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Background. Salicylic acid is a phenolic compound of natural plant origin with
hormonal properties. Salicylic acid is involved in the formation of plant resistance to
stressors of biotic and abiotic nature. Drought is one of the most common stressors in-
hibiting growth, development and yield of plants. Fatty acids are important components
of membrane organelles and plasmalemma. Changing the ratio of saturated and
unsaturated fatty acids affects the properties of cell membranes and is an important
component of the formation of plant resistance to stressors such as low or high
temperatures and drought.

Methods. To study the changes in fatty acid composition that occur in plants under
the action of salicylic acid and drought, we determined the content of fatty acids in the
shoots of plants using gas-liquid chromatography. The effect of salicylic acid on the
content of saturated and unsaturated fatty acids in shoots of 12-day plants Zea mays L.
and Triticum aestivum L. in the drought conditions was investigated. It was found that
the content of saturated and unsaturated fatty acids in the shoots of Zea mays L. and
Triticum aestivum L. decreased under drought conditions. At the same time, salicylic
acid in the concentration of 0.5 mM initiated an increase in the content of these com-
pounds under stressful conditions. The lipid unsaturation index — the ratio of saturated
and unsaturated fatty acids — was also determined.

Results. The increase in lipid unsaturation index under the influence of the salicylic
acid in the shoots of Zea mays L. was insignificant. Drought caused a significant
decrease in this indicator mainly due to a decrease in the pool of saturated fatty acids.
Under the combined influence of drought and salicylic acid, lipid unsaturation index
significantly increased relative to that of drought. The increase in lipid unsaturation
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index correlated with changes in the accumulation of unsaturated and saturated fatty
acids in the shoots of the studied plants. Determination of lipid unsaturation index in
Triticum aestivum L. showed that in plant shoots under the conditions of moisture defi-
ciency there is also a significant decrease in lipid unsaturation index. This is mainly due
to a sharp decrease in the content of unsaturated fatty acids. At the same time, under
the combined influence of salicylic acid and drought, the lipid unsaturation index de-
creases even more.

Conclusion. Despite similar trends in the impact of salicylic acid and drought on
the content of saturated and unsaturated fatty acids in the two studied plant species,
some differences were observed: under stressful conditions, salicylic acid caused an
increase in lipid unsaturation index in Zea mays L. and a significant decrease of this
index in Triticum aestivum L.
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INTRODUCTION

There are a number of plant-based plant metabolites involved in forming a response
to the influence of adverse environmental factors of biotic and abiotic origin. In particu-
lar, they include carbohydrates (glucose, sucrose, fructose) and amino acids (proline,
pool of free amino acids) [28]. Since salicylic acid (SA) acts as a signaling molecule in
the plant organism, it triggers a number of biochemical changes that lead to the modifi-
cation of virtually all parts of plant metabolism.

Fatty acids play a key role in plant metabolism. Not only do they ensure the struc-
tural integrity of plant cells being the most important components of all membranes, but
also serve as a source of energy for various metabolic processes [21]. In addition,
some fatty acids and their metabolites (cyclic and acyclic products) are mediators of
signaling. They can play the role of both intracellular and extracellular signal path com-
ponents [18].

An important function of fatty acids is their participation in the formation of plant
stability. They are elements of a number of metabolic changes that activate the defense
mechanisms of the plant organism to different stress factors. First of all, fatty acids are
biosynthetic precursors of cuticle components [13]. In addition, they are synthesized
from linolenic acids, phytohormone jasmonic acid (JA) and methyl ester methyl jasmo-
nate. Mainly, this process is triggered by mechanical damage of plant cells and is ac-
companied by the hydrolysis of cellular phospholipid membranes [30]. Accordingly,
these transformations underlie the participation of fatty acids and their derivatives in the
induction of protective reactions of plants when being penetrated by phytopathogens or
consumed by herbivores [27, 33].

The functions of fatty acids in the formation of stress resistance of plants are not
limited only by the effects of biotic stress. Actually, any stress factor causes changes in
the fluidity of plant membranes. This modification occurs due to the release of linolenic
acid from membrane lipids, as well as changes in the content of unsaturated fatty acids.
Changes in the activity of lipases and desaturases of fatty acids play an important role
in these reactions. Regulation of the membranes fluidity helps to create the environ-
ment which is necessary for maintaining the functional activity of integral proteins under
stress. Changes in oleic acid content in chloroplasts are a key response for expression
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of Arabidopsis defensive reactions to the penetration of phytopathogens. Modification of
oleic and linolenic acid levels affects regulation development and synthesis of mycotox-
ins Aspergillus sp. [32].

