4”*&1[' JUJH ——

J]»m— ﬂ ﬁ

y 3AXUCT M AH:
= HAYKOBI 3105YTKHA
NEPCIEKTABU A0 CIN




Imicm

MELTTHBICT B 3TAKOBHMX ITOINETH I,

MK MEPEHOCHHUKIBE BIPYCHHMX XBOPOB ITITEHMITI

03MMOI B YMOBAX JTICOCTEITY YKPATHHM

thedopenwo BIL, lopuoacexa C.B. . L Fh
MATOTEHHUI KOMIUTEKC, EHEPTIA MPOPOCTAHHA

TA CXOMICTb HACIHHS [T EHMILI O3MMOT

3A TEXHOJOTTH OPTAHIYMTHOTI O BUPOEHMIITBA

bynoupam K.C., Iaeup C.0, Onygdpan JLL, Hkoda OA. i 74

ITHHAMIKA YMCENBHOCTI MMITOITOIIEH X

IF'PHU3YHIB B PI3HHUX INMPHPOIHO-KITIMATHYH X

FJOHAX 3A MOTEIUITHHA KIIIMATY B YKPATHI

Hadixa B.M, baxmym 0.0, bopucenxo B.1, Heaeposceowa TM. ... 81

BIUIME [MOTOIHUX GAKTOPIB HA YMCEIBHICTh
GPYKTOBOI CMYTACTOI MO/ ¥ INIBJIEHHOMY

CTEINY YKPATHM

FODMEBRA LB, oo soresiies sonssssa avssssssss ssasssnss ssansssass snsssssss sassssans sssansasas assssasss sen 84
CHANGING IN PHYTOSANITARY STATE IN WINTER

WHEAT FIELDS UNDER CLIMATE CHANGE IN LEFT-BANK
FOREST-STEPPE OF UKRAINE

Makaova B, Pospielova G., Tyschen V. ... simsnssmssssssss sssssssas ssssasssna 86

CTIMKICTb POCJIMH NPOTH WKIAHWKIB
TAXBOPOB

GITOMATOTOTTYHA OLITHKA COPTIB ITIIEH ML O3MMOI
B YMOBAX 3AXIJHOI'O NICOCTEITY YKPATHH
BRURNNIINE B M. .ociiiiiiiiscics sasasisssssassssses sasaessds deaessassa 45 ssdsss Sassdesss sisds sass Sasassdss sos 89

CTIMKICTD JIbOHY 10 ®Y3APIO3HOTO IO BYPIHHA

B YMOBAX 3AXIITHOTOMICOCTENY YKPATHM

Bovpuuamin OLA., Binosie L. ..o sosnsscss sossssass susessasss ssssssssa ssesssssns sn 91
IMMEPCIHEKTHBH POPMYBAHHA [ DYHKINIOHY BAHHA
YPBO®ITOLEHO3IB 3 MIJABUMIEH O CTIMKICTHO

O BIOTHMYHHMX TA ABIOTHMYHMX YMHHHMKIB

Buzepa CM., Kmoweauy M.M., Yysmax ILA., Cmonap CL v 94

NOCTKEHHA MPYTIOBOI CTIMKOCTI
B KOMBIHAIAX CXPEINIYBAHHA F|



Hpoenos dhimocanimaprozo comany azpouenosis

(puc.). 3inbmenHs CET=8YC v mesax 111L,0—176,0°C 3 nexany (B-T0
COPHATHME MiIBHILEH HID IHTEHCHBHOCT | JLOTY WKITHUKD 00 C&peaHBOTD
PiBHA | cenagaTamMe 7,5 £ 2,27 exa. MacTry,

BeTaHoRIEHO, W0 HANGITBIIHN 1T iMaro QpyETOROT CMYTACTOT MOTI 3
urcenbHicTE 15,8 £ 3,15 ek3, /NacTiy MOSIHBHA 3 TAKHX TCMICPATYPHHX
yuor, a came Hakonuuendi CET>8C aa 10 a6 va pisdi 176,1—2100°C
(C=11). Takos caig zasHadmTH, wo B Mexax CET>8"C go 103,0°C 3a 10 gib
Ovie CrocTepiraTHCA cepenHiil mpupict avory 0,78 iMaro Ha kowui 107C
(A-B), a npy 3W0igsmerHi cvmi e 103,5 oo 210,00°C nell nokaiHHg
spocTae 1o 1,9 iMaro Ha koxui 10°C (B-11).

Takuw UHHOM, MPOrHOVEAHHA IHTEHCHBHOCTI JTEOTY iMaro «ppyKTo-
BOI CMYTACTOl MOTI MOATHES 38 BHKOPHCTAHHA MOKATHWAKA HAKD THYE HHA
CET=R"C 3a 10 mid. Tpw adinwuwenHi CET=8C v memax 103,53°C 3a 10 oib
A BHLIE NepeaBauaeThed HMOBIPHICT b IWBHAKOM IPOCTAH HH UHCCIBHOCTI
BHOY ¥ HACATKEH HIX,

CHANGING IN PHYTOSANITARY STATE
IN WINTER WHEAT FIELDS UNDER CLIMATE
CHANGE IN LEFT-BANK FOREST-STEPPE
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Numerows studies have demonstrated the negative impact of climate
change in many parts of the world, especiallv arid regions, on the potential
vields of winter wheat and food security in the world, According to the 1PCC
(Tntergovernmental Panel on Climate Change), the average annual tempera-
ture on Earth has increased by 0074 degrees over the last 100 vears (from
16 to 2005). According to the weather analvsis for the last 15 vears, the
average annual temperature in Ukraine increased by 0.8"C mainly due to the
shift of the period of stable cooling and winter conditions mitigation. Annual
vear temperature in Poltava Breeding Centre (is situated in Lefi-Bank Fo-
rest-Steppe of Ukraine) have been increased from 7.0°C (multivear average)
to9.5—10.5"C in last vears. Ukraine’s climate is currently in atrend of global
warming, and the rate of increase in average air temperature is slightly higher
than the world average, Over the last 30 vears, Ukraing has seen an increase
in the average annual air temperature at a rate of 0.3—0.4°C every 10 veam,
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which is gradually spreading from the south to the north, Since 1989, Ukmine
his had the longest and almost continuous period of warming.

