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Results of long-term study of mycoflora seeds of winter wheat in Northeastern Ukraine are presented.
Pathogenic complex of winter wheat seeds included Alternaria species, Trichothecium roseum, Penicillium
spp, Fusarium culmorum and bacterioses in 2015. Two small - spored species of Alternaria were the most
representative by A. tenuissima and A. alternata. The changes in Alternaria species composition has been
set for three years in Forest-Steppe zone. Genotype of crop significantly influence the seeds pathogenic

complex in different districts of Northeast.
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Problem in general. Winter wheat is the main
food crop in Ukraine. 6.8 million/ha was threshed
and 26.8 million tons of grain was harvested in 2015.
But the quality of grain is insufficient. In Sumy region
(North East of Ukraine) a significant amount of
wheat grow, so 3.7 million tons was harvested in
2015. Different batches of grain contains a lot of
shriveled grain and with black point in this region.
From seed germination to harvest, wheat is attacked
by the number of plant pathogens, which under cer-
tain climatic conditions significantly reduce the yield
and quality of the crop.

We have found that in Sumy region most
grain in the field was affected by species of the ge-
nus Alternaria and Fusarium. Seed - born infection
reduces germination and vigor of wheat seeds. Al-
ternaria and Fusarium species have a high toxigenic
potential as they are capable of producing toxic sec-
ondary metabolites called mycotoxins and phytotox-
ins. First toxins are dangerous to animals and hu-
mans, others — to plants. Therefore, significant infec-
tion of grain by these pathogens may indicate myco-
toxin contamination. Fusarium spp produce three of
the most important classes of mycotoxins:
fumonisins (FBs), zearalenone (ZEA), and trichothe-
cenes. The most known mycotoxins of Alternaria
spp are alternariols, altenuene, altertoxins, and ten-
uazonic acid which are considered as a potential
cause of many cancers.

These pathogens inoculated seeds of wheat
during flowering. So we get the seeds of wheat with
field infection. Control of field infection will help im-
prove the quality of received production. Therefore it
is necessary to monitor of pathogenic complex of
winter wheat seeds and identify factors that deter-
mine it.

Analysis of recent research and publica-
tions. The problem of significant infection of wheat
seed by pathogens is unsolved in the world. Defini-
tion of pathogenic complex are conducted in differ-
ent countries. Researches are conducted for identifi-
cation of correlation between seed infection and
different varieties, growing areas, cultivation tech-
nology of wheat, protection measures, etc.

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcurtety

Seed transmission of strains belonging to Al-
ternaria tenuissima, A. alternata, A. infectoria, A.
triticina, A. chlamydospora and related genera like
Embellisia and Ulocladium sp. on wheat were inves-
tigated in the Argentinean growing area, on wheat
cultivars Klein Escorpiéon and Buck Poncho in 2009-
2011. A. tenuissima was the dominant species with
a seed colonization ranged from 68-79 %, following
by A. infectoria (56-69 %) and A. triticim aculans
(45-67 %). Transmission of all 42 seed-borne mem-
bers of Alternaria complex from seeds to seedlings
artificially inoculated was detected by trays seedling
symptoms test [1].

Investigation of seed-borne fungi diseases in
formal and informal wheat seed production systems
was carried in Iran, 2011-12. The studied areas was
consisted of three provinces (Tehran, Kermanshah
and West Azarbaijan) included four districts and two
seed production systems (formal and informal). 24
seed samples were collected from harvested seed
loads. Tilletia laevis, Ustilago ftritici, Fusarium gra-
minearum, Fusarium culmorum, Fusarium aven-
aceaum, Fusarium poa, Bipolaris sorokiniana and
Alternaria alternata were the most important fungal
species detected in the samples. The lowest and
highest infection rate of seed to T. laevis was ob-
served in West Azarbayejan and Tehran respective-
ly. Alternaria alternata, Bipolaris sorokiniana and
Fusarium spp by 23.5, 6.5 and 46.54 % infection
rate were the predominant fungi respectively [2].