Determining the effect of SA on the fatty acid composition of plant organs in drought
conditions will allow using the SA to increase the resistance of plants to stress factors
and contribute to better understanding of the nature of this effect.

The aim of this study was to investigate the effect of SA on the fatty acid composi-
tion of wheat and corn shoots under drought conditions.

MATERIALS AND METHODS

In order to investigate the changes in fatty acid composition that occur in plants
under the action of SA and drought, we determined the content of fatty acids in the
shoots of plants using the method of gas-liquid chromatography [25].

The objects of our study were maize plants (Zea mays L.) of Zhovta Zubovydna
variety and wheat (Triticum aestivum L.) of Podolyanka variety. The seeds were pre-
soaked in a solution of SA (50 mM) for 3 h. First, the seeds germinated in an incubator,
and on the 3rd day of growth were transplanted into plastic pots (d = 14 cm). Plants
were grown on soil substrate, whose humidity was maintained at 60 % of full moisture
capacity — optimal water supply. The model of drought was created by the simultaneous
cessation of irrigation (30 % of soil moisture capacity) during 12 days. Upon termination
of the drought, soil moisture in the pots was adjusted to 60 % of full capacity. The control
plants were grown from the seeds not pre-treated with salicylic acid under the condi-
tions of optimal water supply (60 %). The samples for our study were taken from the
leaves of wheat and corn after 12-days of drought period.

0.5-1 g of plant tissues were used for analysis. The test biological material in the
vial was extracted according to Wother with a mixture of chloroform — methanol — hydro-
chloric acid (200: 100: 1 by volume) in a ratio of 1:20 for 2 h. The extracted lipids were
saponified, and the obtained fatty acids were methylated. After extraction, 4 mL of
distilled water was added to the mixture. After stratification of the mixture with a water
jet pump, the upper water-methanol layer was removed and discarded, and the lower
one was pipetted onto a paper filter with a blue stripe and filtered into a heat-resistant
glass tube.

The obtained methyl esters were introduced into the evaporator of the gas-liquid
chromatographic apparatus. The results of gas chromatographic studies were calibrated.

Chloroform from the test tube was evaporated in a stream of dried nitrogen in
a water bath in a vacuum cabinet (37—-40 °C), and to its contents were added 4-5 drops
of 2 N alcohol (methyl) solution of sodium metal. The mixture was placed in a boiling
water bath. After 30 sec from the start of boiling,1.5 mL of distilled water was added to
the contents of the tube. The boiling was continued until the smell of alcohol disappea-
red (about 30 min). After boiling, the tube was cooled. After methylation was complete,
the methanol was evaporated from the test tube in a vacuum oven at 45-50 °C. Then the
fatty acid methyl esters in the test tube were dissolved in a small amount of hexane.
Then, using a microsyringe, 1 uL of hexane solution of fatty acid methyl esters was in-
jected into the evaporator of the gas-liquid chromatographic apparatus, which has a
column selective for long-chain fatty acids. To obtain quantitative data, the results of
chromatographic studies were calibrated.
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Experiments were repeated three times with three parallel staging for each variant
of the experimental and control conditions. The obtained data were processed using the
Microsoft Excel 2010 program. To evaluate the significance of the difference between
the statistical characteristics of the two alternative sets of data, Student’s coefficient ¢
was calculated. The difference was considered to be significant at P<0.05 [16].

