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DAKTOPBI, BJUAIOIINE HA HAKOIIJIEHUE
®Y3APUO3HBIX MUKOTOKCHUHOB B 3EPHE

AnnoTtanms: [Ipo6remMa HaAKOIUIEHHSI MUKOTOKCHHOB B 3€pHE SIBJISIETCS OJTHOM M3 HanOoJee MNPOKO H3ydaeMbIX B Ha-
CTOsIIIee BpeMsl, TaK KaK JaHHBIE METaOONNTHI MPEACTABISIIOT CEPhEe3HYI0 YIPO3Y IS 3I0POBBSI TEIIOKPOBHBIX )KHBOTHBIX
u genoBeka. [IpoxyupoBanne MUKOTOKCHHOB Tprbamu p. Fusarium, KOTOpBIE SBISIOTCS BO30yIUTENIMHU (y3apro3a Kojo-
ca, 3aBUCHT OT psJia (aKTOPOB, a CPEAM MEP MO CHHIKEHHUIO UX HAKOIUICHUS] XUMHYECKUIT METOZ OTHOCUTCS K YUCITy Haubo-
nee >pdexTuBHBIX. B cTaThe mpencTaBiIeHb pe3ynbTaThl HCCIEN0BAHUI (PAKTOPOB, BIUSAIOMNX Ha HAKOIUIEHHE MHKOTOK-
CHHOB B IIOJICBBIX YCJIOBUSIX. B ONBITE C MCKYCCTBEHHOW MHOKYIISIIMEH KOJIOCHEB O3MMOM MIIEHUIB TpubOM F. culmorum
OLICHUBAJIM BIUsHUE 00pabOTKN QyHIMIMAAMH U3 KJlacca TPUA30JI0B Ha pa3BUTHE (y3apuo3a KoJoca U CofepKaHHe MUKO-
TokcHOB. bonee Bricokast Omonormueckast 3¢ dexTHBHOCTS (83,2-79,2 %) B CHIDKEHHH Pa3BUTHS OOJNIE3HU OTMEUEHa y TIpe-
napara Ocupuc, KO. [Ipumenenne GyHTruImuI0B 00yCIOBHUIIO MOBBIIICHUE TIOKa3aTelNeil X03sHCTBeHHOM 3 PEeKTHBHOCTH O
CPaBHEHHIO C BapHAHTOM Oe3 00paboTKH, B TOM uHcie ypoxalinoctu Ha 12,3—12,8 %. B BapuaHTax c 3amuToii Konoca co-
nepxanne JIOH 6s10 B 2,0-2,1 pa3a HuXKe 10 CPaBHEHHIO C KOHTPOJIEM. B yCIOBHSIX eCTECTBEHHOTO MOPAKEHHS PA3INIHBIX
COPTOB 3€PHOBBIX KYJIBTYp (O3MMBIE IIICHNIA U TPUTHKAJIE, IPOBOH SYMEHB) (hy3apro30M KOJIOCAa OTMEUYEHO AEMPECCHBHOE
€ro NMposIBJICHUE. YCTAHOBJIEHO, YTO SPOBOM STUMEHb HE3aBUCHMO OT cOopTa Oojee yCTOHYMB K HAKOIJIEHUI0 MUKOTOKCHHOB,
B uacTHocTH 3EH. Cozmepxannue MUKOTOKCHHOB B 3¢pHE 03UMBIX IIICHUIBI ¥ TPHTHKAJIC BAaPEUPYET B 3aBHCUMOCTH OT COPTa
U TIPOAOJDKUTEIBHOCTH XpaHeHHs. [loyueHHbIe JaHHBIe MOCITYXKAaT OCHOBOH JIsi 000CHOBaHMS MEPOIIPHSITHI 110 CHYDKE-
HHIO HAKOIIJIEHHSI MUKOTOKCUHOB B 3epHe. biiaronapnoctu. MccnenoBanus BeinoiaHeHsl npu nogaepxke bPODU B pamkax
HayYHO-HCCIIEIOBATEILCKOTO MpoeKkTa « KoMIUIeKCHas OI[eHKa HAKOTUICHUSI MUKOTOKCHHOB B IIPOIECCE XPAHCHUS MHUIIEBBIX
npoaykToy (norosop Ne BI9MIJIAT-009).
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FACTORS AFFECTING THE LEVEL OF FUSARIUM MYCOTOXINS IN GRAIN

Abstract: Mycotoxins accumulation in grain is one of the most widely analyzed problem nowadays, as soon as these
metabolites are of high danger to health of warm-blooded animals and humans. Producing mycotoxins with Fusarium fungi
beaing causal agents of Fusarium head blight, depends on range of factors, and among measures for their accumulation
decrease, chemical method is one of the most effective ones. The paper presents the results of study on factors affecting
mycotoxins accumulation under the field conditions. During the experiment with artificial inoculation of winter wheat
heads by F. culmorum fungi, the influence of triazole fungicides on Fusarium head blight and mycotoxins content had been
estimated. Higher biological efficiency (83,2-79,2 %) for disease severity decrease was higher with fungicide Osiris, EC. Use
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of fungicides led to increase in indicators of economic efficiency in comparison with the option with no treatment, including
the yield, by 12.3-12.8%. In the variants with head protection, the DON content was 2.0-2.1 times lower than in the control.
Under conditions of natural damage to various varieties of grain crops (winter wheat and triticale, spring barley) by Fusarium
head blight, its depressive manifestation had been determined. It had been determined that spring barley, regardless of the
variety, was more resistant to accumulation of mycotoxins, in particular ZEN. Level of mycotoxins in winter wheat and
triticale grain varied depending on variety and storage duration. The data obtained will serve as the basis for substantiating
measures to reduce the level of mycotoxins in grain. Acknowledgments. The research was carried out with the financial
support of the Belarusian Republican Foundation for Fundamental Research as a part of the scientific research project
“Comprehensive assessment of mycotoxins accumulation during foodstuff storage” (treaty N B19MJIIT-009).

Keywords: mycotoxins, deoxynivalenol (DON), zearalenone (ZEN), T-2 toxin, winter wheat, winter triticale, spring
barley, Fusarium head blight, disease severity, fungicides, biological efficiency
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Beenenue. I'pubn1 p. Fusarium Link — oOmupHas u pacimpocTpaHeHHas BO BCEM MHUpPE TpyTIa op-
TaHU3MOB, MHOTHE U3 KOTOPBIX SIBJISIIOTCS BO30YIUTENIIMH OOJIe3HEH 3epHOBBIX KyabTyp. K unciy Hau-
OoJiee MUPOKO PaCIPOCTPAHECHHBIX M BPEIOHOCHBIX 3a00JIeBaHU OTHOCHTCS (hy3apmo3 komoca [1-3].
BpenoHocHOCTH 601€3HN TPOSIBIISIETCS] B CHUKEHUH YPOXKATHOCTH M BapbUPYET B 3aBUCUMOCTH OT Peru-
OHA, KYJIBTYPbI, CTCTICHH IPOSIBIICHHSI OOJIE3HH U IPYTUX (PaKTOPOB. YCTAHOBIICHO, YTO (y3apro3 KOIoca
BBI3BIBAIOT CBEIIIE 17 BUAOB JaHHOTO poja [4]. OCHOBHBIMH BO3OYIUTENISIMHU OOJIE3HU BO BCEM MUPE SIB-
JAIOTCS chenyromue BUAsL F. avenaceum (Fr.) Sacc., F. culmorum (Wm.G.Sm.) Sacc., F. graminearum
Schwabe, F. poae (Peck) Wollenw. u Microdochium nivale (Fr.) Samuels & 1.C. Hallett [5—8].