These three seed samples of wheat showing
different forms of discouloration and abnormalities
were screened for associated fungi in India. Alter-
naria alternata and A. clamydophora and Fusarium
moniliforme were isolated from both normal and
abnormal seeds. Rizopus spp. (12.5 %) and Penicil-
lium spp. (4.2 %) were also isolated additionally from
entirely discoloured seeds. Incidence of Alternaria
alternata was 2.2% on normal seeds while it was
2.25% - 78.0% on the abnormal seeds. Incidence of
Fusarium moniliforme (30.2%) on seed with discol-
oured embryo end. Fusarium moniliforme, Alternaria
alternata, and Aspergillus flavus were associated
with  white  streaks.  Fusarium  moniliforme,
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Drechslera australiensis and Curvularia lunata were
observed on seeds with brown spots. Aspergillus
flavus, Cladosporium, Drechslera were mostly asso-
ciated with blackened seeds [3].

In Ukraine there is no monitoring of mycoflora
seeds of winter wheat. There are various research
data for different years. Analyses of seeds are con-
ducted in varied regions of the country. Wheat seeds
analyzed mycobiota of Zhytomyr Polissia the last
time. The microflora of fungi seeds was introduced
Alternaria alternata, Fusarium spp., Bipolaris soro-
kiniana, Penicillium spp., Mucor spp., Rhizopus spp.
during 2011-2013 [4].

Development of an effective system to limit
the field seed infection of winter wheat is not possi-
ble without determining the circumstance that influ-
ence its development. So we decided to explore the
mycoflora seeds, depending on the actions of some
factors.

The wording of Article purposes. The aim
of our research was to determine the pathogenic

complex of winter wheat seeds in Northeastern
Ukraine and to identify the factors that influence its
formation.

Source material, method and conditions of
the study. The seeds infection studied during 2012-
2015 years. Samples of seeds obtained from farms
of Sumy region (Forest-Steppe zone and Polissia).
Infections have identified with biological method
using a nutrient medium (potato-glucose agar) ac-
cording to the current standard [5]. The identification
of pathogens was carried by morphologically-cultural
features of pathogens [6, 7].

Presenting main material. Fungi of the Al-
ternaria spp genus began to constantly dominate in
the pathogenic complex of winter wheat seeds since
2010 in the Northeastern Ukrainian forest-steppe.
The changes in species composition within three
years are shown in tabl. 1.The seeds of the variety
Voloshkova were analyzed that was grown on the
fields of Sumy National Agrarian University.

Table 1

The impact of weather conditions year on seed infection of winter wheat
(Sumy district, 2012 — 2015)

Year _ Infection seeds,% Total of contaminated seeds,
A. tenuissima A. alternata %
2012 21,3 42,9 64,2
2014 33,5 1,5 35
2015 44 55 49,5
LSDos 4.4 1,1 5,1

The greatest number of seeds affected Alter-
naria species were noted in 2012, the lowest — in
2014. We have identified two small - spored species
of this genus. A. alternata that dominated only in
2012. The gradual increase the proportion of A. ten-
uissima was observed in the last two years.

We continued long-term study of mycoflora
seeds of winter wheat in Northeastern Ukraine.
Seeds were infected with fungi and bacteria in 2015

(fig. 1).
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Fig. 1. Pathogenic comple of winter wheat seeds in Northeastern Ukraine
(Sumy region, 2015)

Tthe following pathogenic has been found: A. tenu-
issima (34,3 %), A. alternata (10,8 %), Trichotheci-
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um roseum (2,6 %), Penicillium spp (2,6 %), Fusari-
um culmorum (1,6 %). The general tendency of
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dominance of Alternaria species in pathogenic com-
plex of wheat seeds has not changed. A. tenuissima
was more representative than A. alternata. A signifi-
cant share of the wheat seed pathogens was F.
culmorum. For the first time the development bakter-
iosis for seed harvest was noticed in 2015. But the
percentage of contamination was insignificant —

0,6 %.

Sumy region is situated at two geographical
zones: Polissia and Forest-Steppe zone, most of the
territory is in the second region. Zone is divided into
provinces and districts. Pathogenic complex of
wheat was defenited that was grown in 4 physical -
geographical districts (fig. 2).

