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ABSTRACT

Wheat (Triticum aestivum L.) is one of the most widely consumed cereal crops in the world. High temperature is one of
the most important abiotic stresses affecting plant growth, and global warming is one of the major problems facing the world
today. Physiological and biochemical changes occurring in cells under abiotic stress conditions slow down plant growth and
development, ultimately leading to a decrease in wheat yield. The aim of this research was to study how heat stress affects
wheat growth and to identify changes in the morphological and physiological functions of wheat plants under high-temperature
conditions. In this study, the «Astana» wheat variety was used, and a comparison was made between control plants grown at
25°C and stressed plants grown at 40°C. As a result of the study, morphological and physiological changes were observed. We
measured the average length of wheat roots and shoots and the relative water content (RWC) of the «Astana» wheat plants.
In the stress group, the roots and shoots of wheat plants were reduced in size compared to the control plants, and the RWC of

plants grown at the optimal temperature was higher than in plants grown under heat stress.
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INTRODUCTION

Abiotic stresses negatively affect plant growth, develop-
ment, reproduction, and the productivity of agricultural crops
[1]. Abiotic stresses such as salinity, high temperatures, and
UV radiation reduce plant growth and yield, thus negatively
impacting crop productivity [2,3]. Plants are regularly affected
by environmental factors such as high or low temperatures,
drought, saline soil, diseases, and natural aging. These con-
ditions increase the production of reactive oxygen species
(ROS), which leads to the formation of aldehydes [4,5]. Heat
stress disrupts normal growth and cellular metabolism. It af-
fects various physiological processes in plant cells, including
cytoplasmic enzyme dysfunction, protein degradation, and
damage to membrane stability. Additionally, heat stress dis-
turbs plant water balance, decreases photosynthetic efficiency,
and suppresses overall metabolic activity [6]. Environmental
stresses such as drought, salinity, and extreme temperatures
frequently occur simultaneously, thereby compounding their
detrimental effects on plant growth and productivity. Plants
can sense these stresses and adjust their growth to survive
and produce new seeds [7]. The problem of stress factors has
worsened because the world’s climate is changing rapidly. El-
evated temperatures cause thermal stress that results in leaf
and shoot sunburn, chlorosis, and tissue damage, ultimately
reducing yield and adversely affecting plant morphology [8].
Heat and drought are major problems that strongly reduce the
growth and yield of crops [9,10]. In the near future, global
warming will pose significant challenges for agricultural crops
in maintaining their development, growth, reproduction, and
productivity [11]. To minimize the effects of heat stress, plants
have developed a range of mechanisms, including molecular
responses and changes in their physiology and biochemistry,
in an attempt to protect themselves from damage caused by
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rising temperatures [12,13]. These changes have negatively
affected agricultural production [14,15].Wheat is one of the
most widespread and important cereal crops in the world. It
serves as a primary food source for billions of people and pro-
vides essential nutrients and energy [16].

It has been shown that winter wheat exposed to heat and
light simultaneously demonstrated reduction in RWC, chlo-
rophyll content and photosystem II activity [17]. Under di-
rect solar radiation, plants including wheat respond to heat
stress by leaf curling and reduction in leaf area. These mor-
phological adjustments decrease exposed surface area and
consequently limit transpirational water loss, as commonly
observed in crop species [18]. Rising temperatures and sub-
sequent climate changes negatively affect plant growth and
development leading to a catastrophic loss of wheat produc-
tivity [19]. Heat stress at critical stages of development leads
to a significant reduction in wheat yield, as it negatively af-
fects plant reproduction [20]. Heat stress affects plant growth
in different ways depending on how strong it is, how long it
lasts, and at which growth stage it occurs. The propagation
and grain-filling stages are especially sensitive to high tem-
peratures. In many regions of the world, temperatures above
33 °C often lead a significant decrease in crop yield [21]. High
temperatures influence nearly all stages of wheat growth and
development, including seed germination, the emergence of
roots and leaves, stem elongation, as well as seed yield and
quality [22]. It was shown that high temperature for three con-
secutive days can dramatically reduce grain capture, quantity,
and weight, which can ultimately lead to grain deformation
[23,24]. High temperatures impair protein function and alter
membrane lipid fluidity, which negatively impacts the activ-
ity of enzymes in chloroplasts and mitochondria, also com-
promises the stability of cellular membranes. Both intense
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Figure 1 - Comparative effects of optimal and heat stress conditions on wheat physiology, chloroplast integrity, and relative water content
(RWC).

heat stress and extended exposure to moderately high tem-
peratures can cause damage to cells and ultimately lead to cell
death [25]. Also in wheat heat stress harms cell membranes,
thylakoid parts and cell organs which makes photosynthesis
slower (Figure 1) [26].