B mpoananusupoBanaeix T. FO. I'arkaeBoii m koyuteramMmu o0pasmax 3epHa ¢ TeppuTopun Poccun
ObUTO BBIENEHO 15 BUAOB rpuOOB p. Fusarium, n3 KOTOPBIX C BBICOKOH 4acTOTOH BCTpEYaJUCh Ta-
kue: F. graminearum, F. sporotrichioides Sherb., F. langsethiae Torp & Nirenberg, F. poae, F. cerealis
(Cooke) Sacc., F. tricinctum (Corda) Sacc., a Takxke Bunbl komruiekca Gibberella fujikuroi (Sawada)
Wollenw. [9].

B 2007 r. na ceBepe Heuepnozembst Poccun rpubamu p. Fusarium 6110 3apaxeno 90,0 % npoana-
JU3UPOBAHHBIX 00Pa3IOB 3€pHA OBCcAa U AYMEHSA. B cTpykType rpu0oB TOMHUHUPOBAIN BUIBI F. poae
u F. sporotrichioides [10].

B nacrosimee Bpems B benapycu Ha 3epHe 03UMOM MIIEHUIIBI JOMUHUPYIOT BUIBI F. avenaceum
u F. poae [11].

[ToMuMO TIPSIMOTO OTPHUIIATENHHOTO BIMSHHS HA YPOKAHHOCTH 3€PHOBBIX KYIBTYp TPUOBI p. Fu-
sarium criocoOHBI CHHTE3UPOBATh B MPOIIECCe KU3HEASATEIPHOCTH MUKOTOKCHHBI, HAKOIUIGHHE KOTO-
PBIX B PACTEHUSIX HE TOJIBKO YXYJAIIAET KaYeCTBO 3€pHA, HO U SIBJISETCS OMACHBIM JUISA TETNIOKPOBHBIX
JKUBOTHBIX M YEJIOBEKA, MTOCKOIBKY TaKHe COSTMHEHUS 00JIaJal0T KAaHIIEPOTEHHBIM M TOKCUYHBIM JIeH-
ctueMm [12, 13].

K OCHOBHBIM MUKOTOKCHHaM, MPOXYLIHPYEMBIM rpubaMu p. Fusarium, OTHOCATCS TPUXOTEUEHBI
B-tuna (me3oxcunuBanenon — JIOH u wuBanenon — HUB), A-tuna (T-2 tokcun, HT-2 Tokcun), 3ea-
panenon (B3EH) u dymonusunsl [14, 15]. DTH MUKOTOKCHHBI SBIISIOTCS IAPOKO PaCIpPOCTpPaHEHHBI-
MU IO BCEMY MUPY BEIIECTBAMHU, 3aTrPA3HAIONINMH 3€PHOBBIE KYJIBTYPBI U IPOAYKTHI UX MepepaboTKH.
[osiBieHMe, KOMWYECTBO W THIT MUKOTOKCHHA 3aBHCHUT OT YCIIOBHI OKPY AIOIIeH Cpeibl, BHIa Tproa,
CTENeHU pa3BUTHs OONE3HU, KYJIBTYpPBI, copTa. [lorogHple yCIOBUS B MEPHO]] IIBETCHUS KYJIBTYPBI —
KJIFOUeBOW (haKTOp, BIMSIONINI Ha HAKOIUIGHWE MHKOTOKCHHOB [5, 16]. Hanbomee OmarompusaTHBIME
MOTOIHBIMY YCIIOBHSIMU ISl pa3BUTHI (y3apro3a KoJoca SIBISIIOTCS TPONOIKUTENbHBIN nepuo (48—
72 4) BBICOKOHW BJIQKHOCTH BO3/yXa M MOBBIIIEHHON TeMrieparypsl (cBbie 20 °C) [17].

Haubonee uwacto B 3epHOBOM mpomykuun oOHapyskuBaercs JJOH [18], koTopblil mpoayuupyroT
TJIaBHBIM 00pa3oM Tpuosl F. graminearum n F. culmorum [19]. Conepxxanne JIOH B ToBapHBIX MapTu-
X 3€pHA 3aBHCHUT OT KOJIMYECTBa B HUX (y3apHo3HBIX 3epeH. KoahhuueHT koppensuum Mex1y 3Th-
Mmu nokazatensimu coctasisieT 0,88—0,95 [20]. O6paszoBanne JJOH nmponcxonuT B 3epHOBKaX yKe 4epes
24 4 nocne 3apaxxeHus rpudamu [21].

Mepbl 0 CHUKEHUIO pa3BUTHS (y3apHo3a KOJIoca U, COOTBETCTBEHHO, COJCPKAHUSI MUKOTOKCHHOB
B HACTOSILIEE BPEMsI BKIIOUYAIOT BO3/CIBIBAHUE YCTOMUNUBBIX COPTOB, CEBOOOOPOT, HOATOTOBKY TOUBEI,
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XUMHUYECKUN U Ononorndeckuit Metoasl [22, 23]. Cpenu BHIILIETIEPEUUCICHHBIX IPUEMOB XUMUYECKHUH
METOJl SIBIIIETCS HAauOOJee ONMEepaTUBHBIM W IM03BOJsIeT d((MEKTHBHO CHUXKATh pa3BUTHE (y3apro3a
Kosioca. B accopTumeHTe AEHCTBYIOMIMX BEMIECTB HAMOOJIee BBICOKAS d(PPEKTUBHOCTh B OTHOIICHUH
0oJe3Hu oTMedaeTcs y TeOyKOHa30Ja, MeTKOHA30J1a M MPOTHOKOHa3o0ma [24-26]. [Ipumenenne Teby-
KOHa30JIa W MPOTHOKOHA30JIa 00yCIaBIMBAaET CHIKEHHE HE TOJBKO Pa3BUTHA (y3apHo3a Kojoca, HO
u comepxanne JIOH [26]. Tak, manmpumep, uccrnenoanusmu M. Haidukowski n coaBT. ycTaHOBIEHO,
4T0 00pab0TKa KOJIOCKEB TEOYKOHA30JI0M CIIOCOOCTBOBANIA CHIDKEHHIO pa3BUTHS (Dy3apro3a Kojioca Ha
25-77 %, a cogepxxanne [IOH — ma 32—-89 % B moneBbix ycioBusx [27]. Huskue HOpMBI pacxoma Te-
OyKOHA30JIa UM CTPOOUITYPUHOB, SIBISACH d3PPEKTUBHBIMA B HHTMOMPOBAHUU pa3BUTHUs (y3apro3a
KoJioca, B TO K€ BpeMs MOr'yT noBbIaTh cogepxkanue JJOH B 3epue [28, 29].

YcranoBieHo, 4TO 00paboTKa TpraguMePOHOM M MPOMUKOHA30JIOM KOJIOCHKEB O3MMOW MIICHUIIH,
WHOKYJIMPOBAHHBIX I'puboM F. graminearum, oOycioBuia cHmkenue Ha 39—61 u 34-79 % pazButue
0oxe3nu u conepkanue JJOH coorBeTcTBeHHO. B TO %K€ Bpems 00paboTka TnaOeH1a30710M 00yCIaBiIH-
Basia MakcumaisbHoe (83 %) cumxenue yposHs JJOH, onHako BiusiHUE Ha MposBiieHHE 00JIe3HU ObLIO
He3HauuTenbHbIM [30].

