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I. BIOLOJi EHTIYATLAR va SELEKSiYA | BIOLOGICAL
RESOURCES and BREEDING

UDC 633.1;621.317

EFFECT OF PRE-SOWING TREATMENT OF SEEDS AND GROWING
YEAR ON MAIZE PRODUCTIVITY

SEVINJ M. MAMMADOVA*"?, ZEYNAL AKPAROV?,
TELMAN NIZAMOV®, ANVAR ISAYEV®, SEVDA ABDULBAGIYEVA'

'Research Institute of Crop Husbandry, Ministry of Agriculture, Pirshagi settl., Sovkhoz #2, Baku,
Azerbaijan;

’Genetic Resources Institute, Ministry of Science and Education, Azadliq ave.155., Baku, Azerbaijan;
$National Aviation Academy, Mardakan settl., Khazar 30, Baku, Azerbaijan

sevka_m@yahoo.com

An increase in air temperature, severe overheating of the soil, insufficient atmospheric
precipitation adversely affects the development of agricultural crops, especially during formation of
vegetative mass and reproductive organs. Depending on climatic conditions of the growing year and
pre-sowing treatment, sowing quality of the seeds, biometric parameters of seedlings, yield
structural components and productivity of 10 local maize varieties were studied. Field experiments
were conducted in Zagataly Regional Experimental Station (41° 38' 1" North, 46° 38' 36" East) in
two variants, control variant seeds were treated with Vitavax 200FF, and experimental seeds were
treated with an ozone-air mixture (OAM) at a regime of 5000 ppmxmin with 10 days of binning
period. Difference of present study was shortening of binning period up to 10 days after treatment
for maize seeds, which is very effective for facilitation of doing works and obtain of close results in
yield increase. Weather conditions made a significant contribution to the studied indicators in both
variant. On differences between the studied varieties in terms of seed germination and seedling
biometric parameters in general, experimental variant was superior. Field germination of most
varieties was increased, which later was affected structural components of the yield. 1000 kernel
weight in Vitavax 200FF variant was varied in range of 320-345 gr., productivity 53.6-58.4 c/ha,
while in experimental variant these values were 349-363 gr. and 56.8-62.0 c/ha, respectively. Thus,
with equal or close yield potential, pre-sowing treatment of seeds with OAM was affected mainly
the degree of its realization, which was determined the variation of the actual grain yield in both
variants.

Keywords: maize, pre-sowing treatment, ozone-air mixture, climatic conditions

INTRODUCTION

Grain production is one of the main sources of consumer goods and ways to increase gross
yield is very important. The maize with wide adaptability cultivated globally and being the main
crop with diversified use, both for food, animal husbandry and for industrial purposes, along
with this grain production is currently highly profitable.

Due to high plasticity as a universal grain crop with high productivity and adaptive
potential, maize has the ability to effectively use soil and climatic factors, responds to improving
soil water and nutrient regimes, general agro-technical condition of crops with increasing
productivity (Kravchenko, 2010).

Climate change in the world in recent years, especially global warming, significantly
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reduces the productivity of agricultural crops, makes it necessary to take urgent measures to
ensure food security (Abdullayev et al., 2018).

Therefore, it is necessary to increase the ability of plants to adapt to soil and climatic
conditions through the application of innovative methods in agricultural production. Increase of
maize production is an important task of agriculture in Azerbaijan as one of the most important
cereal crops with multiple uses for feed and industrial use. The average maize yield per hectare
in Azerbaijan is 5-7 ton. The yield of maize crop depends on the genetic potential of a variety, in
addition to a number of environmental conditions and agro-technology systems. The major
constraints to maize production in the country are abiotic and biotic factors, such as drought,
diseases and pests.

At each stage of production and storage of seeds, possibly, the negative influence of exogenous
factors, reducing their quality. Under unsatisfactory storage or growing conditions, seeds lose their
germination ability, become infected with diseases, and are damaged by insects. The yield obtained
under production condition should be considered as the final result of the compromise between the
potential productivity of cultivated variety and the unfavorable climatic conditions.

Environmental factors directly or indirectly affect plants during their growth and
development. Some of these factors allow for the realization of high productivity potential, while
others hinder it. Selecting the best adapted variety to a given area, and properly supplementing
the agricultural measures are essential, in many instances yield losses may be due to poor plant
cover and management.

Research on cereals also proves the impact of drought and heat factors on the productivity
of various cereals. According to research conducted by Russian scientists in the desert, an
increase in average annual precipitation by 1 mm leads to a 0.8% increase in grain yield. They
also studied the impact of agroclimatic conditions on grain yield and came to the important
conclusion that an increase in average annual temperature of 1°C reduces grain yield by 17%
(Bolodurina et al., 2018).

In some studies it was reported, that germination is a direct indicator for higher crop
production. For higher productivity of maize, the main focus is to enhance the germination of the
maize (Nadeem, et al., 2017). Prolong germination duration can cause emerging seedlings to
direct interact of soil born pathogenic bacteria (Maron et al., 2013).

There are some authors reporting that (Bhattacharya et al., 2012; Tang et al., 2010;
Windauer et al., 2012; Sandhu et al., 2007) plants grown from seeds with high germination
energy and capacity show steady development that restricts competition from weeds and allows
for the maximum use of land under cultivation.

There are many factors responsible for this level of yield - some of these are low quality seed,
poor seed germination and poor seedling vigor depending on the cultivation zones. From these
factors, particularly the seed germination and seedling vigor considerable affect by sowing quality of
the seeds and selection of seeds with good quality should be attended. The seeds with high power
form vigorous seedlings increase the level of seedling formation and more powerful plants.

