punranga koneontune ysyHnuru 0,41-3,61 cM raya 6ynraHnumri
Ky3aTunmb, caxapo3a apuTmacuaa sHr okopwu kypcatkuy KR20-
20thHTSBWYT-41 HamyHacuga 0,91 cm, KR20-20thESBWYT-12
HamyHacuga 0,67 cm, KR19-19thDSBWYT-29979 HamyHacuaa
0,63 cm HM Tawkmn aTraH 6ynca, aHr nacT kypcatkny KR20-
20thHTSBWYT-38 HamyHacuga 0,14 cM HM Talukun 3TAW.
CyHrrv ninnappa kysatunaétraH rnoban uknum yarapuiunapm
XaBO XapOpPaTUMHUHI OWKMLLK, €3 onapuaa HUCOUIA HaMIMKHUHT
KEeCKWH nacanviunaaH ByXXyara KenaguraH UCCuK Lwamornnap at-
mMocdepa Ba TynpoK KypFOKYUIUMMHK kenTnpmb Ymkapmokaa. Cys

MyaMMOCH Xnaauin 6ynraH xo3vpru gaepaa cyBaaH camapani
choliaanaHuLL Ba TeXaMKOpP arpOTEXHOMNOTVSNAPHY XOPUI KUMWLL,
LUYHUHIOEK KyPFOKYMIMIMKKE YAZaMIVNII tokopy 6YnraH Fanna
HaBNapPWHU ETULLTUPULL YTa MYXUMANP.

Xyrnoca LyKu, KypFOKYMIMK WapouTtuga 25 Ta Hae TusManap
opacuaaH ypyFriapHu caxaposa aputmacuga yHampunraHaa 2 ta
TH3Ma Kyynu ynugamu, 1 1a Tuama yprada ungamnu, 1 1a uamacu
ypTava kyycu3 ungamnu ae6 Gaxonarau. Yiwwby Tusmanap cenek-
LIMSIHUHT KeirHIM Gockuynapura YTkasll y4yH cenekumMoHepnapra
TaBcusnap 6epunan.
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FUSARIUM TYPKYMU TYPJIAPUHU AHUKJALI

XanTt6aeBa Hogupa CenTkaHOBHA, [JOKTOPAHT,
XacaHoB Botup Auunosuu, 6¢.4.,npodeccop,
TowdAY.

TAAKHKOT

Annomayusa. Poo Fusarium sensemcs npobremuulym u umeen 60ibuioe 3HAUEHUE 8 CelbCKOX03AUCIMEEHHOU
Gumonamonozuu, MOKCUKOIO2UU U MeOUYUHE, NOINOMY He0OX0OUMO HATUUUE HAOENHCHBIX MeMO0008 U0eHMUDUKAYULU e20
61008. B nacmosujee 8pems OOMUHUPYIOWUM MeMOOOM A6 A MOLEKVIAPHO-(PUI02eHemUuecKull Memoo, 00cyscoaemcs
€20 COBPEMEHHOe COCMOAHIE 8 MUpe.

Knwuesuvie cnosa: Fusarium, pood, 6ud, udeHmu@urayus, «<KOMNIEKCbl 8U008Y, CUKBEHCHL 2EHO8.

Abstract. Fusarium is a problem genus having a huge importance in plant pathology, mycotoxicology and medicine.
This necessitates an availability of reliable methods for identification of its species. Currently the molecular-phylogenetic

method dominates. This paper reviews the current status of this method in the world.

Key words: Fusarium, genus, species, identification, “species complexes”, gene sequencing.

Knpuw. Fusarium Typkymu Tapkubura tabuatga KeHr
TapkanraH, UKTUCOAUI XuxataaH MyxuM OynraH Kyn doutonaToreH
Typrap kupagu. Ynap 03uK-OBKaT, MHCOHMAP, KWLLIOK XY»Karuk
Monsiapv Ba 60LLKa XaliBOHMap y4yH KaTTa XaBd TyFaNpyBYM TpU-
XoTeLeHnap, 3eapaneHoHnap, yMOHU3NHIAp Ba SHHWATUHNAP
HOMITU MUKOTOKCMHNapHW cuHTe3 kunagu (Leslie, Summerell,
2006; larkaesa u gp., 2011). Fusarium TYpKYMUHWUHT OUTTa EKK
Oup Heva Typu GrunaH amanga KTUCOAMM XNXaTaaH MyXuM K.-X.
SKMHNAPVHWHT Xap Oupu 3apapnaHagu.