Fig. 2. Physical - geographical regionalization of Sumy region by B. M. Neshatayev

In Polissia wheat seeds from one district were
investigated (2), and in Forest-Steppe zone — from

three districts (6, 7, 9) (tabl. 2).

Table 2

Distribution of the dominant pathogens infected winter wheat seeds
depending on the physical - geographical regionalization of Sumy region (2015)

Physical - geographical regionalization

Distribution of the dominant pathogens, %

Province [ District| A. tenuissima | A. alternata | T.roseum | F.culmorum | Bacterioses | Penicillium spp.
Polissia
Novhorod Siverskyi Polissia | 2 | 194 | 223 | 38 ] 45 | 0 | 0
Forest-Steppe zone
East Ukrainian 7 44 14,7 1,2 1,8 0,1 6,7
9 43,5 4,7 3,1 0 1,5 1,3
Left-bank - Dnipro 6 30,2 1,5 2,3 0 0,9 2,6

Only four pathogenic fungi species are isolat-
ed from wheat seeds in the second district (Shost-
ka). A. alternata dominated in the pathogenic com-
plex in this area. The difference from others second
district was in most widespread F. culmorum (4,5 %)
and T. roseum (3,8 %). Wheat seeds was not infect-
ed bakteriosis and Penicillium spp. only in this area.
Reducing rate spread from north to south in Forest-
steppe zone was observed in the following species:
A. tenuissima and A. alternata. Seventh district
(Hlukhiv) was the most representative: from the
seeds isolated all pathogens. The highest percent-
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age A. tenuissima (44 %) and Penicillium spp.
(6,7 %) recorded in this area also. The largest seeds
contamination of bacterioses was noted in the ninth
district (Sumy). There was no seeds F. culmorum
affected. The smallest number of fungi species A.
alternata was discovered in the sixth district (Okhtyr-
ka).

Infection of winter wheat seeds of different
cultivars from different regions of the Northe hast-
been studied (tabl. 3). Genotype of crop significantly
influence the seeds pathogenic complex.

47

Cepisi «ArpoHowmis i Gionorisi», Bunyck 2 (31), 2016




Table 3

Seed infection of different cultivars of winter wheat in Northeastern Ukraine
(Sumy region, yield 2015)

Infection seeds, % Total of
District Cultivar A. tenuissima | A. alternata | T. roseum F. culmorum Other pathogens con;;z;gsln;t,ed

Matrix 38,75 3,75 7,5 5 0 55
Shostka Skagen 0 40,75 0 4 0 4475

LSDos - 1,1 - - 4,2
Average seed infection in the district, % 49,88
Poliska 90 47 44,75 0 0,25 0, 25 bacterioses 92,25
Rozkishna 61,25 22,75 0 0,25 0,5 Penicillium spp. 84,25

Hiukhiv Antonivka 33,5 0 0 0 31,5 Penicillium spp. 65
Voloshkova 33 6 4 0,75 0,5 Penicillium spp. 44 .25
Sonechko 45 0 2 7,5 1 Penicillium spp. 55,5

LSDos 6,5 11,1 - 1,6 13
Average seed infection in the district, % 68,25
Poliska 90 38,25 9,75 6 0 0.75 Penicillium spp., | 5¢ 5

1,75 bacterioses
Podolyanka 48,25 0 175 0 3,75 Penicillium spp., | g5 75
2 bacterioses
. 1,25 Penicillium spp.,
Sumy Rozkishna 46 13,5 1,5 0 1,25 Bacterioses 63,5
Sonechko 54,5 0 3,5 0 0.75 Penicillium spp., | g 75
1 bacteriosis

Gordovyta 30,25 0 2,5 0 1,5 bacterioses 34,25

LSDos 4.3 - 1,5 4.2
Average seed infection in the district, % 53,95
Ivanivska ostysta | 20,75 0 0,75 0 2,75 Penicillium spp., | 5g 5

4,25 bacterioses
Okhtyrchanka 34,75 0 3 0 2 Penicillium spp. 39,75
Okhtyrka yuvileyna