Full value crop obtaining depends mainly on the quality of sowing material and seed
production includes a number of technological measures: post-harvest storage, pre-sowing
treatment, disinfection and sowing (Aniskin, 1987). Along with others, one of the conditions for
obtaining a good yield of maize is the plant density per unit area and uniform distribution of
seeds in a row, which can be achieved using certified seeds with a high value of sowing qualities
in crops (Sulewska et al., 2014). The seed quality is a very important factor that determines the
early development and growth of agricultural crops.

Therefore, all studies to improve yield and nutrition of plants should take into account seed
quality, which as defined is a vitality and vigor character, facilitating the production of normal
seedlings within a very wide range of conditions found in the field (Goggi et al., 2008).

Increasing the yield of maize can be achieved with the full use of agricultural technology.

7
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Along with a high grain yield, it is important to obtain ecologically safe products. An important
place in agro technology systems aimed for high yield obtain belongs to prepare of seeds for
sowing (Pashayev et al., 2012).

Seed treatments are commonly applied to combat seed borne diseases and diseases and
pests that may be present in soil or be airborne when seedlings emerge (Wondimeneh et al.,
2013).

In this regard, pre-sowing treatment of the seeds is one of the basic prerequisites for
profitable crop production. Most maize growers, in an effort to increase their income, resort to
traditional methods of pre-sowing seed treatment, based on the use of chemical and biochemical
preparations that stimulate more intensive seed germination (Pushkina and Kurchenko, 2014).

At present, an important role is assigned to the study of alternative methods of protecting
agricultural crops to the chemical method. According to some specialists (Bezgina, 2006; Letova
and Zeynalov 2005), pre-sowing seed treatment with physical factors is promising.

Over the past years, ozone technology has been applied to many areas of agriculture
worldwide.

A number of studies have been devoted to increase of yield of agricultural crops by pre-
sowing treatment of the seeds with ozone-air mixture (Avdeeva et al., 2012; Shevchenko et al.,
2015).

The effectiveness of the treatment depends on selection of a specific 0zone concentration
and exposure time, ensuring the disinfection of the seed surface from various pathogens and
stimulation of germination. Activation of the growth and rhizogenesis of plants observed at the
early stages of development (Pashayev et al., 2012).

Therefore it was considering use of ozone-air mixture for stimulating of the seeds
germination in maize sowings.

Considering that ozone can be an alternative for pre-sowing treatment of seeds, several
experiments, in order to evaluate the effect of this gas in the sowing quality of maize seeds were
conducted in early studies. The need for laboratory and field experiments on this subject is
justified by the fact that the ozone gas is high oxidizer. Therefore, definition of concentrations of
the ozone and exposure periods of time was necessary, so that the sowing quality of maize seeds
was preserved. Hence, were conducted experiments to evaluate the sowing quality of the maize
seeds after ozonization in different combinations of concentration, and exposure period
(Mammadova, 2018).

The objectives of the study were to determine the effect of climatic conditions and pre-
sowing treatment to yield components and productivity of maize varieties of Azerbaijan
breeding.

MATERIAL AND METHODS

10 varieties of Zea mays L. of local breeding (Zakataly 68, Zakataly 380, Zakataly 420,
Zakataly 514, Local Improved Zakataly, Mirvari, Gurur, Umud, Fakhri and Emil, with 15.0 %
seed moisture) were used for the study. Field evaluation experiments were conducted in the
Zakataly Regional Experimental Station (41° 38' 1" North, 46° 38' 36" East) of Research
Institute of Crop Husbandry in 2016-2018 seasons in two variants, the seeds in control variant
treated with Vitavax 200FF, and the seeds in experimental variant treated with an ozone-air
mixture (OAM) at 250 ppm concentration for period of 20 minute (5000 ppm x min) and 10 days
binning after treatment. This regime was selected as the result of previous laboratory
experiments to determine dose/time effects of ozone on the maize seed sowing quality
(Mammadova, 2018). Also in previous different studies in laboratory and field experiments we
were used this regime with 20 and 15 days binning after treatment (Mammadova and
Abdulbagiyeva, 2019; Mammadova, 2020).

Difference of present study was shortening of binning period up to 10 days after treatment

8
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for maize seeds, which is very effective for facilitation of doing works and obtain of close results
in yield increase. At the study, the ozone gas was obtained through an ozone generator, based on
the method of Dielectric Barrier Discharge, developed by the Department of construction -
engineering, of the Azerbaijan National Aviation Academy.

An assessment of sowing quality of the seeds is made on the basis of their biological
property, such as viability. Viability is defined by denoting the germination energy and
percentage (capacity). The purpose of the germination evaluation tests was to determine the
maximum germination potential of a particular variety. Germination energy (the number
expressing the percentage of fast-germinating seeds) and germination percentage are tested
simultaneously. An assessment of the germination energy is carried out on day 4, and
germination percentage on day 7 from beginning of the test (ISTA). Seedling biometric
parameters were measured on day 8 from beginning of the test.

The sowing plot area was 10 m? (3 replications), the plant density was 50 thousand plants
per hectare. Percentage of seedling at 10 days emergence, is determining by counting in 1,80 m x
5.55m area (Carlson and Clay, 2016). Phenological observations were carried out according to
generally accepted methods (Howa Corn Plant Develops,1996). The yield and yield components
of the cob were determined at 5 randomly selected plants (Musayev et al., 2008). Moisture
content was determined by using - Dickey John GAC 2100. The results were the arithmetic mean
of the determinations to within + 1% accuracy. Correlation analysis of maize yield components
and grain yield was performed using SPSS for Windows software, version 16.1.