Under drought and heat stress conditions, plants exhibit
accelerated phenological development accompanied by a
marked decline in leaf greenness and chlorophyll concen-
tration, ultimately leading to premature senescence [27,28].
These physiological and biochemical alterations are increas-
ingly observed on a global scale as climate variability inten-
sifies. In Kazakhstan, where agriculture represents a major
sector of the national economy and wheat is a principal staple
crop, such stress-induced responses pose a significant threat
to crop productivity and food security [29]. The «Astanay va-
riety was selected for this research because it’s response to
heat stress hasn’t been previously investigated. To address this
knowledge gap, we evaluated key morphological parameters
and RWC in wheat plants of the «Astana» variety under ele-
vated temperature conditions. This approach enabled us to as-
sess its physiological and growth responses to heat stress and
to provide new insights into its potential adaptive capacity.

MATERIALS AND METHODS

Plant growth conditions and treatment duration

Seeds of the «Astanay variety were used in this research.
Before planting, the seeds were sterilized with H.O: for 10
minutes, rinsed three times with distilled water, and dried.

Prior to sowing, 12 special plastic pots were prepared. Each
pot was filled with 150 g of soil and supplied with 30 ml of
water. Twenty seeds were sown in each pot. The 12 pots were
divided into two groups: six control and six stress-treated
plants. Both groups were grown at room temperature (25°C)
for three days. Afterward, the heat-stressed plants were placed
in a Biobase BJPX-A400E climate chamber and grown under
a 16/8 h light/dark regime, with daytime conditions of 40°C,
20% humidity, and 5200 Lux light intensity, and nighttime
conditions of 22°C, 65% humidity, and 0 Lux light intensity.
The control group was grown in a chamber under conditions
of 25°C temperature, 65% humidity, and 5200 Lux light inten-
sity. Plants in both groups were grown for three days after ger-
mination. The study was conducted using three independent
biological replicates. For each replicate, 12 pots were used,
and nine measurements were collected per pot. Measurements
were taken from three different sides of each pot to minimize
spatial bias and improve data reliability.

Measurement of morphological parameters of wheat
plants

The morphological parameters of wheat plant, including
root and shoot length were evaluated. First, the plants were
carefully removed from the soil, gently cleaned, washed with
distilled water and dried. Subsequently, the lengths of roots
and shoots were meashured and the data for each plant were
recorded and analyzed for comparison between groups.

Determination of root and shoot biomass in wheat
plants
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Wheat seedlings were carefully removed from the soil to
avoid damaging the roots. The roots and shoots were sepa-
rated, and the roots were thoroughly washed with water to
remove all soil residues. The fresh weight of the roots and
shoots was measured using an analytical balance. Subse-
quently, the biomass of the control group was compared with
that of the heat-stressed plants.

Determination of relative water content (RWC) in
wheat plants

In this study, fully expanded young leaves were immersed
in water and maintained under dark conditions at 15 °C. After
24 hours, the turgid weight was measured. The leaves were
then dried at 60 °C for 72 hours, and the dry weight was re-
corded. RWC was calculated using the standard formula as
previously described [30]. The formula for determining RWC
is:

RWC = (FW-DW)/(TW-DW)*100
Where:

FW — Fresh weight

TW — Turgid weight

DW — Dry weight

Statistical Analysis

The experiments were conducted with three biological
replicates. The data were expressed as the mean =+ standard
error (SE). Statistical differences between the control and
heat-stressed groups were analyzed using one-way ANOVA
followed by Tukey’s HSD test. A value of p < 0.05 was con-
sidered statistically significant.

RESULTS

Phenotypic changes in wheat plants under high tem-
perature

Clear phenotypic differences were observed between the
control and heat-stressed groups of wheat plants. The heat-
stressed plants were compared with the control plants. The
stressed plants exhibited slower growth, with significantly
shorter shoots and roots (Figure 2).