Gusarska 22,5 7,5 3,5 0 0 33,5

Sonyachna 110 33,75 0 2 0 5,25 Penicillium spp. 41
Sonyachna lasunya 39 0 2,25 0 2 Penicillium spp. 43,25

LSDos 7,6 - 1,8 57
Average seed infection in the district, % 37,2

Contamination of wheat has become the larg-
est in Hlukhiv district — 68,25 %, the smallest in
Okhtyrka district — 37,2 %. Various infection patho-
gens were observed in two varieties in the Shostka
district. The greatest number of species A. tenuissi-
ma was isolated from variety Matrix, and A. alternata
dominated on Skagen. The latter is not contaminat-
ed with the most common pathogenic species in
Northeast. Significant differences in infection of
seeds of different varieties are recorded in Hlukhiv
district. Four species were isolated from each variety
average in this area. Five pathogenic species
infected seeds of wheat variety Voloshkova, and
only 2 species — variety Antonivka. But 31, 5 % of
fungi Penicillium spp. were isolated from the last
variety. This species produce mycotoxins also. The
largest number of infected seeds was in variety
Poliska 90, the lowest — variety Voloshkova.
Sonechko differed from other the most fusarioses
affected. The average level of winter wheat seed
infection were observed in Sumy district. Bacterio-
ses isolated from all investigated varieties in this
area. Seeds of variety Rozkishna were affected the
most (63,5 %), the least infected — variety Gordovy-
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ta (34,25 %). When growing this variety should con-
sider the possibility of infection of bacterioses. Anal-
ysis of varieties of local selection was conducted in
Okhtyrka district. This fact is probably explained low
level of seed infection in this area. The most
susceptible to infection was variety Sonyachna
lasunya (43,25) by the dominance of the most com-
mon species —A. tenuissima. The least amount of
seed contamination found on variety Ivanivska
ostysta (28,5 %). But growing this variety will be
possible for the additional costs of protection against
bacterioses. In our opinion, variety Gusarska is more
optimal for growing in Okhtyrka district. Penicillium
spp. and bacterioses not isolated from the seeds of
this variety.

Conclusions. Pathogenic complex of winter
wheat seeds in north-eastern Ukraine consisted of
Alternaria species, Trichothecium roseum, Penicilli-
um spp, Fusarium culmorum and bacterioses in
2015. Two small - spored species of Alternaria were
the most representative: A. tenuissima and A. alter-
nata. Seeds of winter wheat was infected with four
pathogenic species in Polissya. A. alternata was the
most common in this zone. Polissia was
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characterized by the highest number of infected
seeds with F. culmorum. All species identified by us
were on wheat seeds in Forest-Steppe zone. A.
tenuissima dominated among pathogenic species.
For the first time we have observed seed
contamination of bacterioses in 2015.

The changes in Alternaria species composi-
tion have been shown for three years in Forest-
Steppe zone. It was found that A. alternata dominat-

ed only in 2012 and A. tenuissima — in the last two
years.

Genotype of crop significantly influence the
seeds pathogenic complex in different districts of
Northeast. As recommended the most resistant cul-
tivars to seed infection for each district. The best
option for growing in Hlukhiv district proved variety
Voloshkova, in Sumy district — variety Gordovyta
and in Okhtyrka district — variety Gusarska.
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MATOJI0rIs1 HACIHHS MLWEHNLI O3UMOI HA MIBHIYHOMY CX0/4!I YKPAIHU

T. O. Poxkoea, K. O. KapneHko, B. I. TamapiHoea, A. O. BypdynaHiok

'pubu pody Alternaria spp. nodanu nocmiliHo doMiHyeamu y rnamoeeHHOMY KOMIEKCi HaCiHHS1 03UMOl
nweHuyi 3 2010 poky 8 lNigHidYHO-cxiOHOMY Jlicocmeny YkpaiHu. TomMy mMu nposesnu eug8YeHHs1 3MiH 8U008020
cknady yb020 pody nMpomsicoM mpbOX POKie. BcmaHosusu, wo 3a mpu poKu criocmepexeHb Halbinbwozo
ypaxeHHs1 epubamu pody Alternaria spp. nweHuys Habyna y 2012 p., HalimeHwoz20 — 2014 p. Ha 3epHi crio-
cmepieaniu ymeopeHHs KOOoHIlU dpibHocrioposux sudie: A. alternata domiHysas nuwe y 2012 p., KinbKicmb
s8udy A. tenuissima nocmynoego 36inbuwyeanack 8rnpodoex 080X OCMaHHIX POKia.