RESULTS AND DISCUSSION

At previous studies given regime with different binning period after treatment were used
(Mammadova and Abdulbagiyeva, 2019; Mammadova, 2019).

Difference of present study was shortening of binning period up to 10 days after treatment
for maize seeds, which is very effective for facilitation of doing works and obtain of close results
in yield increase.

Taking into account the impact of global warming on the productivity of agricultural crops,
changes in field germination and productivity depending on the climatic conditions of the region
(amount of precipitation by years and months, average and maximum temperature) and pre-
sowing treatment of the seeds were studied during the 2016-2018 years. To clarify effect of
changes in intensity of precipitation and temperature during the growing season on productivity
were analyzed meteorological indicators of the study years on (Report of Hydrometeorological
Forecasting Bureau of National Hydrometeorology Department of the Ministry of Ecology and
Natural Resources). It was defined that 2017 was relatively dry year in terms of rainfall. The
amount of precipitation in this year was 23.96 mm, lower than the total perennial.

Maize sowings in the Zagataly region with supply rainfed condition is usually carries out
in the third decade of April and the first decade of May and productivity supports by natural
precipitations. Full germination accures in the first and second decades of May. The formation of
the main vegetative mass and the formation of reproductive organs in plants takes place in June,
the flowering, grain formation, and grain filling processes takes place in July. Since the
significant increase in the average daily temperature from June coincides with the main and
intensive period of plant growth, the rains in April and May are not sufficient for their normal
development. Low rainfall in the region in June creates stressful conditions for maize.

On approch to analyze the experimental years, 2016 should be considered as theoretically
stressful year in terms of precipitation in June (Table 1). In general, the research years were
favorable for temperature in June. The fact that the temperature in June of 2018 was close to
perennial average value and in July of 2017-2018 was higher on 0.5°C and 1.4°C than the
average for many years which made some limitations for plant development and the formation of
the final yield in both variant (Table 2).
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Table 1
Amount of precipitation by years and months, mm
Indicators April May June July August Total
2014 80.1 110.1 50.1 27.5 1.6 269.4
2015 148.8 124.3 30.2 6.0 56.1 365.4
2016 115.7 144.3 52.6 112.9 18.6 444.1
2017 42.8 137.1 129.3 37.5 1.1 347.8
2018 13.5 189.5 110.7 88.7 29.7 432.1
Perennial average value, mm 80.18 141.06 74.58 54.52 21.42 371.76
Table 2
Average temperature by years and months, °C
Indicators April May June July August
2014 13.7 21.4 23.8 26.3 28.9
2015 11.6 18.2 25.8 26.7 26.7
2016 14.1 18.6 22.0 24.4 27.8
2017 12.5 18.0 22.3 26.9 27.8
2018 13.1 20.0 23.2 27.8 24.3
Perennial average value, °c 13.00 19.24 23.42 26.42 27.10

In the first step of the experiments sowing qualities of the seeds of studied maize varieties were
determined with laboratory tests. The determination of germination energy and percentage before
sowings showed that the seeds of the studied varieties had different sowing qualities. The mean value
of germination energy of the seeds in OAM variant was varied in range of 50.0%-58.0%, and in
Vitavax 200FF variant - in range of 32%-40%. Laboratory germination of the seeds of studied varieties
in Vitavax 200FF variant was good 85-91% and in OAM variant was high 90%-98%. According to
results of the experiment, in variant of OAM, a high degree of uniform germination was observed, the
explanation of which is the disinfecting and stimulating properties of ozone in given regime and
binning period. The shoot length of seedlings (10 typical seedlings were taken for each variety) in
variant of OAM was varied in range of 4.7-5.6 cm, and in Vitavax 200FF variant in range of 3.5-4.3
cm, rootlet of seedlings was large in seeds treated with OAM, the length of which in laboratory
experiments was varied in range of 6.8-7.9 cm, and in seedlings of the Vitavax 200FF variant in range
of 5.4-6.7 cm, respectively. In laboratory experiments, it was found that the variant of OAM treatment
differs in the speed of germination and increase the germination energy of the seeds.

In field experiments germination percentage of the seeds of studied varieties was changed in
range of 80.0%-85.0% in variant of Vitavax 200FF and 87.0%-92.0% in variant of OAM. The shoot
length of seedlings in variant of OAM was varied in range of 8.2-9.0 cm, and in Vitavax 200FF
variant in range of 6.5-7.7 cm, root system of seedlings was strong in seeds treated with OAM, the
length of which in laboratory experiments was varied in range of 9.3-11.0 cm, and in seedlings of the
Vitavax 200FF variant in range of 7.9-8.8 cm, respectively (Table 3).