Changes in root and shoot length of wheat plants
In this study, the lengths of wheat shoots and roots were mea-
sured over a three-day period, and the growth characteristics
on day 1 and day 3 were determined. From each pot, both cen-
tral and edge seedlings were selected for measurement (Fig-
ures 3—4).

Figure 2 - Comparison of wheat plants grown under optimal temperature and heat stress for
three days

Figure 2A — day 1; Figure 2B — day 3
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A B C
Figure 3 - Root and shoot length of wheat plants under control and heat stress conditions on day 1
Figure 3A - the right edge of the plant; Figure 3B— the center of the plant; Figure 3C — the left edge of the plant

cm, whereas in the stressed plants it reached 13.1 cm. Sim-

A B C
Figure 4 - Root and shoot length of wheat plants under control and heat stress conditions on day 3
Figure 4A - the right edge of the plant; Figure 4B — the center of the plant; Figure 4C — the left edge of the plant

Table 1. Morphological parameters of wheat plants in control and heat stress groups on the day 1. Values represent measure-
ments from nine biological samples across three independent experiments.

Sample Shoot length of control Shoot length of heat Root length of control Root length of heat

plants (cm) stressed plants (cm) plants (cm) stressed plants (cm)
1 11,7 9,5 9,8 9,5
2 11,0 9,4 11,4 10,0
3 10,3 9,7 10,1 10,3
4 10,9 8,5 13,3 9,3
5 9,5 9,0 10,5 8,7
6 9,8 8,9 9,5 9,1
7 9,5 10,4 13,3 10,0
8 10,1 8,3 10,0 9,2
9 10,8 9,2 12,0 9,1

SE 10,04+0,007 9,240,006 11,1£0,15 9,5+0,05

On the day 1 of the study, the average shoot length of the ilarly, the average root length of the control plants was 14.9
control plants was 10.4 cm, whereas the average shoot length €M, compared to 10.3 ¢cm in the heat-stressed plants (Table
of the wheat plants exposed to heat stress was 9.2 cm. Regard- 2; Figure 5).
ing the roots, the control plants had an average length of 11.1
cm, while the roots of the heat-stressed wheat plants mea-
sured 9.4 cm on average (Table 1). On day 3 of the study, the
average shoot length of the control plants increased to 18.9
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Table 2. Morphological parameters of wheat plants in control and heat stress groups on the day 3. Values represent measure-
ments from nine biological samples across three independent experiments.

Sample Shoot length of control Shoot length of heat Root length of control Root length of heat

plants (cm) stressed plants (cm) plants (cm) stressed plants (cm)
1 18,0 12,8 16,0 10,5
2 19,5 11,5 14,8 9,8
3 19,6 12,3 16,5 10,4
4 20,0 13,5 15,3 10,1
5 19,6 14,1 13,8 11,0
6 19,3 13,3 13,7 9,5
7 18,3 14,2 15,5 11,2
8 19,0 13,6 13,8 11,2
9 17,6 12,7 14,7 9,6

SE 18,94+0,08 13,14+0,08 14,9+0,1 10,440,06

Figure 5 - Comparison of shoot and root length of wheat plants in
control and heat-stressed groups over three days.
Figure SA — Shoot length; Figure 5B — Root length
Values are mean = SE (n=9). Different letters indicate statistically
significant differences according to Tukey’s HSD test (p<0.05).
Different letters indicate significant difference between control and
heat stress plants.

Changes in shoot and root weight of wheat plants

As a result of high temperature, significant differences
were observed between the control group and the heat-stressed
plants. Wheat plants exposed to heat stress showed a reduc-
tion in biomass over time compared to the control plants. On
day 1, the average shoot weight of the control group was 0.25
g, whereas in the stressed group it was 0.18 g (Table 3). The
average root weight in the control plants was 0.44 g, while in
the stressed group it was 0.029 g. On day 3 of the study, the
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Figure 6 - Comparison of shoot and root length of wheat plants in
control and heat-stressed groups over three days.