RESULTS AND DISCUSSION

The content of saturated and unsaturated fatty acids under drought conditions was
determined. It was found that in the shoots of 12-day-old corn plants among unsaturat-
ed fatty acids dominated linolenic acid; its content varied in the range of 350—-470 mg/g
of dry weight (Fig. 1). The amount of palmitolenic acid was the smallest among the
fatty acids of this group (5—11 mg/g dry weight).
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Fig. 1. Influence of salicylic acid and drought on the content of unsaturated fatty acids in the shoots of
12-day-old plants Zea mays L., mg/g dry weight.
Note here and in Fig. 2: C 16:1 — palmitoleic acid; C 18:1 — oleic acid; C 18:2 — linoleic acid; C 18:3 —
linolenic acid. a — P <0.05 (vs control); b — P <0.05 (vs drought)

Puc. 1. Bnnve caniunnoBoi KUCMOTH i MOCYXM Ha BMICT HEHACMYEHUX XMPHUX KUCMOT y naroHax 12-0o6oBux
pocnuH Zea mays L., mr/r cyxoi macu.
Mpumitka TyT i Ha puc. 2: C 16:1 — nanbmMiTooneiHosa kucrnota; C 18:1 — oneiHosa kucnota; C 18:2 —
niHonesa kucrnota; C 18:3 — niHoneHoBa kucnota. a — P <0,05 (wopo koHTponto); b — P <0,05 (wono
nocyxw)

Under the influence of SA there was a slight decrease in the content of unsaturated
fatty acids. In drought conditions, the content of these components in the shoots of
plants decreased as well. However, under the combined effect of SA and drought, we
observed significant increases in oleic and linolenic acids relative to the variant of ex-
posure to drought alone.
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A study of the unsaturated fatty acids in Triticum aestivum L. showed that their con-
tent in drought conditions reduced much less than in Zea mays L. (Fig. 2). Among the
polyunsaturated fatty acids, the content of linolenic acid underwent the greatest chan-
ges. However, the influence of SA on the accumulation of unsaturated fatty acids had
a similar character: the growth regulator caused an increase in their content in moisture
deficiency conditions.
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Fig. 2. Influence of salicylic acid and drought on the content of unsaturated fatty acids in the shoots of
12-day-old plants of Triticum aestivum L., mg/g dry weight. a — P<0.05 (vs control); b — P <0.05
(vs drought)

Pwuc. 2. Bnnve caniunnoBoi KUCMOTK i MOCYXM Ha BMICT HEHACUYEHUX XMPHUX KUCMOT y naroHax 12-go6osunx
pocnuH Triticum aestivum L., mr/r cyxoi macu. a — P <0,05 (wopo koHTponto); b — P<0,05 (wono
nocyxu)

According to the literature, in the early stages of stress response of plants to ad-
verse factors of biotic and abiotic origin, there is an increase in reactive oxygen species
(ROS). These compounds trigger oxidative processes leading to the destruction of com-
ponents of cell membranes, first of all membrane phospholipids [15]. The activation of
this process with ROS causes the destruction of unsaturated fatty acids, and reduces
the concentration of polar lipids and polyunsaturated fatty acids [11]. As a result, hydro-
peroxides are formed, which, in turn, cause the synthesis of malonic dialdehyde (MDA),
in particular [20].

In our previous studies, we found that the content of TBA-active products increases
sharply under drought conditions in the tissues of Zea mays L. and Triticum aestivum [14].
Obviously, these processes are the cause of a decrease in the content of unsaturated
fatty acids in the drought conditions. Intensification of lipid peroxidation leads to the
disturbance of membrane fluidity, disruption of ion transport and loss of enzymatic acti-
vity [12]. Thus, a reduction in the content of TBA-active products, which are most com-
monly used a marker of oxidative stress in higher plants [29], and an increase in the
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content of unsaturated fatty acids under the combined effect of SA and drought play
a positive role for adaptation processes in plants under stressful conditions.

The content of saturated fatty acids in the shoots of Zea mays L. was considerably
lower than that of most unsaturated acids. Only the content of palmitic acid was rela-
tively high and ranged from 82 to 125 mg/g dry weight. Among saturated fatty acids, the
content of pentadecanoic acid was the lowest (3—12 mg/g dry weight). The SA did not
cause significant changes in the content of saturated fatty acids. However, in the drought
conditions, the content of all fatty acids of this group significantly decreased (Fig. 3).
During the pre-processing of seeds with SA in the drought conditions, a significant in-
crease in the content of unsaturated fatty acids was observed. No changes were de-
tected in the ratio of individual fatty acids under the influence of the studied factors.