ByHOaH xam Xnaamnpok TOMOHW — Fusarium TypKymu Typnapu,
XymnagaH putonatoreH Typnapu xam, MHCOHINaPHWHI Ky3napu
Ba Oollka ab3onapuHu 3apapnangu, kemvH OyTyH TaHara cu-
cTemanuv TapKanuwu, Ky4nm HemTponeHus (koHaa HenmTpodun
NEeVKOUMUTNAPHMHI COHM KaMaiuLwmn) Ky3FraTuLn MyMKWH. KennHrn
xon 6emopnapHuHr 100% Hobya 6ynuwmra onmb kenagw (Balajee
et al., 2009; O’Donnell et al., 2010; Salah et al., 2015).

KacannukHu KysfFaTyBuM TYpHU TYFPU aHUKNALL yCUMvknap
Ba MHCOHMAapHWHI dy3apuosnapura kapLim KypaluHWUHI acocui
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waptugup (O'Donnell et al., 2010) (makonaHuHr 6y Ba 6oLuka
Xonnapuaa kenTmpunrad Mabnymotnap 6ynmya anabuét maHba-
MapVHUHT Tyra pynxaty GunaH TaHULWKLL y4yH MyannndnapHUHr
ONAMHIX Makornacura kapaHr — XacaHos v ap., 2020).

Fusarium TYpKYMUHWHT TakCOHOMMSICU. YILOY TYpKyM Tak-
COHOMWSICHWHT acocrnapu unmMmuii agabuétnapga myxokama
KunuHran (XacaHos, 2017). Typkym TaH OfnWHraH TyprnapuHUHT
COHW Xap Xvn BakKTnapga Typnuya 6ynraH (1-xagsanra kapaHr).
1900 nunnapga xap 6up SKMHAAH axpaTuiraH U30MnsATHU
MycTakun Typ aeb xucobnaluraH, Oy aca ynapHUHT COHU acoccua
pasuwaa 1000 TagaH xam owmb ketuwmra cabab 6ynraH. byH-
Jain Yankawnuk Hemuc onumnapu Bonnexsebep Ba PeiiHKMHT
(Wollenweber, Reinking, 1935) TomoHngaH moHorpadus yon
aTUnULIMrada 4aBoM 3TraH. Fusarium Typkymu Tapkubuga TaH
ofiraH TYPNapHWHT COHM Xap xun 6ynca xam, xap Xwun mamna-
KaTNapHWHT ONUMNapy KeMnHYanuk TyaraH 6apya TakCOHOMMK
cuctemanap y4yH Bonneneebep Ba PeiiHKMHI cuctemacu acoc
6ynraH (1-xagBan).

1-xadsar.

Fusarium Typkymyn Mmopconormk TakcCoOHOMUSICU pUBOXNa-
HULIMHWUHT TapuUXu
Knaccuduxanmon cucreManapHuar Typaap
Myasnguiapu COHH

Wollenweber, Reinking, 1935; ['epmanust 65
Snyder, Hansen, 1940-itii., 1954; AKIII 9
Paiimno, 1950; coounk CCCP — Poccust 55
Gordon, 1952; Kanana 26
bunaii, 1955; cobux CCCP — Ykpanna 26
bunait, 1977; cobux CCCP — Ykpauna 31
Messiaen, Cassini, 1968; ®panms 9
Booth, 1971; Aurius 44
Matuo, 1972; SAnonus 10
Jofte, 1974; cooux CCCP — Poccusi, Vcpomn 33
Gerlach, Nirenberg, 1982; I'epmanus 78
Nelson, Toussoun, Marasas, 1983; AKIIIA, XXAP 30
Leslie, Summerell, 2006; AKLL, ABcTpanus 70

1980 wunnapza Hemuc (Gerlach, Nirenberg, 1982) Ba AKLLU
(Nelson et al., 1983) Mukonornapm TypHUHI MOPOSIOTVK KOHLIEM-
UMSCUHM Uwnab yvkuwrad, Fusarium TypKyMUHUHT TaKCOHOMMUSI-
cv aHya 6apkapopnawau. Ywby koHuenumsaHu gyHéaaru 6apya
onumMnap TaH Onau Ba y aMmanuéTaa xosupraya MyBadakusT
6unaH kynnaHunmokaa. KemHpok uwnab ymkmnrad 6uonormk
(Leslie, 2001) Ba domnoreretuk (Nirenberg, O’'Donnell, 1998)
KOHLUENUUANapHUHT yCyNnapuHn Kynnaw opkanu Fusarium
TYPKYMU MaBXyA TYPRapUHWUHI akcapusTi MycTakun Typ amac,
Hanku 6up KaH4a TypAaH TallKun Tonrad Typrap KoMniekcnapm
3KaHMUIN aHUKNaHau.