Figure 6A — Shoot weight ; Figure 6B — Root weight
Values are mean + SE (n=9). Different letters indicate statistically
significant differences according to Tukey’s HSD test (p<0.05).
Different letters indicate significant difference between control and
heat stress plants.

average shoot weight in the control group was 0.34 g, whereas
in the heat-stressed plants it was 0.20 g. In plants grown un-
der optimal temperature, the average root weight was 0.091 g,
compared to 0.032 g in the stressed group (Table 4; Figure 6).

Changes in relative water content (RWC) under heat
stress

The experiment was conducted over three days, and dif-
ferences between the control and stress groups were observed.




Eurasian Journal of Applied Biotechnology. No.1, 2026

DOI: 10.11134/btp.1.2026.2

Table 3. Morphological parameters of wheat plants in control and heat stress groups on the day 1. Values represent measure-
ments from nine biological samples across three independent experiments.

Sample Shoot weight of control Shoot weight of heat Root weight of control Root weight of heat

plants (g) stressed plants (g) plants (g) stressed plants (g)
1 0.271 0.201 0.044 0.029
2 0.266 0.198 0.048 0.031
3 0.276 0.204 0.044 0.031
4 0.244 0.170 0.049 0.035
5 0.253 0.183 0.041 0.028
6 0.231 0.166 0.045 0.031
7 0.229 0.170 0.044 0.029
8 0.234 0.159 0.040 0.024
9 0.245 0.168 0.041 0.029

SE 0,2540,001 0,1840,001 0,044+0,0002 0,029+0,0002

Table 4. Morphological parameters of wheat plants in control and heat stress groups on the day 3. Values represent measure-
ments from nine biological samples across three independent experiments.

Sample Shoot weight of control Shoot weight of heat Root weight of control Root weight of heat

plants (g) stressed plants (g) plants (g) stressed plants (g)
1 0.356 0.209 0.095 0.031
2 0.319 0.195 0.087 0.029
3 0.331 0.200 0.091 0.035
4 0.334 0.199 0.089 0.033
5 0.341 0.207 0.092 0.038
6 0.339 0.201 0.086 0.037
7 0.351 0.201 0.091 0.029
8 0.386 0.193 0.091 0.035
9 0.349 0.189 0.093 0.028

SE 0,340,002 0,2+0,0005 0,091+0,0004 0,032+0,0004

Figure 7 - Comparison of changes in RWC in control and heat
stressed groups of wheat plants over three days.

Values are mean + SE (n=3). Different letters indicate statistically
significant differences according to Tukey’s HSD test (p<0.05).
Capital letters (A) denote comparison between control and heat

stress plants on the day 1 and day 3. Lowercase letters (a) indicate

comparisons between control and heat stress plants on the day 1.

Lowercase letters (a, b) indicate comparisons between control and

heat stress plants on the day 3.

The average RWC in the control plants was 88.03% on day 1
and 91.43% on day 3. In the stress group, it was 80.28% on
day 1 and 77.57% on day 3. The results showed that plants
exposed to high temperatures were unable to maintain water
content as effectively as plants grown under optimal condi-
tions. This indicates a deterioration of the physiological state
of the plants under heat stress conditions (Figure 7).

The study identified changes in RWC under heat stress
conditions. There was no significant difference between the
control and stress groups on day 1, as the duration of heat
exposure was insufficient to cause a substantial reduction in
RWC. However, by day 3, a significant difference was ob-
served between the control and heat-stressed plants. Reduced
RWC is often associated with increased transpiration rates and
disturbances in stomatal regulation. Such changes ultimately
affect leaf turgor, photosynthesis, and overall plant growth.

DISCUSSION

Global warming and climate change of 1.1 °C causes seri-
ous damage worldwide. Rising global temperatures put food
security and quality at risk. Extreme heat events and heat-
waves have widespread negative effects, notably reducing
crop yields worldwide [31]. A recent study found that over
the last century temperature has risen by 0.6°C, with a fur-
ther increase of 2-4°C expected by the end of the 21st cen-
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tury, along with more frequent and intense heat waves [32].
According to one study, the reproductive stage is especially
sensitive to elevated temperatures [33]. For instance, even
a 1 °C increase in temperature is predicted to reduce wheat
yields by 4-6% [34].