B mocney0opounsIit mepron comepikanue Takux MAKOTOKCHHOB, kKak JIOH u 3EH, moxeT yBeandu-
BaThCA, €CITU YCIOBUS XPAaHEHHS 3epHA XapaKTePU3YIOTCS MOBBIIIEHHON BIAQKHOCTHIO M ONTHUMAJIBHON
TEMIIEpaTypoi sl pocTa TPUOOB, MPONYIUPYIOMNX MUKOTOKCHHBL. JJIsI TpenoTBpaieHuss HaKore-
HUS MHUKOTOKCHHOB B TOCIEYOOpPOYHBIN Mepnoj] BIaKHOCTh 3epHa JOKHa cocTaBniaTh 12,0-15,5 %
[31]. IIpn XxpaHeHUH 3epHa C TOBBIMIEHHON BJIAXXHOCTHIO (CBBIIIE 16 %) MPOMCXOAUT 3HAUUTEIBHOE Ha-
KorieHue (y3aprHoTOKCHHOB [32].

B cBs3u ¢ BbIlIECKa3aHHBIM LENBIO UCCICAOBAHUH SIBIISJIOCH M3yUeHUE BIUSHUS KYJIBTYpPBI, COPTa,
MIPUMEHEHHS (PyHTUIUIOB B TIEPHUOJ BETCTALIMH M CPOKOB XpaHEHHsI 3¢pHa Ha HAKOIJICHHE MUKOTOKCHHOB.

Martepuabl 1 MeTOABI UccJeA0BaHuA. J[11s1 n3ydyeHus (pakTopoB, BIUSIONNX HA HAKOIIJICHHE MU-
KOTOKCHHOB B 3€pHE, IIPOBOIIH J[BA OIIBITA.

1. Bauanue ¢ynzuyuooe na naxonjienHue MUKOMOKCUHOG 6 3epHe 03umoii nutenuypl. Vccne-
JIOBaHMS MMPOBOAMIIM Ha OMBITHOM moJyie MHCTHTYTa 3auThl pacTeHn HanuoHnanpHON akageMuu Ha-
yk bemapycu (copt Dierus) B YCIOBHSIX HCKYCCTBEHHOTO WH(EKITMOHHOTO (hoHa (py3apmosa koyoca
B2019 .

Hapabomka unoxynioma. Jist 3apakeHust pacCTeHUN UCTIONB30Banu rpud F. culmorum. HapaboTky
MHOKYJIIOMa OCYIIECTBIISUIH B J1a0OPaTOPHBIX YCIOBHSIX Ha KUIKOW KapTOQelbHO-caXxapo3HOU cpefe
(ounuennbiit kapTodens — 200 1, ucTHIIMpOBaHHast Boga — 1 11, caxapo3a — 20 T) ¢ UCTIOJIb30BaHU-
em naboparopHoii kadajdku. KonObl co cpenoli HHOKYIMPOBAIl MULIEIUEM rprda U KyJIbTHBHPOBAIH
B TeueHHe 5 cyT npu Temneparype 22 °C co cKOpOCTbIO IepEMELINBaHUs COaepKUMOro 160 o6/MuH.
[locne »TOr0 MONMYYEHHYIO CYCIIEH3MIO W3MEJbUalld MOTPYKHBIM OJICHJIEPOM U C TOMOIIBI0 KaMephl
lopsieBa ompenensimy TUTP criop. MHOKYISAINIO KOJOCHEB OCYIIECTBISIIA C HCIOJIB30BAHUEM THUTPA
2,0x10° criop/mu.

Hnoxynayua pacmenuti. 3apakeHue MPOBOAMIIN B HanOoJiee ONTUMAIBHBIN 11 WHOUIINPOBAHUS
03WMOH MIICHHITHI (Py3apro30M KoJloca MEepruo — cepeanHa BeTeHus (cT. 65) [33]. Pacrenus nHOKy-
JIMPOBAIIA B BEdepHEE BPEMsI, IIEPE THM IIPOBOJMIN YBIAKHEHHE IEISHOK M3 pacdera 60 mi/m>.
3apajkeHHe OCYIIECTBIIIN ¢ HOPMOH pacxoma cycriernsun 30 mu/m?. Tlepe HHOKYISLHET B CyCIICH3HIO
rpuba BHOCHIIM HECKOJIBKO Karmeib aerepreHTa Tween-80 ais yMeHbIICHHS] TOBEPXHOCTHOTO HATSIKe-
Hus. JlensHKU yKpbIBan cianOOHAOM Ha 12—18 u.

Obpabomka ¢yneuyuoamu. O0padOTKy QyHTUIIUIAME IPOBOAMIIM Ha 3-€ CyTKH MOCJEC WHOKYJIS-
uuu [34, 35]. B cxemy nccnenoBanuii ObLTA BKIIFOUEHBI CIICYOIINE BAPHAHTHI:

1) KorTpoms;

2) Ocupuc, KD, 2,0 n/ra, smokcukonasodn, 37,5 r/n + metkoHasomn, 27,5 v/x;

3) Marnenno, K3, 1,0 n/ra, nudenoxonasomn, 100 /i + Tedykonazom, 250 /1.

OnpeICKMBaHUE TTPOBOAIIIN C TIOMOIIBIO pydHOTo onpeickuBareins Inter eko 1,5 u3 pacuera 300 i
pabouero pactBopa Ha 1 ra. [Imomans oneITHON AeIsHKH — 10 M2, MMOBTOPHOCTH — 4-KpaTHasl.

Oyenxa passumusi 601e3nu. YueT pa3Butus (y3apuosa KoJoca OCYIIECTBISUIA NOCHE TIOSBICHUS
NEePBBIX MPU3HAKOB 0O0JIE3HH, a najee — Kax/ple 7 qHeil. CTeneHb MopaxeHus O0JIE3HBIO ONpeNeIsiIH
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HA OCHOBAHMH 5-0asi/IbHOM mKaNkl : 0 — OTCYTCTBHE MOpaxeHus; | — nopaxero 10 10 % MoBepXHOCTH
KoJsioca; 2 — nopaxkeHo 11-25 % mnosepxHOCTH Kojoca; 3 — nopaxeHo 26—50 % MOBEpXHOCTH KOJIOCA;
4 — nopaskeHo cBeIe 50 % MoBepXHOCTH KOJIOCA.

TlepeBox GaIIOB MOPAKEHHUS B MPOLEHTHYIO KATETOPHIO OCYIIECTBIISIIN Ha 0OcHOBaHUH (opmyisl (1)

_ X(nxb)
NxK

R x100, )

riae X(nxb) — cyMMa IpOU3BEICHI Yncia O0NBHBIX PACTECHUH (71) HA COOTBETCTBYOIUNA UM 0aJli rmopa-
sxenus (b); N — o0liee KOTUYECTBO YUSTHBIX PACTCHUH, MIT.; K — HAUBBICIINN 0aJIJT MOPAXKESHHS IKAIIBI
ydera JiJis IepeBojia OAIBHOM OLIEHKH Pa3BUTHS OOJIC3HH B IIPOIICHTHYO KATETOPHIO.
bronornyeckyto appextuBHOCTS (BD) 3aIUTHBIX MEPOTIPUATHIA, BEIPa)KEHHYIO B MIPOLIEHTAX, pac-
camnThIBaIH 110 hopmye (2)°:
=M 0, @
M

K

rne M, — nokasareib pa3BUTHs O0JIE3HU B KOHTPOJIE (3ALUTHBIC MEPOIIPUSITHS HE IIPOBOAMIINCE); M —
MoKa3aTelb Pa3BUTHS OOJIE3HU B ONBITE (C 3aIIUTHBIMUA MEPOIIPHATHSIMHU).