By epaa nneomopd 3ambypyfFnapHuHr anHm 6up Typura
(macanaH, ackomuueTnapHuHr Teneomopda Ba aHamopda
Bockuunapura) nkkuta Hom Gepull amanuétnHm 6ekop KunraH
6up 3amBypyF — GMp Typ KOHUEeNUUacK xakmaa antub yTuw no-
3uM. Y6y KoHLEeNLMs cyByTnapu, 3aMmbypyFrnap Ba yCMMUKNap
HOMeHKnaTypacuHuHr Xankapo Kogekcu TOMOHWAaH pacmuii
kabyn kunuHam (ICN, 2018). Xosup dakat Fusarium TypKym
HOMW Banug xucobnaHaaw Ba y Teneomopda HomnapuaaH yCTyH
Typaam (O’'Donnell et al., 2015).

Fusarium Typkymn TypnapuvHu aHuknaw oywuya koHuen-
umnanap. TYPHUHT MOPMONOrMK KOHLUENUUAcu Mopgonoruk
Genrunapra (cnopanap ynyamu, LIaknu, cetanapuHUHE COHM

Ba X.) acocnaHraH. buonoruk koHuenuusra 6uHoaH Fusarium
TYPKYMUM BUTTa reTepoTansivk TYPUHUHT Xap XWI1 KUHCra MaHcyo
U30nATIapy YaTuwTMpunraluaa ynap up-bupvra Moc kenuuu,
AWwoBYaH Ba epTun Hacn 6epuwn no3um. PUNoreHeTUK KoH-
uenums (ogataa 6utTta €km 6up Heva “koHcepBaUMSA KUIMHraH”
[6apkapop, y3rapmaigurad) rennapHuHr JHK acocnapuHuHr
CUKBEHCNapWHK (KeTMa-KETNMKNapWHU) aHWKNaLlHW Ba ONMHraH
HaTvpKanapHu knagucTtuka 6ynya Taxnun kunub, punoreHeTmk
cxemanapHu WaknnaHTUPULLHK, SbHU BUTTa AroHa knagra maH-
cy6 6ynraH nsonsaTnap rypyxiapvHvi aHuknalliHu Kysga TyTagu;
ywby cxeMaHUHT MyansiH ByFrHuaa usonatnap aHu 6up Typra
maHcy6, feb xucobnavaam (Leslie, Summerell, 2006 Ba 6.). b
KOHLIENUMAMAPHUHT Xap BUPUHMHT ad3annuknapy Ba Kamynim-
Knapu mMaBxya Ba 613 Kyinaa ynapHu kypub Ymkamms.

Mopdonoruk koHuenuus. Adsannuknapu: Mukpockonuk
3ambypyfnap, KymnagaH Fusarium TypKyMu TyprapyHUHT MOp-
dhonorvk GenrunapyHn ypraHuiira acocnaHrad MUKONOrUSIHUHE
KnaccuK ycynnapw KeHr ommara Mabnym Ba 3amBypyF TypnapuHm
aHuknaw y4yH gespnu 200 un gasomuga mysaddakuat bunax
KynnaHunub kenuHmokaa. Kamuunuknapw: Fusarium Typkymu
TypnapvHu 6up-6upuaaH axparviga nwnaTuw MyMKuH 6ynran
6enrvnapHUHI COHU axpaTull kepak 6ynraH Typnap coHuaaH
Xygda kaMm, HaTwkaga, Kyn TypnapHu ywby 6enrunap épgamuga
aHUKNaL MyMKUH 6ynmanau.

Buonorvk koHuenuus. Adsannuknapu: *Homabnym TypHUHT
U30NATNapPUHN MyastinH Fusarium TypnapyHUHT TecTep U3onsT-
napv bunaH YaTUWTMPULL OpKanu Typnap KOMMekcy Tapkubuaa
MYCTaKun TypriapH1 aHuknalira UMKOH sipatunagun; macanad,
ywoby ycyn épgamuga cobuk «F. moniliforme» Typu Tapkubuaa
aHrn F. verticillioides Ba F. thapsinum Typnapu aHuKnaHraH.
*Opataa 61onorvik Ba oMnoreHeTUK TaxnminapHUHL HaTuxanapm
6mp-bupwra moc kenaau. Kamunnvknapw: sFusarium TypKYMUHUHE
KyN “30natnapuw Ba TyprapyHUHT XUHCUIA BOCKNYM YK, Ly ca-
6abnaH ynap 6unaH mwnaranga ywoby KoHUenuus ycynnapuHm
Kynnatu MyMKUH 6ynmanau. YHaaH Talkapu, TYPKYMHUHT XaTTo
XUHCWI Bockmunapu mabiym 6ynraH kyn Typnapu Tabwataa
(ékn xaTTO NabopaTtopusga) YaTMLWTUPULL HaTUXacuaa dhepTun
Hacn 6epmanigy (neputeuunnapH Xocun KunMamaum, €kn xyaa
KUAMHYMnKK Grunax xocun kunagw). <baban xonnapaa (MacanaH,
romMoTannvk Typnap bunan yTkasunraH Tagkvkotnapaa) buono-
TMK Ba (OUIMOrEeHETVK TaxMUMNapHUHT HaTuxanapu 6up-6mpunHm
Tacavknamanaun.

