OyFaov HaBnapuHWHN 218-222 kyHaa TYNWK NuLraH €kv CyropuLLnap
TabCcypyaa YCUMIVKHUHE BeretTaums AaBpu 4-7 KyHra y3auraH [2].

MwvHepan yfutnapgaH dovganavmw 6yTyH ayHé Oynnab
a30T TaHKUCNMMMHM GapTapad 3TV Ba XOCUIMZOPIIMKHW OLUMPULL
Oynnya KEHr TapkasraH ctpaterusira annaHau, 6y MHTEHCUB KALLSOK
XyKanurura ooviga kentnpaam [5]. Bupok, ywby arpoHOMUK amanuet
aTpodh-MyXUTHUHT Brp KaTop MyaMmonapvHu, MacanaH, Guonoruk
XUIMa-XUIMUKHU KaManTUpULL, ra3 YukuHaunapu, atmocdepa
XaBOCWHWHT 1briocnaHuLLIK, KCroTanu EMFp Ba ep OCTU CyBrapu
ndprocnaHnWnMHM kamanTupuLra épaam 6epam [3, 4]. Ly cababnapra
Kypa, TYNPOKHUHT LLIMKACTMaHULLIMHI TYXTaTULL Y4yH yLuBy TeHaeHUmM-
SIHW YeknarauraH Ba/éku kaiTapaauraH antepHaTuB cTpaterusnapHui
Kabyn KUnmL Myxumamp.

KatTuk 6yFaon eTMwTMpMLLAa a30TM YFUTIAP OpTUKYa Mebeépaa
Ba Keunknb KynnaHunraHga, yeumnuk 6ynm yemb ketagu, nosinapu
HUMXOHMawaau. byHgan xonnapga yeumnuknap étmb konumwra
MoK 6YNMG, YCUMIAMKHUHI TG KONMLWKM okMbaTnaa XOCUITHUHT
CanmoKnu K1cmMu Hobyz, 6ynaam, JOH XOCUNAOPIIUIN KECKUH Kamasiau.

TagkukoTnapaa, YCUMIUKHUHE 03yka Ba cyBra bynraH Tana-
OuHM xncobra onraH xonga, SHr Kyn o3ykaHu Hanyanaw gaspvaa
Y3nawTUPULLMHL XMcobra onraH xonga asoTnm YFuT MANIUK Mebe-
pUHUHE 40 chomnsn HaBNapHWUHI HanYanall gaepyaa KynnaHungu.

Buonoruk kysrm kattvk 6yFaonHuHr KpynnHka, 3unon Ba Hacad
HaBnapuHu cyropuLl nnnnk mebepmn YOHC ra HucbaTaH (1-BapuaHT
YOHC-65-70-60, 2-sapuaHT YAHC-70-75-65, 3-BapuanHt YOHC-75-
80-70) amanra owmpunau. baxopr GUprMHYKN CyFOpULL YCUMANKHUHE
HallvyanaLl dhasacyia pyBOXIAHULL AaBpura TYFpY KENau.

CyropuwgaH ongmH (10.03.2020 1) yeumnuk 6yimn yndaHraHga
Hasopat (N,,P, K,,) BapnaHtaa KpynuHka Haeuga 14 cm, 3unon
HaBuaa 17 cm Ba Hacad HaBumaa 16 ¢M HM Tawwkun 3o, a3oTim
yFutnap GunaH o3vknaHTMpWnraH BapuaHTnapga yeumnuk 6ymm
18-22 cm Hu Tawkun atan. CyFopuwaaH CYHr YCUMAUKHUHE YCULL-
PUBOXIAHMLLN, SIbHI YCUMIUK BYiAn YryaHraHga HaTwkanap Taxnvn
KunuHam (1-xagsan).

Cyropuw nwnapu YOHC 75-80-70% cyropuiwiaa Hasopat

N,,Py.Ks, BaPMaHTAA yeumnmuk 6yim Hasnap Gyiuda yprada 32-35

cM 6ynub, cyFopuwl Tabcupuga YCUMAUKHUHT 18-19 cm ycuwn,
N, 5,PooKs, BaPMAHTAA YoMk 6y 37-41 cm, HasopaT BapuaHTaa
HucbaraH 5-6 cm tokopu, N, P, K. BapuaHTaa yeumnvk 6yim 39-43
CM, Hasopar BapuaHTaa HucbaraH 7-8 cm tokopu, N, Py K. BapnaHT-
aa yeumnuik 6ynm 41-45 cm, Hasopart BapuaHTaa HucbataH 9-10 cm
HOKOPU BYNULLIN aHWKNaHAWN.

Hasnapxu YOHC 70-75-65% cyropuwaa Hasopat N, P, K.
BapvaHTga yeumnuk 6ynm Haenap 6yinya yprada 30-33 cm 6ynmb,
CyFopuLL Tabcupuaa YCUMAUKHUHT 15-16 CM yCuLLIW, CYFOPULLHUHIT
KEYMKMLIM YCUMIVK Yeuwmra canbuii Tabeup 3TULLM aHuKIaHau.
N, 5,PooKs, BaPMAHTAA YoMk 6y 35-39 cM, HasopaT BapuaHTaa
HucbaraH 4-6 cm tokopu, N, P, K. BapuaHTaa yeumvk 6yim 34-41
CM, Hasopar BapuaHTaa HucbaraH 6-8 cm tokopu, N, Py K. BapnaHT-
aa yeumnuik 6ynm 39-43 cm, Hasopat BapuaHTaa HucbataH 8-10 cm
FOKOPU BYNULLIN aHWKNaHAWN.

Yprannnaétran Hasnap YAHC 65-70-60% cyropunraHaa Ha-
sopar N, P, K. BapuaHTga yeumnuk 6y Haerap Gyinya yprada
32-35 cm 6ynub, cyropuL Tabeupuaa YCUMIAMKHUHT 17-18 cM yeuwwm
anvknanan. Wynnhroex, N, P, K. BapnaHTaa yeumvk 6yiin 37-41
CM, Hasopar BapuaHTaa HucbaraH 5-6 cm tokopu, N, P, K. Bapu-
aHTAa yeumnuk 6ynn 39-43 cm, Hasopat BapuaHTaa HucbataH 7-8
cm tokopu, N, Py K. BapuanHtaa yeumnuk 6yin 41-45 cm, Hasopat
BapvaHTaa HucbataH 9-10 cm roKopu BYNULLIN aHVKMaHaN.