The fact that the root system of OAM treeted seeds consists of a long root was indcated the
resistance of plant to a drought, which an important factor for climatic conditions of the growing
area. During the experimental years, a comprehensive assessment of varieties was carried out
biomorphological indicators, yield structural components, and productivity were studied.
Depending on climatic conditions of the years and pre-sowing treatment, the studied indicators
of the varieties were different. Meteorological analysis of the climatic conditions of the region
showed that inspite of the amount of precipitation in April of 2017 and 2018 was lower than the
average, according to the research years, the growth and development of plants in May took
place in a fully favorable climate condition.
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Table 3
Effect of treatments on germination of seeds in field conditions
Variant | Germination Shoot Rootlet | Germination | Shoot Rootlet
percent age, | length,cm | length, cm percent length, length,
% age, % cm cm
Variety
Vitavax 200FF OAM
Zakataly 68 84+0.20 7.4+0.20 8.8+0.10 90+0.14 8.9+0.07 | 10.8+0.34
Zakataly 420 85+0.14 7.1+0.07 8.6+0.03 92+0.03 9.0+0.14 | 11.0+0.20
Zakataly 380 80+0.07 6.7+0.14 8.5+0.20 90+0.20 8.8+0.03 | 9.5+0.03
Zakataly 514 84+0.41 6.9+0.48 8.6+0.44 88+0.20 8.8+0.24 | 10.6+0.14
L.l. Zakataly 85+0.20 7.7+0.07 9.1+0.34 92+0.07 9.0+0.10 | 11.0+0.20
Mirvari 80+0.34 6.5+0.34 7.9+0.10 87+0.14 8.2+0.07 | 9.94+0.27
Gurur 84+0.10 6.9+0.41 8.7+0.27 91+0.20 8.7+0.14 | 10.5+0.14
Umud 85+0.27 6.8+0.34 8.4+0.14 91+0.17 8.6+0.17 | 10.7+0.07
Fakhri 83+0.10 7.2+0.14 8.8+0.44 90+0.41 8.7+0.34 | 9.3+0.44
Emil 82+0.24 7.4+0.17 8.6+0.27 89+0.34 8.9+0.48 | 10.8+0.14

In terms of precipitation June of the 2016 experimental year estimated as stressfull. Since
the formation of the vegetative mass of maize and the formation of repraductive organs occurs
mainly in June, flowering and grain filling period in July, the climatic indicators of this period
had a special impact in the formation of the final yield. This is evidenced by the average air
temperature and precipitation for the years given in Tables 1 and 2. While the amount of
precipitation in June-July 2016 was 165.5 mm, in 2017 and 2018, this figure was 166.8 and
199.4 mm.

The average maximum air temperature of the experimental years in June was 28.2°C,
28.0°C, 28.8°C which was lower than the perennial average value (Table 4). Even the high
average air temperature in July of the 2017-2018 research years did not lead to a significant
decrease in productivity in the OAM variant compared to the average. This is explained by the
fact that ozone treatment made maximized germination potential of the seeds wich was lead to
effective use of the growing season, and plants were able to form biologically strong vegetative
and reproductive organs.

Table 4
Average maximum temperatures for years and months, °C
Indicators April | May | June | July August
2014 194 | 17.3 | 19.9 | 187 18.0
2015 268 | 23.7 | 246 | 235 25.5
2016 30.1 | 319 | 282 | 28.0 28.8
2017 324 | 331 | 30.1 | 32.7 33.2
2018 35.7 | 331 | 339 | 34.2 28.7
Perennial average value, °c 18.66 | 24.82 | 29.40 | 32.30 33.12

Low precipitation in June 2016, in Jule 2017, in August 2016-2017 and high average
monthly maximum temperatures (Table 1; 4) did not ultimately lead to a decrease in yield
structural components in the experimental variant. Thus, the amount of precipitation in April —
May of 2016, May and June of 2017-2018 were resulted in the formation of a high reserve of
moisture, which is accumulated in the soil, ensuring the normal growth and development of
plants. At the same time, the biomorphological characteristics and yield structural components of
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the studied varieties were high.

A comparative analysis of the maximum temperature for months during the growing
season of the maize crop in 2016-2018 also confirmed that the 2017 and 2018 experimental years
were more stressful in July. Stress factors effect in the growth and development of plants -
accumulation of vegetative mass and formation of reproductive organs, ultimately was led to
significant changes in the biomorphological characteristics and yield structural components of
plants in Vitavax variant.

As a result of research, was determined that in Vitavax 200FF variant, the studied varieties
of maize are characterized by vegetation period of an average 103-121 days, and in OAM variant
101-118 days. By the mean value of obtained result, was determined that the vegetation period
of the studied varieties of maize in Vitavax 200FF variant was exceeded experimental by 2-3
days due to stimulating effect of ozone on development from the early stages.

Comparing the results of the structural analysis of the cob and the grain yield on the
variants, was revealed that in the varieties of Vitavax 200FF variant the cob length was varied in
range of 23.0-27.0 cm, the number of seed rows per cob in range of 14.0-16.0, the number of
seeds per row 46.0-50.0, the shelling percentage 80.0-84.0%, and in OAM variant, respectively,
21.5-26.0cm, 14.0-16.0, 46.0-51.0 and 85.3-86.7%. The 1000 kernel weight in Vitavax 200FF
variant was varied in range of 320-345 gr., the productivity of 53.6-58.4 cen. per hectare, and in
OAM, respectively, 349-363 gr. and 56.8-62.0 cen. per hectare.

In spite of short cob length of most studied varieties OAM variant in different study years
were superior on the number of seeds per row, 1000 kernel weight and grain yield, which could
be explained by increased adaptability and tolerance of plants due to stimulating effect of ozone
on development from the early stages (Table 5).