dunoreHeTnk KoHuenuus. Ad3annuknapu: by koHuenums-
HUWHT yCynnapu Mykonorusiaa “peBontoumnoH” xycobnaHaam Ba kyn
TaKCOHOMMK KAMHYMIMKIIAPHU EHIULLIFA UMKOH sipatagu. Xap Xvn
mapkepnap, KynuH4a TaHnab onvHraH reHnap CMKBeHcnapuaarm
dhapknapHu aHuknaw épgamMuaa xap xun sambypyrnap, xymna-
[aH, Fusarium TypkymMu TYpRapuvHWUHT W30MSTNapu opacuaaru
FeHETUK KapUHOOLIMKHW aHuKnaw MyMKUH. Kamunnuknapw:
*Xap 6up cunoreHeTuk Taxnun yyyH Fusarium TypnapuHuUHr
XKyAa Kyn COHMU N30NATNapyHW onui Tanab atunagm, YyHKv Typ
WYM y3rapyBY@HANUIM Ky4nn dKaHmUri Tydannn ynapHUHL Kam
COHU penpeseHTaTyB Byna onmanan. *@unoreHeTrkK yeynnapHu
HOTYFpM KynnaLl €Ky TaAKVKOT HaTuxKanapyuHu HOTYFpPU MHTeprpe-
TaLms KUMULL YanKaLuvkka onmé kenuium MymkuH. Kyn xonnapaa
Typ 6enrunapvHvHr YyerapanapuhHu avuknauw, “lrammnapHu
MycTakun Typ, Aeb xyucobnawl yuyH ynap 6up-oupnaaH kaH4anmk
hapk KUK kepak?”, aeraH caBornra xaBob 6epuLL KUAMHYMNK
TyraMpagun. ByHVHT HaTvkacuaa apuM TagkMKoTYunap aHm bup
TYp U30NATNAPUHUHT GUP rypyXUHW acoCCK3 paBuLLaa MyCTakun
Typ, Aeb abnoH kunuwaau. Ly cababaaH dunoreHeTuk Taxamn
xap 4ovm Mopdonoruk Taxun bunax upra yTkasunuwm tanab
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aTunagu. *bup katop mabnymotnap 6asanapuaa caknaHaétraH
CUKBEHCIap HOTYFPU aHWKMaHraH. *ANpuM reHnapaad, xxymnagax
3ambypyrnap AyHECK y4yH pacMuin 6apkoa-nokyc cudbatnaa TaH-
nab onuHraH sapo pAHK cuHuHr ITS obnactu, pHK katTa cyob-
eayHmuacy Ba B-TybynuHaaH poraanaHuiL MyMKUHIUIA, Xap XUn
cababnapra kypa, YyerapanaHraH aKaHnuru Mabnym 6ynraH, Ba
ynapHu Fusarium TypKyMu TypnapuHu naeHTMrKaums Kunm
yyyH anoxyaa kynnawHu tascus kunuwmangn (O’'Donnell et
al., 2013). «OHK Hunr MUP-amnnudukaumsacn xam caon, xam
Hohbaon Ba YK xyxavipanap éku cnopanapgaH aMmasra oLmnwmn
Tydbannu amnnvkoHnap nenocnanuwm MNLP coxrta no3auTme Ha-
TUXKanapHW, SKCTPaKT HamyHanapvaa MHMMOUTop KOMMOHEHTNap
6ynuLIM aca — coxTa HeraTmMB HaTwXanapHu Kypcatuwmra onmb
kenuwm xonnapu yyparad. *HK-6apkoauHr kabu metopgnap
Fusarium TypKyMWHUWHT aiiHn 6up (macanaH, F. oxysporum
ékn F. solani) TypuHUHI naToreH Ba HOMATOreH W3onATNapuHNU
anddepeunaumsa kuna onmanaun. byHpgan xonnapaa ynapHu
@XKpaTULLHUHT siroHa Wynu ywby nsonatnap 6unaH xyxaanuH
YCUMIVKHW CYHBUI 3apapnaligup.