Xynoca Kunmb anTu MyMKUHKK, YCUMIAUK Oyin Taxnunnapura
Kypa ypraHunaétraH Haesnap Oyvunya 3Hr HoKopu KypcaTtkud 3unon
HaBupa ky3atuo, N, P K. BapnaHTaa 45 cM Hi TalKun 1A,

Yeumnukga ycuw cypbaTUHUHT 6axoprn OMpUHYM CyFopuLL
ywnapv MygaaTtvra xamaa 03uknaHTMpuLw mbsepura 6oFnunk 6ynmne,

XOCWIT 3NEMEHTNAPUHMHI TYNKWK Laknianuwura cyropuw YAHC

60-70-65% Ba osuknaHtMpuw mevépn N, P K. 6ynuwmn tokopu
camapa bepaau.
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TAAKHKOT BA TAXAHA
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Fusarium TYpKyMun Tapkubura
Tabvataa keHr TapkanraH, KTucoaun
XuxatgaH Myxum 6ynraH kyn dgutonatoreH
Typnap Kvpaau. Ynap 03vK-0BKaT, IHCOHNaPp,
KMWNOK Xyxanuk monnapu Ba Golka
XaNBOHMNap YYyH KaTTa XaBd TYFAMPYBYK

TpuxoTeueHnap, 3eapaneHoHnap,
PyMOHU3MHNAP Ba 3HHWATUHMAP HOMMU
MWKOTOKCUHNApHU cuHTEe3 kunagw (Leslie,
Summerell, 2006; larkaeBa v ap., 2011).
Fusarium TypkyMUHUHT 6GuTTa €kM Bup

Hedya Typu GunaH amanma WKTUCOAMUIA

XuxataaH Myxum OynraH KuLWoK Xyxanuk
3KMHMapUHKUHT Bapyacu 3apapnaHagu.
ByHOaH xam XugaunpokK TOMOHU —
Fusarium Typkymu Typnapw, XymnagaH
dhuTonaToreH Typrnapu GunaH UHCOHMAPHUHE
Ky3napu Ba OoLUka ab3onapu 3apapnaHaau,
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r Annomayusn: fusarium myammonu mypkym OVaub, KUulior Xpacaiueu,
moKcuxono2usa 6a mubouém coxanrapuoa kamma axamuamea sea. Ly cababoan ywoy
MYPKYM MyprapuHu uOeHMUPUKayust KUTUUHUHS UWLOHYIU YCYIIAPU MABICYO OYIUUU
manab smunaou. Xozupeu 0aspoa yuloy makcadoa KyriaHuiaouean MoieKyiap-
Qunocenemux ycyi OOMUHAHM XUCOONAHAOU 64 YHUHE OYHEOA2U X03upeu XOoramu
MYXOKAMA KUTUHAOU.

Kanum cysnap: fusarium, mypkym, myp, uoenmuguxayus, “myprap komniexcu”,

N

CEeHJlap CUKBEeHCapU.

CUKBEHCbl 2EHO86.

ksequencing.

Annomayusn: Poo fusarium sensemcs npooieMHbiM U umeem 60Ibuoe 3HA4eHUe
8 CeNbCKOXO3AUCMEEHHOU QUMONamono2uu, MoKCUKONo2UY U MeOuyuHe, nod3momy
HeohX00UMO Hauuue HAOENCHHIX Meno008 UOeHMUGUKayuu e2o 6u00s. B Hacmosiwyee
8peMsL OOMUHUDYIOWUM MEMOOOM ABAMCS MOTLEKYIAPHO-DUTO2EHEMUUECKUL MemOo0;
o6cyscoaemcs e2o coBpeMennoe COCMosHue 8 Mupe.

Knrouesvie cnosa: fusarium, poo, 6uod, uoeHmupurayus, «KOMNIeKcsl 6UA08Y,

Annotation: fusarium is a problem genus having a huge importance in plant
pathology, mycotoxicology and medicine. This necessitates an availability of relia-
ble 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
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KeiinH By odaT ByTyH TaHara Tapkanagu
Xamaa Ky HEMTPOoNeHs (KoHAa HeTpodun
NENKOLMTIAPHVHI COHM KaMaLLIM) Ky 3FaTuLLK
MyMKVH. KenH 6emopnapHuHr 100% Hobya
6ynuumra onub kenaam (Balajee et al., 2009;
O’Donnell et al., 2010; Salah et al., 2015).

Kacannuk KyafaTyBuYu TYpHW TYFpu
aHUKNaL YCUMMUKNap Ba WHCOHMAPHUHT
dysapuosnapura Kapwm kypawga xyaa
MyXUMAMP.

Fusarium TYpKyMUHWHI TaKCOHOMUSACK.
YWy TypkyM TaKCOHOMMUSICUHWHI acocnapm
unMun agabuétnapaa Myxokama KUMmHraH
(XacaHoB, 2017). Typkym TaH OfUHraH
TYPNapuUHWHI COHM Xap XUN BakTnapaa
Typnuuya 6ynraH (1-xagBanra kapatr).
20 —acp 6ownapuga xap 6up akuHgaH
axpaTtunraH U3onaTHW MycTakun Typ geb
xucobnaluraH, By aca ynapHVHT COHM acoccu3
paevwga 1000 TagaH xam owwmb keTuwura
cabab 6ynraH. ByHaan yankawnuk Hemuc
onumnapu BonneHBebep Ba PelHKUHT
(Wollenweber, Reinking, 1935) TomoHMaaH
MOHoOrpadsi Hon aTunuLInrada JaBom 3TraH.
Fusarium Typkymun Tapkmbuaa TaH onraH
TYPrapHUHI COHU Xap Xvn 6yrca xam, xap xun
MammnakaTnapHUHT OnUMIapy KemmHYanmk
Ty3raH 6apya TakCOHOMUK cucTeManap yuyH
Bonnensebep Ba PelHKMHI cuctemacu acoc
6ynraH (1-xagBan).