Table 5
Grain yield of maize varieties, c/ha (1-Vitavax 200FF; 11-OAM)
Varieties Variant Growing years Average grain yield,
2016 2017 2018 c/ha
I 56.0 59.0 60.3 58.4 +0.27
Zakataly 68 I 64.7 60.5 62.5 62.0 £0.30
| 51.3 54.6 59.0 55.0 £0.41
Zakataly 380 I 53.1 56.6 63.5 57.7 £0.20
| 55.5 49.4 58.2 54.4 +0.37
Zakataly 420 I 57.6 58.0 62.4 59.3 +0.27
| 53.0 55.9 61.0 56.6 £0.51
Zakataly 514 I 58.2 57.9 63.5 59.9 £0.30
| 495 56.0 55.4 53.6 £0.24
Loc. Imp. Zakataly Il 54.5 57.9 58.2 56.9 +£0.44
| 52.1 49.4 60.1 53.9+0.37
Mirvari I 55.0 51.9 64.0 56.8 £0.30
I 56.5 54.8 60.8 57.4 +0.27
Gurur I 59.0 56.0 61.4 58.8 £0.20
| 55.3 57.8 60.4 57.9+0.41
Umud I 58.1 59.9 62.7 60.2 £0.37
| 53.5 55.9 59.7 56.4 +0.51
Fakhri I 55.9 58.9 62.9 59.2 £0.44
| 50.0 53.3 60.0 54.4 +0.27
Emil I 53.0 55.7 63.3 57.3+0.30
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In the present study, it was observed that pre-sowing treatment of seeds with OAM in the
proposed regime accelerates seed germination by increasing viability, and the number of fast
germinating seeds, earlier emergence and shortening the duration of almost all stages of
development, which had a positive effect on grain yield under supply rainfed conditions in
different growing years.

When the data in Tables 1 and 5 are examined, it was observed that 2017 was the relatively
dry year in terms of rainfall, the amount of precipitation in this year was 23.96 mm, lower than
the total perennial. In spite of this it was possible to obtain relatively high grain yield in OAM
variant. Differences in the dynamics of ripening of maize varieties by pre-sowing treatment of
seeds with OAM affected the productivity positively. In addition, there is a relatively weak effect
on the length of the cob, which is most pronounced in almost all the studied varieties. Therefore,
at equal or close yield potential, pre-sowing treatment of seeds with OAM influenced mainly
degree of its realization, which determined the variation of the actual grain yield in both variants.
Correlation analysis was carried out, and statistically reliable correlation coefficients (r) at the
0.01 level were revealed in OAM variant. Correlation coefficients for the studied characteristics
were determined for 10 variety of maize grown at the Zagataly RES of the Research Institute of
Crop Husbandry. Most characters were positively correlated, while 1000 kernel weight and
number of seed row per cob, number of seeds per row and shelling persentage had a negative
correlation (Table 6).

Table 6
Correlation coefficients among the characters in maize
. Cob Number of | Number of Shelling | 1000 kernel Grain
Indicators | seed row seeds per . .
ength persentage weight yield
per cob row

Cob length 1
Number of seed row | 0,407 1
per cob
Number of seeds -0,180 | -0,062 1
per row
Shelling persentage | 0,099 | 0,265 0,467 1
1000 kernel weight | 0,077 | -0,262 -0,354 -0,474 1
Grain yield 0,231 | 0,002 -0,799** -0,275 0,343 1

**- Significant at 0.01 level of probability

Correlation analysis of yield components and grain yield of maize varieties was carried
out, and statistically reliable correlation coefficients (r) at the 0.01 level were revealed in OAM
variant.

CONCLUSIONS

As a result it was concluded that OAM, at concentration of 250 ppm x exposure period of
20 minute and 10 days binning after treatment can be used as grows and adaptability stimulator
in pre-sowing treatment of the maize seeds. Differences in the dynamics of ripening of maize
varieties, specified by the pre-sowing treatment of seeds with OAM, affected productivity, by
increased 1000 kernel weight and number of seeds per cob. It is thought that the data obtained in
this study may be a reference source for use of OAM in given regime in pre-sowing treatment of
the maize seeds. In the present study it was observed that despite the different climatic
conditions of the research years, it was possible to produce a stable grain yield in the OAM
variant due to the increase of tolerance and adaptability from the initial stages of development of
the maize varieties.
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TOXUMLARIN SOPIN QABAGI iSLONMOSININ VO BECORMBO iLiNiN
MOHSULDDARLIGA TOSIRi

Sevinc M. Mammoadova ™%, Zeynal 9kparov?, Telman Nizamov?,
Onvar isayev®, Sevda Abdulbagiyeva®
' Kond Tasarriifatt Nazirliyi , Okinigilik Elmi-Tadgiqat Institutu; *Elm va Tahsil Nazirliyi
Genetik Ehtiyatlar Institutu; *Milli Aviasiya Akademiyasi, Baki, Azarbaycan