Fusarium TypKyMVHWHI OUIOreHeTuK Typnapw Ba Typnap
komnnekcnapu (OTK nap). YuTa aHr TaHWKnmM KrnaccugukaumoH
cuctemanapga (Gerlach, Nirenberg, 1982; Nelson et al., 1983;
Leslie, Summerell, 2006) Fusarium TypkyMu MOHODUNETUK 3MAC.
leHeTUK Ba MOMeKynsp ycynnap amanuétaa xagan kynnada
6ownawm Ba Mopdonorvk ycynnap Takomunnawmwmy éunaH
ywby Typkym Tapkmbuaa >xyaa Kyn sHru Typnap kawd atvna
6ownanaun. KenvHrn ~25 nun gaBoMuga yTkasuiraH Momneky-
nAp-UNOreHeTUK TagkuMkoTnap ywby TypKyMHU MOHOUNETUK
Xonra KenTMpAWU Ba X03MP YHUHT Tapkubuparn knagnap (ékv
“Typnap komnnekcnapu”) conn 20 Tara, MycTakun hunoreHeTmK
Typnap coHu kamvaa 300 Tara (+ 9 Ta MoHOUNETVK NMHUSNAap)
etam (O’Donnell et al., 2015). OngvH 6apno aTunraH ukkuTacu
6unaH 6upra ®TK nap coHn x03up 22 TaHW TallKUM KUNIMokaa
(2-xapgBan).

Ywby cdunoreHeTuK TypnapHu axpaTtuwga KynnaHunran
acocuin ycyn — OUIOreHETUK TypriapHU YNapHUHT reHeanoruk
MOCNUIMHK ypranuw opkanu aHuknaw (GCPSR — genealogical
concordance phylogenetic species recognition) ycynuaup. AMMo
yw6y 300 Ta hunoreHeTMK TypriapHUHT akcapusaTura xanm pac-
MW HOM (Typ anuTeTn) GepunmMaraH Ba ynapHUHT MOpdonormk
6enrvnapu ypranunmaran (O’'Donnell et al., 2015).

KenHrn 25 nun gasomuga Fusarium TYPKYMUHUHT SIHMU
dunoreHeTrk Typnapu kawd atunuwm (Ba Oy xapaéH xo3mp
XaM [JaBOM 3TULLM) acocaH TYpTTa, Xap XU Ba KOMNnemMeHTap
(6Up-OMpUHM TYNAMPYBYM), TEXHOMOMMK Ba Ha3apuii XuxataaH
WIFOP YCYMnapHW Kynnail opkanv amanra ownpungu. bynap: a)
1990-nmnnapga NUP sa OHK H1 aBTOMaTnaWTMpUraH CUKBEH-
cnaw ycynnapvnu 6upra kynnaw; 6) Fusarium TypKymn Tapkuou-
Jaru TypnapHu aHuknaw yayH GCPSR acocnu TagkukoTnapHu
“onTuH cTaHgapT” cudpatuaa kabyn KunuL; B) konnekumsnapga
(macanaH, CBS, FRC Ba NRRL pga) caknaHaéTtraH m3onsaT-
NapHWHr katta Mukgopu (~40 MUHT) MaBXyanury Ba ynapHu
TagKUKOTUYMMap Kynnaim onuwu; r) rnoban mukécaa Ba CepyHym
XaMKOPIUK KUnaéTraH utonaTonoruk xxamoanap MaBxyanurv-
avp (O’Donnell et al., 2015).

OnumnapHUHr xucob-kutobnapura kypa xosupradya 6aéH
aTunraH 3ambypyF TyprnapuHUHI CoOHU Tabuataa Maexyn 6ynraH
TyprnapHuHr cpakat 1/10 ékm xatTo 1/50 KUCMUHM TaLLKU Kunap
3KaH. XycycaH, xo3uprada Fusarium TypKyMWHWHT Typrnapwu
hakaT MKTUCOOMM XmxaTaaH Myxum BynraH K.-X. SKMHnapuaaH,
SBHU 1OKCaK YCUMNVKNapHuHr 1% aad kam 6ynraH kucMuaaH
axpartunraH, xonoc.

