (E-).
OupoduTHas MHGEKIUS yBEIUUNBaIa TOpa)KeHUE 3UMOM TpaB Kak B TEIUIMLIE,
TaK ¥ B MOJEBBIX YCIOBHAX, YTO TOBOPUT O HEIP(PEKTUBHOCTH MCIOIB30BAHUS
sHI0]HTA B KaueCTBE OMOareHTa NpOTUB KPamuaToi CHEKHOH MJIECEHU.

[Tpu u3yyennn HemarodayHbl 03MMON MIIEHUIBI B O4arax po30BOH CHEXHOI
mwiecenn (Shchukovskaya et al., 2012, 2013, 2014) ObuM BBIICICHBI HECKOJIb-
KO BHJIOB HHM3KOTEMIIEPATYPHBIX MHKOTPO(HBIX HEMATOM, MHUTAOIIUXCS BO30Y-
JUTEJIeM PO30BOM CHEexHOU mnecenu M. nivale — Aphelenchoides saprophillus
Franklin, Paraphelenchus tritici Baranovskaya, Aphelenchus avenae Bastian.
A. saprophillus pa3BuBancs HanOoJiee THTEHCUBHO B IPOOMPKaX C MULIEITUEM I'PH-
6a M. nivale pu +5°C. DTOT BU YHHUUTOXKHII MHULENUH rpuda B Teuenue 60—70
CYTOK TIOCJI€ BHECEHUSI B TPOOUPKY, PU 3TOM €T0 YUCIEHHOCTh cocTaBmia 1208
9K3. Ha MPOOUpKY. P. tritici n A. avenae uepe3 60—70 cytok npu +5°C yHHUYTOXKA-
1 B npobupke Toabko 40-50% MuLenus ¢ MOBEPXHOCTU MHUTATENEHON CpEIbl.
YucneHHOCTh HEMaToA NPH 3TOM OblIa 3HAYUTEILHO HUKE, YeM B MPOOUPKAX C
A. saprophillus. TlpoBeneHre MOJIEBOTO MEIKOICISIHOYHOTO OIBITa C BHECEHHUEM
mukorenbMuHTa A. saprophillus (160 000 sk3., 80 000 »x3. u 38 000 »5k3.) Ha
MOCEBbl 03UMOH TILIEHUIBI OCEHBIO, MOKa3aao0, YTo Ouosornyeckas 3PQPeKTuB-
HOCTb COCTaBMJIa, COOTBETCTBEHHO, 62,7, 52,7 u 43,1%. Hemarons! He BIUAIN HA
XO03SIMCTBEHHYIO 3()(PEKTUBHOCTH (YPOXKAWHOCTh), HO OHH CYILIECTBEHHO CHIKAIN
CTETCHb Pa3BUTHS PO30BOM CHEXHOW TUICCEHHW W YAYUIIAIN MPOIYKTHBHBIC Ka-
yecTBa pacteHni. Criocod 60pHObI C pO30BON CHEXHOU MIECEHBIO PH TTOMOILIT
MUKOTenbMHUHTA A. saprophillus 3anatentosan (Shesteperov et al., 2014).

CeleKIIMOHHBII MeTOA. YCTONYMBOCTH K CHEXHBIM IUIECEHSIM H3y4allach
MPEeX/e BCETO y XO35ICTBEHHO 3HAYMMBIX KYJIBTYpP, TAKUX KaK O3UMBIE 3€pHO-

30



KOI!I"‘IPO,'lb paszeumust CHENHCHbIX niecenetl

Bble. HecMoTps Ha TO 4TO nepBble COOOILEHHS O CHEXXHBIX IIECEHSIX, HAIPUMED,
CKJIEPOLMaNIbHON CHEXHOH IJIeCeHM, BBI3BAHHOW TaKCOHOM pona Sclerotinia,
nosiBunck B Poccun B 1901 rogy (Khokhryakov, 1935), nnanomepHbie paboTb
IO CEJICKI[UU Ha YCTOMYUBOCTh K CHEXHOM TNIECEHU HAYalIUCh TOJILKO B CEPEIIH-
He npouutoro Beka B CeBepHoli Amepuke. B TuxookeanckoM ceBepo-3amnagHoM
peruone CIHIA (TC3), rie B OCHOBHOM BBIPAIIUBAIOT O3UMYIO TIIICHUILY, BCTPE-
4alTcsl cleqylolre BO30OyAUTENN CHEXHBIX TuieceHei: Microdochium nivale,
Byphula idahoensis, T. ishikariensis, Myriosclerotinia (Sclerotinia) borealis,
Pythium iwayamai u P. okanoganense (Bruehl, 1982; Bruehl ef al., 1966). Hau-
0oJee pacipoCTpaHEHa B 3TOM PETHOHE KpaIryartasi CHeXHasl TUIECEHb, XOTS B He-
KOTOpBIE TOBI JOMHUHUPYET PO30Bas CHEXXHas MieceHb. Cepast CHeXXHas TUIeCeHb
MIICHUIBI U stuMenst (Bo30. 7. incarnata) Taxke IUPOKO PacpOCTpaHeHa, HO He
HaHOCHT OOBIYHO 3HAYUTENBHOTO yinepOa. CkieponmanbHas CHEeXHasl IJICCCHb
Y MTUTUO3HAS CHEXXHASI THUJIb B MEHBIIICH CTENICHU MOPAXKAIOT PACTCHHS O3UMOM
nmeHnnbl. B TC3 nis cHmxenus 3a001eBaHusI CHEKHON MIIECEHBIO HCIONb3Y-
10T YCTOHYMBBIE COPTa U PaHHUE CPOKH ceBa. B paborax bpuans mokaszano, 4to
ycroitunBocTh K 1. idahoensis, T. incarnata u M. nivale xoppenupyet u puszuosno-
rudeckas crieruanusanus Mmexny 1. incarnata v M. nivale orcyrcryet (Bruehl,
1967a, 1967b). [losToMy HET HEOOXOAUMOCTH MPOBOANTH CKPUHUHT Ha YCTONYH-
BOCTh K KQXKJIOMY IaTOTCHY MHIUBUAYAIBLHO JUIS TOTO, YTOOBI BEIBOJAUTH COPTa
3THUX BUJIOB C MOBBIIIEHHOW YCTOMYMBOCTHIO K CHEKHOW TIIECEHHU.

LlenenanpasienHas ceneKus 03UMOM IMILIEHUIIBI HA YCTOMYUBOCTh K CHEX-
Hoit miecenu Hayanack B CIIIA B 1960 roxy. Cripar ¢ coaBt. Beicesii 5200 nuHmit
MIICHUIBI 13 MUPOBO# Kosuiekuuu 3epHOBBIX USDA (United State Department of
Agriculture) Ha nensHkax okojo . Mancduibaa (mrar Bammarron), a Canaep-
maH u Makkeit — 4800 uHUIA TOH ke KOJUICKIIMN B TPEX MECTax ITara Aiaxo
(Sprague et al., 1961; Suderman, McKey, 1968). Bpuaib ¢ coaBt. nepenpoBepuiin
0OJIBIITYIO YaCTh ATOM KOJUIEKIUH B Tiepuof ¢ 1962 1o 1964 roj v BBISIBUIIH CIICITY-
FOIIUE JIMHUY, TTOTEHIIMAIbHBIC UCTOYHUKH YCTOWYMBOCTH K CHEIKHOMW IJICCEHHU:
C.1.9342, P.1.94462, P.1.94540, P.1.166262, P.1.166797, P.1.166886, P.1.166944,
PI1.167822, P.1.172582, P.1.173438, P.1.173440, P.1.173467, u P.1.181268 (Bruehl
et al., 1964). Cangepman u Makke#t Beiaenviu Juiib ase JuHun — C.1.14106
u C.1.14107, obnanaroriue yCcTOHUYMBOCTBIO K 3TOMY 3a0oseBanuto (Sunderman,
McKey, 1968).

MHorue U3 nepeyuciaeHHbIX COPTOB U JIMHUI 03UMOW MIIEHULBI MOCTYKUIH
HUCTOYHHKAMHU YCTOWYMBOCTH K BO30YIUTEISIM CHEXHOH IUIECEHH B CEJEKLIUOH-
HBIX TIpOTpaMMax APYTHX CTpaH ceBepHOro peruoHa (Kananma, Smonusi, crpaHsl
CxangunaBun). HecMOTpst Ha HU3KYIO ypOXKallHOCTh 3THX JIMHUH, CENEKLHUIO
MIPOBOAMIIM BHaYaJle Ha YCTOMUMBOCTh K CHEXKHOM TIIECEHH U APYTUM (aKTopam
MEPE3VMOBKH, a YK€ MOTOM Ha MPU3HAKK MPOAYKTUBHOCTH, YTO OBLIO Xapak-
TEPHO Il COPTOB, HEYCTOMYMBBIX K CHEXKHOMW IuieceHHu. Hampumep, B OKpyre
Hyrnac (wrar Bamumurron) 3a nepuon ¢ 1947 mo 1966 rox xpamyaras cHeXxHast
IUIeCEeHb MPUYNHSIIA 3HAUNTEIIbHBIA yIepO 03MMbIM 3€PHOBBIM.

OcCyIIeCTBUTh TaKO# 00NBIION 00EM PadOT B ATHX JIBYX CEICKIIMOHHBIX I[CH-
Tpax yaajochk Onarogapsi BIpalIMBaHUIO PACTCHUH B KIIMMAaTHYECKHX Kamepax.
PazBuTHe BO30OyauTENEi CHEXKHOM MJIECEHH B ITOJIEBBIX OMBITaX 3aBUCHT OT CHEXK-
HOTO TOKpOBa. [Ipy HEAOCTATOYHOM €ro MpOIOKUTEIHLHOCTH WM BBIMAJICHUH
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CHera Ha mpOMEP3ILYI0 OYBY pa3BUTHE 3TUX 3aboneBanuii 3amenisiercs (Bruehl
et al., 1966). B KOHTPOIUPYEMBIX YCIOBHUIX KIUMAaTHYECKUX KaMep, B KOTOPBIX
pacTeHus MOIBEPraloT BO3AEHCTBUIO HU3KUX TeMIeparyp AJs 3aKaluBaHUA, 3a-
paxxenus u uuKyoOauu (0—2 °C), onbITH POBOAAT B TedeHue Bcero roga (Bruehl
et al., 1966; Sunderman, 1964). [1pu 3TOM pacTeHUs HE TIOABEPIKCHBI BIUSHUIO
TeX (aKTOpOB, KOTOpPHIE ACHCTBYIOT IIPU €CTECTBEHHOM CHEXXHOM NOKpoBe. Cre-
NeHb 3a00JIEBaHUS TAK)KEe MOXKHO PEryJUpOBaTh M3MEHEHHEM BPEMEHH MHKYOa-
UM [IPU TeMIlepaTypax, HeOOXOAUMBIX AJIsl pa3BUTHS OOJIE3HU.