140 - b
b

120 - +
=
2
£ 100 A a
>
©
2 80 -
D
1S
g 60
£ —
©
Z 40l
£ —

20 ~ ®
0 T
Control Salicylic acid Drought Salicylic acid + drought

—e—C10.0 —e—C12.0 ——C 140 —8—C 150 —0—C16:0 —8—C 180

Fig. 3. The influence of the salicylic acid and drought on content of the saturated fatty acids in the shoots of
12-day-old plants Zea mays L., mg/g dry weight.
Note here and in Fig. 4: C 10:0 — capric acid; C 12:0 — lauric acid; C 14:0 — myristic acid; C 15:0 —
pentadecanoic acid; C 16:0 — palmitic acid; C 18:0 — stearic acid. a — P <0.05 (vs control); b — P <0.05
(vs drought)

Puc. 3. Bnnve caniunnoBoi KACNOTU i NOCYXM Ha BMICT HAaCUYEHUX XMPHUX KUCIOT y naroHax 12-0o6oBux
pocnuH Zea mays L., mr/r cyxoi macu.
Mpumitka TyT i Ha puc. 4: C 10:0 — kanpunosa kucnota; C 12:0 — naypuHoBa kucnota; C 14:0 —
MipucTtunHoBa kucnota, C 15:0 — neHTagekaHoBa kucnota; C 16:0 — nanbmiTnHoBa kucrnota; C 18:0 —
cTeapuHoBa kucnota. a — P <0,05 (wopgo koHTponto); b — P<0,05 (wogo nocyxu)

In the shoots of Triticum aestivum L., a slightly higher content of saturated fatty
acids was found than in Zea mays L. (Fig. 4). In particular, in Triticum aestivum L.,
the content of lauric acid was 26—31 mg/g dry weight, while in the shoots of Zea mays L.
it was 3—8 mg/g dry weight. Under the drought conditions, a decrease in the content
of unsaturated fatty acids was observed. As in the case of Zea mays L., SA caused
an increase in the content of unsaturated fatty acids in the conditions of moisture
deficiency.
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Fig. 4. The influence of the salicylic acid and drought on content of the saturated fatty acids in the shoots of
12-day-old plants of Triticum aestivum L., mg/g dry weight. a — P<0.05 (vs control); b — P<0.05 (vs
drought)

Puc. 4. BnnuB caniumnoBoi KUCMOTU i MOCYXU Ha BMICT HAaCUYEHUX XUPHUX KWUCMOT Yy naroHax 12-gobosux
pocnuH Triticum aestivum L., mr/r cyxoi macu. a — P<0,05 (wwogo koHTponto); b — P<0,05 (wofo nocyxm)

Although SA and drought had a similar effect on the content of certain fatty acids,
we analyzed the influence of these factors on the overall pool of saturated and unsatu-
rated fatty acids in the studied plants.

As can be seen from the results (Fig. 5A) under the conditions of moisture defi-
ciency, in the shoots of 12-day plants Zea mays L. there was a significant decrease in
the total content of saturated and unsaturated fatty acids. The content of unsaturated
fatty acids decreased by 23 %, and saturated ones — by 31 % relative to control. SA
didn’t cause significant changes in fatty acid content in plants. However, under the com-
bined effect of moisture deficiency and SA, the content of both saturated and unsatu-
rated fatty acids was within control, i.e. SA caused their growth under stress.

A similar trend in the accumulation of fatty acids was observed in Triticum aesti-
vum L. (Fig. 5B). In particular, in the conditions of moisture deficiency, the content of
unsaturated fatty acids decreased by 11 %, and saturated ones — by 17 %, respectively.
Therefore, in the drought conditions, the content of fatty acids in Triticum aestivum L.
decreased, but to a much lesser extent than in Zea mays L. The reason of a decrease
in the fatty acids content in the drought conditions is the inhibition of their biosynthesis.
This process occurs in plants under the impact of water stress [7] and is one of the
metabolic disorders under these conditions.