A plant’s survival under high temperatures depends on its
ability to perceive heat stress, activate signaling pathways,
and initiate appropriate physiological and biochemical adjust-
ments. Elevated temperatures also induce the expression of
specific heat-responsive genes and the accumulation of pro-
tective metabolites that enhance stress tolerance. Ongoing re-
search continues to elucidate these adaptive mechanisms, and
advanced molecular techniques are being employed to im-
prove heat tolerance in plants [35]. Learning the molecular
mechanisms behind their heat response and tolerance, partic-
ularly in crops, is important for managing global food security
under climate change [36]. The impact of heat depends on its
duration and the developmental stage of the plant at the time
of exposure. In other research under the influence of high tem-
perature stressed plants showed reduced development of both
shoots and roots [37]. When temperature rises plants change
in shape and their seeds, roots and growth don’t develop well
and morphological changes occur. These changes are import-
ant indicators of damage, especially in economically import-
ant crops [38]. Previous studies have demonstrated that expo-
sure of four wheat varieties to elevated temperature conditions
(35/25 °C day/night) for three consecutive days resulted in a
marked reduction in photosynthetic activity. A significant de-
cline was detected in all varieties after only one day of heat
treatment compared with plants maintained under control con-
ditions (23/15 °C day/night) [39]. In another study, exposure
of different wheat varieties to heat stress resulted in significant
reductions in yield and grain weight. However, the extent of
reduction differed between the two cultivars, suggesting vari-
ability in their tolerance to elevated temperature conditions
[40]. In a recent was demonstrated that exposure of wheat
plants to elevated temperatures significantly reduced growth
compared with control conditions. Moreover, substantial ge-
notypic variation in heat tolerance was observed between the
studied varieties, indicating differential adaptive responses
to heat stress [41]. So, our research also showed morpholog-
ical differences between control and stressed plants. That is
on the day 3 of this study under heat stress a decrease in the
growth of morphological parameters of the «Astana» wheat
variety was observed.

In general, the genotypic differences in RWC can be
linked to variations in the plants’ ability to take up more water
from the soil and to regulate water loss through the stomata.
A higher RWC has been reported to contribute to stress tol-
erance in wheat in recent research [42]. Measuring the RWC
of a leaf is a simple and reliable method for assessing its wa-
ter status and does not require specialized equipment. Simi-
lar to leaf water potential, RWC reflects how plants respond
to changes in their environmental conditions [43].

At high temperatures, RWC was lower than in plants
grown under optimal conditions. As leaf temperature in-
creases, the rate of evaporation rises sharply. When plants are
exposed to heat stress, transpiration increases, and they lose
water more rapidly than they can absorb it from the soil. To
minimize water loss, plants close their stomata. However, sto-
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matal closure limits CO2 uptake, reduces photosynthetic effi-
ciency, and further disrupts water balance. One study reported
that the combined effects of drought and heat stress resulted
in a significant decrease in RWC on the third and sixth days
in different crop species [44]. In the study evaluating high
heat stress on wheat RWC was reduced to 83,76% at 30-35°C
compared to the control value of 90,6% [45]. In this research
where «Astanay» variety was studied under heat stress, there
were changes in RWC. There were significant differences un-
der the influence of high temperature on the day 3 compared
to the day 1 where values represent 77,57 % and 80,28 % re-
spectively demonstrating significant effect of heat stress. As
previously reported, heat stress at 37 °C significantly reduced
leaf RWC in wheat seedlings. Control plants exhibited RWC
values ranging from 86-96%, whereas heat-stressed plants
showed a decline to 47-83%. Notably, sensitive genotypes
demonstrated reductions of up to 45-48%, while tolerant gen-
otypes exhibited comparatively smaller decreases (4—11%)).
These findings indicate that heat stress disrupts plant water
balance and that the maintenance of higher RWC represents
a critical physiological indicator of heat tolerance, consistent
with previous research [46]. In comparison with the afore-
mentioned studies, the results obtained in the present investi-
gation suggest a relatively higher level of heat tolerance in the
«Astanay variety. Under heat stress conditions, the «Astana»
genotype maintained a comparatively higher RWC, indicat-
ing enhanced water retention capacity and improved adaptive
response to elevated temperature stress.