Kpome oTpactanus BaxHOH XapaKTEpUCTUKON YCTOMYMBOCTH COPTOB K CHEX-
HOM IJIECEHU SIBIACTCS BPEMs CO3pEBaHUs, T.K. CHIIBHOE TIOPAKEHUE 3aMeIsIeT
nocnenHee. Tak, B HEKOTOpPbIE TOBI CO3PEBAHUE BOCIPHUMYHBEIX COPTOB MO-
KET 3aJepKUBaThCsl 10 CPAaBHEHHUIO C YCTOWYHMBBIMH Ha 2 HeNENW Wiu Oolee.
[To3TOMY TE€HOTHITBI, KOTOPBIE XOPOIIO OTPACTAIOT MOCIE MOPAKEHUST CHEXHOM
IUIECEHBIO0, TAKXKe OLIEHUBAIOT MO JlaTe co3peBaHus. (s CKpUHMHTA Ha yCTOM-
YUBOCTHh K CHEXHOMW TuIeceHH OoJbplloe 3HayeHue uMeeT nara nocesa (Bruehl,
1967a, 1967b). [TockonbKy pH paHHUX COPTax MMOCEBA YCTOHYUBOCTD PACTEHUI
YBEIMUUBAETCS, OTOUPATh BHICOKOYCTOHYNBBIC U BEIOPAKOBHIBATH UYBCTBUTEIb-
HBIE TEHOTHITBI JIETUe MPH MO3THUX CPOKAX TOCEBOB.

B mrrare BamuHITOH JUIsl IOJIy4eHUs] YCTOMUUBBIX K CHEXHOU IIJIECEHU CO-
pTOB ncnoab3oBanu auHun C.1.9342; P.1.94549, P.1.167822 u P.1.181268. Copta
Sprague u Eltan, koTopbie ObUM MONy4YEHBI, COOTBETCTBEHHO, B 1973 1 1989 ro-
Jax. DTU copTa SBIAIOTCS JOMUHHUPYIOIINMH B palloHaX, MOPaKaeMbIX CHEXHOM
miecensto B mrare Bammuarron (Bruehl ef al., 1978). [IBa apyrux ycToHUMBBIX
copra — John u Andrew — ObUIM CO3J]aHBI, COOTBETCTBCHHO, B 1986 u 1987 ro-
Jax, HO He MOJyYHMIIU pacrpocTpaHenus. s 1opaboTKH STHX COPTOB OBLTH HC-
[10JIb30BaHbl YeThIpe MCTOYHMKA ycToWunBocTu: nuHuM P.1.181268 (mns copta
Sprague), copt Sprague u nunus P.1.94540 (s copra John) u nunaus P.1.167822
(mns copros Eltan u Andrew).

B 1995 rony B CIIIA 6bUtH MPEANPHHSATHI HOBBIE MOMBITKH YCOBEPLICHCTBO-
BaHUS YCTOMYMBBIX K CHEKHOW muieceHu coptoB (Murray, Jones, 1997). 3naun-
TENILHBIH MPOTPECC B OTOM HaNpaBlieHHH ObUI JOCTHTHYT okosio 20 jeT Hazaf,
KorJa ObLIM MOMYYeHBI JBa HOBBIX copTa: Edwin (1998) — xapnukoBas 6eno3ép-
Hasl 03UMas MIIEHHUIIA CO CPEHEH YCTONYMBOCThIO K CHEXKHOU 1ieceHu u Bruehl
(1999) — ycTOHYMBBIIl COPT MSTKOM KapiMKOBOW OEN03EpHON 03UMOM MIIICHH-
ubl. IcTOUHMKaMM YCTOMYMBOCTH K CHE)KHOU MJIECEHU Y 3TUX COPTOB CITY>KUIIH,
cootBeTcTBeHHO, MuHHA P.1.167822 u copt Eltan. YcroitunBocts copra Bruehl
ObLTa aHAJIOTMYHA TAKOBOM copTa Sprague, HO ypOXKalHOCTh TEPBOTO ObLIA BHIIIIC
u conomuna npounee. Copr Edwin okazancs MeHee YCTOMYMBBIM, YEM COPT
Bruehl. Ilo ypoxkaifHOCTH 3TH copTa HPEBOCXOIMIN KapiHKOBBIM copT Moro,
0OBIYHO BBIPAIMBAEMBIN B 3TOM peruoHe. B mrate Aliiaxo, rjae CHexXHas Iiie-
CEHb pacrpocTpaHeHa Ha OOJBIIUX MJIOMAISX, JOMUHUPOBAIK copta Manning u
Bonneville, 3a kotopsimu cnenytoT Blizzard u Survivor (Sunderman et al., 1991;
Sousa et al., 1992). B Hactostiee Bpemst copta Sprague, Eltan u Moro sBisitorcs
KOMMEPYECKHMHY COPTaMU € pa3iIMdHON YCTOMUMBOCTBIO K CHEKHOM IJIECEHHU, a
coptra Edwin u Bruehl ycroitunsbiMu k cHexxHO# mecenu (Murray ef al., 2013)

Heckonbko nHa4Ye MPOBOAMIIH CETEKIIMIO 03UMBIX 36PHOBBIX Ha YCTOMYMBOCTD
K cHexxHOU TuteceHH B Kanane. O3umast poxs (Secale cereale) xopoio agantu-
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poBaHa k Kanajackum mpepusim, a BhIpAllMBaHUE O3UMOM MIISHUIBI OTPaHUYIH-
BaJIOCh HEOOJIBIIMM PAallOHOM B IOTO-3aMa HON YacTH MPOBUHLIWHU AJb0OepTa, Xa-
PaKTEepHU3YIOIINMCS] YMEPEHHBIMHU BETPaMHU B HEOOJBIIUM CHEKHBIM IIOKPOBOM.

Emé B 1891 roay mupexTop DKcriepuMEHTaIbHOH (epMBbl ceBepo-3amaIHbIX
tepputopuii (Indian Head, Saskatchewan) nonoxui 06 onbITax ¢ 03UMOM POKbBIO
(McLeod, 1995). B Teuenue mpounioro Beka 3 HHTPOLYLUPOBAHHBIX COPTOB H
pac oTOupau B OCHOBHOM (DOPMBI, YCTOHUUBBIE K HU3KHM TeMIIEpaTypam. XOTs
Takue copTa ObUIM MOJy4YeHBl, OHM HE O0JaJalu YCTOMYMBOCTBIO K CHEXHOM
miecenu. Hanpumep, BoiBeieHHbIH B KaHaie nepBbIid MOTYKapIUKOBbIM THOpHT
o3umoii pxku AC Rifle (1994) obnanan BeICOKOH NOTEHUUAIBHON YpOXKaiiHO-
CTBI0, XOJIOZIOYCTOHYUBOCTBIO M YCTOWYMBOCTBIO K MTOJIETAaHUIO, OHAKO OBLIT BOC-
MIPUUMYUB K CHE)KHOU TUIECEHH.

Osumyto nmmeHuny BeipanusatoT B Kanazne ¢ 1907 roga (Johnston, 1977). B
1949 rony B 1. JletObpumxk (Agriculture and Agri-Food Canada Research Centre)
Obula MpHHATA TporpamMMa N0 THOPHAM3aLUU W CENEKUUH 3TOH KYJIBTYpHI
(Stoskopt, 1995). B cooTBeTCTBHM € MPOrpaMMOii IIEHTpa ObLIH MOTyYEeHBI ABO-
HBIC TAIIOWHbIC JTMHUH, 00JIaaloNIie BBICOKOW YCTOHYMBOCTHIO K MYIIUCTOM
CHEeXxHOM iecenu (Bo30. Coprinopsis psychromorbida — LTB) u yny4nieHHbIMU
arpOHOMHYECKUMH XapaKTEPUCTUKAMH, KOTOPbIE CMOTIIM YMEHBIIUTH PUCK BbI-
palIuBaHus O3UMOM MIICHUIIBI B 00Jiee 3aCHEKEHHBIX paiioHax. LleHTpom pa3Bu-
tust nosieBbix KynsTyp (Field Crop Development Centre — FCDC), Haxonsmumcst
B I. Jlakom0, ObLi1a OCylecTBICHA CENEKIIMOHHAs IPOorpaMMa Ha yCTOHYHUBOCTD K
LIMPOKOMY KpyTy OoJie3Hel, OlHaKo OHa ObLIa COCPEIOTOYCHA HA YCTOMYMBOCTH
K IIYLIMCTON CHEXHOM IIJIECEHU U MYYHUCTOU POCE MILECHULIBL.

B Kanane cepre3sHoe BHMMaHHME YHNENSIOT Takke Tputukaine (X Triticale
Witt.) (Larter, 1995). B 1969 rony B cenbckoxo3siicTBeHHOM Koutepke (T. ['yand
npoBUHIMU OHTapHO) Hadalu MPOBOAUTH OLIEHKY €BPOMEHCKUX 03UMBIX (HopM
TpuTukane, a B 1980 rogy OblI Mmody4eH mepBblil Ans BocTouHoH Kananer copt
tputukane OAC Wintri, KOTOpBIi yCIIEIIHO BBIPAIMBAIN B pailoHaX MpepHi,
N300MITYIOIIUX CHETOM. PelMIpPOKTHO-WHTEPKPOCCHAsI CENEKLUsl U3 TeHeTHude-
CKH Pa3NHYAIOIIUXCS 3UMOCTONKUX TOMYJSIHUN MO3BOJIMIIA MOTYYHTH XOJIOAO0-
croiikuii copt Tputukane Pika (1990), xapakTepu3yloUIuiicsi BHICOKOW 3HMO-
CTOMKOCTBI0, yCTOWYMBOCTBIO K JIUCTOBBIM OOJIE3HSAM U CPEAHEH YCTOHYNBOCTHIO
K MYIIUCTOM CHExHoM miecenu (Bo30. LTB). B konue 1970-x Hauara mporpam-
Ma Llentp passutus moneBeix Kynsryp (Field Crop Development Centre —
FCDC) (Salmon, Turkington, 1997). B pamkax stoii mporpammsl B 1999 romy
OBLI TIOTyYeH HU3KOPOCIBIi, KOPOTKOOCTHBIH, X0JI0A0ycTOWYHBEI copT Bobcat,
oOmanarorumii (kak copt Pika) ycTOMYHUBOCTBIO K MYIIMCTOW CHEXXHOU IIJICCEHH.

