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FEATURES OF FUMONISIN TOXINSBIOACCUMULATION ON WINTER
WHEAT IN THE CONDITIONS OF UKRAINIAN AGROCENOSIS
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Humans and animals diseases caused by Fusariumiastthave become a
world problem in recent years. According to FAO @Ho and Agriculture
Organization), today, 25 % of produced grains ardected with toxic fungi.
Fusarium’s infected cereals are the dangerous pwsfor human and animal
organisms in case of their usage as foods or feeds.

Ukraine is a powerful agro-industrial country, inhweh level of cereals yield
has great impact on economic and social spheres. sBadying fungi toxins
bioaccumulation helps to develop methods for irdagbrevention.
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Introduction. Some Fusarium species like Fusarium verticillioides (or
F. moniliformg, F. proliferatum,F. graminearumor F. culmorumcause disease of
cereals called ‘head blight’ or fusariosis. Thes¢hpgens are widespread in both
temperate and subtropical areas, including Ukraimreals growing areas. Crops
which can be infected are wheat, barley, tritical#s, rye, maize with reduction in
yield often in range from 10 to 30 % [1].

Inspection of literature reviews resulted that fwblem of mycotoxins
spreading in the crop yield and efficient treatofgt are actual questions nowadays.
Successful struggle with toxins accumulation arel/@ntion of their negative effect
should be started from the understanding of mygosdbioaccumulation principles,
mechanisms of their action and studying of thendpicers’ nature.
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The most poorly studied mycotoxins which infecteads are fumonisins [2].

Fumonisins. Fusariumspp. produce a great variety of secondary metaisoli
with poison nature called mycotoxins. The most @aogs are two big groups called
fumonisins and trichothecenes. The great impacty@hd cause trichothecenes
mycotoxins, especially for wheat, barley or tritecgield, but another group, named
fumonisins, can crucially affect on the maize aricbat crops.

The fumonisins are a group of mycotoxins deriveahfFusariumspp. They
were firstly marked in 1988. Today, there are 28vkranalogues which are divided
into 4 groups: A, B, C, D, the most toxic is a grd®i [3]. They have strong structural
similarity to sphinganine, the backbone precurdaphingolipids. This fact explains
toxicity of fumonisins. This similarity has beenosin to disturb the metabolism of
sphingolipids by inhibiting the enzyme ceramidetbgse leading to accumulation of
sphinganine in cells and tissues [4].

The references analysis on the toxicity of fumardswere justified and
approved national maximum permitted levels of thgcotoxin in feed equal
0.005 pg/kg [2].

Fusarium spp. as producer s of fumonisins. Fumonisins are mycotoxins often
produced by the fungus. verticillioides (or F. moniliformg and F. proliferatum
which commonly infects corn, wheat and other adtucal products. MosEFusarium
species isolated from substrates in nature prochasonidia on sporodochia and are
called sporodochial types [5]. The macroconididomoniliformeare sickle-shaped
to straight with the dorsal and ventral surfacesost parallel [6]. The microconidia
are primarily single-celled and are ovoid to obovioi shape with a truncate base [5].

Features of crops infection by Fusarium fungi. The typical symptom of
wheat infection by the fungus graminearums clearly visible with naked eye pink
taint on the ear. The same taint on glumes is fdrnme case of infection by
F. verticillioides. However, most species &fusarium fungi do not cause visible
changes of grain and typical symptoms on spik¢8ts

The most common ear infection Bysariumis it infection during flowering

through protruding anthers. Later, first symptomppear in the form of watery brown
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spots at the down part of spikelet glumes. Eagpgming of ears is a characteristic
feature which is determined by presence of whitercon the white on a green
background of unripe ears. Also, infection can pete the ear with drops of rain or
dew after peak bloom. In this case, another typénfaiction will develop, which
leads to the accumulation of mycotoxins, but withasible symptoms in the ear and
grain. This includes the most common pathogén graminearum Other pathogens
may develop and infect plants throughout the grgwseason, causing except
Fusariumear and other diseases such as snow rRaklriumroot rot etc. [7].

Conditions for mycotoxins production and accumulation in Ukraine.
Scientific works carried out in Ukraine and Eurogeow that there is a clear
tendency to reduce the number of pathogenic spetias cause mycotoxins
producing. The frequency of typical pathogens sasl~. graminearumand F.
verticillioides isolation gradually reduced, and fungi that caawgin dry weather
conditions begin to dominate. The danger of theggnis that it is difficult to render
them in grain formation.