Cranuu pa3BUTHS PACTEHHUH 03MMOM MIIEHUIIBI TPUBEEHBI B COOTBETCTBUU C AECATUYHBIM KOJIOM
BBCH.

Yoopka ypoarcas. YOOpKY ypoxkasi 3epHa B MOJICBBIX OMBITaX MPOBOIMIN ITyTEM IPIMOT0 KOMOaii-
HUPOBaHUS 1 0OMOJIOTA C YUEeTHOU AessiHKY KomOaliHoM Hege MDW, mocie uero onpezaensiian OyHkep-
HBIi, a 3aTeM aMOapHBIi Bec 3epHa B IepecyeTe Ha CTaHAApTHYIO 14%-Hyto BraxHocTh U 100%-HYy10
YUCTOTY. XO3IHCTBEHHYIO 3PPEKTUBHOCTh PACCYUTHIBAIN Ha OCHOBE BEIIMYMHBI COXPAaHEHHOTO YpO-
JKast, TIOJTYYEeHHOW 3a CUeT MPOBEACHUS 3aIIUTHBIX MEPOIIPUSTHI 110 CPAaBHEHHUIO C KOHTPOJIEM.

Oyenka unguyuposarnocmu cemsan. OTNBIT TPOBOAHUIIN B TAOOPATOPHBIX YCIOBUAX HA KapTOQenb-
HO-caxapo3HoM arape (KCA) B wamkax IleTpu. AHaTH3UPOBAIN CPEIHIO MPO0y KaKIOTO BapHaHTa,
KOTOPYIO TOTOBUJIN U3 4 MMOBTOPHOCTEH. 3epHA TTOBEPXHOCTHO Ne3MHGUIIIpOoBaAIH B 1%-HOM pacTBOpe
TUIOXJIOPUTA HATPHS, ABAXKABI IPOMBIBAIIA B CTEPUIIBHON JUCTHIIMPOBAHHON BOJIE, TIOCJIE YEero Mpo-
CYIIMBAIU MEXAY CIOSIMH CTEPUIbHOW (DMIBTPOBAIBHON OyMaru M CTEPUIbHBIM IMHHIIETOM pacKJiia-
nbeiBanu Ha noBepxHocTh KCA ¢ nmobGaBiieHneM 5%-HOTO pacTBOpa CTPENTOMUIIMHA (JIJIs1 TIOAABJICHUS
pocta OakTepuii) u aerepredTa Triton X-100 (st orpaHUYeHHS JTUHEHHOTO pocta TpuOoB). Yamku
MHKYOHpOBasu npu Temnepatype 22-25 °C B Teyenue 7 AHEH, NOCIE Yero aHaJIu3uPOBaIN HHPHUIIHPO-
BAaHHOCTB 3€peH rpudamu.

3apakeHHOCTb CeMsiH TpuooM F. culmorum (X) B mpoueHTax BeIYUCISIH 110 hopmyde (3):

n
x =2Lx100, 3
N 3

IJie 7 — CyMMapHOE KOJIMYECTBO 3€PEH, 3apaKCHHBIX aHAIM3UPYEMbIM BHJIOM Tpula, mT.; N — KoJinue-
CTBO 3€pEH, B3SATHIX JJIs aHATU3A, LIT.

2. BansiHue KyJabTYpbl, COPTA, a TAK:Ke MPOJOJKUTEJILHOCTH XPAHEHH I 3ePHA HA HAKOILJIEHHE
MHKOTOKCHHOB. V3y4anu mopaxaemMocTs (y3apro30M COpTa CICAYIOIMHUX 3€PHOBBIX KYIbTYP: 03UMas
nwenuna — borarka, HyTtka, Dnerus; o3umoe tputukaie — baneruko, Junamo, JuHapo; sspoBoi siu-
MeHb — barteka, Jlagasr, OacT.

"Innunosa H. I1., Hedenosa JI. U., Usamenko B. I. Jlnarnocruka (by3apHro3HOTrO MOPaKSHHSI KOJIOCA U 3apayKeHHU s 3ep-
Ha Ha ceBepo-3anaze Poccun / H. I1. Illununosa, / COOpHUK METOAMYCCKUX PEKOMEHIAIIHH M0 3amuTe pacteHuit / Beepoc.
Hay4.-UCCIIe/l. MH-T 3aIlUThl pacTenuil ; ri. pea. K. B. Hopoxkuios. CII6., 1998. C. 208-220.

% BonesHu 3epHOBBIX KynbTyp / C. JI. 3npoxeBckas [u ap.] / MeToandeckue yKa3aHus MO PETUCTPAIIMOHHBIM UCIIBITA-
HUSIM QyHTHIUIOB B celbCKoM Xo3siiictBe / Hayu.-mpaxT. nentp HAH Benapycu no 3emuienenuto, H-T 3amuTsl pacTeHuii ;
pen. C. ®@. byra. Hecsux, 2007. C. 61-101.

3 Boresnu 3epHOBBIX KyinbTyp / C. JI. 3npokesckas [1 ap.] // MeToandeckre yKa3aHus 0 PErHCTPAIMOHHBIM HCITBITa-
HUAM QYHTHIHIIOB B ceIbckoM xo3siicTBe / Hayu.-mmpakT. nentp HAH Bbenapycu mo 3emuitenenuto, H-T 3a1UTH pacTeHUN ;
pen. C. ®. byra. Hecmxk, 2007. C. 61-101.
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Xpanenue obpasyos. O6pasupl xpaHwiu npu temneparype 20+£2 °C u BiraxxHOCTH Bo3ayxa 30—
40 %. ConepxaHre MUKOTOKCHHOB ONPENENsUIH CIIycTs 3, 6 U 9 MecsieB XxpaHeHHs 00pa3LoB.

Ouyenka naxkonienusa mukomokcunog. ConepxaHne MUKOTOKCHHOB B 3€pHE orpenensiiu B Pec-
TyOJIMKAaHCKOM KOHTPOJIBHO-HCIIBITATEIIFBHOM KOMILJIEKCE 110 Ka4eCTBY W O€30MMaCHOCTH MPOyKTOB MH-
tanus HayuHo-npaktuueckoro nentpa HAH benapycu no npogosonsctButo B 20192020 rr.:

1) comepxanne T-2 TOKCHHA OMPEACISUIN METOAOM UMMyHopepMeHTHoro ananmu3a (MDA) mo me-
TOJIMKE, pa3paboTaHHOW M YTBEPXKIACHHOH B ycTaHoBieHHOM mopsake PYII «bemopycckuit rocynap-
CTBCHHbII HHCTUTYT METPOIOTHI» .