57 cOpTOB WIH CEIEKLINOHHBIX JTUHUN O3UMMOMN MIIEHMIIBI, 2 cOpTa 03UMOM
pxu U 1 copT Tputukaiue B 1985 romy ObL1 OLIEHEH HA YCTOWYMBOCTH MJIH TO-
nepaHTHOCTh K Microdochium nivale v Typhula ishikariensis B Hay4HBIX 1ICH-
Tpax Apkemns u Dnopsl (mpoB. Onrapuo) (Litschko et al,1988). B obounx
MecTax depe3 4-5 aHeit nocne TasHuA cHera (okoio 135 mHeli mocie MHOKY-
JSIUH) Y BCEX NHOKYJIMPOBAaHHBIX PACTCHUI OTMEYal HEKpO3 JIMCTheB >50%.
Habmionenue, cnenanHoe 4yepes3 6 Heaenb, MOKa3ajio, YTO HECKOJIBKO COPTOB
JEMOHCTPHUPOBAJIM TOBHIIEHHYIO CIIOCOOHOCTh BOCCTaHABIMBATH HOBYIO JIU-
ctBy. CopTa U JTMHUM O03UMOH PKU OBbUIH O0Jiee YyCTOMUMBEI K MaTOreHaM, YeM
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neHnyHble. OTMEUeHBI CIlelyIolIre COPTa U IMHUU YCTOWYNBBIE K M. nivale:
Lennox (Kanazga) — pe3yasraT ceJeKIMH Ha YAy4YlIeHHEe OTEYECTBEHHOTO COpTa
Muponosckasn-808, oreuecTBeHHBIN copT JlroTecuenc-116, muaus CI-14106;
u ycroitumBbie K Typhula spp.: Sundance (Kanana), oreuecTBeHHbIE ANBLOU-
ayM-1 u Ansbunym-14, Olympia OuHASHANA) U [BE aMEPUKAHCKUE JIMHUH
CI-14106 u Snow mold Sprague. Taxke OTMEUYEHBI COpPTa U JIMHUH, Y KOTO-
PBIX HE OTMEUYEHO 3HAYMTEILHOTO YMEHBIIECHHS YPOXKaHHOCTHU: TP 3apakeHUN
M. nivale: Sprague, CI-14106, Hokuei, Jlrorecuenc-230, AnpOumym-11,
Sundance, WT84, Tulun-407, Jo-3022, Oxnecckas-16, Agree u Augusta; npu
sapaxxenuu Typhula spp.: XapbkoBckas 22MII, AnpOumym-11, Benenkas u
Lovrin-11. B Kanane oteuecTBeHHBIH copT AnbOyaym-11 mposiBun TonepaHT-
HOCTB K 000OMM IaTOTCHAaM.

B ceBepnoii EBpornie Oomnbiioe BHUMaHHE YACTSIIOCH MTOMCKY YCTOMYUBBIX
COPTOB O3MMOTO SIIMEHS K cepoi CHeXkHOM 1iecenu (Bo30. Typhula incarnata)
(Elovson, Nilsson, 1992). DTa Gone3Hs 37ech Hauboyee cephE3Ha HA 03UMOM
samene (Mielke, 1990). SlumeHs cHauana BhIpaIIMBaId B KOHTPOJIUPYEMBIX yC-
noBusx mpu +10°C mo cragum 3—4 NIHUCTHEB, 3aTEM 3aKaIuBajIu 6 HENENb MPHU
Temreparypax AeHb/Houb 5/1°C. 3akanéHHple pacTeHHUS SUMEHS HHQUIUPOBAIIH
T ishikariensis, T.X. 3TOT Tpu0 B Ta0OPAaTOPHBIX YCIOBUSX OoJiee BUPYJICHTEH,
yeMm 1. incarnata, HO 3TaKOBbIE OIMHAKOBO pearupyroT Ha 5TH aBa rpuoa (Bruehl,
1967; Jamalainen, 1974). Slmuku ¢ pacTEeHUSIMHU OKPBIBAIN BIaKHOH OyMaroi
1 4€PHBIMH TJIACTUKOBBIMU JIUCcTaMu. Yepes 2—3 HeZleu BO BIa)KHBIX yCIOBUSAX
Y TpU TOBBILICHUH TEMIIEPaTypbl U3MEPSIH YPOBEHb YCTOMYMBOCTU KaK 4YKMC-
JI0 WM TPOILICHT BBDKUBIIMX pacTeHuil. [Iposepsnu 5 copros (Frost, Fimbul I,
Irgi 1 Sonja) u muauo W 51084. M3 mBenckux craporo Fimbul II u HoBOrO
Frost, mepBriit ObUT 3HaUNMTENBEHO OoJiee ycTOHUMB. Y Hemeukoro Irgi HU3KHiA
YPOBEHb TOJIEPAaHTHOCTH, B TO BpeMsl Kak y cTaporo copta Irgi oH Takoi e
xopowuii, kak y Fimbul II. TIpeBocxonHblii ypoBeHb TONEPaHTHOCTH MOKa3aja
nuHus W 51084.

Xémmé (Hommo,1994) nzyqan yctolunBoCTh 13 KynbTHBapOB 03UMON PXKH K
cHexHol ecenu (Microdochium nivale) B IONEBBIX YCIOBUSX, a TAKKE Ha TPEX
Pa3NUYHBIX Ja0OPAaTOPHBIX OMBITAaX: UCTIBITAHUE CHEXXHOM TJIECEHH B KIIMMOKa-
Mepe, OMBIT MO (PEPMEHTATHBHOMY aHAJHM3y W ONBITHI Ha CETMEHTAaX JIUCTHEB.
[ony4eHHbIe pe3yNbTaThl B MOJEBBIX YCIOBHUIX TECHO KOPPETUPOBAIIH C PE3YIib-
TaTaMu, NOJTy4YEHHBIMH B KIIMMOKamepe. Pe3ynbrarbl (hepMEeHTaTUBHOTO aHaIU-
3a U CETMEHTa JIUCThEB MOKa3alli, YTO B PACTEHUAX CYLIECTBYIOT Apyrue, boiee
CTEeLUAIN3UPOBAHHBIC MEXaHU3MbI YCTOHUMBOCTH K CHEXKHOM MJICCEHHU, KOTOpPhIE
JIEHCTBYIOT TAKXXE Ha ypOBHE ONHOrO Jiucra. I1o kpaiiHel Mepe, HEKOTOphIE M3
9THX peaKlHil Pe3UCTEHTHOCTH, MO-BUIMMOMY, WHAYLHUPYIOTCS JUTHYECKUMHU
(depmenTamu, BolienseMbIMU M. nivale. XoTs IO OAHUM AAaHHBIM CYLIECTBYET
MOJIOKUTENbHAS KOPPEISIHI MEKAY YCTOMYMBOCTBIO K CHEKHOH IJIECEHU U MO-
posam (Arsvoll, 1977; Arsvoll, Larsen, 1977), 06paTHblii pe3yibTaT ObL1 HOTyYeH
I'onp u Yenom (Gaudet, Chen, 1988), XémME nomydeHs! KynbTUBaphl pxku (Jussi,
Anna, Voima, Vagonids hostrdg u Norderastetra), umerorye o0e yCTORYHBOCTH K
3TUM JByM nokaszarensiM (Hommo,1994).

B fInoHun 0CHOBHBIM paliOHOM BBIPAIMBAHUS O3UMBIX 3€PHOBBIX SIBISIOTCS
CEBEpHBIC PAMOHBI OCTPOBOB XOHCIO U XOKKaW10. 3UMHHM KIUMaT B CEBEPHBIX
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paiioHax SIMOHMM XapaKTepHU3yeTCsl YCTOMYMBBIM CHEKHBIM MOKpOBOM. Tak, Ha
0. XOKKai10 IpoIoKUTENBHOCTh CHEXXHOTO TIOKpoBa cocrasister 130-170 cy-
TOK, TemIieparypa uHoraa nagaet 10 —30°C. Bo3OyauTensimMu cHEXHOU Tuiece-
HU B 3TOM peruoHe cnyxart Typhula ishikariensis, T. incarnata, Microdochium
nivale, Pythium spp., S. borealis n n-LTB (new low temperature basidiomycete),
MpUYeM MOCIIEAHUE JBa TaTOreHa PaclpOCTPaHeHbI IIIaBHBIM 00pa3oM B BOCTOU-
HOM yacTu 0. XOKKaii1o, Te 3UMHsIs TeMIeparypa Bo3nyxa Hinke —20°C u o0bIu-
HO HaOmonaeTcs MUHUMaJIbHAs! TOJIIIHA CHEXHOTO OKPOBA.

HanpaBneHHOCTD CEeNEeKIMOHHBIX Pa0oT B SIMOHMM MO BBIBENECHHUIO COPTOB,
YCTOWYMBBIX K HU3KUM TeMIIEpaTypaM M CHEXKHBIM IIECEHsIM, yiKe ¢ Hadamna 70-x
TOJIOB MPOILIOTO BeKa, MO HalleMy MHEHHIO, CIIOCOOCTBOBaja CTaOMIM3aLUU
ypokasi 03uMbIX (opm mieHuIs (Amano, 1997). OnHako, AMaHO CUHMTAET, YTO
YMEHBILIEHNE TOPAKEHHOCTU MOCEBOB 03UMBIX HU3KOTEMIIEpaTypHBIMH NaTrore-
Ham# 00YCIIOBJICHO CMATYCHHEM KJIMMara Ha 0. XOKKaiao.