Hemuc (Gerlach, Nirenberg, 1982) Ba
AKLL (Nelson et al., 1983) mukonornapu
TYPHUHT MOPMONOrNK KOHLEMLUACUHM
nwnab ymkuwray, Fusarium TYpKYMUHUHT
TaKCcoHOMUSACK aHya Bapkapopnalau. Ywby
KoHUenumsiHn gyHéaarn Gapya onumnap
TaH onau Ba y amanuértga xosuprava
myBaakusaT bunaH KynnaHunmokaa.
KennHpok nwnab vmkmnrax 6ronoruk (Leslie,

2001) Ba unorexetuk (Nirenberg, O’'Donnell,
1998) KOHUENUUANapHUHT yCynnapuHu
Kynnaw opkanu Fusarium Typkymu MaBxyn
TYPNapyHVHT akcapusiTu MycTakun Typ amac,
6anku 6up KaHYa TypAaH Tallkun TonraH
Typrnap KOMMreKcnapy akaHI1rm aHWKnaHam.

By epoa nneomopd 3amBypyFrapHUHT aitH1
6vp Typura (MacanaH, acKOMULETNIapHUHT
Teneomopda Ba aHamopda 6ockuunapura)
VKKTa HOM BepuLL amanméTHn Gexop Kunra
«Bbup 3ambypyF — Gup Typ» KoHuenuuacu
Xakuga antmb yTiw noaum. Yiwby KoHuenums
cyBYyTnapw, 3ambypyfnap Ba ycumnuknap
HOMEHKINATYPaCUHWHT Xankapo KOAEKCK

Fusarium Typkymu mopdyonormk TakcoHomusicu
PUBOXITAHULIWHUHT TapPUXK.

MOpdONOrMK KoHUenuuscu Mopconoruk
6enrvnapra (cnopanap ynyamu, Liaknu,
ceTanapuHUHT COHM Ba X.) acoClaHraH.
Buonoruk koHuenuusara 6uHoaH Fusarium
TYPKyMU GUTTa reTepoTaniiuk TYPUHUHT
Xxap Xun xuHcra maHcyb msonaTtnapwu
YatuwTupunraHuga ynap éup-bupura moc
KENULLK, SILLOBYaH Ba (hepTun Hacn Bepuium
nosum. dunoreHeTuk KoHuenumsi(ogaTaa
6uTTa Ekn BUp Heva “koHcepBaums KUnHraH”
[6apkapop, y3rapmanguraH) reHnapHuHr
[OHK acocnapvHWHI CUKBEHCRapuHu
(keTMa-KeTnuKNapuHM) aHukKnawHy Ba
OMUHraH HaTuxanapHu knaguctuka 6ynnya
Taxmn Kunub, unoreHeT kK cxemarnapHu
WaKNNaHTUPULWHK, AbHKM BUTTa AroHa
knagra maHcy6 6ynraH wusonsTtnap
rypyxnapuHu aHuknaliHu Ky3ga Tytaau;
ywby cxeMaHUHr MmyansiH 6yfuHmaa
nsonatnap anHu 6up Typra maHcyb, neb
xucobnaHaau (Leslie, Summerell, 2006 Ba
6.). By KoHUenuusnapHUHr xap GUPUHUHT
adp3annuknapu Ba KaMunnuKnapu Maexyz
Ba Ou3 Kymaa ynapHm kypmb Ynkamus.
Mopdonoruk koHuenumsa. Ad3san-
nuknapu: Mukpockonuk 3ambypyfFnap,
XymnagaH Fusarium Typkymu TypriapUHWHE
mopdonornk 6enrmnapuHn ypraHuwra
acocnaHraH MUKOMOTUAHUHI KNaccuk
ycynnapw KEHr ommMara MabiyM Ba 3aMOypyF
TypnapuHy anvknaw yuyH aespnu 200 ivn
[naBommaa MmyBadcakvsT GunaH kynnaHunmo
kennHmokaa. Kamyunnuknapw:Fusarium
TYPKyMU TypriapuHy 6vp-6upraaH axpatvwga
ULINaTULL MyMKUH 6YnraH 6enrinapHuHT CoHn
axparuLL kepak 6ynraH Typnap CoHMaaH xyaa
kam, HaTxafa, kyn TypnapHu yLwby 6enrunap
épaaMyaa aHuknal MyMKviH 6ynmMaiigu.
Buonoruk koHuenuua. Ad3annuknapu:
*Homabnym TYpHUHT U30MATAAPUHN MyasiH
1-kadean. Fusarium TypnapvHuHr
TecTep usonatnapu
6vnaH YaTUWTUPULL

Kraccndukarmoncncremanapruar myaamaduapy | Typrap conn | OP K@M Typrnap
Wollenweber, Reinking, 1935; I'epmanus 65 komnnekcu Tapkubuna
Snyder, Hansen, 1940-iiit., 1954; AKLI 9 Z:EE K: L’I] r;yp:;‘ E;‘ﬂ
Paitio, 1950; cobuk CCCP — Poccust 55 apaTunagn; Macana,
Gordon, 1952; Kanana 26 yw6y ycyn épaamuaa
bunait, 1955; cooux CCCP — Ykpanna 26 cobuk «F. moniliforme»
bunait, 1977; cobux CCCP — Ykpanna 31 Typu Tapkubuga sHru
Messiaen, Cassini, 1968;®panuus 9 F. verticillioidessaF.
Booth, 1971; Aarmums 44 thapsinumTypnapu
Matuo, 1972; SInonns 10 aHuknaHrad. *Opataa
Joffe, 1974;cobux CCCP — Poccusi, Ucponn 33 B1onoruk Ba unoreHeTUK
Gerlach, Nirenberg, 1982; I'epmanust 78 TaxnunnapHUHT
Nelson, Toussoun, Marasas, 1983; AKIIA, )XAP 30 HaTuxanapu 6up-
Leslie, Summerell, 2006;AKIII, ABctpanus 70 Gupura moc kenaau.