MBH. MH 2479-2006 «Memoouka evinonnenus usmepenus T-2 moxcuna c ucnonvioganuem
mecm-cucmemovt «Pudackpun® @DACT T-2 TOKCHH)» 6 3epHo6blX U 3epHOO0006BIX KYbmypax
u npodyKkmax ux nepepadomruy. CyurHOCTb METO/Ia 3aKJIFOUAETCS B KOHKYPEHTHOM B3aMMOACHCTBUH
AQHTHUTEHA C aHTUTEIAMH, IPUBOJISAIIEM K 00pa30BaHHUIO KOMIUIEKCA aHTHUT€H-aHTUTEIO0, MOCIeAYOIeH
OKPaCcKOH KOMILJIEKCA C TIOMOIIBI0 CyOCTpaTa M XpOMOTeHa ¥ U3MEPEHHUH ONITHYECKOH MIOTHOCTH IOJTY-
YEHHOI'0 pacTBopa Ha riaHmetTHoM doromerpe Biotek ELX-800, koTopast oOpaTHO mporopiroHaibHa
KOJIMYECTBY HUCKOMOTO MHKOTOKCHHA B UCCIIeyeMOM oOpasiie. TOYHOCTh HMMYHO(EPMEHTHBIX METO-
JIOB aHaJIM3a MPHU JOBEPUTEIbHOMN BeposaTHOCTH p = 0,95 cocTtaBuseT + 20 %;

2) conepkanue JIOH u 3EH onpenemnsiian MeTomoM BICOK0A(h(heKTUBHON JKHIKOCTHOM XpOMAaTOTrpa-
¢un (BOXX) ¢ npumenenneM nMMyHoaQGUHHON KOJIOHOYHOM OYMUCTKHU DKCTPAKTA MO0 MEXKTocyaap-
CTBEHHBIM CTaHJapTaM:

T'OCT EN 15891-2013 «IlIpooyxkmut nuuiegvle. Onpeodenienue 0e30KCUHUBAIEHOIA 8 RPOOOBOb-
CMBEHHOM 3epHe, NPOOYKMAX €20 nepepadomku u npooyKmax Ha 3epHO60Il OCHO8e 011 NUMAHUS
2PYOHbBIX Oemell u 0emeil paHHez2o eo3pacma. J1js TOTO MPOBOAUIN IKCTPAKIIMI0 MUKOTOKCHHA U3
poOBI BOAOH, OYHCTKY TOJYYEHHOT'O SKCTPAKTa Ha KOJIIOHKE C COPOSHTOM M KOJIMYECTBEHHOE OIpe-
nenenne ¢ nomouipio BOXKX co crniekrpodoToMeTpUYECKM JETEKTHPOBAHUEM B YJIBTPOPHOIETOBOM
0671aCTH CIIEKTpA C UCIOJIB30BAHUEM JKHIKOCTHOr0 XpomaTorpada Agilent 1260°;

T'OCT EN 15850-2013 IIpooykmot nuugegsvie. Onpeoenenue 3eapanenona ¢ npooyKkmax 011 0em-
CK020 NUMAHUA HA KYKYPY3HOUl 0CHO8€, AYMEHHOU, KYKYPY3HOU U RUIeHUYHOI MyKe, ROJIeHme U npo-
OYKmax Ha 3epHO60I OCHOGe 0/l NUMAHUA ZPYOHBIX Oemell u oemeil panHezo éo3pacma. Meton
BD2XX 3axmtovaercs B mpuMeHEHHH UMMYHOA(Q(GHHHON KOJOHOYHON OUYHUCTKH AKCTPAKTa U (IIryopuMe-
TPHUECKOM JIETEKTUPOBAHUH ITYTEM IKCTPAKIIUU OMPEAETIIEMOr0 MUKOTOKCHHA BOJHO-allE TOHUTPHIIb-
HOW CMECHIO, OUYNCTKE ¥ KOHIIEHTPHPOBAHUIO SKCTPAKTa HA MMMYHOA(WHHOW KOJOHKE, 3aII0JTHEHHOM
copOeHTOM, cozepiKalleM aHTuTea crenuduIHble K 3eapaieHOHY U KOJMYECTBEHHOM OIpeIe/ICHUH
¢ momotpo BOXX u mpumenennem obOpaieHHO-()a30BON aHAIIUTHYECKONW KOJIOHKE M (hIIyopruMeTpH-
YEeCKHUM JETEeKTHPOBAHHEM C HCIIONb30BAHHEM KHIKOCTHOr0 xpomarorpada Agilent 1200°.

Cmamucmuueckas obpabomra dannwix. OUEHKY 3HAYMMOCTH PA3TUINI IPY aHATN3€ XO3HCTBEH-
HOW 3Q(PEKTUBHOCTH (DYHTHUIUIIOB OCYIIECTBIISUIM C IOMOIIBI0 OAHO(AKTOPHOI'O aHAJIM3a C BhIYHCIIC-
HHEM HaumMeHblel cymectBerHoi pasauilsl (HCP) mpu yposae 3HaunMoctH p = 0,05.

PeByJ'I])TaTbI H UX oﬁcymnemle

1. Bauanue gpynzuyu006 na HaKon1ieHue MUKOMOKCUHOG 6 3epHe 03UMOoll nuienuysl. HOKy AU
03MMOM MIIEHUIBI TpudboM F. culmorum oOycloBHia MHTEHCHBHOE IposiBiIeHUe (y3apuosza Koyoca
B MOceBaxX KyJbTypbl. B KOHTpose crenens nopakeHus pocturana 53,7 % K craguu MO3aHEH MOoJoy-

4 MeToanka BHIONHEHWS M3MepeHns T-2 TOKCHHA C HCIONB30BAHHEM TECT-CHCTeMbl «Praackpua® ®ACT T-2
TOKCHH» B 3epHOBBIX U 3¢pHOO000BBIX KYJIBTYpax U MPOAYKTax ux nepepadorku : MBU. MH 2479-2006. J{ata yTBepx e-
Hus 17.05.2006. Munck : OO «KomIIponCepsucy, 2006. 13 c.

> MpoaykThl mumesbie. OmpeeneHne Ie30KCHHHBANCHONA B IPOIOBOILCTBEHHOM 3€pHE, IPOAYKTAX ero nepepaboTku
U IPOJYKTax Ha 3¢pPHOBOM OCHOBE ISl IUTAaHUA I'PYIHBIX AeTel U neTeil panHero Bo3pacra. Meron BOXKX ¢ npumenenuem
NMMYHOA(p(HUHHOH KOJIOHOTHOH OYUCTKH DKCTPAKTA M CIEKTPOPOTOMETPHUIECKOTO AETEKTUPOBAHUS B YIBTPa(UOIETOBOH
obnactu ciektpa : FOCT EN 15891-2013. Beea. 01.03.2016. Munck : ['occtanmapt, 2016. 20 c.