B kadecTBe HCTOYHHUKOB yCTOWYMBOCTH UCTIONIB30Baiu MaTepuaisl u3 CIIIA,
Kananer, CCCP u ceseprnoii EBpomnbl. B mporiecce ckpiuHUHTa OBIIIO OTMEYECHO
OTCYTCTBHE HCTOYHHUKOB, OIMHAKOBO YCTOMUMBBIX KaK K CHEXXHOH IJIECEHH, TaK
U K HU3KUM TeMIlepaTypaM, a OCHOBHBIE copTa ¢ 0. XOKKaiiio o0nasany BBICO-
KO 3UMOCTOMKOCTBIO, KAPAUHAIBHO OTIMYAIOLIEHCS OT TAKOBOW O3UMOM IIlIe-
nunpl — nuaus Turkey Red. ITostomy amst 0. Xokkaiino B kKayecTBE HCTOUHHKOB
YCTOWYMBOCTH OBLIM MCIIONB30BaHbI HECKOJIBKO JIMHUH M0 KaKAOMY (akTopy: K
rpubam M. nivale v pona Typhula — nuanu amepukanckoi cenexkuuu P.1.173438,
PI1.172582, C.1.14106; x Huzkoi Temmneparype — copta Jlrorecienc 329 u Bany-
eBckas 3 Poccun u Notstar 3 Kanagpl. [Ipu 3ToM ObUTO TIOJIyYEHO HECKOIBKO
COpPTOB, YCTOMYMBBIX K CHEKHOH IUIECEHH, HO JJIS IIOJHOW 3aIUThl 3TUM CO-
pram emé TpeboBasiack 00padoTka GyHrunuaamu. [1ozke SMOHCKUE CEIICKIIH-
OHEpBI TPUBJICKJIA COPTa IIBEHWIApCcKoi cenekiuu: Miinstertaler, Haunsberg,
Niederndorferberg (Kleijer, 1988; Kuwabara ef al., 1986). [To muenuto H. Upuku
u T. Kysabapa (Iriki, Kuwabara, 1993), u3-3a BbICOKOI HACJIEyEeMOCTH U TIOJIO-
YKUTEJIbHOTO HAalpPaBJICHUs JOMUHUPOBAHMS I€Hbl YCTOMUNBOCTH aMEPHKaHCKOM
suaun P1173438 MoryT OBITH BBEJICHBI B KOMMEPYECKUE COPTA METOJIOM 00pat-
HOTO CKpeIuBaHus. [ yBeanueHus IpOAyKTUBHOCTH O3UMOI! MIIEHUIIBI Ha O.
XOKKai10, TA€ MPOAOJKUTENTFHOCTh CHETOBOIO TIOKPOBA B CPEIHEM TPEBBIIIACT
150 cyT. u pacTeHHs 4acTO CHIIBHO TIOpa)xaroTcsi rpudaMu popa Typhula w/unm
M. nivale, Ha pa3NTMUHBIX CEIBCKOXO3IUCTBEHHBIX SKCIIEPUMEHTAIBHBIX CTaHIIH-
SIX TIPOBOJIMJIM TTOJIEBOM CKPUHUHT C LEJBIO BBISBICHHS 00pa3oB, yCTOWYHMBBIX
K CHEKHOU IuieceHu. IIpn 3TOM B CENIEKIIMOHHBIX NTporpammax SnoHuu mupoxo
WCIOIB30BAIM TaKW€ NCTOYHUKHM YCTOWYMBOCTH, KaK TP BbIIIENIEPEUHCICHHbIE
JIMHUY aMEPUKAHCKOH cenekimu (Amano, 1997). I'uGpunst oroupanu B F, u F,
Ha JIENSAHKAX ¢ €CTECTBEHHBIM MH(EKIMOHHBIM (oHoM. B momymsamusx F, (n =
4000) B kax101i KOMOWHAIIMK CKPEIIMBAaHUN THOETh M3-32 TIOPaYKEHUsT CHEXKHOM
miecenbto coctanisia oT 20 1o 80% pacrenuit. Ot 200 no 300 BEDKUBIIMX pac-
TEHUH M3 KaXXI0W KOMOWHALMM CKPEIIUBAHUS MOIJIeXKATU JalbHEHIIelH cenex-
uuu B F.. YCTONYMBOCTD HECKONBKHUX SIMTHBIX JTHHUA (61005, 62021 u 62025),
MOJTy4YeHHBIX M3 KoMmOuHauuu ckpeuruBanus P.1.173438 x Horoshirikomugi x
Chihokukomugi, npeBblimana takoByto copra Horoshirikomugi (3Tanon yctoii-
YUBOCTHU K CHEXKHOH IJIECEHH), HO OKa3anach Hike, yeM y nunuu P.1.173438. B
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1994 rony 6611 osryueH HoBbIH copT Hokushin, 77151 mOBBIIEHUS yCTOWYHBOCTH
KOTOpOTO K CHE’KHOM TNIECEHU HapsiAy ¢ uHTerpanueil reHoB quHun P.1.173438 u
C.1.14106 ncnonp30BaIy SMOHCKHE UCTOUHUKH ycToiunBocTH — Chihokugomugi
x Kitami 35. YcroitunBocth kK Bo30ynutensm poaa Iyphula y copra Hokushin
ObL1a BBILIE, YeM Y poruTenbekux ¢popm u copta Chihokugomugi u coorBeTcTBO-
Basia TakoBoi copra Horoshirikomugi, KoTopblii sIBisIeTCS OCHOBHBIM MaKapOH-
HBIM COPTOM Ha 0. XOKKanIo0.

YcTOWYMBOCTh K JAPYroMy BO30YAMTENIO CHEKHOW IUIECEHH, ACKOMHULETY
S. borealis, TeCHO KOppenUpyeT C YCTOMYMBOCTBIO K 3aMOpO3KaM: 'puO HaHO-
cut ymep0 B paiioHax, Iie mMpoMep3aHKe MOYBhI MPEIIIECTBYET YCTAHOBICHHIO
CHEXHOTo 1nokposa. Ha 0. Xokkal10 3T0O BOCTOUHBIE palioHbl, B Poccuu — cese-
po-3anan EBponeiickoit uactu, Cpennee IloBomkee, 3anagnas Cubups. Cornac-
HO IMpOTpaMMe BBIBEACHUS COPTOB, YCTOMUUBBIX K 3TUM (pakropam, B SnoHuu
B CEJICKIUIO MPHBJICKJIN JBOWHBIC TAINTOUbI, TOTYYCHHBIE METOAOM KYJIBTYPBI
MBUIBLBI M MBUTBHUKOB. [1o MuHeHmto 1llnbara, SKCTEeHCUBHASA CelEeKUUs JTMHUM
JIBOMHBIX THOPUIOB Ha YCTOWYUBOCTE K S. borealis pu yMEPEHHOUN YHCICHHO-
CTH TIOMYJISAIUU MOXET ObITH Oosee d3PPeKTHBHA, YeM OOIICTIPUHATHIE METOIbI
(Shibata, 1997).

YCTOMUMBOCTh K BO3OYIUTENSAM CHEXHOHN IUIECEHU TPAJAUIMOHHO OIICHUBA-
U B TIOJIEBBIX YCIOBHUSX, XapaKTEPHU3YIOLIMXCS MHOXXECTBOM HECTaOMJIbHBIX
¢daxTopoB. B pesynbrare Takod OLUEHKH MOTYT OBITH MOJYYEHBI OIIUOOYHBIE H
MPOTUBOPEUMBBIE PE3YIBTaThl. ITH TPYAHOCTH YIAIOCh MPEOJONETh Onaromapst
knumarndeckum kamepam (Bruehl et al., 1964; Sunderman, 1964). Mcnons3o-
BaHHE CTEPWIBHBIX YCJIOBUI NPU ONTUMAJBHBIX Ul Pa3BUTHS MaToreHa TeM-
neparypax Mmo3BoJsieT 3HaUUTEIIbHO COKPaTUTh CPOKH TecThupoBaHus. Taxk, o
u Ko3y0 pa3paboraiy METOAMKY OIICHKH YCTOHYMBOCTH O3WMOM MIICHUIBI K
MYIINCTOH CHEXHOW IIECEHH, OMHOMY W3 IVIaBHBIX KPHOQWIBHBIX MAaTOT€HOB
Kanansr (Gaudet, Kozub, 1991), a Hukamxuma u Ade (Nikajima, Abe, 1990) —
Kk T incarnata m M. nivale. OnHUM u3 (aKTOPOB TOBBILICHUS! YCTOMYMBOCTH
pacTeHuii K CHEXXHBIM IJIECEHSIM SIBIIAETCS MX 3akainuBaHue. Hampumep, 3aka-
JUBaHUe 03UMOM MIeHuIs! npu 2°C oT 1 10 6 Hexenb yBENMYUBAIO YCTONYH-
BOCTb K IaTOr€HaM, BBI3BIBAIOLIMM CHEXHYIO IIeCeHb, TaKUM Kak Coprinopsis
psychromorbida, Typhula incarnata v Microdochium nivale, Tak ke Kak v K My4-
HUCTOH poce (B030. Blumaria graminis f. sp. graminis) u monocaroi pxaBuynuHe
(B030. Puccinia striiformis). 14 nHel ObLUTO JOCTATOYHO IS TOTHON 3KCIIPECCHH
CHHTE3a TeHa >KaCMOHOBOM KHCJIOTHI, aJUICHOBOTO OKCHJA a30Ta W pa3pyllaro-
miero gppykra sH3UMA B-GpyKTOPyHOHACHAA3HI B CPABHEHHH C 42-THEBHBIM 3a-
kanuBaHueM (Gaudet ef al., 2011). Hakamxumoii 1 AdGe 0TMEYEeHO, TO pacTECHUSI
03UMOM NIeHULBI TpH 2°C B TEMHOTE OCTAIOTCS BOCIPUUMYUBBIMH, HO OHH ObI-
CTPO MPHOOPETAIOT YCTOHYUBOCTH MPU BO3ACHCTBUM HU3KMX MHTCHCHUBHOCTEH
ceeta B 150 umol - m? - s (Nakajima, Abe, 1996). B atoii cTathe mokasaHo,
YTO CTPYKTYpa Pa3BUTHs YCTOWYHMBOCTU K CHEKHOH IIECEHH CYIIECTBEHHO OT-
JUYaeTCs OT MOAEIH, CBI3aHHON C YCTOMUMBOCTBIO K 3aMep3aHuIo, XOTs 00e OHU
00yCIIOBJIEHBl HU3KUMH TeMIieparypamu. MeToq BbIBEJeHUS B KIMMOKaMmepe
YCTOWYMBBIX K KpamyaTrol CHE:KHOH IJIECEHH COPTOB OBbLIT YCOBEPILICHCTBOBAH U
MTO3BOJIWII COKPATHTE Cpok 110 12 Henmenb (Kawakami, Abe, 2003). ABTops! mpe-
JIOKUJIM ONITUMAIIBHBIE YCIIOBHSI, COCTOSIIINE U3 2 HEENb IS IPEABAPUTEIBHO-
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r0 3aKaJMBaHHUA U CaMOTO 3aKaJIMBaHWs, 6 Heaenb Uis MHKyOauuu npu 8°C u
2 Hezmenu U1 BOCCTAHOBIIEHUS pOCTa B TEIUIMIIE AJISl CKPUHUHIA PE3UCTEHTHO-
ctu. O. OproH u A.-M. TpoHCMO NoKa3ald Ha yCTOMYHBBIX aMEPUKaHCKUX JTMHH-
sx (C19342, CI14106 u P1181268), uTo XOTS 3aKaJMBaHUE XOJIOJOM CHIIBHO TIO-
BBIIIACT YPOBEHb YCTOMYMBOCTH K PO30BOW CHEXHOM miiecenu (Bo30. M. nivale)
y BCEX JIMHUH MIIIEHUIBI, Y HEKOTOPBIX YCTOWYMBBIX JIMHUH KaKHe-TO MEXaHNU3MBbI
YCTOMUMBOCTH TaKkKe IPUCYTCTBYIOT /10 3aKaiuBaHuA xononoM (Ergon, Tronsmo,
2006). UaTepecHo, 4TO HA PACTEHHUSAX O3MMOMW MIICHUIBI 3aKkaiuBaHue npH 4°C
ObuT0 Oonee cHIBHBIM, YeM mpH 2°C, W IpU MAaTPUYHOM NOTEHLUANIE TTOYBBI
—0,1, yem nipu 0.01 MITa (Nishio et al., 2008). [To MHeHHIO aBTOPOB, TIOHUMaHNE
BIMSHUS TEMIEpaTypbl U MaTpUYHOTO MOTEHIMaa TIOYBBI BO BPEMsI 3aKaJluBa-
HUS PACTEHUH IS ONpenesIeHUs] YCTOMYMBOCTH K Kpam4aToil CHEXKHOM miece-
HU OyZeT MOJIE3HO MPU COCTABICHUH CENEKIIMOHHBIX MPOrPaMM IO MOTy4IESHHIO
YCTOMUYMBBIX K CHEXHBIM TUIECEHSIM KYJIBTHUBAPOB B KOHTPOJIHUPYEMBIX YCIOBUAX
oKpysKarouiei cpensl. McecnenoBanu aBa reHOTHIIA TPUTHKAJE, CYILIECTBEHHO OT-
JUYAIOIIUXCS TI0 yCTOHUUBOCTH K Microdochium nivale. Magnat (BOCIpUMMYH-
BbIif) 1 Hewo (0THOCHTENBHO YCTOHYMBEIN) OBUIH AOTIOJHUTEIBHO U3yUeHBI KaK
MOJICTI PaCTEHHH, YTOOBI IPOBEPUTH POJb MPEABAPUTEIBHOTO 3aKaJHUBaHUS U
3aKaJluBaHUs B pe3yJbTaTe MHAYKIHMH pPEe3UCTEHTHOCTH. be3 mpeaBapuTensHOro
3aKaJMBaHU X0I010M 002 MOAETBHBIX COPTa OBLIIM BOCIPUUMYHUBHI K HH()EKLIUH
M. nivale, HO TIONYYNIN TEHOTUITMYECKN 3aBUCUMBIN YPOBEHb PE3UCTEHTHOCTH
nociie 4-uenenpHoro 3akanuBanus npu 4°C (Golglebiowska, Wedzony, 2009).