TOMOHUAaH pacmuii kabyn kunuHam (ICN, 2018).
Xo3up dakat FusariumTypkym HOMWU Banug
xucobnaHagm Ba y Teneomopda HomnapuaaH
yctyH Typagu (O'Donnell et al., 2015).
Fusarium TypKyMun TyprnapuHwu
aHuknaw 6yinya koHuenuusnap. TypHUHT

Kamuynnuknapm:
*Fusarium TYpKYMWHUHT Kyn u3onstnapu
Ba TYPMapUHUHT XUHCUIA BOCKMUM VK, LIy
cababpaH ynap 6unaH nwnaraHga ywoy
KOHLeNuMs ycynnapuHu kynnaw MyMKUH
oynvangun. *YHgaH tawkapu, TYPKYMHUHT
XaTTO XMHCUIA Bockuunapu mabiym
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OynraH kyn Typnapu Tabwatga (Ekm xaTTo
nabopatopusiga) YaTULLTPULL HaTxacuaa
cheptvn Hacn HGepmaigy (neputeuminnapHn
XOCUI KUNManam, €kn xyaa KMAMHYUANK
OunaH xocun kunagwm). *baban xonnapaa
(macanaH, romotannuk Typnap 6unax
yTkasunraH Tagkukotnapga) 6uonoruk Ba
UNOreHeTHK TaxnUINapHUHT HaTUXanapu
61p-OMpuHM Tacauknamanam.

®dunoreHeTuK KoHuenuusa. Adsan-
nuknapu: by KOHUENUUAHWHT ycynnapu
MuKororvsiaa “peBorntoLmoH” xucobnaHaam Ba
KyN TaKCOHOMMK KUAVHYUIIMKIIAPHU eHruLLra
VIMKOH sipaTafyt. Xap Xun mapkepnap, KyrHia
TaHnab onuHraH reHnap CvkBeHcnapugarv
dapknapHu aHuknaw épgamuaa xap xun
3ambypyFnap, xxymnagas, Fusarium Typkymu
TyprnapvHWHT M30onaTnapu opacugaru
FEHETUK KAPUHIOLUMMKHU aHUKNaL MYMKUH.
Kamunnuknapu: <Xap 6up dunoreHetuk
Taxnun yuyH Fusarium TypnapyHUHI XXyaa kyn
COHMNW M30MATNapWHK onuw Tanab atunagw,
YYHKM TyP N4M Y3rapyBHaHIIUIN Ky SKaHumm
Tychannn ynapHUHN Kam COHM penpeseHTaTms
6yna onmaigu. *®unoreHeTuK ycynnapHu
HOTYFpY KynnaL kv TaaKVKOT HaTKanapuHu
HOTYFPY MHTEPNPETaLIMS KAWL YasrKaLLvkka
onmb kenuwn MymkuH. Kyn xonnapga Typ
GenrunapuHUHr YerapanapuHu aHuknad,
“LUtammnapHu MycTakun Typ, Aeb xucobnatu
yYyH ynap 6up-6vpvaaH kaHyanuk dapk
KMnuwmn kepak?”, geraH caeonra xasob
O6epull KUAMHYUNUK TyFAMPaaun. ByHUHr
HaTuxacupa anpum TagkukoTyunap amHu
OUp Typ M30NATNAPUHWHT OUP TYPYXMUHK
acoccu3 paBuLLda MycTakun Typ, 4eb 9bMoH
kunuwapu. Wy cababoaH dunoreHetuk
Taxnun xap 4oMM MOPCOOrvK Taxnmn 6unaH
Gupra yTkasunuwm Tanab atunagu.~bup katop
MabnymoTnap 6asanapupa caknaHaétraH
CUKBEHCAP HOTYFPU aHWKnaHraH. *Aipum
reHnapgaH, XxymnagaHd 3ambypyrnap gyHécu
YUyH pacmuii 6apkoa-nokyc cudatuaa TaHnab
onuHrad sapo pAHK cuHuHr ITS obnactu,
pOHK katTa cy6beamHuLacy Ba B-TybynmHaaH
donpganaHuw YerapanaHraH akaHnuru
Mabiym 6ynraH, Ba ynapHu Fusarium Typkymu
TYpnapvHu UaeHTUMUKaALNS KANALL YYYH
anoxuaa KynnawHu TaBcus Kunuwmangu
(O’Donnell et al., 2013).¢0HK Huur MLP-
amnnngukaumsacn xam aon, xam Hodaon
Ba YNWK XyXamnpanap €ku cnopanapgaH
amanra owuwmn Tygannm amnaukoHnap
npnocnaHuwu lMUP coxta nosutue
HaTuxanapHu, SKCTpakT HaMyHanapuga
VHIMBUTOP KOMMOHEHTNap 6YNMLLIM 3ca—CoxTa
HeraTuMB HaTWXanapHu Kypcatuimra onmé
Kkenuwm xonnapu ydvparad.sHK-6apkogunHr
kabu meToanap Fusarium TypKyMUHUHT aitHK
6up (macanaH, F. oxysporum éku F. solani)
TYPVHWHI NATOreH Ba HONATOreH U30MSITIapuHU
anepeunaumns kuna onmangn. byHpgan
Xonnapaa ynapHu axpaTuLLHUHE SroHa nynmn
yLwby nsonatnap GunaH xyxanmH YCUMANKHN
CYHbWI 3apapnaLgmp.