® Mpoxyxrs! numessie. Opeaeienie 3eapaIeHona B IPOLYKTAX U AETCKOro MHTAHMS HA KYKypy3HOH OCHOBE, fd-
MEHHOH, KyKYpy3HOIH U IIEHUYHOH MyKe, ITOJeHTe U IPOIyKTaX Ha 36PHOBOI OCHOBE AJIsI MUTAHHS I'PYJHBIX AeTeH U 1eTel
panzero Bo3pacta. Meron BOXXX ¢ npumenennem nMMyHoadGprHHOI KOTOHOYHON OYUCTKHU SKCTPAKTA U (IIyOopUMETpHUe-
ckuMm aerekrupoanueM : [OCT EN 15850-2013. Been. 01.11.2016. Munck : ['occtangapt, 2016. 20 c.
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HOU criesiocTH (CT. 77), Torza Kak ¢ 00paboTKOH Kojloca (PyHTUITUIaMU pa3BUTHE O0JIe3HH OBLIO CyIIe-
CTBEHHO HMKE Ha MPOTSHKEHUH BCEro ydeTHoro mepuoaa (tadai. 1). IIpu aTom ouonoruueckas sddex-
THUBHOCTB OBbIJIa BBINIE MTpH MpUMeHeHnH npenapara Ocupuc, KD — 79,2-83,2 %, uto 00ycnoBuiio Tak-
ke Oollee HU3KYIO 1O CpaBHEHUIO ¢ pyHrunuaom MarHemnno, KO mHOUIIMPOBaHHOCTE 3epeH IprHOOM
F. culmorum.

Tab6nuna 1. Bansnue pyHrunnmoB Ha pa3BuTHe (Py3apHO03a K0J0Ca H HHPUIMPOBAHHOCTD 3€PHA 03MMO
nmueHuubl, MHCTUTYT 3amuThl pactennii, Hannonanbuas akagemust Hayk beaapycwu, 2019 r.

Table 1. Effect of fungicides on Fusarium head blight severity and contamination of winter wheat seeds,
Institute of Plant Protection, National Academy of Sciences of Belarus, 2019

Dy3zapuo3 Konoca

BapuanT omneita ct. 73-75 ct. 77 HuduunpoBaHHOCTb 3epeH, %o
R, % B3, % R, % B3, %
KonTponb 13,0 — 53,7 — 70,0
Ocupuce, KD 27 79,2 9,0 83,2 43,0
Maruemnio, KO 4,3 66,9 26,8 50,1 60,0

I[Tpumeuanue. R—pa3surue; bD — 6nonoruueckas 3pHpeKTHBHOCTb.

WHTeHcuBHOE pa3Butue (y3apuosa xojoca 0OyCIOBHIIO 3HAYUTENIBHOE CHUIKEHUE YyPOXKaHHOCTH
B KOHTPOJIE IO CPAaBHEHUIO ¢ QYHIHMIMIHOM 3amuToi — Ha 7,9-8,2 n/ra, min 12,3-12,8 % npu HCP
3,9 w/ra (tabm. 2).

Tab6nuna 2. Bausinme pyHrHnuuI0B HA YPOKAWHOCTH 03MMOM MIeHNIbI, UHCTUTYT 3alIMTHI pacTeHuii,
Hanmonanbnasi akagemus Hayk benapycn, 2019 r.

Table 2. Effect of fungicides on winter wheat yield, Institute of Plant Protection,
National Academy of Sciences of Belarus, 2019

CoxpaHeHHBIH ypoxaii,
BapuauT onsita Macca 1000 3epewn, r VpoxaltHOCTB, 11/Ta
1/ra %
KonTpons 38,4 64,0 - -
Ocupuc, KO 41,4 72,2 8,2 12,8
Maruemno, KD 41,2 71,9 79 12,3
HCP, s 3,9

[ockonbky rpud F. culmorum siBnseTcst OAHUM U3 HanboJiee IUPOKO PACIPOCTPAHEHHBIX MPOIY-
1eHTOoB onacHeIX MuKoTokcuHOB (JJOH u 3EH), npencrasisaino uHTepec U3yueHue ux cojaep aHus BO
BCEX BapHaHTaX OMBITa. YCTAHOBJIEHO, UTO MaccoBas nois 3EH He mpeBblana yCTaHOBIEHHYIO HOP-
MYy, OTHaKO B BapuaHTe ¢ 00padoTkoit GpyHrunuaom Maruemno, KO 3HaueHme mokas3aresns MpeBbIIaio
TaKOBOW B KOHTPOJIE M B BapruaHTe ¢ oOpaboTkoi Ocupuc, KD (Tabdm. 3). MaccoBas 101 MHKOTOKCHHA
JIOH mnpeBsblilana HOpMUPYEMOE 3HaUEHHE BO BCEX BAPHAHTAX ONbITA, OJHAKO B BapuaHTe 0e3 oOpa-
0oTku onHa Obla B 2,0—2,1 pasa BbIlIE IO CPABHEHUIO C BapUaHTaMH, 00pa0OTaHHBIMH (DyHTHLIMIAMH.
B BapuanTtax ¢ 00pabOTKOH 03MMOI MIIEHUIBI N3YYaeMbIMH (YHTHIMIAMU HE OTMEUYCHO pazlUuUHi
B cogepxanuu JJOH. D10 moaTBep:k1al0T JIUTEpAaTypHBIE TaHHBIE, COITIACHO KOTOPBIM JIEHCTBYIOIIHNE
BelllecTBa, BXoasiue B coctaB pyHrunuaoB Ocupuc, K3 u Maruemno, KD, B yacTHOCTH, METKOHA30
1 TeOyKOHa30J1, B HACTOSIIEE BpEMsI OTHOCATCS K YHCITy HanOoee Y(pPEKTUBHBIX HE TOJBKO B CHUXE-
HUUW pa3BUTHS Py3apro3a Kojoca, HO ¥ HAKOTUIEHWS MUKOTOKCHHOB [24, 25]. JlelicTByIOINE BEIIeCTBa
U3 KJIacca TPUA30JI0B HHTHOUPYIOT CHHTE3 CTEPOIIa, KOTOPBIH SIBISETCS CyIECTBEHHBIM KOMIIOHEHTOM
MeMOpaH TpruOOB, BCIEACTBUE STOI0 HAPYIIAETCS UX MPOHUIIAEMOCTb.

[IpencraBneHHbIl ypoBeHb pa3BUTHS (y3apro3a Kojoca B IMOCEBaX O3UMOH IMIIEHUIBI C UCKYC-
CTBEHHOM MHOKYJAIMEH CYIIECTBEHHO MPEBOCXOANT CTENECHb MOPAXKEHHS 00JIE3HBIO B €CTECTBEHHBIX
ycioBusX. B 3T0i ¢BSA3M IPeACTaBIIsIo HHTEPEC U3yUYeHUEe OCOOCHHOCTEN HAKOIUIEHUSI MUKOTOKCHHOB
B 3€pHE Ha €CTECTBEHHOM (OHE MOpaskeHUs (Py3apro30M Komoca.



52 Proceedings of the National Academy of Sciences of Belarus, agrarian Series, 2022, vol. 60, no. 1 pp. 4658

TaoOonwuma 3. Bausaue pyHrnuuaoB Ha cogep:KkaHNe MUKOTOKCHHOB B 3epHe 03UMOJi MIIIEHHIIbI,
Hayuno-npaxtuueckuii uentpa HAH Benapycu no npoaosoJibeTBuio, 2019 r., Mr/kr

Table 3. Effect of fungicides on mycotoxins content in winter wheat grain, Scientific and Practical
Center of the National Academy of Sciences of Belarus for Foodstuffs, 2019, mg/kg

Maccosas nons 3EH Maccosast noms JIOH
Bapuant omnbita
(dakTuueckas HOpPMHUpYyeMoe 3HaueHHe™* (dakruyeckas HOpMHpYeMoe 3HaueHue™*
Kontposnp 0,0823 2,2835
Ocwupuc, KD 0,0415 He 6onee 1,0 1,1299 He 6omnee 0,7
Marsuemro, KD 0,1859 1,0865

*CornacHo TexHuueckoMy periamMeHTy TamoskeHHOro corosa 015/2011.