CONCLUSION

Global warming is one of the major challenges of the
modern world. High temperatures have a negative impact
on various plant species, including agricultural crops such as
wheat. Heat stress negatively affects the growth, photosyn-
thesis, and overall development of wheat plants. Here, we
demonstrate that high temperature significantly affects stem
and root growth as well as the RWC of wheat plants.

In this study, plants were exposed to high temperatures
and compared with plants grown at optimal temperature. Mor-
phological parameters and RWC were measured. The results
showed that the duration of heat exposure and the phenolog-
ical stage of plant development play a significant role in the
degree of damage. These findings showed that the «Astanay
wheat variety, which had not been previously studied, expe-
rienced changes in morphological parameters and in changes
in RWC under heat stress. The observed decline in growth pa-
rameters and RWC highlights the sensitivity of this wheat va-
riety to elevated temperature, suggesting that morphological
traits and RWC are reliable indicators for assessing plant re-
sponses to heat stress. Understanding the physiological and
morphological responses of wheat to heat stress is essential
for developing strategies to enhance plant tolerance and sus-
tain growth under elevated temperature conditions. The find-
ings of the present study on the «Astana» wheat variety pro-
vide a valuable foundation for future comparative analyses
with other wheat genotypes. Such comparative evaluations
may facilitate the identification and selection of heat-resilient
varieties suitable for cultivation in hot environments.
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AHIATITA

Bunait (Triticum aestivum L.) - aneMJIeTi €H KOI TYTHIHBUIATBHIH TOH]II TaKbUIAApAbIH Oipi. JKoFapsl Temmeparypa eciMIik-
TEPJIiH 6CyiHE dCep €TETiH MaHbI3/IbI A0MOTHUKANBIK CTPECC (haKTOPIaphIHBIH Oipi OOIBIN TaObLUIa kI, ce0eO1 skahaH IBIK KBLIBIHY
Ka3ipri yakbITTa 9JeMJIET] HeTi3ri Macemnenep iy 0ipi 00mbIn TaObuIabl. AGHOTHKAIBIK CTPECC XKaFAaibIHIa XKacylaaapaa
KYPETiH (PU3HOIOTUSIIBIK KoHE OMOXMMUSIIBIK ©3repicTep OCIMIIKTEP/IiH 6Cyl MEH JJaMybIH OastyNaThIl, COHBIMEH Karap Ounai
OHIMJILTITIHIH TOMEH/ICYiHE oKeJeIi. Byt 3epTTey/IiH Heri3ri MaKcaThl KbLTY CTPECCIHIH OUIAIBIH 6CyiHE dCEpiH 3ePTTEY KOHE
JKOFaphl TeMIlepaTypa Ke3iHjeri Ouaai eciMaiKTepiHiH MOP(HOIOTrUsUIBIK jKoHE (PU3NOTOTHSIIBIK ©3repicTepiH aHbIKTay. by
3eprreyae «AcTaHa» COpThI KOMIaHbLIAb xkaHe 25°C Temneparypaza ecipiiiren 0akpuiay eCiMAIKTEPI MEH KOFaphbl TeMIepary-
paisik crpecc (40°C) sxarnaiibIHIa ©CiplireH oCIMIIKTEp CalBICTHIPBULABL. 3epTTey OapbIchiHAa Ounai copTTapbIHBIH MOpdo-
JIOTUSUTBIK, )KOHE (DM3HOJIOTHSUIIBIK ©3repicTepi aHbIKTANBL. «ACTaHa» COPTHIHBIH TAMBIPBI MEH cabaKTapbIHbIH OpTalla Y3bIH-
JIBIFBL, )KOHE e OCIMJIIKTEPIET] CY/bIH CAIBICTHIPMAaIIbl MOJIIIEP] € aHBIKTAJIbl. TeMneparypasblK CTPECCIeH 3aKbIMIaNFaH
OMIalAbIH TaMBIpJIapbl MEH OpKeHIepl OaKpuIay 6CIMAIKTEPIMEH CaJbICThIPFaH/Ia OJIIEMiHIH Killipeireni Oaikanbl, ai Ka-
JIBIITHI TEMIIEpaTypajia ecipilreH eCiMAIKTEP/IiH CAIBICTHIPMAJIbI Cy MOJIIIEP] KBUTY CTPECCi XKarIaibIHAa eCiplIreH oCiMITiK-
TEPMEH CaJIBICTBIPFaH/Ia HKOFapbl OOJIIBL.