Under the impact of SA, significant changes in the total content of fatty acids have
not been detected. In both studied species under the combined effect of SA and drought,
an increase in the content of saturated and unsaturated fatty acids, which significantly
exceeded the content of these compounds in drought conditions, was observed.
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Fig. 5. The influence of the salicylic acid and drought on the content of saturated and unsaturated fatty acids
in the shoots of 12-day-old plants of Zea mays L. (A) and Triticum aestivum L. (B), mg/g dry weight.
a — P<0.05 (vs control); b — P<0.05 (vs drought)

Puc. 5. Bnnue caniunnoBoi KUCMOTK 1 NOCYXU Ha BMICT HACUYEHUX | HEHACUYEHMX XXUPHUX KUCIOT Yy NaroHax
12-poboBux pocnuH Zea mays L. (A) i Triticum aestivum L. (B), mr/r cyxoi macu. a — P<0,05 (wono
KoHTponto); b — P <0,05 (woao nocyxm)

It was found that under the drought conditions in the shoots of Zea mays L. and
Triticum aestivum L., the content of saturated and unsaturated fatty acids decreased.

At the same time, SA caused an increase of these compounds under stressful con-
ditions. In accordance with literature, accumulation of fatty acids can affect a number of
factors, particularly, the activity of the enzyme epsiloncyclase, which is involved in the
biosynthesis of carotenoids. It was established that a decrease in lycopenepsiloncy-
clase activity in transgenic rapeseed contributed to the accumulation of some carote-
noids, namely B-carotene, zeaxanthin, violaxanthin and lutein. At the same time, in the
studied samples, a lower level of total fatty acids, as well as some changes in their ratio
were recorded [36]. The composition of membrane lipids as well as the degree of un-
saturation of fatty acids, which are part of them, may change under the influence of
a number of environmental factors: the intensity of light, hypo- and hyperthermia, the
presence of osmotically active substances, as well as organic or inorganic salts [2].
Plants that with changes in the fatty acid composition of lipids, due to the influence
of SA, may have a higher adaptability to stressful environmental conditions. One of
the main strategies by which plants adapt to external factors in stable temperature con-
ditions are changes in the degree of unsaturation of fatty acids in membrane lipids.
Membranes, especially plasmalemma and membranes of chloroplasts are very sensi-
tive to environmental factors. As a response to changes, plants can regulate the glyce-
rolipid composition of cell membranes in order to maintain their integrity and optimal
fluidity [22, 35]. An increase in the amount of fatty acids observed in the shoots of the
studied plants under the combined effect of SA and drought is obviously the result of the
activation of their biosynthesis, as the degree of membranes saturation with fatty acids
can significantly alter plant tolerance to the conditions of moisture deficiency [17].

Proline — an amino acid with a wide range of osmoprotective characteristics — also
has a positive impact on stabilization of membrane structures. We have found the growth
of proline in plant tissues under the influence of SA [19]. An increase in the content of
proline under the action of SA under stress is positive, because this compound not only
acts as an osmoprotector, but also reduces protein dehydration. Proline causes an in-
crease in the membranes hydration as well as stabilization of their structure [9, 24].
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Drought resistance in plants is developed not only as a result of the process of
morphological of adaptation, but also due to reactions at the biochemical and genetic
levels [1]. The cellular level of adaptation is especially important because it is involved
in maintaining homeostasis in plants that are resistant to stressful environments. At the
same time, in the cells of sensitive species, a rapid irreversible damage to cellular com-
ponents occurs, mainly by the destruction of membranes [3, 6]. In fact, cellular mem-
branes are the main targets of degradation processes caused by the lack of moisture. It
has been shown that drought reduces the level of membrane lipids [7, 31, 34] by inhibi-
ting their biosynthesis [7, 8], and, on the other hand, by activating lipolytic and peroxida-
tive activity [10, 26].

The development of mechanisms of resistance to stress factors in plants, particu-
larly to drought, depends on the ability of cell membranes to modify lipid composition,
ratio and content of fatty acids. Drought has been proved to cause disturbances of lipid
metabolism and integrity of plant cell membranes [4, 23], as well as a reduction in the
content of saturated and unsaturated fatty acids. SA eliminates the stressors effect on
the content of these compounds in plant tissues, which can help to stabilize the fatty
acid composition and the structure of cell membranes.