2. BausiHue KyJbTYPbl, COPTA, a TaAKKe MPOI0JIKUTEIbHOCTH XPaHEHHS 3ePHA HA HAKOIJIEHHe
MHUKOTOKCHHOB. [loromusie ycimoBus B 2019 T. cI0XKUINCH HEOIATOMPHUSATHO IS TIOPAKEHUS KOJIOCA U3Y-
yaeMbIX KynbTyp (py3aprozom. Tak, Ha Bcex copTax 03MMOro TPUTHKAJIE TPU3HAKOB O0JI€3HN HE OBILIIO OT-
MedeHo. CTeneHb opaykeH!sT 03UMOH MIIIEHUTTHI He TTpeBbimana 7,0 %, spoBoro stamens — 5,0 % (tadm. 4).

Pesynbrater ananu3a cogepxanus 3EH B oOpasuax npeacrasiieHsl B Tadi. 5. Bo Bcex BapuaHTax
OTIBITAa HE OTMEUEHO MPEBBIIICHNS COIEP)KaHsI MUKOTOKCHHA. Ha (hoHe HU3KOH cTeneHn mopakeHus
(hy3apro3om KoJ0ca 3aTPyIHUTEIBHO MPOaHATHN3UPOBATh BIMSIHUE COPTA U KYJIBTYPHI HA HAKOIIJICHHE
3eapajieHOHa. TeM He MeHee B 3€pHE BCEX COPTOB SIPOBOTO STUYMEHs He 0OHapyskeHo npucytcTus 3EH.
B o0pa3smax 3epHa 03UMOro TPUTHKAJE cOPTa balbTUKo MaccoBas MOJsI JaHHOTO MUKOTOKCHHA Oblia
BBIIIIE [T0 CPABHEHHIO C JIPYTUMHU COPTAMU Ha MPOTSHKEHUH BCETO Neproa Xxpanenus — 6,0-21,0 MKI/Kr.
W3 mpoaHanmu3upoBaHHEIX COPTOB O3WMON MIICHHITHI OoJiee BhICOKHE 3HaueHUs 3EH Oblin oTMedeHb!
Ha copte Dnerust — 5,1-18,7 MKI/KT.

JIOH oTHocuTCs K 4yucy Hanbojee 4acTo BCTPEUYAIOIUXCsi MUKOTOKCHHOB B 3epHe [18]. B Hamem
OMBITE CIYCTsI 3 Mec mocyie yOOPKU OH ObLI OOHApY’)KEH BO BCeX 00pasiax, 3a UCKIIOYCHHEM COpTa
®dscT Ha APOBOM siuMeHe M copTa J{MHapo Ha 03uMOM TpuTHKaie (Tadi. 6). B HekoTOphIX 00pasiax
3epHOBBIX KYJBTYp (SpoBOro siumeHst — copta barbka u Jlaguel, 03uMoii mmeHuIsl — copta boraTka
n HyTka) ¢ yBeian4eHneM mpooiKUTEeIbHOCTH XpaHeHus coaepxxanne JIOH e oOHapykuBanoch. 1o
MOXET OBITh CBSI3aHO C U3BECTHBIM (PAaKTOM CHHIKCHHSI MHPUIIMPOBAHHOCTH 3€PHA ITPH MPOIOIKUTEIb-
HOM XpaHEHUU (TaK Ha3bIBAa€MOE 0370POBJICHHE CEMSIH).

B 1o xe Bpems Ha copTax bansruko u JluHamMo 03UMOro TpUTHKAJE, a TAKKe CoOpTe DNErusi 03UMOi
neHuIsl Maccosas noist JJIOH cymecTBeHHO Bo3pacTaia ciycTst 6 Mec 1ociie 3aKkjIa ki Ha XpaHeHHe.
KonTamuHnaius 3epHa cOpTOB 03UMOT0 TPUTHKAJIE MUKOTOKCHHAMHU MIPH OTCYTCTBUHU MPU3HAKOB MOpa-
KEHHUA KoJioca y3apro30M CBUIETEIBCTBYET O OECCHMIITOMHOM MTPOSIBICHUH OOJIE3HU.

TaOnuna 4. Pa3Butue Qy3apuo3a KoJioca B I0CEBAX COPTOB 3¢PHOBBIX KYJIbTYP,
HuceTuTyT 3amuThl pactennii, Hannonanbnas akagemust nayk benapycewn, 2019 r., %

Table 4. Fusarium head blight severity on cereal crops, Institute of Plant Protection,
National academy of sciences of Belarus, 2019, %

Copr PasBurne
cr. 71375 | cr. 75-83
O3umas nuenuya
Borarka 6,0 7,0
HyTka 4,0 6,0
Dnerust 3,0 6,0
Aposoil aumenv*
Bbatbka 2,3 5,0
JlagHel 3,3 3,3
doet 4,0 4,0

* [IpeacTaBicH KOMILIEKC Oone3Heit (hy3apro3 + reIbMUHTOCIIOPHO3).
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TaG6unuma 5. MaccoBasi 10J151 3eapajieHOHA B 3epHe PA3JIHYHBIX COPTOB 3€PHOBBIX KYJIBTYP,
Hayuno-npaktuyeckuii uenrpa HAH Beaapycu no npoaoBoJiscTBuio, 2019-2020 rr. MKI/Kr

Table 5. Mass fraction of zearalenone in grain of different varieties of cereals, Scientific and Practical Center

of the National Academy of Sciences of Belarus for Foodstuffs, 2019-2020, pg/kg

Hopmupyemoe 3naueHue*,

ITponomKUTENbHOCTh XPAHEHH S, MEC.

Copr MKI/KT 3 | 6 | 9
Apoesotui sumens
Bbarpka
JlagHbI He 6omnee 1000 He o6napyxeno He obnapyxeno He o6napyxeno
Dacr
O3uMoe TpUTHKale
Banpruko 21,0 14,7 6,0
Junamo He nopmupyercs 8,1 8,7 2,3
Junapo 7,0 5,0 1,5
O3umas nuenuya
Borarka 5,3 9,6 1,1
HyTtka He 6omee 1000 He o6napyxeno 7.4 He o6napyxeno
Drnerust 18,7 5,7 5,1

*Cornacuo TexHuueckomy perinamenty TamoxeHHoro corosa 015/2011.

Tab6numa 6. MaccoBasi 70J151 7e30KCHHHBAJIEHOJIa B 3¢pHe PAa3JHYHBIX COPTOB 3ePHOBBIX KYJIbTYP,
Hayuno-npaxktuyeckuii nenrpa HAH Beaapycu no npoaosoJibeTBuio, 2019-2020 rr., MKI/Kr

Table 6. Mass fraction of deoxynivalenol in grain of different varieties of cereals, Scientific and Practical Center
of the National Academy of Sciences of Belarus for Foodstuffs, 2019-2020, pg/kg

Copr Hopmupyemoe 3HaueHne™, MKr/kr 3 Hpouonmmem,nogn Xpaneuns, Mle < 5
Apoesotl aumens

barteka 97,5
JlagHbI He 6onee 1000 97,2 He o6napyxeno He o6napyxeno
Dret He oOHapyxeHO

O3umoe mpumuxar
Banpruko 185,6 258.4 36,5
Junamo He nopmupyetcs 118,6 348,6 55,0
Junapo He o6napyxeno He o6HapyxeHo He o6napyxeHno

O3umas nuenuya

Borarka 38,8 He oOHapyxeHO He o6HapyxeHO
HyTtka He 60mee 700 149,2 He o6napyxeno He o6napyxeno
Dnerust 26,6 118.,8 10,6

*Cornacuo TexHuueckomy perinamenty TamoxeHHoro corosa 015/2011.