MnmMuin nporHoanapra kypa ayHéaa bruoxmnma -xunmuk Ba sHrv
3KoCHCTEMAanapHu ypraHuil 6yinya yTkasunaétraH TaakukoTnap
Xamaa MONeKynsp ycynnapHu TaKOMUMNaLLTUPWLL, aiiHWKCa Keil-
nHrn aeBnof cukeeHcnaw (NGS — next-generation sequencing)
TEXHOMOMMACMHU KYNaLl XaMmaa «sILUMPUH Typnap» HUHF MaeH-
TUUKALMSCUHM OXUpWra eTKasuL Fusarium Typkymu Tapknbuga
AaHrM Typrnap 6apno atunuwmra Ba ywby Typkym TyprapUHWUHE
COHU fiHaaa kynawnmnb ketuwmra onub kenuwm mykappap (Boers
etal., 2012; O'Donnell et al., 2015). Bua TynnaraH mabnymotnap
Kypcatuimya TypkyM Tapkubuaaru Typnap coHu xo3up xam 300
TafiaH opTuK (2-kafBanra KapaHr).

2-xadear.
Fusarium TypKyMu TypnapvHUHI KOMMNeKcnapu

Fusarium Typxkymu Typsiapu kommiekciapu | TypaapHunr

(PTK aap) TAXMUHUN COHN
F. albidum species complex 2
F. babinda species complex 2
F. bucharicum species complex 8
F. burgessii species complex 3
F buxicola species complex 2
E. chlamydosporum species complex 5
F concolor species complex 4
F. decemcellularum species complex 10
F. dimerum species complex 12
F. fujikuroi species complex (FFSC),
cunounmu Gibberella fujikuroi 50
species complex (GFSC)
F. graminearum species complex (FGSC) 20
F. heterosporum species complex 5
F incarnatum / equiseti species complex 40
(FIESC)
F. lateritium species complex 1
F. nisikadoi species complex 5

E oxysporum species complex (FOSC)

F. redolens species complex
F. sambucinum species complex (FSAMSC

éxn FSASC) S0

F. solani species complex (FSSC) 60
F. staphylae species complex 2
F tricinctum species complex 20
F. ventricosum species complex 3

Kamn 321

Fusarium Typkymu TypnapuHu CUKBEHCHaLL acoCAa aHuKnaru
(O’Donnell et al., 2013, 2015). PunoreHeTuk TypnapHu “TaHuw’”
YUyH No3umM GynraH MyxuM Kputepuiinapra gakar yuta Mapkep
nokycnap mMaHcy6. By kputepuinap: 1) Fusarium TypKYMUHUHT
ByTyH dmnoreHeTnK KeHrmurv 6ynmnya Kynnaw MyMKAHIuri; 2)
Typ Aapaxacvga MabnyMoT 6epa onuLLv UMKOHWN MaBXyanuru;
3) OyTyH TypKymaarun opTONorusinapHyi aHvknam onvuwvaup.
Y6y mapkepnap — TpaHCnAUMs anoHraunsacuHuHr 1-a dpaktopu
(TEF1), QHKra-6ofnuk PHK-nonumepasa Il vuHr katta (RPBT)
Ba UKKUHYM KaTTa cyb6bmpnuknapu (RPB2).

RPB1 Ba RPB2 Hu kynnawHuHr TEF1 ra HucbataH aHya
acpsannuknapu 6op (O’Donnell et al., 2013). dTK Tapkmbuaaru
HOMabllyM NMUHUSHWN aHWKnaw yyyH ywby nokycrnapaaH dakar
OGUPVHM CMKBEHCNALL eTapny.

Fusarium TYPKYMWHWUHT MOMeEKynsp durnoreHeTukacu-
HW ypraHvwaa KynnaHunraH 6MpuHYM OKCUM-KOAMOBYU TeH
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B-Ty6ynuH 6ynraH, ammo F. solani, F. incarnatum-equiseti Ba
F. chlamydosporum ®TK napu nyvga avBepreHT napanornap
MaBXyanmrm Tycpannm yHu Kynnatl MMKOHW YeKnaHraH.