BaxHpIMH U aganTandy K MEHSIOUIEHcS cpelie 1 MUHHUMHU3AUK yiiepoa
OT CHE)XHOH IJIECEHHU C HCTIOJIb30BaHHEM 3KOJIOTMYECKH YCTOHYHBBIX METOOB
BCE €IIle OCTAlOTCs CeNekius Ha ycToiunBocTh (Bertrand et al., 2009; Bertrand,
Castonguay, 2013; Rohnli, 2013), B coueTanuu ¢ pa3bsiCHCHHEM 3TUX MEXaHU3-
moB (Gaudet, Laroche, 2013; Yoshida, Kawakami, 2013).

B nocnennee BpemMsi pabOTHI IO YCTOWYHMBOCTH K CHEXHBIM IJIECEHSM TIepe-
LIUTK Ha MOJIEKYJISIpHBIN ypoBeHb. Tak, Kpy3e ¢ coaBT. Hamim B reHoMe 03UMOIt
MIIEHHULB YYaCTKU C KOMOMHUPOBAaHHOM YCTOWYMBOCTBIO KaK K CHEXHOM Iiece-
HU, Tak u xononocroiikoctu (Kruse et al., 2017). Ha xpomocome 5A ObLT UIeH-
TUQULIUPOBAH OJMH KOJMYECTBEHHBIH JIoKyc mpu3HakoB (QTL), cBsI3aHHBIH Kak C
MOPO30CTOMKOCTBIO, TAK U C YCTOMUHUBOCTHIO K CHEXHOU Tuiecenu. Bropoit QTL,
CBSI3aHHBIN C YCTOHYMBOCTBHIO K MOPO30CTOMKOCTH, OBLT TAK)KE HalI€H Ha XPOMO-
coMme SA, a Tpetuit — Ha 4. [{pyroit QTL, cBA3aHHBIN C yCTOMYMBOCTBIO K CHEX-
HOU mieceHu Ob11 naeHTHGuIUpoBan Ha xpomocome 61. QTL na xpomocome 5A
CBSI3aHHBIN C 000MMH MPHU3HAKAaMH, OBLT TECHO CBSI3aH ¢ JoKycoM FR-A2 (mopo-
3oycroiunBocTh A2). O QTL Ha xpomocome 4B, accouupoBaHHBIN ¢ MOPO30-
ctoiikocThio M QTL Ha xpomocome 6B, cBsI3aHHBIN TOJEPAHTHOCTHIO K CHEXKHOM
IUIECEHH paHee He COO0IAaNoCh. DTH YYaCTKH XPOMOCOM MOTYT OBITh IOJNIE3HBIMHU
MpU UACHTU(PHUKAMHA HCTOYHUKOB TOJIEPAHTHOCTH JAJISL 3TUX MPU3HAKOB.

B Poccun nenenampaBieHHBIX paboT MO CEJIEKIHMH O3MMBIX 3JaKOBBIX Ha
YCTOMUMBOCTh K CHEKHOW IieceHH HeT. Tem He MeHee B Poccuu BBINTOTHEH
pAA UCCIENOBAHUN TO BBISIBICHUIO BHUAOB 3€PHOBBIX, YCTOWYHMBBIX K paziny-
HBIM BHJaM CHEXHBIX TuieceHel. Tak, B TioMeHCKol o0macT u3ydain Aenpec-
CHIO XO3SMCTBEHHO-IIEHHBIX IPHU3HAKOB B TEUEHHME BETETAI[IOHHOTO MEpHOAA
nof1 BozzeiictBueM Fusarium nivale (Microdochium nivale) (Trofimova, Bome,
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2006). OOpa3ipl 03UMOM PIKU PA3INYATUCH TI0 YPOBHIO BOCIIPUHUMYUBOCTH H/
WM KOMIIEHCATOPHBIX Bo3MokHOCTel. K ycToitunBeM oTHecens! Uynnan, Uins-
MeHb, Mcers, Cynepmansim 2, BonHa; k cpenneBocnipuuMunBbIM — Bocxon 1; k
BocpuuMuMBBEIM — 8s-191 Poccusinka x I'etepa, JlecHanka x Umepur, Terpa u
Cubupsb.

Ha undexumonnom ¢one nposenena mMMmyHosoruueckas onenka 500 co-
pTooOpasiioB mupoBoii koyuiekiiuu BUP (1. Cankr-IletepOypr) u coproB ote-
YECTBEHHOH CEJNEKLMH 0 MPOLEHTY BHIIPEBaHUs (CHEKHOW MJIECEHU — aBT.) U
WHTEHCUBHOCTH TOPa)KEHU JIUCTOBOW MOBEPXHOCTH U OTOOpaHBI 00JaJaromue
YCTOWYMBOCTBIO 00pa3Ipl: cCOpTa OTeuecTBeHHOU cenekuun — LlllarnnoBckas Te-
tpa, [omymsauun 1-82 Terpa, Cubupckas kpynHozepuuctas, TaéxHas, Kupos-
ckas 89, Batka 2, [lsimMka, Pocunka, Unum, @anenckas 4, [lypra, ®4-92, Uynnan
3, KopotkocrebensHast 6, XapbpkoBckas 88, Tarapckas 1, besenuykckas 88, Bo-
xoBa, TanmoBckas 29; copra u3 MmupoBoil komtekiuu BUP — LAD-287 St-2614,
Antonnisnie, Leelondzkie Kartowe Ne 1, Leelondzkie Krotnoslomix x Baltycnie
(ITonpma), Eros, Rerus (I'/IP), Inzucht 74/2, Inzucht 108/8 (LlIBerus), k-10953
(Ounnsuaus), Feniks (bensrus), k-11385 (FOrocnasus), k-11150, k-11389 (Iop-
tyranus), k-11398 (I'pysus), k-11131 (Azepbaiizxkan), benrta terpa (banapycs),
Beve (Ykpauna) (Ovsyankina, 2000).

Psn pabot 1o MCnonb30BaHUI0 XUMHUYECKOTO MyTareHesa, MpOBEAEHHOTO Ha
COpTE, MOJyYCHHOM MyTEéM OTIAIEHHOW TMOPUAN3AIINH, TPUBEIN K MOJIYYCHUIO
CTaOMIIBHBIX YpOXKaeB, HE3aBUCHMO OT KallpU30B MOTOJbI, IMONyYCHHIO 3epHA
BBICOKOTO KaueCTBa M YCTOWYMBOCTH K CHE)KHOMU TuieceHH. Tak ObLIM BHIBEICHEI
copra «[lamsitu Pamonopra» u «Comnneunsiit» (Eiges ef al., 2009; 2011; 2016).