Fusarium TypKyMUHUHT DUOreHeTuk
Typnapwv Ba Typnap komnnekcnapu (®TK
nap). Yyta aHr TaHuknu KnaccudukaumoH
cuctemanapaa (Gerlach, Nirenberg, 1982;
Nelson et al., 1983; Leslie, Summerell,
2006) Fusarium TypkymMu MOHOMUMETUK
amac. leHeTuk Ba mMonekynsp ycynnap
amanuétaa xagan kynnada ownawm Ba
Mopdonoruk ycynnap TakoMunnaliuiwm
O6unaH ywby Typkym Tapkubuga xyga kyn
AHM Typnap Kawd atuna 6ownanan. KeinHri
25 nn pasomumaa YTKasumnraH Morekynsip-
dunoreHeTUK TagkuKoTnap ywoy TypKyMHU
MOHOUNETWK XoMnra KenTUpan Ba X03up
YHVWHT Tapkubuparu knagnap (€kv “Typnap
komnnekcnapwu”) coun 20 Tara, MycTakun
dmnoreHeTuk Typnap coxuu kamuga 300
Tara (+ 9 Ta MOHODUNETUK NUHUANAP) eTan
(O’'Donnell et al., 2015). OnauH 6apno sTunraH
VKkuTacu Gunad Gupra ®TK nap coHmn xo3mp
22 TaHW TaLLKvn Kunmokaa (2-xagsan).

Y6y hmnoreHeTVK TypnapHu axpaTtuwaa
KynnaHunraH acocui ycyn — unoreHeTvk
TyprapHU YNapHWHT reHeanoruk MOCIUrMHN
ypraHuw opkanu aHuknaw (GCPSR -
genealogical concordance phylogenetic
species recognition) ycynuaup. AMmo
yw6by 300 Ta dunoreHeTUK TypnapHUHM
akcapuaTura xanu
pacMuin HoMm (Typ

dhuTONaTONOIVIK Xamoanap MaBXyanurnanp
(O'Donnell et al., 2015).

OnumnapHuHr xucob-kutobnapwura
Kypa, xo3upradya 6aéH atunraH 3ambypyf
TYPRNapWHWHI COHN TabuaTtga Maexys 6ynraH
TypnapHuHr cakat 1/10 éku xatto 1/50
KMUCMWMHU TalLKWN Kunap akaH. XycycaH,
xo3uprava Fusarium TypkyMUHUHT Typrapu
dhakaT MKTUCOOMI XXnxaTaaH Myxum G6ynraH K.-
X. KUHNApUAAH, TbHU FOKCaK YCUMIMKITAPHWUHT
1% LaH kam 6ynraH KUCMMAaH axpaTunraH,
Xoroc.

Wnmui nporHosnapra kypa AyHéna
GMOXUNMa-XUNIVK Ba SHIM SKocUCTEMANapHn
ypranmw 6yYyniuya yTkasmnaértraH
TadkuKoTNap xamaa MOMeKynsap ycynnapHu
TaKOMWUNNALWTUPUL, alNHUKCA KENUHTU
aenop cukseHcnaw (NGS — next-generation
Sequencing) TEXHOMOTUACKUHU KyrnaLl Xxamaa
«SILUMPUH TYpriap» HAHT MOEHTUMKALUSICUHM
oxupura etkasuw Fusarium Typkymu
Tapkubuga sHru Typnap 6apno atunuwmra
Ba ywoOy TYpKyM TYpnapuHWHI COHW siHaga
kynanmb ketuwmra onmb kenuwm Mykappap
(Boers et al., 2012; O'Donnell et al., 2015).
Bus TynnaraH mabnymotnap kypcatuiimya
TYPKYM Tapkubuaary Typrnap COHU X03Up Xam
300 TagaH opTyK (2-KaaBanra kapaHr).

2-xadear.

Fusarium TypkyMu TypnapvHUHI KOMNNeKcnapu.

anuTetn) GepunmaraH
Ba YNapHWHI MOp-
donoruk Genrunapm
ypraHvmnmaradt
(O’Donnell et al., 2015).

Keunnrun 25 nun
naBoMmuaga Fusarium
TYPKYMUHUHT SHT U
chunoreHeTVK Typnapm
Kawd atunuwun (Ba
Oy xapaéH x03up xam
[aBOM 3TULLM) acocaH
TypTTa, xap xun Ba
komnnemeHTtap (6up-
OUpUHKN TYNANpYBYK),
TEXHOIOMVK Ba Hasapui
XuxatoaH unfop
ycynnapHu kynnauw
opkanu amanra
owupungu. bynap:
a) 1990-nunnapga
MUP Ba OHK Hu
aBTOMaTnawTupunraH
CYIKBEHCMNALL yCynrnapyHu
6upra kynnauw; 6)
Fusarium Typkymu
Tapkubuaaru TypnapHm
aHuknaw y4yH GCPSR
acocnu TagKUKOTNapHU

FusariumTypkymu Typiapi KOMILIEKCIapu Typnapaunr
(PTK nap) TaXMHMHHUHA COHU

F. albidumspecies complex 2
F. babindaspecies complex 2
F. bucharicumspecies complex 8
F. burgessiispecies complex 3
F. buxicolaspeciescomplex 2
F. chlamydosporumspecies complex 5
F. concolorspecies complex 4
F. decemcellularumspeciescomplex 10
F. dimerumspecies complex 12
F. fujikuroispecies complex (FFSC), cunonnmu 50
Gibberellafujikuroispecies complex (GFSC)
F. graminearumspecies complex (FGSC) 20
F. heterosporumspecies complex 5
F. incarnatum / equisetispecies complex (FIESC) 40
F. lateritiumspecies complex 11
F. nisikadoispecies complex 5
F. oxysporumspecies complex (FOSC) 5
F. redolensspecies complex 2
F. sambucinum species complex (FSAMSC éxu 50
FSASC)
F. solanispecies complex (FSSC) 60
F. staphylaespeciescomplex 2
F. tricinctumspecies complex 20
F. ventricosumspeciescomplex 3
Kamu 321

“ONTUH cTaHaapT cudatmga kabyn Kunuw;
B) kKonnekuusinapaa (macanaH, CBS, FRC Ba
NRRL ga) caknaHaéTraH U3onsTnapHUHT KatTa
mMukgopu (40 MUHF) MaBXyauri Ba ynapHu
TagKMKoTYMnap Kynnam onuwum; r) rnoban
MUKECOA Ba CEPYHYM XaMKOPIMK KunaéTraH