In our previous studies, an ascending growth of carotenoids under conditions of
moisture deficiency was found. This may be the cause of the reduction of the content of
saturated and unsaturated fatty acids in the shoots of Zea mays L. under these condi-
tions. Like Zea mays L., shoots of Triticum aestivum L. were characterized by high
content of unsaturated fatty acids. In Zea mays L., the content of unsaturated fatty acids
exceeded the content of saturated ones by 3,3 times; in Triticum aestivum L. — more
than by 2.5 times (Fig. 5). The ratio of saturated and unsaturated fatty acids is an
important indicator of the adaptive potential of plants to face stressful environmental
conditions [5, 37]. Therefore, at the next stage of studies we determined the lipid un-
saturation index (LUI). LUl in shoots of Zea mays L. was quite high and varied within
27-32 % (Fig. 6 A). The increase in LUl under the influence of SA was insignificant.
Drought caused a significant decrease in this indicator mainly due to reducing the pool
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Fig. 6. Lipid unsaturation index under the influence of salicylic acid and drought in the shoots of 12-day-old
Zea mays L. (A) and Triticum aestivum L. (B) plants, %. a — P <0.05 (vs control); b — P <0.05 (vs
drought)

Puc. 6. [Hoekc HeHacyyeHoCTi NinigiB 3a Aii caniuMnoBoi KUCNOTK i mocyxu y naroHax 12-go6oBUX poCruvH
Zea mays L. (A) i Triticum aestivum L. (B), %. a — P <0.05 (wopo koHTponto); b — P <0.05 (wopo
nocyxu)
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of saturated fatty acids. Under the combined influence of drought and SA, LUl increased
significantly compared to its value under the impact of drought alone. The increase in
LUI correlated with changes in the accumulation of unsaturated and saturated fatty ac-
ids in the shoots of the studied plants.

The determination of LUl in Triticum aestivum L. showed a significant decrease in
LUI in the plant shoots as a result of their exposure to moisture deficiency (Fig. 6B). It
is mainly due to a sharp decrease in the content of unsaturated fatty acids. At the same
time, under the combined influence of SA and drought, LUl decreased even to a greater
extent. This reduction was significant in comparison to both control samples and those
under the impact of drought. Thus, despite similar trends in the impact of SA and drought
on the content of saturated and unsaturated fatty acids in the two studied plant species,
some differences have been observed: under the conditions of stress, SA caused an
increase in LUl in Zea mays L. and a significant decrease of this indicator in Triticum
aestivum L.

Changes in LUI correlated with changes in the content of saturated and unsatu-
rated fatty acids under the influence of SA and drought.

CONCLUSIONS

It was found that under the conditions of moisture deficiency in the shoots of 12-day-
old plants of wheat and corn there was a significant decrease in the total content of
saturated and unsaturated fatty acids. Under the action of SA, significant changes in the
total content of fatty acids in the shoots of both species were not detected. However,
under the combined effect of SA and drought, an increase in the content of saturated
and unsaturated fatty acids was observed, which significantly exceeded the content of
these compounds under drought conditions.
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XXWPHOKUCINOTHUWU CKNAL NATOHIB POCITUH KYKYPYA3U | MWEHULI
3A Ol CANUMNoBOI KUCNOTU 3A YMOB NMOCYXU

M. C. Kobuneubka
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Bctyn. CaniumnoBa kucnota € npupoaHO eHONbHOK CMOMYKOK POCAMHHOMO
NMOXOMKEHHS1 3 rOPMOHanbHMMK BnacTMeocTsiMu. CaniuunoBa kucnoTta 6epe y4vacTb
y bopMyBaHHi CTiKOCTi pOCNMH A0 cTpecopiB GiOTUYHOrO 1 aBiOTUYHOTO NOXOLKEHHS.
Mocyxa — oavH i3 HaMMOLUMPEHILLIMX CTPECOBUX (DaKTOPIB, KNI 0OMEXYE PIiCT, PO3BUTOK
i BpOXaWMHICTb POCMH. XKUPHi KUCNOTU € BaXXNMBMMK KOMMOHEHTaMN MeMOpPaHHUX op-
raHen Ta nnasmanemu. 3MiHa cniBBigHOLIEHHSA HACUYEHUX i HEHACUYEHUX XXUPHUX KUC-
NOT BMAMBAE Ha BMAcTUBOCTI KIITUHHUX MEMOPaH i € BaXKITMBUM KOMINOHEHTOM (hOpPMY-
BaHHS CTIKOCTI POCIIMH 4O CTPECOBUX YMHHUKIB, TaKUX SIK HU3bKa Ta BUCOKa Temnepa-
Typa, nocyxa.