IIporuo3 pa3BuTHs CHEKHBIX IIeCeHei

B CBfI3U C U3MCHCHUEM KIINMMATHYCCKHUX yCJ’lOBI/Iﬁ

B HacTtosmee Bpemsi B MUpe IPOUCXOAUT OBICTpOE M3MEHeHHe Kinmara. Yare
BCero cooOmaroT o robdansHoM morteriennd. Hanpumep, B CapatoBckom 'Y
OBUIO MPOAHAIM3UPOBAHO BIMSHUE ITI00ATBHOTO MOTEIUICHUS Ha MEePE3NMOBKY
o3uMbIX KynbTyp (Pryakhina ef al., 2012) 3a nepuon 1941-2010 rr. AHanu3 nmoka-
3aj1, 4TO B MOCIIETHIE TPH JACCITUICTHS COKPATHIICS IEPUOJ] 3MMOBKH M IPOLIEHT
rudeny 03UMbIX KyJabTyp. HecMoTpst Ha MHOTOUYHCIICHHBIE JTOKa3aTeIbCTBA JTO-
IO SIBJICHUS, MHOTHE yU€Hble MPUACPKUBAIOTCS MHOW TOYKH 3peHus. Ha camom
e JleJie MBI ceifuac )KMBEM Ha «ITUKe» CPaBHUTEIBHO HEOOJIBIIOTO JIOKAIBEHOTO
MOTETJICHHsI, MTOCIIe OKOHYaHHS KOTOPOTO HauyHeTCs HoBas (a3a MOXOJOAaHUS
(ecmn oHa yxe u He Hadajnack) (Klyashtorin, Lyubushin, 2007). IIpencrosmiee
MOXOJIOIaHNE MOKET OKa3aThCsl CaMbIM ITYOOKMM 32 TIOCJIEHNE HECKOIBKO ThI-
CsI4 JIET, HO K HEMY HaJl0 TOTOBUTBHCS yXKe ceifuac, MOCKOJIBKY OHO SIBUTCS MPE-
BECTHHKOM CIIEAYIOIIETO JeqHuKoBoro nepuoaa (Sorokhtin, 2010). Hanpumep,
n3BecTHbIN yuénsiii A.I1. Kanuna, 3aBeayromuii kadenpoil paoHaIsHOTO IpH-
ponornonk3oBanus reorpaduueckoro pakynsrera MI'Y um. M. B. JlomoHoCOBa,
uneH-koppecnonaeHT PAH, cunurtan, 4ro Ha 3emie B HacTosIIee BpeMs HACTY-
nuio xoTs u cnaboe, Ho noxonoxanue (http://avkrasn.ru/article-130.html). ITo
€ro MHEHHUIO, B HACTOALICE BPEMsl MPOUCXOAUT CHUIIBHOE M3MEHEHHUE KIMMaTa
Ha MeCTaX, YTO BUIHO IO IMpelcTaBIeHHOMY caiity http://planeta.moy.su/blog/
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globalnoe poteplenie lozh veka/2012-02-18-14885. DkcnepTsl IO U3MEHEHHIO
knumata NOAA (The National Oceanic and Atmospheric Administration, USA)
paHee MPOTHO3UPOBAIN MATKYIO 3UMY, HO Teeph aMEpUKaHCKHE METEOPOIOTH
MPEABUIAT «3HAYUTENBHO OoJiee XOMOAHBIH, YeM OObIYHbIN Mecsn ans CkaHau-
HaBuu u Poccumy, a armocepa 3emiu He mporpenach BooOIe ¢ konma 1950-x
ronoB (https://realclimatescience.com/2016/03/noaa-radiosonde-data-shows-no-
warming-for-58-years/).

Mo muenuto Haorokum Manymoro u Toma Xcuanra (Matsumoto, Hsiang,
2016), n3MeHEeHHsI KTUMaTa JTOJKHBI COIEHCTBOBATH MOMYUYEHUIO CEIIbCKOX03SH-
CTBEHHOH MPOIYKIIMHU Jalbllle B pailoHBI CeBepa, TIe TEMIIEPaTypbl U IEPUO, IS
BBbIpaIlMBaHus ObUI paHee orpaHuyeH. B 3Tu paiioHs! OymyT BBEACHBI, O-BUAU-
MOMYy, OoJiee MPOLYKTUBHBIE M KadeCTBeHHBbIC copTa. C MOTeIuieHHeM, OIHAKO,
TOIHBIN [T 3aKaluBaHHUs MEPUOA MOXET YKOpPauMBaThes, U Ooliee TOro pacre-
HUSI MOTYT HE MPHUCIIOCOOUTHCS IS TIpoLiecca 3aKalluBaHUs K COUETaHuIo Oolee
TEMIBIX TeMIepaTyp U Oojee KOPOTKOW ANMMHBI JHs. Tak, HHTPOMYKINS HOBBIX
KyJBTYp OCOOCHHO B BBICOKHE IIMPOTHI HE MOKET OBITH MOJydeHa Oe3 yiyuiie-
HUSl OTBETa Ha HOBBIN (oronepuon. CHEXHBIH MOKPOB, ANSIIUICS HECKOIBKO
MECSIEB, YaCTHYHO 3aMEHSETCS ATUHHBIM HEPHOIOM BIAXKHBIX M MPOXJIAJHBIX
ycnoBuit. ['pubsl, Takue kak Microdochium nivale v Pythium spp., BbI3bIBaIOIIUC
(axy/bTaTUBHBIC CHEXXHBIC TIECEHW MOTYT CTaTh Aaxe 0ojee 3HAYUMBIMU, T.K.
OHHU MOTYT IIPEBAMPOBATH B YCIOBHSIX OONBIIMX KOJIEOAHUI KIMMAaTHYeCKHUX Ba-
pHanuii 1 MEHbIIEH CE30HHON MPEACKa3yeMOoCThI0. UTOObI CIPaBUTHCS C TAKUM
(eHOMEHOM, KITIOUEBYIO POJIb B €CTECTBEHHBIX IKOCHCTEMAax UTpaeT OHOpa3Ho-
o0pasue, HO COBPEMEHHOE CENTbCKOE XO3IHUCTBO AJISl MPOAYKTUBHOCTH CHOKYCH-
poBano Ha enuHooOpasuu (Kreyling, 2013). HeoOxoqumo Juist peryiupoBaHus
CHEXHBIX TUIECEHeH MEepecMOTPETh 3Ty POJIb M UCIONb30BaTh €IUHOOOpa3ue H
ouopaszHoobpasue. M3MeHeHre KiMMara co3aaéT OonbLIoON BBI30B hepMepam H
Y4EHBIM Ul aJJallTallui B PAOHBI C MEHBIIEHN IIPEICKA3yEMOCTBIO.

MOXHO MOMBITaTHCSI MPUCTIOCOOUTHCA K PETYISAPHBIM, MPeACKa3yeMbIM U3-
MEHEHHSAM KJIMMara, 9TOOBl CBECTH K MUHHMYMY CHIDKEHHE YPOXKaHHOCTH 3a
CUET pa3NUYHbIX KyIbTYPHBIX pACTEHUH U UX BHYTpeHHEH criocooHocTH. Heoo-
XOIUMO TIEPECMOTPETh POJIb U HCIIOIB30BaHNE PA3HOPOAHOCTH U pa3HooOpas3us
B peryJsiliMM MOPa)KeHUs! CHEXXHBIMU IieceHsaMu. Ha ¢one mobansHoro more-
IUICHUS] pETUOHAJIbHBIE U3MEHEHUs KnuMara Poccun, 1o TaHHBIM caiiTa «JKo-
noruveckoe obOpazoBanue» (www.ecoedu.ru/index.php7r=23&id=7), OymyT
JaJIeKO0 HE OAMHAKOBBIMHM, a MX BIMSHHUE Ha OTICIbHBIE BUABI XO3SHCTBEHHOM
JeSITeIbHOCTH MOTYT OBITh Kak OJIarONpHUSATHBIMH, TaK W MaryOHbIMH. JlaHHBIE
PpE3yABTaTOB MOJAEIIBHBIX PACYETOB TOTO KE calTa MOKa3bIBaroT, uTo B XXI Beke
Haubosee 3HaUMMOE TOTeIJIeHHe Ha TeppuTopuu Poccum oxupaercs: 3UMOH,
ocobenHo B Cubupu 1 B ApKTHKe, a K cepenuHe XXI Beka cpeqHEeromoBoe Ko-
JMYECTBO OCAAKOB B CPEIHEM Ha TEPPUTOPUH HAIICH CTPpaHBI BO3pacTET Ha 8,2 +
2,5%. Hanbornee 3HaUUTENbHOE YBEINUEHUE KOTUIECTBA OCATKOB OKUIAETCS 3U-
moi. [Ipruém Ha eBpornelickolt yactu Poccun yBennyeHue CyMMapHOTO KOJIM4e-
CTBa OCAJKOB CBS3aHO MPEUMYIIECTBEHHO C YBEINYCHUEM J0KICBBIX OCAIKOB,
To B 3anagnoii u Boctounoit Cubupu — ¢ yBenuueHHeM BBINaIeHHsI CHera. JTa
TEHCHIIMS NOATBEpkKAaeTCS U Apyrumu ucrounukamu (Meleshko et al., 2004;
Panova, 2011). Kak cka3aun, BeicTymnas Ha BcemupHOM opyme cHera, TUPEKTOp
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Uncturyrta reorpaduu PAH B.M. Kotnsikos: «Bo3Hukaet mapanokc — mpu mo-
TEIIEHUH, KOTOpOe ceivac XapakTepHO, CTAHOBUTCA Ha 3emJyie Oonble CHera.
3TO MPOUCXOIUT Ha OoNbIIMX MpocTpancTBax CuOHpH, rae cHera Oonplile, YeM
ObUI0 omuH-nBa AecsaTwietus Hazana» (http://ria.ru/eco/20130117/918475810.
html#ixzz4Fhl7¢H).