Fusarium TypKymu TypriapuHy CUKBEHCnaLu
acocga aHuknaw (O’Donnell et al., 2013,
2015). dunoreHeTVK TypnapHu “TaHuww’y4yH
nosum 6ynraH Myxum KpuTepuinapra
chakat yuta mMapkep nokycrnap maHcyb. by
kputepuinnap: 1) Fusarium TypKYMUHWUHT
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6YTyH chunoreHeTUK KEHrmUrm Gyinya Kynnaw MyMKuHnvm; 2) Typ
[apaxacuaa MabilyMoT 6epa onuLmM UMKOHW MaBxXyanum; 3) ByTyH
TYpPKyMAaru opTonorusinapHi aHuknam onuwuamp. Yiwby mapkepnap
— TpaHcnAuusa anoHraumscuHudr 1-a daktopn (TEF1),AHKra-
6ofrnuk PHK-nonumepasa Il HuHr katta (RPB1) Ba MKKMHUM KaTTa
cyb6bupnuknapu (RPB2).

RPB1 Ba RPB2 Hu kynnawHunr TEF1ra HucbataH aHya
ad3annuknapu 6op (O’'Donnell et al., 2013). ®TK Tapkubugaru
HOMabyM JIMHUSIHW aHUKNAaLL y4yH Yoy nokycnapaaH dakat GupuHm
CYIKBEHCTaLL eTapr.

Fusarium TypKyMUHUHI MOneKynsp counoreHeTUKaCuHW ypraHuwaa
KynnaHunraH GMpuHYm OKCUI-KOAIoBYM reH B-TybynuH 6ynraH, ammo
F. solani, F. incarnatum-equisetisaF. chlamydosporum ®TK napu namaa
AVBEPreHT napanornap MaBXyauri Tydannm yHU Kynnatl VMKOHM
YeKrnaHraH.

Anpo pAHK cuhvHr ITS obnactv 3sambypyrnap AyHECK y4yH pacMuin
6apKoa-MOKyC (MOKYCHUHT LUTPKX-KoQK) cudbatiga TaHnaHraH (Schoch et
al., 2012; Inderbitzin et al., 2020), ammo Typ Aapaxacuaa HoMHGopMaTVB
aKaHnurv Tydannu yHu Fusarium Ba 6oluka 3ambypyF Typnaputu
aHMKMaLL y4yH KymnaLl IMKOHUSTY YeknaHraH. AkuHaa 6apno atunraH F.
graminearum, F. oxysporum,F. fujikuroisaF. buharicum komnnexcnapuHuHr
kyn Typriapu ITS2 rDNA H/HF fesiprivt MAeHTVK annennapwra ara. YHaaH
Talkapw, onTuTa sikuH kapuHaoww OTK napH1HT xap Gup Taakvk KUMHraH
LUITaMMM M4MaA OKOPU Aapaaaa AviBepreHT GynraH napanornap éxv
KCEHOMOroB MBXYAMMri Fusarium TyprnapuHi naeHTMdMKaLmus KAnuL
yuyH ITS rDNA HU KynnawwHm sHaga kninHnawtupaan. AKLL onrumnapu
TOMOHMZAH MyalisiH reHMapHU CUKBEHCMALLAA ONUHIaH HaTvxanap
Xakuga yyta mabnymotnap 6asacupaH Gupoprtacura BLASTn-
cypoenap robopuw xampa 6asagaH kenraH xxasobnap GunaH mwnar
6yiinya batadpcun MHCTPYKUMS ULLNab YmKunraH Ba ywby 6asanapHuHr
maHaunnapu kentupunrad (O'Donnell et al., 2015).

leHbaHKKa CypoB OepuLLHM pexanaluTupraH Tagkukotymnapra
TEF1, RPB1 Ba ékn RPB2napHUHI CUKBEHCTNIAPUHM KynnallHm, ITS
&ky LSU rDNA HVHI CUKBEHCTIApWHI KyTnamacivkHy TaBCUS KUMMLLFaH.
ByHuHr cababm wyngakn, NCBI 6asacvga Fusarium Typnapu 6yinda
ywby nokycnapHuHr 50% €ku yHOaH xam Kynpok CUKBeHcrnapu
apawTpub tobopunra. YHaaH Tawkapw, ITS+LSU rDNA napHuHr
cukBeHcnapu Fusarium Typnapu YerapanapuHu hapknan onmangu.

Onumnap Fusarium Typkymu Typrnapuxu “Typ” €ku “Typnap
KoMMreKkey” aapaxacurada TyFpy aHUKMaLLIHWHT CTaTUCTUK 3XTUMOIVHM
owmpu y4yH 10 BockmugaH nbopar TaBcust MwWNab YvkuLraH Ba

ynapHu Myconnap kentupmb, 6atadcnn Myxokama KunuLuraH. Ywoy
TaBCUSAHU KyMnaa KenTupamms.

CwvKBaeHCNapHUHI xpoMaTtorpammMarnapyHy Tyna Ba aukkar bunaH
TYFPUNaHT.

TEF1, RPB1 Ba ékn RPB2 napnu kynnaHr, ITS+LSUrDNA naphu
ULLMaTMaH.

lenbaHkka cypoB bepuwaaH onauH, Fusarium MLST éku
FUSARIUM-ID ra cypoB GepuHr.

BLAST n kaTtopnapupga 6yw konraH xownapgaru
XpoMmatorpammMarnapHu KaiTagaH TEKLLIVPUHT.

BLASTnaaru «ton-xutnap» 6unaH accouvaunsiga 6ynraH Typ
HOMMapWHW MyXTa TEKLINPUHT.

OHK cukeeHcnapuHy mnoxm 6opuya MKkMTa anoxuaa nokycaaH
OIWHT.

Vxwawnuk onsn 6up Typra MaHcybnuruHm kypcatraH
xonnapga, MabnymotnapuHriaHn GCPSR ycynuHy kynnab onuHraH
TaAKMKOTNAPHWHE YoM 3TUMraH HaTvkanapy GunaH TakkocnaHr.