Havanin temperaturunun artmasi, torpagin kaskin qizmasi, atmosfer yagmtilarinin geyri-kafi olmasi
kond tosarriifati bitkilorinin inkisafina, xiisusi ilo vegetativ kiitlo Vo reproduktiv organlarin formalagmasi
zaman1 manfi tosir gostarir. Becorma ilinin iglim soraitindon va sopingabagi islonmodan asili olaraq 10 yerli
gargidali sortunda toxumun sopin Kkeyfiyyati, ciicartilorin biometrik parametrlori, mohsulun struktur
komponentlari vo mahsuldarligi 6yranilmisdir. Saha tacriibalori Zaqatali Bolga Tacriibs Stansiyasinda (41° 38'
1" Simal, 46° 38' 36" Sorq) iki variantda aparilmig, nazarot variantinin toxumlart Vitavax 200FF, tocriibi
toxumlar isa 0zon-hava garigigi ilo (OHQ) 5000 ppmxmin rejiminds, 10 giin saxlama miiddati ilo islonmisdir.
Hazirki todqiqatin forqi qargidali toxumlarinm iglonmadon sonra saxlama miiddotinin 10 giino goador
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qusaldilmasidir ki, bu da islorin asanlasdirilmasi vo mohsuldarligin artirilmasinda yaxin noaticalor aldo edilmasi
baximindan ¢ox effektlidir. Hor iki variantda todqiq olunan gostoriciloro hava soraiti miihiim tosir etmisdir.
Todqiq olunan sortlar arasinda toxumun ciicormasi Vo biitovliikde clicortinin biometrik parametrlori
baximindan forqlora gora eksperimental variant tistiin olmusdur. Oksar sortlarin tarla cticormoasi artmisdir ki,
bu da sonradan mohsulun struktur elementlorine tosir etmisdir. Vitavax 200FF variantinda 1000 don kiitlosi
320-345 gr, mohsuldarliq 53,6-58,4 s/ha, eksperimental variantda iso bu gostoricilor 349-363 qr arasinda
doyismis Vo miivafiq olaraq 56,8-62,0 s/ha toskil etmisdir. Beloliklo, borabor vo ya yaxin mohsuldarliq
potensiali ilo toxumlarin sopindon ovval OHQ ilo islonmosi osason onun reallasma doracasine tosir
gostormisdir ki, bu da hor iki variantda faktiki don mohsuldarliginin doyismosini miioyyan etmisdir.

Acar sozlor: qargidal, sapingabag islonma, ozon-hava qarisigy, iqlim saraiti

BJMUSTHUE NPEAIIOCEBHOM OFPABOTKH CEMSH U I'OJIA BBIPAIIIUBAHUS
HA YPOXKAMHOCTH KYKYPY3bl

Cesunpk M. Mamenosa 2, 3eiinan Aknapos?,

Teanman Huzamon®, AuBap Hcaes®, CeBna AGayaoarnesa’
'Hayuno-uccnedosamenvcruii uncmumym 3emnedenus. Munucmepemeo Cenvckozo Xossiicmea;
2Hncmumym 2enemuueckux pecypcos Munucmepemea HayKu u 06pazoeanus;
*Hayuonanvnasn Asuayuonnas Axademus

IloBbllieHne TemmepaTypbl BO3/yXa, CHIBHBIA TMEPerpeB IOYBbI, HEAOCTATOYHOE KOJIUYECTBO
aTMOc(epHBIX OCAJKOB OTPHIIATEIHPHO CKAa3bIBAIOTCS HAa PAa3BUTHH CEIHCKOXO3SHCTBEHHBIX KYIBTYD,
0COOCHHO B Tiepronl (OpMHUPOBAHMSI BET€TATUBHOW MacChl M PEIIPOAYKTHBHBIX OpraHoB. B 3aBucuMocTH
OT KJIMMATHYECKHX YCJIOBHHA TOAa BBHIpAIMBAaHHUA W MPEINOCEBHOW OOpabOTKH H3y4yalld IOCEBHOE
KayeCTBO CEMsAH, OHMOMETPUYECKHE TOKa3aTelld MPOPOCTKOB, CTPYKTYpPHBIE 3JEMEHTHI ypoxKas U
MPOAYKTUBHOCTh 10 MECTHBIX COPTOB KyKypy3bl. llojeBbIe ONBITHI MPOBOMMIM Ha 3araTalbCKON
3onanbHO# OnbiTHON Cranmuu (41° 38' 1" ¢. mr., 46° 38' 36" B. 1.) B ABYX BapuaHTaX, CEMEHa KOHTPOJIb-
HOro BapuaHrta obOpabateiBain BuraBakcom (200FF), a ombiTHbIe - 030HO-BO3AyIIHON cMechio (OBC) B
pexxume 5000 ppmxmin ¢ nepuoaoM omiexku 10 mHed. OTIMYreM HACTOSIIETO0 WCCIICIOBaHHUS ObLIO
COKpalleHHe Teprojia OTiaeKKH 10 10 gHel mociie 00paboTKU ceMsH KYKypy3bl, 4TO OueHb 3(h(HEKTUBHO
Uit oOneryeHus MpoBeJeHHS pabOT W TMONy4eHHs ONU3KHX pPe3ysNbTaTOB IO MpHOaBKe ypoKas.
[ToroaHble yCcOBUS BHECTH CYIIECTBEHHBIH BKJIAJ B M3y4yaeMmble MOKa3aTenu B oOomx BapuaHrtax. Ilo
pasMuusAM MEXKAY H3y4aeMbIMA COPTaMH IO BCXOXECTH CEMSH W OMOMETPHUYECKHM IOKa3aTelsaM
MIPOPOCTKOB B IEJIOM OIBITHBIM BApHAHT MPEBOCXO M KOHTPOIBHBINA. [loeBast BCX0xecTh OONBIIMHCTBA
COpPTOB ObLJIa MOBBIIIEHHOM, YTO B JaJIbHEHIIIEM CKa3aloCh HAa CTPYKTYpPHBIX dJIEMEHTaxX ypokas. Macca
1000 3epen B Bapuante ButaBakc (200 FF) BappupoBana B mpeaenax 320-345 rp, ypoxaitHocTh 53,6-
58,4 1/ra, B TO BpeMs KakK B OIBITHOM BapHaHTE dTH 3Ha4eHHs cocTaBwiu 349-363 rp. u 56,8-62,0 m/ra
COOTBETCTBEHHO. TakuM 00pa3oM, MpH PaBHOM WU OJIM3KOM MOTEHIHAJIE YPOKalHOCTH MPEAIOCEeBHAs
oOpaborka cemsH OBC Biusia B OCHOBHOM Ha CTCIEHb €€ pealln3allid, 4YTO W OIPEAeIsIo
BapbUpOBaHKe (haKTUIECKON YPOIKAHHOCTH 3epHA B 00OUX BapHaHTaX.