JlanHbie 1o coneprxanuto T-2 TOKCHHA MpejcTaBiieHbl B Ta0J. 7. Bo Bcex 00pasiiax Ha MpOTSKCHUH
nepuoja UCCIEA0BAHUI €ro MaccoBast J0JIsl HE MpeBbIlIaga MAaKCUMaJIbHO JONYCTUMBIX 3HAUCHU.

Ta6nuna 7. MaccoBas 1o T-2 TOKCHHA B 3¢pHe Pa3JUYHBIX COPTOB 3ePHOBBIX KYJIBTYD,
Hayuno-npakrudeckuii nenrpa HAH Besapycu no npogoBosbcTBuio, 2019-2020 rr. mr/kr

Table 7. Mass fraction of T-2 toxin in grain of different varieties of cereals, Scientific and Practical Center
of the National Academy of Sciences of Belarus for Foodstuffs, 2019-2020, mg/kg

IIpOAOIKUTENEHOCTD XPAHEHHU S, MEC.
Kynberypa Copt Hopmupyemoe 3nauenue®, Mr/kr 3 P 5
barbka
5 Memnee 0,03
SpoBoii ssTUMEHB Jlagubl He 6ouee 0,1 Menee 0,05 Mesnee 0,05
doer 0,043
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Oxonuanue maon. 7

HpOHOJ’I)KHTeHLHOCTB XpaHCHHUS, MEC.
Kynsrypa Copr Hopmupyemoe 3nauenue™, Mr/kr 3 P 9

Banpruko 0,041

O3uMoe TpUTHKaJe Juaamo 0,032
WHaAPO
Antap He 6oitee 0,1 Mesnee 0,05 Mesnee 0,05
Borarka
Menee 0,03

O3uMas nieHuna HyTtka

Dnerust

*CornacHo TexHuueckoMy periamMeHTy TamoskeHHOro corosa 015/2011.

Takum o6pa3om, MoayueHHBIC PE3YJIbTaThl IO3BOJIMIIN YCTAHOBUTH, YTO COJCPKAHHE 3eapajleHOHa
MIpU XpaHEHHUH 3€pHA B T€YEHHE 9 MEC C YYETOM IOTPEIIHOCTH U3MEPEHUS TPAKTUYECKU HE MEHSETCS.
CrenyeT OTMETHUTB, UTO SIPOBOM STYMEHBb HE3aBUCHMO OT COPTa SBJISIETCS HanOoJee yCTOMYMBBIM K Ha-
KOIUIEHHUIO JAaHHOTO MHUKOTOKCHHA. CaMbIM yCcTOMYMBBIM K HakoruieHuto 3EH sBnsgercs copT o3nmoi
mmenutlsl Hytka — conepkanne 3EH B HeM nociie 9 mecsiieB XxpaHeHUs He 00Hapy XIIochk. Hamportus,
YCTaHOBJIEHO, YTO BCE HCCIIEAyeMble COpTa 03MMOro Tputukajue conaepxkar 3EH, npuuem ero xonnye-
CTBO 3a BECh NEPHOJ XPAaHEHUs HE YBEINYUBAETCA M HE MpeBbIMAET 2 % OT HOPMHUPYEMOTO 3Hade-
Hus. HanMenee ycToliunBa K HaKOIUJIEHHIO I€30KCHHUBAJIEHOJIA O3UMOE TpUTHKaje, coaepxanue JJOH
B HeM mociie 9 MecseB XxpaHeHus 0610 36,5-55,0 mxr/kT. Comeprkanrie T-2 TOKCHHA B 3epHE UCCIIETy-
€MBIX KYJBTYp Ha MPOTSIKEHUH BCETO M3y4aeMOro Cpoka XpaHeHus coctasuiio Mmenee 0,05 Mr/kr.

BruiBoabl

1. B ombITe ¢ HCKYCCTBEHHBIM 3apa)KEHUEM KOJIOCa O3MMOMW MIIEHUIBI TpudboM F. culmorum u no-
CICIYIOMMM IMIPpUMEHEeHHEeM (yHTHIIHIOB OTMeueHa Ooyiee BhICOKas Owmonormdeckas 3(h(OEeKTHUBHOCTD
(79,2-83,2 %) npenapara Ocupuc, KO B cHmxkeHuu pazsutus ¢ysapuosa konoca. [Ipumenenue ¢yn-
TUIAI0B OOYCIIOBUJIO MOBBIIICHHUE TIOKa3aTeNel X03sicTBeHHON d(h(heKTUBHOCTH TI0 CPAaBHEHHIO C Ba-
puanTom 6e3 00paboTKH, B TOM YHcie ypokaiHocTH Ha 12,3—-12,8 %. B BapnanTax c 3amuToil Kojoca
conepxanue JIOH 651710 B 2,0-2,1 pa3a HUKE IO CPaBHEHHUIO C KOHTPOJIEM.

2. Ilpu ecTeCTBEHHOM IOPaXXCHHUHU KOJIOCA 3€PHOBBIX KYJIBTYp (03UMBIC MIICHWLA U TPUTHKA-
Jie, SPOBOW SYMEHB) PA3JIMYHBIX COPTOB OTMEUYEHO NETMPECCHBHOE MpOSABIEHHUE (y3apro3a Koyoca.
YcTaHOBIIEHO, YTO SIPOBOM STYMEHBb HE3aBUCHMO OT copTa 0oJiee YCTOWYMB K HAKOIJICHHIO MUKOTOKCH-
HOB, B yacTHOCTH 3EH. Conepxanne MUKOTOKCHHOB B 3€pPHE O3MMBIX MIIEHUIBI U TPUTHKAJIE BAPbUPO-
BaJIO B 3aBUCHMOCTH OT COPTa U MPOJOIIKUTEIBHOCTH XPaHEHHUSL.

3. [lomyueHHbIe JaHHBIE UMEIOT QPYyHIAMEHTAIBHOE ¥ IPUKIIAJHOE 3HAYCHUE U MOT'YT OBITh UCIIOIb-
30BaHbl IHPOKUM KPYTOM CHELHATIUCTOB JJIsi OOOCHOBAHUS M pa3pabOTKH MEPONPUSITHH MO CHHKE-
HHIO HaKOIUJICHHUS] MUKOTOKCHHOB B 3€pHE.

Baaronapnoctu. MccnenoBanus BeINOJIIHEHBI ITpH noaepkke bPOOU B pamkax HaydHO-HCCIEN0-
BaTENBCKOro mpoekTa «KoMIiekcHas oleHKa HAKOTUIEHHWSI MUKOTOKCHHOB B IPOIIECCE XpaHEHUs MH-
LIEBBIX MPOIYKTOBY», forosop Ne b19MJIJII™-0009.
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