AlipuM Knaanapaa KynnaHunaguraH ranfioTUniapHUHT BaKTUHYaNMK
HOMEHKNaTypacuHn GUnmnb onuHr.

Ltammnap xakuga kynetypa konnekuusnapuga (CBS-KNAW,
FRCwu NRLL)MabnymoTHOMa OMnMH.

Kyn xonnapga sixwm xypHarnnap HOTYFpy aHWKaLL XonaTnapuHu
aHvKnalaay Ba TyFpunallau.

Fusarium Typkymu TypnapuHWHL, aiHmKca SkMHAa Kawid aTunraH
Knagnapzarm aHr Myxum (UTONaToreH TYPrapHWHE Y3rapyBYaHMvK
yerapanapu Ba ynap opanapuaarv 3BOMLMOH MyHocabatnap
Tyna xan atunmaraH. ByTtyH Fusarium TypKyMUHUHT reHoMu Byinya
SHIM MabNyMOTNapHW SpPaTULLHWHT acoCUI MakcaanapuaaH
Oupun, aHrn, gunoreHeTnka yuyyH uHdopmaTue nokycnapHu
Tonuw Ba KenuHrn aBnog cukseHcnaw (NGS) TexHONoruscuHm
Kynnaw opkanu, Typ Aapaxacupard TagkvkoTNapHu YTKasuwaup.
TaOKNKOTUYMNAPHUHT Makcaam SIKUH Kenaxakga Fusarium Typkymm
Typnapu naeHtTudmkauusacy 6yinya uwnapHu 4aBoM 3TTUPHLL,
WLLIOHYMN MOMNEKyNAp AUarHOCTUK Ba (OMIMOreHETUK MablyMOTNapHU
onnw y4yH TEF1, RPB1 Ba RPB2 kabu nHcdopmatne 6ynraH sHrm
reHnapHu anuknawamp (O’Donnell et al., 2015).

AO.T.TYPOUEBA,
A.A.CADAPOB,
ATlLUEPUMBETOB,
B.A.XACAHOB.

Dahlem) 209, pp. 1-406.

org/nomen/main.php Accessed 28.12.2019.
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TAAKHKOT CAMAPACH

VFUTJIAPHU TYPTU MEBEP BA UYKYPIUKIA KYJUIAIIHUHT
KY3rd BYFI0i1 JJOH INUIIACUMOHJIMTUTA TALCUPU

Annomayusn: x03upeu KyHOa Ky3eu O0UOoKIU O0H IKUHAAPUHY XAP XU UKTUM WAPOUMIApUOa mypiu Mevep 6a Myooamoda
yaumaaw yCyinapu uwiaab Yukuiean ea Kyseu 0y0otnune 00K cugam Kypcamkuuiapued mavscupu ypeanunean. Yuwoy
MaKonada MuHepan YRUmiapHu mypiu mMevép 6a YyKypiukoa KyIIAuHURE 0OH WULMACUMOHIUSUHY OWupuuioazu poau

xakuoa cys bopaou.

Kanum cyznap: romuwor 62001, Munepan yeum mevépu, yeum oepuul uyKypiue, OOH WuulacumMoHIUSU.

AnHOmayus: Kk HACMosuweMmy 6peMeHl paspadomansl cnocoobl yOOOPeHus 03UMbIX 31AKO6 8 PASHBIX KAUMAMUYECKUX
YCIOBUAX C PA3HOU HOPMOU U CPOKAMU 8HECEHUs, d MAKICe U3YYeHO GNUAHUE HA NOKA3Amenl Kaiecmea 3epHa 03UMOl
nuienuysvl. B dannoii cmamoe 2060pumcsi 0 poiu nNPUMeHeHUs MUHEPALbHBIX YOOOPeHUll ¢ pa3IuiHO HOPMOTL U 21yOUHOU
3a0enKU 8 ysenuieHuy CmekI08UOHOCIU 3ePHd.

Knrouegvle cnosa: mackas nuwernuya, Hopma MuHepaﬂbelxy()06peHmZ, eﬂyéuna 300eiKU CEMAH, CMEKN08UOHOCHTb 3€epHa.

Annotation: to date, methods have been developed for fertilizing winter cereals in different climatic conditions with
different rates and timing of application, and also studied the effect of winter wheat on grain quality indicators. This
article talks about the role of the use of mineral fertilizers with different rates and depth of incorporation in increasing

the glassiness of grain.

Key words: bread wheat, rate of mineral fertilizers, depth of seeding, glassiness of grain.

Kupuw. OyHEHWHT ByFoon eTuwTm-
punaguraH xygyanapuaa pecypcre-
XaMKop TexHonorusinap KynnaHunuwm
xucobura TynpokK yHymMaopnuru Ba
XOCUMZAOPSIVKHUHT OpTULIMIa 3pULLIKnII-
mMokaa. byHpaH Tawkapu, HaBnapHWHP
6uonoruk xycycusitnapu Ba Tynpok-
WKMUM LIapouTnapuHm xmucobra onrau
Xonga ynapHu eTUWTUPULL arpoTEXHO-
NOrnACUHN Uwnab YMKMLL Ba MyHTa3am
TakoMunnawTupub Gopuwra anoxuaa
3bTNOOpP KapaTunMokaa.

N.M.KogaHoB dukpuyda, KENnHrmn
nantnapga Kyaru 6yFoov foHMaa OKCun
MUKOOPUHM Kamannb GopaéTtraHnurura
cabab, Tynpokaa ycumnvkka naékarnm
a30T MUKAOPUHWHI Kamanuwmamp [1].

H.C.MeTuHoB Ba GowkKanapHUHI
abTUpOd 3TULIMYA,CyFopunaanraH ep-
napga a3ot mebépu rektapura 200-210
Kr.ra Ya KynnaHunraHga, ooHaarm oKcun
mukgopu 0,03 gaH 0,11%raya opTraH-
nurn ky3atunrad. LWy 6owuc,myannud
AOHHUHT cndaTi aKML MyAAATH, MEBEPU
Ba @30TV YFUTHUHT MUKOopUra 6oFnuk,
neb xucobnangm [2].