Anpo pAHK cunuHr ITS obnactn 3ambypyFnap oyHECK ydyH
pacmuii 6apKoa-noKyc (MOKYCHUHT LUTPKX-KoAuW) cudpatnaa TaH-
nanraH (Schoch et al., 2012; Inderbitzin et al., 2020), ammo Typ
Japaxacuaa HoOMHOPMAaTUB 3KaHMUMM Tydannu yHu Fusarium
Ba Oollka 3ambypyf TyprapvHu aHuKnaLwl y4yH Kynnaw UMKO-
HUATK YeknaHraH. AkvHga 6apno atunrad F. graminearum, F.
oxysporum, F. fujikuroi Ba F. buharicum xomnneKkcnapuHuHr Kyn
Typnapu ITS2 rDNA HUHI gesipnu MOEHTVK annennapuvra ara.
YHAOaH Tawkapu, ontuTa sk kapuHgow OTK napHuHr xap 6up
TagKUK KWTNVHIaH WTaMMy n4naa tokopy fapaxaga OMBEpreHT
6ynraH napanornap kv KCeHONoroB MBXyAMr Fusarium Typna-
pVHU naeHTUdUKaums Kunuww yyyH ITS rDNA Hy KynnawwHm sHaga
kuinHnawTpaaun. AKLL onumnapy ToMoHWaaH MyansiH reHnapHu
CUKBEHCMALLAA ONMHIaH HaTuxanap xakuaa y4ra mabnymoTnap
6asacupaH bupoptacura BLASTn-cypoBnap tobopuil xamaa
6a3afaH kenraH xaBobnap 6unaH vwnaw 6yinya 6atadcun
MHCTPYKUMS nLunab yukunraH Ba ywwby 6asanapHuUHr MaH3unnapm
kentupunrad (O’'Donnell et al., 2015).

eHbaHkka CypoB GepULLIHM pexanaluTypraH TagkukoTyunapra
TEF1, RPB1 Ba/ékn RPB2 napHWHIr CUKBEHCNApWHU KynnaLiHu,
ITS ékn LSU rDNA HUHT CUKBEHCMIApWHM KyNiNnamMacivkH1 TaBeus
kunuwraH. ByHuHr cababu wynpaku, NCBI 6asacuaa Fusarium
Typnapu 6ynmya ywby nokycnapHuHr 50% kv yHgaH xam Kynpox
CUKBEHCIapu agallTMpunb tobopunraH. YHaaH Tawkapu, ITS+LSU
rDNA napHuHr cukBeHcnapu Fusarium Typnapw YerapanapuHu
hapknan onmanau.

Onumnap Fusarium Typkymu Typrnapuxu “Typ” éku “Typnap
KOMNnekcn” gapaxacurada TYFpu aHWKNawHWHI CTaTUCTUK
3XTUMONMHU owmpuLl y4yH 10 6ockuyaaH nbopart Tascus nwnab
YMKULLTaH Ba yrapHu Muconnap kentupu6, 6atadcmn myxokama
KunuwraH. Ywby TaBcusiHW Kyinga Kentrpamuma.

CuKBaeHCNapHWHT XxpomaTorpammarnapuHmn Tyna Ba AuKKaTt

6unaH TyFpunaHr.

TEF1, RPB1 Balékn RPB2 napHu kynnar, ITS+LSU rDNA
NapHW nnaTMmaHr

leHbaHkka cypoB 6epuwpaH onguH, Fusarium MLST €kun
FUSARIUM-ID ra cypoB 6epuHr.

BLASTn katopnapuza 6y konraH xonnapgaru xpomarto-
rpaMmanapHu KanTagaH TeKLUMPHUHT.

BLASTn paru «ton-xutnap» 6unaH accoumauusga 6ynrau
TYP HOMMaPWHW MyXTa TEKLLNPWHT.

OHK cukBeHcnapuHu, nnoxu 6opuya, UKkuTa anoxmaa no-
KyCOaH OFUHT.

Vxwawnuk donsu 6up Typra MaHCyBnUrMHN KypcaTraH
xonnapga, mabnymotnapuHrndum GCPSR ycynuHu kynnab
ONMHraH TaAKUKOTIIApHUHI YOn 3TUNraH Hatwkanapu ounaH
TaKKOCNaHr.

Alipum knagnapga KynnaHunagura rannoTuniapHUHT
BaKTUHYaNUK HOMEHKNAaTypacuHyu Gunmb onuHr.

LWtammnap xakuga KynbTypa konnekumsnapugaH (CBS-
KNAW, FRC 1 NRLL) mabnymoTHOMa OfNKWHT.

Kyn xonnapga aXwu XypHannap HOTYFpuU aHuknat
XonaTnapuHv aHvknallazam Ba TyFpunaLiagu.