B Cubupu 6butn oTMeueHbl HekpoTpod Sclerotinia borealis Bubak & Vieugel
(puc. 6), u HegaBHO OOHapyXeH HanOollee OMAaCHBIA BO30YAMTENh KpamyaTou
CHEXHOH mnecenu, ouorpod Typhula ishikariensis S. Imai (puc. 13). [lepBbrii
rpud mopakaeT MOJ CHETrOM JIMIIb MOBPEXKIEHHBIE MOPO30M TKaHU PAaCTCHUH,
BBI3BIBAs TAK HA3BIBAEMYIO «CKIEPOTHHHO3HYIO CHEXHYIO TIIECECHBY» HIIH «CKJIe-
porunuo3» (anni. Sclerotinia snow mold unu Snow scald). Bropoit rpu6b BbI-
3bIBAET KpamuaTyro, WIN CEpyI0 CHEXHYIO IieceHb. 1. ishikariensis BrepBble
ormeueH B HoBocubupcke B 1998 rony (Hoshino et al., 2001) u nmozxe B Tom-
cke (Tkachenko et al., 2003). B ®unnsuauun O. Huccunen ormeuan na Phleum
pratense L., 4T0 ecnu TemIiepaTypa 3UMOW Ha TIyOMHE y3Ja KyLICHHUS BBIIIE
—2°C, To 3makoBble nopaxkawrcs 1. ishikariensis, unxe — S. borealis (Nissinen,
1997). lo HenaBHero BpeMeHH M3-3a 3aMOPO3KOB M HE3HAUYUTEIBHOTO CHEKHOTO
MOKPOBA, 3alIMIIAIOIETO 3UMYIOIIUE PACTEHUS OT MIEPEnaoB TEMIIEPaTyp, U3-3a
MOBPEXACHUH pacTeHni Mopo3aMu B 3anagHoi CHOMPH Ha O3MMBIX 3€PHOBBIX
npeo0iaga CKIEpPOTHHHO3.

OueBuaHO, B OyAylieM B CBsI3M C OBICTPBIM IMOTEIUIeHHMEeM Knnmara B Cu-
OMpH M yBETMYCHHEM BBIMAJICHUSI CHETa, OCHOBHBIM 3a00JIEBaHHEM O3UMBIX
OyzneT KpamiaTasi CHeXHasi TieceHb. O BO3MOXKHOCTH 3aMEHBI IPUOPUTETHOTO
S. borealis na T. ishikariensis B HeKOTOpBhIX pernoHax Kananwl cooOrraercs B
crarbe Jlenu [omd ¢ coaBropamu (Gaudet et al., 2012) u BocTOYHOM XOKKaW10
(Anonus) (Matsumoto, Hoshino, 2013).

3akiiloueHue

KpuoduisHbie rpulbl, BRI3BIBAIOIINE CHEKHYIO TIECEHb, IUPOKO PACIpoO-
CTpaHeHb! Ha Tepputopun Poccun U MOTYT IPUBOJUTH K IIEPECEBY O3UMBIX, KaK
310 Ob1T0 B 1994 rony. B Hamiel cTpane 0CHOBHOE BHUMAaHUE B CEJICKITMOHHOMN
pabote yaensercs aOMOTHUECKUM (DaKTOpaM MEPE3MMOBKH U 32 PEIKUM HCKITIO-
YCHHEM IMOYTH HE MPOBOIATCS PabOThI (DUTOMATOJNIOTOB M CEJICKIMOHEPOB IO
CO3JIaHUI0 COPTOB, YCTOMUYMBBIX K BO3OYAUTENISIM CHEXHOW TuieceHH. LIeHTphI
BbIpalllMBaHH O3UMBIX KYJIBTYP B CBA3H C IIPOXOAAIIMMUA B HACTOAILIICEC BPEMS U3-
MEHEHHMSIMH KJInMaTta (cM. maBy «IIporHo3 pa3BUTHSI CHEXKHBIX ITUIECEHEH B CBS-
3H C II00aJBHBIM MTOTETNICHHEM» ) MOTYT CMECTUTBCS B a3MaTCKYIO 4acTh HaIeH
CTpaHBbl, T/Ie MPHOPUTET JIMMUTUPYIOIIUX (PaKTOPOB C AONOTUYECKUX HEM30EKHO
nepenaéT Ha OMOTHYECKHEe, TeM 00Jiee YTO TaKWe MOTCHIIMAIBHO OMACHbIC HU3-
KOTEeMIIEpaTypHbIe BO30ynuTeNu, Kak S. borealis v alanTUPOBAHHBIA K HU3KUM
temneparypam 1. ishikariensis, yxxe ormedeHbl B 3anananoi Cuoupu (Hoshino et
al.,2001; Tkachenko et al., 2003). XoTs B OOJBIINHCTBE CEIBCKOX03SIMCTBEHHBIX
paﬁOHOB Poccun cHeXxHBIE TIJIECEHU YMCEHBIINIIN CBOIO OTPULATCIILHYIO POJIbL B
IIOJIYYEHUH YPOKasi B CPABHEHHUH C NPEABIAYIINMHA I'OAAMHU, ITPOUCXOIAILINE U3-
MCHCHUSA KJIMMaTa MOI'YT CYHICCTBCHHO IMOBJIMATL KaK Ha arp€CCUBHOCTH 3THUX
MaTOr€HOB, TaK U NIPEACTAaBUTH HOBBLIC YI'PO3bI AJIA CEJIbCKOXO03SMCTBEHHBIX KYyJb-
TypP B HOBBIX MECTaxX UX KyJIbTUBUPOBAHUSL.
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Pucynku

Puc. 1. Kparruaras cHexnas miecens (Bo30. Typhula ishikariensis S. Imai), a, b. ['onsd-xiy6, Ha-
rarnHo, MockoBcKast 001acTh; . o3uMas miennna; d. ra3on IaBaoro 6oranuueckoro caga PAH

a

Puc. 2. OmbIT Ha UTATENBHON arapoBOi
cpele JEeMOHCTPUPYET HPHPOAY CHEX-
HBIX IUIECeHEeH, n30eranys aHTaroHW3Ma
IPH YCJIOBUAX Cpelbl TPUOIMKCHHON
K YCJIOBUAM IIOJ CHETOBBLIM ITOKPOBOM.
Poct munenust Typhula ishikariensis npu
0°C (BBepxy cmpaBa) B /iBa pa3a MCHb-
i€, 4eM Ipu ONTHUMaIbHOM Temmeparype
10°C (BBepXy cieBa); OHAKO KOT/IA KYJTb-
Typbl MOKPHITHl HECTEPUWIIBHOW IOUYBO,
POCT MHUIICJINSA 3HAYUTEIIBHO YXYAUIACTCA
npu 10°C (BHUM3Y cnpasa), HO He 1ipu 0°C
(BHM3Y cmpaBa) HM3-32 AKTHBHOCTH aH-
TaroHMCTOB, KOTOPLIE MOTYT PacTH IpU
10°C (Matsumoto, Hsiang, 2016)

b

Puc. 3. Cxnepornumanshblii rpubd, mopaxaromuit Tronenad (mo Elenkin, 1911). a. Pa3pes pacrenust
B/IOJTb (BUHBI CKJICPOLIMH Ha KOPHSX M BHYTPH JIyKOBHUIIBI); b. Pa3zpe3 ckiiepouust (BUIHBI YETKO

pasnuyaronmecs KICTKH 0007I0YKH 1 METYJIbI )
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Puc. 4. TlopaxxeHne MOA3eMHBIX KOPHEBHUI XMelsi rpudom Typhula ishikariensis. a. He3pensie
CKJICPOLIUH. b. 3pejble CKIEPOLUH

Puc. 6. [Topaxxerne o3umoit mueHuus! Sclerotinia borealis

Puc. 5. IlopaxeHue 1oHLA U TyKO-
BHIIBI TIONbITaHA TpudoM Typhula
ishikariensis

93Tul-1 98N5
= (u3 MockBbI) (u3 HoBocubupcka)
E BeokuBanue, %
;% Konrpons
£ (6e3 3aMOpakiBaHHs)
22
®
£ 1
=g
; 2
<
) 3
=
8

Puc. 7. YeToiunBOCTh K 3aMOpayKMBAaHHIO POCCHICKUX cKiieporeB Typhula ishikariensis npu nuk-
nax 3amopaxuBanus/orranBanus (mo Hoshino et al., 2001)
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92Tr-13
(Mockga)

93Tul-1
(Mocksa)

98T3
(HoBocubupck)

98TS
(HoBocubupck)
Puc. 9. 3apaxenue HEKpoTpoO-
bowm Sclerotinia borealis cestH-
IIeB COCHBI 1-TO rofia 4epes 1o-
Poct munenys, MM/ieHb PpaxEHHbIN 371aKOBbIN COPHSK

KOHTpOJ'IL, IUKJT SaMOpa)KI/IBaHI/Ie/OTTaPIBaHPIe

1-¥ UK 2-# UK 3-1 UK
Puc. 8. BiusiHIE IUKIIOB 3aMOPaKHBaHHsI/OTTAUBAHUS HA POCT MH-

nenus u3 ckiaepouneB Typhula ishikariensis MOCKOBCKHX U CHOUP-
ckux n3osstoB (1o Hoshino et al., 2001)

Puc. 10. [Topaxenue Sclerotinia nivalis: a. muperpym (Pyrethrum sp.); b. spytka nonesas (Thlaspi
arvense); c. poMaiiika Henaxy4uas (Matricaria inodora); d. nuBsuuk (Leucantheum sp.)

Puc. 11. TopaxkeHune cesHIIEB COCHBI 1-T0
roza rpubom Typhula ishikariensis
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Puc. 12. Cxema 1u-MOH CKpelMBaHHUs.
B wamky ITetpu ¢ arapoM BBICEBAIOT JH-
KapHoOH U MOHOKapHOH, KOTOPBIi UrpaeT
31ech poib Tecrepa. Ilocne BeTpeun ko-
JIOHWU WX OCTaBIIOT pacTH emié 3 He-
Jenu. B 310 BpeMs MPOUCXOIUT/HE TIPo-
HUCXOUT NEPEHOC SAep U3 AUKApUOHA B
MOHOKAapHOH. 3aTeM MEepeHOCSAT KyCOK
Cpelbl ¢ MUIIENUEM M3 KOJOHHU MOHO-
KapHOHa Ha paccTosHuU 1 cM OT Mecra
BCTPEUH ABYX KOJIIOHHH B CBOOOJHOE Me-
CTO Ha ToM ke yamke [letpu. Munennit
U3 BbIpocIleil yepe3 1-2 Hemenu Koio-
HUH TIPOBEPSIOT ITOJ MUKPOCKOIOM Ha
NPSDKKU, KOTOPBIE CITyXKaT HOKa3aTelNlb-
CTBOM II€peHOca siiep U3 AUKAapUOHA B
MOHOKapHOH.

Puc. 13. Kpanuaras cHexHas IUIECEHb (8030.
DBphula ishikariensis) 8 ICBC CO PAH, Hoso-
cubupck, 1998 1.