MeTtoaun. [Ins [OCRimAKEHHS 3MiH >KMPHOKUCIIOTHOIO ckrnagy, ski BigbyBaroTbes
Yy POCNWH 3a Aii caniuMnoBoi KUCNOTU N NOCYXWU, MU BU3HAYUNN BMICT XUPHUX KACNOT
y naroHax pocCrivH 3a JOMOMOroK MeToAy rasopianHHOI xpomatorpadii. JocnigxeHo
BMMAMB CaniLMnoBoi KUCMOTU Ha BMICT HACUYEHUX | HEHAaCNUYEHUX XUPHUX KUCIOT Yy na-
roHax 12-pgo6oBux pocnuH Zea mays L. i Triticum aestivum L. 3a ymoB nocyxu. Bcrta-
HOBINEHO, LLO 3a YMOB MOCyxu B naroHax Zea mays L. Ta Triticum aestivum L. 3HNXY€ETb-
CH BMICT HacCUYEeHUX | HEHaCUYEeHUX XUPHUX KucnoT. BogHouyac caniuunosa kucnota
B KOHUeHTpauii 0,5 MM iHiuitoBana 3pocTaHHA BMICTY LIMX CMOMYyK 3a CTPECOBUX YMOB.

Takox BU3Ha4Yanu iHOEKC HEHACMYEHOCTi NinigiB: cniBBiAHOWEHHS HACUYEHUX | HE-
HaCUYEHMX XXMPHUX KMCIOT. 3pOCTaHHS iHOEeKCY HeHacUYeHOCTi Niniais nig BNAnBoM ca-
niynNoBoT KUCNOTK Byno He3Ha4YHMM. [ocyxa CnpUYMHUNA 3HaYHE 3HMXKEHHS LibOro Mno-
KasHuKa B naroHax Zea mays L., ronoBHO Yepes3 3MEHLLUEHHS Nyny HaCUYEHUX XUPHUX
KMCNOT. 3a CyMICHOro BMNMMBY NOCYXM i CcaniuunoBol KUCNOTU IHAEKC HEeHaCUYeHOoCTi nNi-
nigiB 3Ha4HO 3pOCTaB MOPIBHSIHO 3 BapiaHTOM nocyxu. 30inbLUeHHs iHOEKCY HeHacuye-
HOCTI NinigiB Kopentoe 3i 3aMiHaMW HarPOMaKEHHSI HEHACUYEHMX | HACUYEHNX KUPHUX
KMCNOT y naroHax AOCNiAXyBaHMUX POCINH.
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Pe3ynbraTn. BusHaueHHs iHOeKkcy HeHacudeHocTi ninigis y Triticum aestivum L.
O0Beno, WO y naroHax pocrnvH 3a BMNAMBY AediunTy BONOrY TakoX CMOCTEPIratoTb NOro
AOCTOBIpHE 3HWXeHHsA. Hacamnepen ue BigbyBaeTbCA BHACMIAOK Pi3KOrO 3HWDKEHHS
BMICTY HEHACUYEHUX XUPHUX KACNOT. BogHovac 3a cymicHOro BNnuBy caniummioBoi K1C-
NOTK | NOCYXW iIHOEKC HEHACUYEeHOCTI NinigiB e BinbLue 3HMKYETbCS.

BucHoBok. HesBaxatoum Ha nogibHi TeHAeHLUIT BNnuBy caniumnoBoi KUCNOTH 1 No-
CyXM Ha BMICT HACUYEHMX | HEHACUYEHNX XXUPHUX KNCNOT Yy ABOX AOCNIAXYyBaHUX BUAaX
POCAUH, Y HUX CAOCTepirany BiAMIHHOCTI: 32 YMOB CTpecCy carniyuioBa K1croTta cnpuym-
HsAMNa 30iNbLUEHHS iHOEKCY HeHacnYeHOCTi NninigiB y Zea mays L. i BOCTOBipHE 3MeHLLEH-
HS LbOro nokasHuka y Triticum aestivum L.

Knroyoei cnosa: Zea mays L., Triticum aestivum L., caniuunosa K1croTa, nocyxa,
XWUPHI KNCNOTH
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