Kntouegvle cnoea: Kykypy3a, npeonocegHas  o0padomikda, 030HO-8030YUIHAA  CMECH,
Kaumamuyeckue ycioeus

Capa taqdim etmisdir: Taner Akar, PhD, professor
Redaksiyaya daxil olma tarixi: 15.08.2022

Takrar islonmaya gondarilma tarixi: 09.09.2022
Capa qabul edilma tarixi: 05.10.2022

16



AMEA Genetik Ehtiyatlar Institutunun Elmi 9sarlori, Cild XI, M 2 (2022) , s. 17-24

UOT 634.14:631.52

AZORBAYCANDA BRIiK (Prunus armeniaca L.) GENOTIPLORINDO
SARKA (Plum Pox) XOSTOLIYINO® QARSI DAVAMLILIQ
ALLELLORININ TODQIQI
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aminkarakida@mail.ru

9rik (Prunus armeniaca L.) Azarbaycanda ahamiyyatli meyva bitkisidir. Plum pox virusunun
toratdiyi sarka coayirdakli meyvalarin an miihiim viral xastaliyidir. 40-dan ¢ox 6lkada bildirilmis Plum
pox virusunun (PPV) yaratdig1 sarka xastaliyi arik (Prunus armeniaca) da daxil olmagla cayirdakli
meyva istehsal iiciin global tohliikadir. Bu yaxinlarda arikde (Prunus armeniaca) miihiim irsliloyislor
3ldd edilmisdir ki, bu da Plum pox virusunun (PPV) davamhlihq xiisusiyyatinin dayiskanliyinin coxunu
izah edan 1-ci xromosomdaki asas lokusun miiayyan olunmusdur. 9rikda (Prunus armeniaca L.) ~196
kb-dan ibarat asas PPV davamhliq lokusu (PPVres) 1-ci alags qrupunun yuxari hissasine uygunlas-
dirllmigdir. Davamhihqla alagoli bir sira molekulyar markerlar hazirlannms vo miixtalif genetik fonlarda
tasdiglonmis, onlarin seleksiya moqgsadlori iigiin tatbigi tasdiq edilmisdir. Xiisusilo uzun va bahah
fenotiplosdirma prosedurlarim tolob edon PPV davamhihgi kimi miirakkab alamatlor iigiin marker
yardimh se¢im (MAS) ananoavi seleksiyamin somoraliliyini artirmagq iiciin boyiik potensiala malikdir.
PPVres lokusuna yaxin LG1-da yerlosan dord SSR (PGS1.21, PGS1.23 vo PGS1.24) vo ZP002
markerlori todqiq edilmisdir. Bu iic (PGS1.21, PGS1.23 vo PGS1.24) SSR va ZP002 markerlarin
davamliligla slagpli allellara sahib oldugu bildirilmisdir. Davamlihgla slagali allellora malik “Harlayne”
va “SEO” sortlar1 populyasiyada da davamh allellorin axtarisi ii¢iin nazarat kimi istifads edilmisdir.3,
15, 15 va 9-da miivafiq olaraq sort va formalarda ii¢c SSR (PGS1.21-240, PGS1.23-161, PGS1.24-119) va
bir SSLP lokusunun (ZP002-127) (SEO)/Harlayne tipli davamlihq allellori askar edilmisdir. 61 arik
genotipindon 28-i an az1 bir davamhhq allelina malik olmusdur. 1-ci alags grupunda asas PPV
davamlihq lokusu ils slagali ZP002 lokuslarimin doqquz unikal allel variantlar1 miiayyan edilmisdir.
Noticalor gostorir ki, Azarbaycan ariklori PPV-ys davamh oriklorin yetisdirilmasi ii¢ciin miihiim
manbadir.

Acar sozlar: Sarka, orik, Plum pox virus, PPV davamililiq, Prunus armeniaca L.

GIiRiS

Plum Pox virusunun (PPV) sobab oldugu sarka xastaliyi hazirda Prunus névlarins tosir edon
on mithim viral xostolikdir (Garcia vo Cambra, 2007). PPV bitki viruslarinin on boyiik
ailolorindon biri olan Potyviridae aid Potyvirus cinsinin tizviidiir vo elmi/igtisadi cohatdon uygun
bitki viruslarinin ‘“Top 10’ siralamasina daxil edilmisdir (Scholthof vo basqalari, 2011).
Toxminan 1917-ci ildo Bolqaristanda ilk dofo gavalimi (Prunus domestica L.) yoluxdurmasi
tosvir edilmis (Atanasoff, 1933), PPV o vaxtdan bori on miilayim meyvo okin saholorina
yayilmigdir (Capote vo basqalari, 2006). PPV-ys davamli Prunus sortlarinin becarilmosi, xiisusilo
meyva agaclariin Sarka infeksiyasindan samarali sokildos qorunmasi miimkiin olmayan endemik
arazilordo ideal uzunmiiddatli hall yolu kimi geyd olunur (Garcia vo Cambra, 2007). Bununla
belo, davamli monboalor azdir. Riiseymplazma skrininglari ilo hazirda seleksiya programlarinda
donor kimi istifado edilon PPV-ya davamli bir nego Simali Amerika orik (Prunus armeniaca L.)
sortlart (Martinez-Goémez va basqalari, 2000) vo PPV infeksiyasina doziimliilik vo ya yiiksok
hossasliq gostaran bir ne¢o gavali genotiplorini miioyyan edilmisdir.