Puc. 14. OmwiT no wucnons3oBanuto Typhula
phacorrhiza npoTUB BO3OYAUTENS CHEXKHOM
miecenu Typhula incarnata (no Hsiang, 2000)

Puc. 15. Baennuii Bua 371aka, Ha KOTOPOM pas-
BuBacetcs canprpod Typhula phacorrhiza (ckne-
poyuu Ha Hodxckax), 'BC PAH, Mocksa



Tabnuywt

Tadaunbl

Tabnuma 1

Bo30ynurenu o0auratHeIX U axkyIbTaTHBHBIX CHEXHBIX IUTeceHel (o Matsumoto, Hsiang, 2016)

Bo30ynuTesin 00, IMraTHBIX CHEXKHBIX MUTeceHei' | Bo3oynuTenn (pakyJIbTaTHBHBIX CHEKHBIX MeceHeii’

Hmsxoremmneparypustii 6asuauomunet (LTB),
B036. Coprinus psychromorbidus

Ceratobasidium gramineum

Phacidium abietis

Microdochium nivale

Pythium iwayamai

Pythium graminicola

Racodium therryanum?’

Pythium paddicum

Sclerotinia borealis

Rhynchosporium secalis

Sclerotinia nivalis

Sclerotinia trifoliorum

T'pu6 cynnonyxke, Bo30. Athelia sp.

Typhula incarnata

TByphula ishikariensis

Typhula trifolii

! Bo3OyauTei 00JIMraTHBIX CHEXKHBIX IUICCEHEH NPeobiIalaloT HCKIIFOYMTENBHO B 3UMHHMIT IIEPHOJL, B TO BPeMsl Kak BO30y-
JAUTEITA anKyHLTaTI/IBHBIX CHEXHBIX IJIECEHEN MOT'YT pa3BUBAThCS B TECUCHHUEC BETCTALIMOHHOI'0 IIEPHUOAA paCTeHHﬁ-XOC{ﬂCB.

2 TTo COBpeMEHHBIM JaHHBIM 3TH BO30YAUTEIIH BHEPSIOTCS B PACTCHUSI-X035EB HE M0 CHETOBBIM IIOKPOBOM, a B TOJIIIE CHE-
TOBOTO [IOKPOBA, 3apakast APEBECHbIC PACTEHMUS, U HE SIBISIOTCS BO30yMTEIIMH cHexHbIX 1uiecenet (Hoshino et al, 2013).

Ta6nuna 2
Kpyr pacrenmnii-xo3sieB rpuba Sclerotinia borealis
CeMeiicTBO Buasl
Alliaceae Allium fistulosum L.
Asteraceae Helianthus tuberosus L.
Brassicaceae Brassica campestris L. X B. chinensis L.
Campanulaceae Campanula postenshulagiana Roem. et Schmit.
Fabaceae Trifolium repens L.
Iris ensata var. hortensis Makino (smoHckuii upuc)
. 1. germanica L. (repMaHCcKuii upuc)
Iridaceac 1 hollandica Hort. (TonasIcKuii ©puc)
1. pseudoacous L.
Pinaceae Pinus sylvestris L.
Agrostis canina L., Agropyron dasystachum (Hook.) Schrib., 4. desertorum
(Fisch.) Schult., 4. intermedium (Host.) Beauv., A. semicostatum (Steud.) Nees.
Poaceae ex Boiss., 4. sibiricum (Willd.) Beauf., Alopecurus pratensis L., Arrhenotherum

elatius (L.) J. Presl. & C. Presl., Bromus erectus Huds., B. inermis Leyss.,
Dactylis glomerata L., Elymus canadensis L., E. sibiricus L., Festuca elatior L.,
F gigantea (L.) Vill., F. rubra L., Lolium perenne L., Phleum pratense L.

45



CHeskHbIE IJIeCeHH

Tabnuma 3

Kpyr pacrenmnii-xo3sieB rpuba Sclerotinia nivalis

CemeiicTBO

Buabi

Apiaceae

Angelica acutiloba Kitagawa, Daucus sativus (Hoffm.) Roehl, Panax ginseng
C.A. Meyer

Asteraceae

Antennaria carpatica (Wahlenb.) Bluff & Finget., Anthemis rigescens Willd.,
Arctium lappa L., Arnica alpina (L.) Olin, 4. frigida C.A. Mey. ex Iljin,

A. montana L., Artemisia moritima L., A. tilesii Ledeb., Aster alpinus L.,

A. gaspensis Victorin, A. novi-belgii L., A. sibiricus L., A. subintegerrimus
(Trautv.) Ostenf., 4. thomsonii C.B. Clarke, Centaurea montana L.,
Chrysanthemum coronarium L., Doronicum oblongifolium DC, Erigeron
canadensis L., Helianthus tuberosus L., Helichrysum avenaceum (L.) Moench,
Lactuca sativa L., Leucanthemum alpinum Lam., L. leucolepsis (Briq. &
Cavillier) Horvatic, L. maximum Marconi, L. subglaucum De Larambergue,
L. vulgare Lam., L. waldsteinii (Sch.Bip.) Pouzar, Ligularia altaica DC,
Tripleurospermum perforatum (Mérat) M.Lainz., Pyrethrum cinerariefolium
Trev., P. punctatum (Desr.) Bordz. ex Grossh. & Schischk., Sausurea
maximowiczii Herder, S. pulviflora DC, Solidago compacta Turcz.

Boraginaceae

Mpyosotis barbata L.

Brassicaceae

Arabis alpina L., Autbrieta deltoides (L.) DC, Brassica campestris L., B. napus
Hook., Erysimum hieracifolium L., Hutchinsia alpina (L.) R.Dr., Lactuca sativa
L., Thiaspi arvense L.

Campanulaceae

Campanula barbata L., C. glomeratas L., C. hondoensis Kitam., C. justiniana
Wit., C. colenotiana C.A. Meg., C. latifolia L., C. longistyla Fomin, C. olympica
Boiss., C. persicifolia L., C. rotundifolia L., C. scheuchzeri Vill., C. thessala
Maire, C. tridentata Schreb., Edraianthus parnassicum (Boiss. et Spr.) Halascy.

Caryophyllaceae

Silene acaulis L., Stellaria media L., Viscaria alpina (L.) G. Don.

Crassulaceae

Sedum lydium Boiss., Sedum sp.

Dipsacacea

Scabiosa ochroleuca L.

Fabaceae

Hedysarum alpinum L., Lupinus arcticus S. Wats., L. polyphyllus Lindl.,
Trifolium sp.

Gentianaceae

Gentianella lingulata (C. Agardh) N.M. Pritch.

Hamamelidaceae

Hamamelis sp.

Hemerocalidaceae Hemerocalis sp.
Iridaceae Iris germanica L.
Liliaceae Tulipa % hybrida

Plantaginaceae Plantago lanceolata L.

Polemoniaceae

Phlox sp.

Ranunculaceae Amonastrum crinitum (Luz.) Holub, Ranunkulus oreophyllus Bieb.
Rosaceae Potentilla rupestris L.
Scrophulariaceae Leptandra sibirica (L.) Nutt. ex G. Don.
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Tabnuna 4
Kpyr pacrennii-xo3sie rpuda Typhula ishikariensis*
CemeiicTBo Buast
Alliaceae Allium sp., A. karataviense Regel
Asteraceae Alyssum saxatile L., Artemisia sp., A. stellerii Bess.
Boraginaceae Myosotis stricta L.

Arabis aernosa Scop., A. alpina L., A. caucasica Willd., Brassica campestris
Brassicaceae L., B. napus ., B. napus var. oleifera, Draba aizoides Pall., D. sibirica (Pall.)
Thell., Iberis sempervirens L., Sisymbrium sp., Thlaspi arvense L.

Campanulaceae Campanula persicifolia L.

Cannabaceae Humulus lupulus L.

Arenaria purpurescens Ramond, Cerastium argenteum Bieb., C. biebersteinii
DC, C. tomentosum L., Coronari flos-jovis A.Br., Dianthus deltoides L., D.
gratianapolitanus Vill., D. plumaris L., Lychnis sp., Sagina saginoides (L.) D.-
T., Silene coei-rosa A.Br., Stellaria media L.

Caryophyllaceae

Crassulaceae Sedum acre L., S. sieboldii Sweet., S. tenuifolia Fisch. ex Link Glaz.
Cyperaceae Carex flava L.
Fabaceae Lotus corniculatus L., Medicago sativa L., Trifolium sativum L., Trifolium sp.
Hemerocalidaceae Hemerocalis hybrida

Muscari paradoxum (Fish. et Mey) Koch., M. poliantum Boiss., M. tubergiana

Hyacinthaceae Hoog ex Turfil, Ornithogallum balansae Boiss.
Iridaceae Iris germanica L., Sisynthium angustifolium Mill.
Lamiaceac Salvia sclarea L., Satyreja hortensis L., Slqchis lanata Craan., Thymus
serpyllum L., Th. citriodorus = Th. pulegoides * Th. vulgaris
Liliaceae Colchicum sp., Tulipa x hybrida, Xiphium sp.
Pinaceae Pinus sylvestris L.

Agropyron cristatum Gaertn., A. inerme (Scribn. et Sm.) Rudb., A. intermedium
(Host.) Beauv., 4. repens Beauv., A. smithii Rudb., Agrostis tenius L., A.
vulgaris With., Alopecurus pratensis L., A. arundinaceus Poir., Arrhenotherum
elatius (L.) J. Presl. & C. Presl., Avena sativa L., Bromus carinatus Hook. et
Am., B. inermis Leyss., B. tectorum L., Dactylis glomerata L., Deschampsia
Poaceae elongata (Hook) Munro, Festuca pratensis Hugs., F. glauca 'Aurea’, F. rubra
L., Holcus lunatum L., Hordeum nodosum L., H. vulgare L., Lolium multiflorum
Lam., L. perenne L., Phalaris arundinaceae L., Phleum pratense L., Poa
polustris L., P. pratensis L., P. trivialis L., Secale cereale L., Sesleria coerulea
(L.) Ard., Stipa columbiana var. nelsonii (Scribn.) Hitchc., Triticum aestivum L.,
T vulgare Vill., Typhoides arundinaceae L.

Polemoniaceae Phlox douglasii Yook., Ph. subulata L.

Rosaceae Potentilla sp., P. atrasanqunea Lodd., P. leucopolitana P.J. Muel., ex F. Schultz.

* B taOnuie npencTaBleHbl paCTCHUSI-X035€Ba KOMILIEKCHOTO Buna 1. ishikariensis 0e3 y4éra pa3neneHus Ha
11Ba Oronornueckux Buaa. buonornueckuii By II orMeueH ToibKko Ha BUjgax ceM. Poaceae.
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