lMpodoexunu doszompuearsie 8USHYEHHS MIKOGhSIOPU HaCiHHS 03uMol nweruyi Ha [ligHivHomy Cxodi
Ykpainu. Buseunu, wo y 2015 p. HaciHHA 6yno 3apaxeHe epubamu ma 6akmepismu. BusHayeHo HacmynHi
namoeeHHi sudu epubis: A. tenuissima (34,3 %), A. alternata (10,8 %), Trichothecium roseum (2,6 %),
Penicillium spp (2,6 %), Fusarium culmorum (1,6 %). 3a2ansHa meHdeHuiss OomiHysaHHs sudis Alternaria y
rnamoegeHHOMY KOMII/IeKCi HaciHHS nweHuui He 3miHunacs. A. tenuissima 6ye 6inbw YucCernbHUM, HiX
A. alternata. 3HayHa yacmuHa HacCiHHS rweHuyj susisunack 3apaxeHow F. culmorum. Brniepwe 3a poku doc-
nidxeHb siOmimurnu po3sumok bakmepiosie. Ane 8idcomok 8i0COMOK ix 8U3Ha4YEHHS 8USBUBCS HE3HAYHUM —
0,6%.

Y lNonicci docrnidxysanu HaciHHS nweHuui 3 00Ho20 bisuko- 2eoepachiyHo20 patioHy (2), y Jlicocmeny
— 3 mpbox (6, 7 ma 9). Y dpyaomy palioHi udinumnu 4yomupu rnamozaeHHUX 8udu, ceped sikux domiHysas A.
alternata. Halbinbw nowupeHuUMU rMOPIBHSIHO 3 iHWUMU paltioHamu eusisunucb eudu F. culmorum e (4,5%)
ma T. roseum (3,8%). Halibinbwy Kinbkicms namoaeHHUX eudig eudinusnu i3 HaciHH CbOMO20 paloHy, 0e
makox eusigunu Hausuwiti eidcomok A. tenuissima (44%) i Penicillium spp. (6,7%). Halibinbwe 3apaxeHHs
HaciHHs1 6akmepio3amu susHayqunu e 0es'amomy patioHi, 0e He suseunu F. culmorum. HalmeHwy KinbKicmb
epubis sudy A. alternata susigunu y wocmomy patoHi.

BuguyeHo 3apaxkeHicmb HaciHHSI O3UMOI NWeHUUi Pi3HUX copmis, 8UPOWEHUX y pi3HUX patioHax [ligHid-
Hoeo CxoQy. 'eHomun Kynbmypu iCmomHo eriueas Ha rnamo2eHHUl Komrniekc. [nis KoxHoz20 palioHy eu-
seunu 6inbw cmitiki copmu 8o HaciHHeE8OI iHgheKUyji: copm Bosowkoea kpawe supowyeamu 8 ymosax [ry-
XxiecbKko20 patioHy, copm lopdosuma — y CymcbkoMy palioHi ma copm [ycapcbka — 8 OXmupcbKoMy paloHi
CymcbKoi obriacmi.

Knoyoei crioga: iHgheKuiss HaciHHS, MWeEeHUYs1 03uma.