Agro-climatic conditions of most of Ukraine are favourable for winter
wheat growing. However, in recent vears there has been a trend of increasing
contrast between individual vears and climatic zones, as well a5 growing seasons,

In the period from 1946 to 2016, the date of heading was shifted by 16
davs, which indicates the acceleration of the growing period of winter wheat,
An early heading date can be an advantage for protection against summer
droughts, but it also has the disadvantage of reducing rmainfall to the earing
phase — a loss of 25 mm when shifting the heading date earlier by 16 davs
for wheat in arid conditions. Analvsis of recent publications indicates an
increase in the number of davs with daviime temperatures above +30°C and
risimg temperatures at night.

Increasing the temperature in winter by 1.5—2"C has reduced the depth
of soil freezing to 20—70 cm, which s a favourable factor for the assimila-
tion of winter precipitation and the formation of sufficient soil moisture in
spring. However, his leads also to high survival of fungi diseases and insects
in soil laver,

Another negative consequence of climate change s the expansion of
pests, pathogens and guarantine facilities that are not tvpical of agro-cli-
matic zones, Increased viability of fungal disenses stored in the soil leads to
increased fungal load on weakened planis after overwintering and increases
the risk of epiphviotics,

The Poltava Breeding Centre has been carrying out selection work on
wheat in the research fields of the university for more than 40 vears. [n
recent yvears, the presence or increase of atvpical for the region fungal and
viral diseases, as well as a decrease in the development of diseases typical
of the rezion has been observed.

Decreases in the amount and intensity of damage due to climate change
have been observed for powdery mildew. Prolonged amtumn, spring and
summer droughts in combination with elevated temperatures are not con-
ducive to the development of the pathogen.

There is an increase in the number of Pyenophora and Septoria cases,
especially lesions of the lower levels of leaves, in vears with a prolonged cool
spring. Cases of vellow rust have been reported in the experimental field, but
the disease has not become widespread. In the 2017—2018 growing vear a
significant spread of stem rust was recorded, but in recent vears it has not
been recorded.

Atmospheric moisture is required for most fungal diseases to develop
at the early stages. Brown rust {(crop damage is recorded every vear) and
head diseases such as Fusarivm and Tilferia have not changed due to climate
change. Changes in weather conditions do not have a significant impact on
the development of epiphvtotics of the above diseases,

D to the increase in temperatures at autumn, there is an increase in
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the number of pests and an increase in the number of their generations,
This leads to a change in the phytosanitary state of winter wheat crops,
Rising temperatures, prolonging the warm autumn period and the lack of
precipitation increase the number and intensity of insect infections with
viral diseases. In the conditions of the Left-Bank Forest-Steppe of Ukraine,
phytophagous plants that harm winter wheat crops in the conditions of
warm autumn include cereal flics, aphids, cicadas, mites and leathoppers.
The plants also to be affected by soil-bome viruses,

The constant presence of winter wheat in the crop rotation (last 3 vears
spring wheat too), limited research areas with protective forest belts (which
are natural stocks of insects) and low insecticidal treatment of crops allows
to create natural conditions for infection of breeding aress with viral di-
sepses, Under conditions of long and warm autumn, the risks of damage
o winter wheat plants by viral disesses increase significantly. The difficulty
of detecting viral damage to winfer wheat plants is due to the similarity
of symptoms with sympioms of mineral starvation (color change or lack
thereal), phvsiological response of plants to low tem permtures (purple color)
or growth retardation in spring due to plant damage in winter. However, in
the later stages of growth and development, the differences between abiotic
factors and viral diseases become more and more noticeable, The exact
presence of viral diseases in crops can be assessed only by enzvme-linked
immunosorbent msay, Visual evaluation, which is not as reliable as the
ELISA test, but has been and remains an important selection tool for the
selection of valuable genotypes.

In the 2009—=2020 growing season, the signs of viral diseases were no-
ticed. The results of emzyme-linked immunosorbent assav established the
presence of wheat stripe mosaic virus (WSMV), barley vellow dwarf virus
(BYDV-PAY and BYDV-MAY). Early sowing crops were more affected,
which directly affected the vield of varieties. In the 2020=2021 growing
season, the presence of signs of viral diseases was also recorded in a special
experiment on sowing dates. Presence of wheat stripe mosaic virus (WSMVY),
High Plains wheat mosaic virus (HPWMaoV), barley vellow dwarf virus (BY -
DV-PAY) was confirmed. The highest degree of damage was in the early
sowing period { September 1), and the late sowing period (October | decade)
was much lower. Crops in 2021—=2022 also showed signs of viral disease,
but much less than in the previous one.

Im general. the results of engvme-linked immunosorbent assay confirm
the presence in the agrocenosis of at least three tvpes of viral discases.

Thue, climate change directly affects changes in the phviosanitary situa-
tiom in the research ficlds. The number of diseases that can develop im arid
conditions s increasing. The most significant changes occur with discases
tramsmitted by virus vector insects. There is an increase in infection of
winter wheat crops with viral diseases, especially early and even optimal
sowing dates,
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