Kinar ce3nep: Triticum aestivum L., «AcTaHa» cOpThI, aONOTHKAJIBIK CTPECC, )KOFapbl TEMIIEpaTypa, CaJbICTEIPMAJIbI CY
MeJIIepi, XKbUTy TO3IMALTIrI.

OU3NOJOI'NYECKHUE 1 MOP®OJIOI'MYECKHUE UBMEHEHUSA ITPU TEIIJIOBOM CTPECCE Y
PACTEHWH MNIIEHUIBI COPTA «<ACTAHA» : POJIb OTHOCHUTEJIBHOT'O COAEPKAHUSA BOJBI

Tanrar6exosa JI.f, Camar A.'", TexebaeBa JK.2, AmantaeBa A.2, Temupxanos A.2, Macasumos 7K.!, Hyp6exosa JK.'*.
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ABCTPAKT

[Mmenuna (Triticum aestivum L.) omHa u3 HanbosIee IMUPOKO MOTPEOISIEMBIX 36PHOBBIX KYJIBTYp B MHpe. Bbicokas Temrie-
parypa sIBJISETCSI OHUM W3 BaXKHBIX a0MOTHYECKHUX CTPECCOBBIX (haKTOPOB, BIUSIOIIUX HA POCT PACTEHUH, MOCKOJIBKY TJIO-
0aJbHOE TIOTETUICHHE B HACTOSIIEE BPEeMsl ITPEACTABISET COOOW OIHY M3 OCHOBHBIX MUPOBBIX Mpo0ieM. du3nonoruueckue u
OMOXMMHYECKHE U3MEHEHHS, TPOUCXO/SIIHME B KIIETKaX B YCIOBHAX a0MOTHUECKOTO CTpecca 3aMEJISIFOT POCT M Pa3BUTHE pac-
TEHHIA, YTO B KOHCYHOM MTOT'¢ IPUBOJIMT K CHIYKCHHIO YPOXKAMHOCTH MIIICHUITBL. [[esbio ncciiefoBanus ObLIO H3YUCeHUC BIHSI-
HUSI TEIJIOBOTO CTPecca Ha POCT MIICHHUIIBI, @ TAKKE BHISIBICHAC U3MCHEHHH MOP(OIOrHISCKHUX U (PU3NOTIOTHISCKUX (DYHKITHI
NIIEHUYHBIX paCTEHUH NP BBICOKUX TeMIleparypax. B naHHol paboTe ucroibp30Basiach MIIEHHUIA cOpTa «AcTaHa» U ObUIO
MPOBEICHO CPAaBHEHHUE MEXKIY KOHTPOJIBHBIMU PACTCHUSIMH, BhIPAIICHHBIME ITpH Temmeparype 25 °C U CTpecCOBBIME pacTe-
HUSIMH, BeIpalieHHbIMU 1ipu Temneparype 40 °C. B pesynbrare uccienoBanus ObUM BISIBICHBI MOpGoornieckue u Gpusno-
JIOrU4ecKue u3MeHeHus. V3yuanach cpeaHss JUInHa KOpHEi U T00eroB MIIEHUIBI COPTa «ACTaHa», a TAKIKE OTHOCUTEIBHOE
cojiep)KaHue BOJBI B pacTeHUsIX. B cTpeccoBoii rpyrine KOPpHY U MOOETH MIICHUITBI OBUTH YMEHBIIICHBI B pa3Mepax Mo CpaBHE-
HUIO C KOHTPOJIBHBIMU PACTCHHSIMU, & OTHOCHUTEIBHOC COICPIKAHKIE BOJBI B PACTCHUSX, BRIPAIIICHHBIX IPH ONTUMAILHON TEM-
neparype, ObUIO BBIIIE IO CPABHEHHIO C PACTEHUSIMH, BBIPAILICHHBIMU B YCIIOBHSX TEIJIOBOTO CTpecca.

KuroueBbie cioBa: Triticum aestivum L., copT «AcTaHay, aOMOTHYECKUI CTPECC, BRICOKAs TEMIIEPATypa, OTHOCHTEIEHOE
COJIEp>KaHUE BOJbI, TEILIOBAs] YCTOUYUBOCTbD.
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