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcurtety
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MATOJIOrNs1 CEMSIH MIEHULbI O3UMOUA HA CEBEPO-BOCTOKE YKPAUHbI

T. A. Poxkoea, E. A. Kapntok, B. N. TamapuHoea, A. A. BypdynaHiok

lMpodomkeHo donzocpoyHoe uccriedogaHUe MUKOGIOpbl CeMsiH 03umMol nweHuubl Ha Ceeepo-
8ocmoke YkpauHbl. [lamozeHHbil Komrnekc ceMmsH nweHuuysl 8 2015 200y cocmosin u3 eudoe poda
Alternaria spp., Trichothecium roseum, Penicillium spp, Fusarium culmorum u 6akmepuo3os. Haubonee
peripeseHmamueHbIiMuU 6b11u Merikocrioposbklie 8udbl Alternaria spp.: A. tenuissima u A. alternata, nosmomy
usyyarnu uamMeHeHUe 8u008020 cocmasa anbmepHapuesbix epubos 8 medyeHue mpex em 8 JlecocmenHol
30He. Onpedenunu enusiHUe 2eHomurna Kysiabmypbl Ha popMUpPOBaHUE Mamo2eHHO20 KOMII/IeKca 8 passuy-
Hbix patioHax Ceesepo-80cmoKa YKpauHsbl.

Knroyesbie crioga: UuHghekyusi ceMsiH, MuieHUya o3umasl.

Haginwna go peaakuii: 02.04.2016.
PeueHnsenT: XKaTtosa I".O.
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ANHAMIKA YUCENbHOCTI OCHOBHUX LWKIAHWKIB 3EPHOBUX KYJIbTYP
B YMOBAX MIBHIYHO-CXIAHOIO NICOCTENY YKPAIHUN

OemeHkKo, K. C.-T.H., goueHT, CyMCbKMiA HaLliOHanNbHUI arpapHui yHiBepcuteT

FoBOpYH, HayanbHUK [epxxaBHoi chiTocaHiTapHoi iHcnekuii CyMmcbkoi obnacTi

BnaceHko, a. c.-r.H., npodecop, CyMCbKUI HaLioOHanNbLHWUIA arpapHnin yHiBepcuTeT

€melpb, K.6.H., oueHT, CYyMCbKMIA HaLiOHaNbHUA arpapHUn yHiBepcuTeT

. B. XinbKo, HavanbHKK Bigainy MOHITOPWHIY NpPorHo3yBaHHA [epkaBHOi biTocaHiTapHOi iHCheKuii
Cymcbkoi obnacri

B
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B ymoeax nigHi4HO-cxiOHO20 Jlicocmeny YkpaiHu 0ocnidxeHo OuHamiKy 4YuceslbHOCmi OCHOBHUX
WKIOHUKI8 3epHOBUX Kynbmyp. BugyeHHs ghimocaHimapHO20 cmaHy ocigie 3epHO8UX KyJibmyp npogoousiu
y 6asosux eocriodapcmeax [epxxasHoi cpimocaHimapHoi iHcriekuii Cymcbkoi obnacmi. OCHOBHUMU WKIOHU-
Kamu 8 riocieax 3epHO8UX Kyrbmyp € XnibHuUl XyK-Ky3bka (Anisoplia austriaca Hrbst.), knon wkidnuea Yepe-
nawka (Eurygaster integriceps Put.), 2ocmpoeonosut kron (Aelia acuminata L.), weedcbka myxa (Oscinella
pusilla Mg.), ececceHcbka myxa (Mayetiola destructor Say), mpunc nweHuyHul (Haplothrips tritici Kurd.), 3eu-

yaliHa 3rakoea nonenuys (Schcizaphis graminum Rond.), coeka o3uma (Scotia segetum Schiff.).
Kntoyosi crioga: 3epHo8i Kynbmypu, 03uma coeka, X/ibHi Xyku, XribHi Krornu, eecceHcbka Myxa, ueeo-
CbKa Myxa, 4ucesbHiCmb WKIOHUKIGB, 06cmexeHa rniowa, 3acesieHa niowa.