It is proved that the weather conditions, includingpisturizing regime
influence on the formation of species compositiod &arieties ratio. Rain that fell
during flowering and ripening of crops played thaimrole — they determine the
level of development and the spread of disease [10]

Analysis of scientific works [8, 11-13] gives aukf features of mycotoxins
accumulation. Table 1 represents optimal conditifmmsfumonisins production by

Fusariumspp.

Table 1
Conditionsfor fumonisins production and accumulation by Fusarium spp.
Criteria F. graminearum F. verticillioides
Temperature of growing, °C 15-30 15-25

Optimal temperature for

mycotoxins production, °C 24-26 22-24
pH 6.7-7.2 3.0-95
Relative humidity, % > 85 90-95

Grain humidity, % 45-50 28-31




CONCLUSION

Wheat is associated with many fungi, as causaltaganharmful diseases or
secondary invaders. Pathogenic micromycetes caesaestruction of the host tissue
and poisoned mycotoxins accumulation. That's whgldyiof crops become less
gualitative and agricultural sphere of Ukrainianmamy suffer from lack of wheat of
high quality.
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OCOBJIMBOCTI BIOAKYMY.JIALII TOKCUHIB ®YMOHI3UHIB
HA O3UMIN MIIEHUII B YMOBAX ATPOLIEHO3Y YKPAITHU

0.0. MMJINITEHKO, M.M. BAPAHOBCHKHUI

HamionanpHuit aBiamiinuii yHisepcuret, M. Kuis

Xeopobu nrwooeti ma meapuH, CNpuduHeHi MOKCUHAMU, WO HPOOYKVIOMbCA
epubamu poody Fusarium, cmaiu na cbo2oOHIWHITL Oenb C8IMOB0I NpPobIEMOIo.
32iono i3 [Ipooosovuoto ma cilbCbK020Cnooapcvkoio opeanizayiero, 25 Y%epooicais
3epHa iH@IiKo8aHi mokcuyHumMu epudbamu. /s aroodeti ma meapuH maxvl 31aK08i €
OMPYUHUMU MA HeOe3neuHuMu, AKWOo IX BUKOpucmosygamu sK NpooyKmu

Xap4yeamnHs.



Ykpaina — ye nomyoxcna azponpomuciosa oepaicasa, y AKiil 8poxcati 3epHOBUX
BNIUBAE HA EKOHOMIYHY ma coyianvHy cgepu. Tomy eusuenns Oioakymynsayii
MOKCUHIE 0ONOMOICe PO3POOUMU MemOoOU 3an00ieanHs IHQIKYBAHHIO.

Knrouosi cnosa:. Fusarium,oonoknimunni epubu, Mikomokcunu, ¢ymonizinu,

03UMa nueHuyst, Oi0axKymyaayis.

OCOBEHHOCTHU BUOAKKYMYJIAIIUA TOKCHUHOB
®YMOHU3UHOB HA O3UMOM NMIIIEHULIE B YCJIOBHUSIX
AI'POIHEHO3A YKPAUHDBI

0.0. MWJINITEHKO, M.M. BAPAHOBCKHI

HanmonanbHblil aBUallUOHHBIN YHUBEPCUTET, I'. Kues

bonesnu  moodetl  u  JHCUBOMHBIX,  BbI3BAHHLIE  MOKCUHAMU,  UMO
gvipabamveisaiomess  epubamu  poda Fusarium, cmamu Ha ce2co0Hs Mupogou
npooaemot. Coenacro IIpo0o6orbcmeeHHOU U CelbCKOXO03AUCMBEHHOU OP2aHU3ayUlL,
25 % ypooicas 3epra 3apadicenvl MoKCUUHbIMU cpubamu. s nooetl U HCUBOMHbIX
maxue 3epHogvle 1008UMbl U Hebe30NACHbL, 8 Clyuae Ux NompeOneHUs 8 Kayecmee
AUWU U KOPMOS.

Ykpauna — smo mowmnas azponpomvliieHHAs Cmpana, 6 KOmopou ypoxcail
3/1AKOBbIX 67UAEeM HA IKOHOMUUECKYIO U coyuanbHyilo cgepol owcuznu. [loamomy
usyueHue  OUOAKKYMYIAYUU — MOKCUHO8  NOMOdCem  paspabomams  Memoobl
NPensiImcmeus 3apancenuio.

Knwuesvie cnoea. Fusarium, oonoxnemounvle 2epubvl, MUKOMOKCUHDBL,

@DYMOHUZUNBL, O3UMAST NUUEHUYA, OUOAKKYMYTIAYUSL.