3.4.AnnHbsaeB [3] Taxpubanapu-
ha nakaHa 6ynnu Gyrgon HaBnapwu
rektapura 5,0-0,6 MnH. yHyBYaH ypyf
mebépuaa akunub, N, P K, krira
6unaH o3uKnaHTUpuUNraHga, SHr KKo-
pv Ba cudatny SOH XOCUIM ONUHIraH
6ynca, M.Toxues, O.XyxmaHoB [4]
MabnymoTnapuga, xap oup rekrap
xucobura 200-225 kr mebépuaa ypyr
akunnG, muHepan yrutnap N, P, K, o
Kr/ra MMKkOoOpvAa KynnaHunraHaa, Kysru
6yroongat 17,6-20,3 w/ra kylummya oH
XOCWUMN ETULLITUPUSITaH.

Jana taxpubanapu [JoH Ba gykaknm
3KMHNAap UNMUA- TagKUKOT UHCTUTYTH
Kawkapnapé cdunuanumHmHr Taxpuba
panacuga ytkasungu. Taxpuba pgana-
CUHWHT TYNPOFfU 04 Tycnu 6y3 Tynpok,
MexaHwvK Tapknubu ypTa co3, kam wypnaH-
raH CM3oT cyBnap 2-2,5 MeTp Yykypnvkaa
XoWnaluraH, kam MuHepannawraH (2,5-
3r/n) . YTmuwpouw Fy3a. Ycys gaspuaa
Tynpokaarv Hamnvk TyrnpoK YeKnaHraH
nana Ham cusMMuMHUHr 70% paH kam
6ynmarax xonga ywnab Typunau.

Taxpuba mMagoHU TYNpoOFu TapKu-
6uaa rymyc mukgopu 0-30 cm katnamza
0,918% Hun, 30-60 cm ga 0,660%, Tynpok
Tapkmbugarm annu a3oT MyBoduK xonaa
0,018%; Ba 0,055 % , annun bocchopHUHT
mukgopun 0,105%; 0,065% Ba annu
kanui mukgopu 1,90;1,83% Hu, xapa-
KaTyaH a3oT mukgopu 4,6 Ba 2,3 wmr/
Kr, xapakaTtyaH cocgop Moc paBuiga
43,0 Ba 30,0 mr/kr, anmaLumMHyB4M Kanui
mukgopu 118,0, 113,0 Mr/Kr HY Tawkun
KUnaw.

Oy Tycnun 6y3 Tynpoknap LapouTu-
Ja cyFopunaguraH MavoHnap yuvyH
sapatunrad aHrm “Akcapt” Ba “Xucopak”
HaBMapPUHWHI YFUT Kynnaw mebepu Ba
YYKYPAUIMHW [OH LUMLWACUMOHNNUIUra
TabCUPK YpraHunau.

Martepuannap Ba metognap. Tax-
pnbaga, TagkuMKoT 0ObekTn cudatuaa
[aBnaT peectpura KUpUTUATaH MLIOK
6yFooHUHT “Akcapt” Ba “Xucopak”
HaBnapwv onuHan. MuHepan yFMtnapHuHr
TYpnuM MebEpnapwv Ba YFWUT Kynnaiwl yy-
KYPIMKNapuHN OOH LUMLLIACUMOHIMIUIa
TabCUPUHN YpraHuw makcaguza yFut
Mebepu Byiinya HazoparT (yFuTcus), oH

N100P50K50’ N150P75K75’
N,ooP 100K 100 Kr\ra BapuaHTtiapy onuHam.
MuHepan yFutnapHu Typnu Yykyprvkaa
Kynnaw y4yH TynpokHuHr 10 — 12 cwm,
22 — 25 cm Ba 35 — 40 cm Yykypnuknapm
ONMUHAN.

Hatwxanap. JOHHUHT cudpatu, wu-
LIACUMOHNUIY EKN KATTUKNUNUIY ByFA0N
HaBura xoc 6enrunapgaH Gupugup.
LWyHra kapaman 6y G6enrvnap OyrFmon
YCUMIUTMHUHT YCUL LiapouTura kypa
y3rapuwim MyMKUH. JOHHWHT wuwwacu-
MOHMNVK cUcaT HaMMUK OpTUKYa BynraH,
as30T eTuwMaraH wapouTha nacasgu.
CegumeHTaumsa KypcaTkuim yCUMIUK-
HUHI MWHepan yFuTnaHuw Japaxacura
6ofnuk 6ynca-ga, ammo xap 6up HaB
YYYH anoxmaa KypcaTkM4ynMH1 aHnKnanam.
Mabnymkn,yeuMmnuk y3 Baktuaa Ba etap-
N1 Jgapaxaga o3uknaHTupunca Hadakat
XOCUINZOPMUK OLLaan, 6ankvm OHHWHT cy-
dhatura xam mxobui Tabeup kypcatagu.

Kyarn 6yfoon «AkcapT» HaBura Ha-
3opart (YFuTcus) BapuaHtuga yFutnapHu
TYPNY YyKypnuvkaa KkynnaHuwnrasga, 4oH
wuwacumoHnurn 10 — 12 cM Yykypnvkaa
21,3 % Hn, 22 — 25 cm vykypnukaa 23,4
%, 35 — 40 cm yykypnukga 21,4 % Hu
TalLKUN 3TraH 6ynca, «Xucopak» HaBuaa
10 — 12 cm vykypnukna 19,7 % Hu, 22
— 25 cm vykypnukaa 21,8 % Hu, 35— 40
cM vykyprvkaa 19,9 % Hu TalKun Kunau.
By BapuaHTaa «fkcapT» HaBu YFuTnapHu
22 — 25 cm uyKyprnvkaa KynnaHunraHga
[OH LUMLIACUMOHINUTU « XMCopak» HaBura
HucbaTtaH oKOpW HaTuxara apuLLAN.

«fkcapT» HaBuga mMuHepan YfuT-
napHu Typnu vykypnukga N, P, K

180" 90 "60
HucbaTha KynnaHunrasga, 4oH Wuwa-

- (Nyg Poo Kgo)s
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