NMocTtaHOBKa Npobnemu y 3araribHOMy BU-
rnagi. Meteoponorn pgosenw, wWo B YKpaiHi 3a
OCTaHHi AecATb pokiB TemnepaTtypa MoBiTps nigsu-
wunacsa Ha 0,3-0,6 °C, Toai sik 3@ oCTaHHi CTO pokiB
— Ha 0,7°C. Y 3B'd3ky 3 TUM, WO YKpaiHa po3TaLlo-
BaHa B Pi3HMX KMiMaTUYHUX 30HAX, XapakTepusyeTb-
Cs1 BEITMKUM PI3HOMaHITTSIM eKOCUCTEM, 3MiHW KniMa-
Ty Ha rnobanbHOMY piBHIi MOXYTb MO-Pi3HOMY NpPO-
SIBUTMCA Ha perioHanbHOMY piBHi, onocepenkoBaHo
BMMMBATU Ha iHWI MoB'A3aHi Mk cobot chakTopu
ekocuctemn [1]. KnimaTu4Hi 30HK, sIKi NOBINbHO NO-
CyBalTbCA Ha MiBHIY, 3MiHIOIOTb BCIHO NPUPOOHY
KOHQDirypauito 1 npu3BoasaTb A0 PYWHYBaHHSA Npupo-
OHnx ekocucteM. CUHXPOHHO 3 NOTEMMiHHAM 3pOC-
Tae ymcenbHicTb WkigHukiB [3]. B ymoBax Cymcbkol
obracTti NoCTynoBO CMNOCTEpIraeTbCA  3POCTAHHS
YMCENbHOCTI Ta LWKIANMBOCTI XNiGHUX Kronie, rec-
CEHCbKOI MyXMW, XNiBHUX >XyKiB Ta iX NUYMHOK [2].
mo6anbHe noTenniHHA CNPUYMHUIIO MOCUIEHE PO-
3MHOXEHHS | MirpaLito KoMax-LKiAHWKIB CiNbCbKOro-
crnopapcbknx KyneTyp. barato komax 3 nigBuLLIEH-
HAM TemnepaTypu LWBKWAKO PO3CENSATbCH B TUX
perioHax, WO paHiwe O6ynu Anst HUX HegOCTYNMHUMU
Yepes3 HedoCTaTHIO KiNbKicTb Tenna. Y Ginbl Tennmnx
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KNiMaTUYHUX YMOBaX KOMaXM-LUKIOHWKM MOYMHATb
po3BMBaTUCA B BinblU paHHi Nepiogu i NoLWKoaXyBa-
TW POCNWUHW, SKi HEe BCTUMMW 3MILHITW, WO MNpPU3BO-
OUTb 0O 3HAYHUX BTpaT Bpoxato [4].

AHani3 ocTtaHHix gocnigxeHb i nyonikauin.
3a pesynbTatammn gocrigkeHb [5] 3a octaHHi 10
POKIB 0O Ipynu €KONOriYHO KOHCTaHTHUX BUAiB (X-n
Knac KOHCTaHTHOCTI) KOMax-LUKigAHMKIB MWEHULi 03K-
Moi JlicocTenoBoi 30HM YKpaiHW BigHOCATLCA: 3na-
KoBi Myxu — wiBeackki (Oscinosoma frit L. i Oscinella
pusilla Mg.), recceHcbka (Mayetiola destructor Say);
3rakoBi nonenuui — 3Bu4anHa 3nakoea (Schcizaphis
graminum Rond.), Benuka 3nakosa (Sitobion avenae
F.); wkignuei knonu — wWkianuBa Yepenaluka
(Eurygaster integriceps Put.), roctporonosun Kron
(Aelia acuminata L.); xniBHi >XyKn — >XyK-Ky3bka
(Anisoplia austriaca Hrbst.), xyk-kpacyH (A. segetum
Hrbst.), >yk-xpectoHoceub (A. agricola Poda.);
Tpunc nweHnyHun (Haplothrips tritici Kurd.), coBka
o3uma (Agrotis segetum Schiff.), xnibHa xyxenuus
(Zabrus tenebrioides Geoze.).

AHania KopensiuinHnX 3B A3KIB YUCESTbHOCTI
OCHOBHMUX LLUKIOHWKIB MLIEHWL O3UMMOI NiCcOCTENnoBoi
30HM 3i 3miHamm [TK, guHamikoo noTenniHHs Ta

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcurteTty
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