Fusarium TypKymMy TypriapuwHUHI, aHMKca SiKMHOA Kald
aTUAraH knagnapgary 3Hr Myxmm uTonaToreH TyprapHUHT
y3rapyB4aHnvK Yerapanapu Ba ynap opanapugarv 3BofioLnoH
MyHocabatnap Tyna xan atunmaraH. bytyH Fusarium Typkymu-
HWHT reHOMU BY1nya SHrM MabnyMOoTapHU SPaTULLHUHT aCOCUI
mMakcaanapuaaH oupu, sHrn, punoreHeTmka yy4yH nHopmaTms
NOKyCnapHu TONWLL Ba KeMnHr aenopg cukseHcnaw (NGS) texHo-
NOTUSICUHM KyNiaLl opkanu, Typ Aapaxacuaarv TagkukoTnapHu
yTKasnwanp. TagkMKOTYMNApHUHE Makcaau SkUH Kenaxakaa
Fusarium Typkymy Typnapu naeHTudrkaumsicy 6yinmya niunapHm
[aBOM 3TTMPULL, ULLIOHYMN MOMEKYNAP AMarHoCcTuK Ba cpunore-
HeTUK MabiymoTnapHu onuw yuyH TEF1, RPB1 Ba RPB2 kabu
nHpopmaTuB GynraH sHrM reHnapHy anuknawamp (O’Donnell
etal., 2015).
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TAAKHKOT HATHOKAAAPHU

JAJIMHUKOP MAMJOHJIAPIA ETUIITUPUITAH
EM-XAIIAK DKUHJAPUHUHT XYXKAJUK BEJTI'UA
XYCYCUATH

AmaHoB O1bek AHBapoBMY, K.X.d.4., K.M.X.
Xypaes Aunép TypaukynoBuy, k.x.cp.c.4 K.u.x.,
LWonmypapoB A6pop, K.X.d.d.4.,
XKaHyoumn exKoHUNIUK UIMUA-TAOKUKOT UHCTUTYTH.

Annomayus. B ycnogusx 2n06aibho2o uzMeHenus Kiumama s@gexmugnoe ucnonb3osanue 602apHuix 3eMelb
npusedem K npou3go0Cmsy NUmamenbHblX U KOPMOGHIX CelbCKOXO3AUCMBEHHbIX NPodykmos. [Ipodosonscmeennas u
cenveroxoszaucmeennasn opeanusayus Ooveounennvix Hayuii (PAO) opeanuzosana cepuio 8blcmasox 6 pamKkax npoexma
«Komnnekcroe ynpasienue npupooHbiMU pecypcamis 8 3ACYULIUBHIX U 3ACOTIEHHbIX CellbCKOXO035UCMEEHHbIX TaHOuapmax
Lenmpanvnou Aszuu u Typyuuy. [locadka 3acyxoycmoudugolx Kyismyp 6 no48y pasiudHbIMU CROCOOAMU HA 8bICHIABOUHOM

none ovina usyvena ons nojay4enus ¢ Ux nOMOowbo 6blCOKUX U KAYECMBEHHbIX ypootcaes.

YopBa MonnapuHUHT TYAMMIK o3ukara 6ynraH Tanabu tabuuii
AVnoBnapaaH, NMyaHsoprnapaaH Ba Maxcyc akunraH em-xaluak
3KVMHMapaaH TanépnaHrad odykanap bunaH koHampunagun. Em-
Xallak 3KVHMapuHy Tapknbuga xanBoHnap yyyH 3apyp 6ynraH
BMTaAMUHIIAP, OKCWUMap, MON, MUHepan Tyanap mMaexys 6ynné
ynap xyw6yi, ocoH xa3m 6ynagu[1].

ByryHrun kyHoa pecny6nvkamusHuHr 6apya nanmmkop man-
JoHnapvaa GoLoKM OOH, AYKKaKM JOH, eM-xallak Ba MOWmu
3KVMHMapAaH IoKopu Ba cudaTtiv Xo0Cun eTULLTUPULL LY XyAyaaa

ALLOBYM axONMHWMHI HOH Ba YH Maxcynotnapwura, okcunra 6o
OYKKaKnu OH Ba cudatim mMoiira 6ynraH TanabuHn KoHAMPWLL,
4YopBa MOJIIApUHK TYMMIM 03yka BunaH TabMuHnaLwra xms3mar
kunagu[2].

Kvwnok xyanuru ep Ba CyB pecypcrnapuvgaH camapanv hon-
OanaHuw, TYNpPOK X0NaTuHW SXLmnnaLl, Myn Ba cudpatiym Xocur
ONMLL acocuii Makcag xmcobnaHaau. PecypcnapaaH xXymnagaaH,
HedT MaxcynoTnapuaan Te3 onganaHuil EKMFM-monnatl Ma-
TepuannapHuHr TaHkucnurura onmb kenagu. Ly 6ouc Kywnok
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