Genetik davamliligin istifadosi virusla miibarizs tigiin on perspektivli hall yoludur. Bununla
belo, Avropa oriklori xastaliys hossasdir (Kegler vo basqalari, 1998; Karayiannis, 1989;

17



AMEA Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild XI, M 2 (2022)

Martinez-Gomez vo basqalari, 2000). Bu giino godor davamliliq yalniz Simali Amerika oarik
riigeymindo askar edilmisdir. Amerika sortlar1 'Stark Early Orange' (SEO), 'Goldrich', 'Harlayne',
‘Stella’ vo 'Harcot' asasan seleksiya ii¢iin davamli manba kimi istifado olunur. Bu sortlardan,
xisusan do 'SEO'-dan PPV davamliligmin totbigi orik seleksiya proqramlarinda adi hala
cevrilmisdir. Ot bitkilarinin yetigsdirilmasi ilo bagl ¢atinliklors gora, marker yardimli seleksiyada
(MAS) istifado edilocok davamliligla alageli molekulyar markerlorin inkisafi hoyati shomiyyot
kosb etmisdir. PPV davamliligi ti¢iin oriklorin genetik Xoritolori hazirlanmig (Hurtado vo
basqalar1, 2002; Lambert vo basqalari, 2007; Soriano vo basqalari, 2008; Lalli vo basqalari,
2008; Marandel vo basqalari, 2009; Pilarova vo basqalari, 2010; Dondini vo basqalari, 2011;
Vera Ruiz va basqalari, 2011) vo davamliligla olageli molekulyar markerlor arasdirilmisdir.
Prunus ilisikli qrup (LG) 1-in yuxari hissasindo yerlagon PPVres ilo isarolonmis osas lokusun
davamliligin 70%-ni toskil etdiyi askar olunmusdur. U¢ SSR markerlori, PGS1.21, PGS1.23 vo
PGS1.24, rekombinantlar olmadan PPVres ilo olagoli allel variantlari géstormok ti¢iin agkar
edilmigdir (Soriano vo basqalari, 2012). MAS tadqiqatlari ii¢iin bu ti¢c SSR markerinin potensial
istifadosi Soriano vo omokdaslart (2012), Rubio vo omokdaslar1 (2014) vo Decroocq Vo
omokdaglar1 (2014) torofindon aragdirilmigdir. Daha sonra, asas namizod davamliliq genini
ehtiva edon bolgads 5 bp silinmasi ti¢iin ZP002 adli tok ardicilliq uzunlugu polimorfizmi (SSLP)
markeri hazirlanmisdir (Decroocq va basqalari, 2016, 2014).

Bu todqigatin osas moqgsadi Azorbaycanda yayilmis orik sort vo formalarinin
riiseymplazmasinda SEO/Harlayne tipli davamliliq geninin axtarilmasidir.

MATERIAL VO METODLAR

Azorbaycanin 2sas orik istehsal edon rayonlar1 hesab edilon Naxgivan, Tartor, Goranboy va
Agdasda becarilon 61 orik genotipindon (Prunus armeniaca L.) cavan yarpaq niimunolori
toplanmigdir. Yarpaq niimunalorindo Tirkiyanin Kayseridoki Erciyes Universitetinin Genom va
Kok Hiiceyro todgiqat morkozinin Aqrar Biotexnologiya s$6bosinin laboratoriyasinda
molekulyar aragdirma aparilmigdir. Niimunalordon DNT CTAB (setiltrimetilammonium bromid)
protokolundan istifado edorok ekstraksiya edilmisdir (Dolye vo Dolye, 1990). DNT-nin
konsentrasiyasini vo keyfiyyatini miioyyan etmak ii¢iin Nanodropdan (Thermo Scientific, 2000)
istifado edilmisdir.

MARKER ANALIZI

SSR fragment analizi ti¢lin fliioresan etiketli M13 (-21) primerindon 6-FAM, NED, PET va
ya VIC ilo birlikds istifade edilmis vo Schuelke (2000) torofindon tasvir edilon metoda oasason
PZR aparilmisdir. Qisaca olaraq, PZR reaksiya qarisigi 2 ul 10x PZR buferindon, 0,6 ul 50 mM
MgCl2, 2 ul 10 mM dNTP, 0,15 pul 10 uM 5' ucunda M13 (-21) quyrugu ilo sekvens-spesifik
forward praymerdon vo 0,35 pl 10 uM sekvens-spesifik reverse praymer vo 0,20 pl 10 uM
universal fliloresan etiketli M13 (-21) praymer, 0,2 pl 5U/ul Taq polimeraza vo 3 ul 25 ng
niimuno DNT-don toskil olunmusdur. Umumi reaksiya miihiti distillo edilmis su ilo 20 pl-o
catdirilmigdir. PZR programi 94 °C-do 3 doqigalik ilkin denaturasiyadan, ardinca 94 °C-do 30
saniyslik denaturasiya marhalasinin 35 dovrii, 60 °C-ds 40 saniyslik yumsalma marhalasi vo 72
°C-da 1 dogigelik uzadilmasi addimindan ibarat bir prosesdir. PZR proqramina slave 7 dagigoalik
uzatma addimi alavs edilmisdir. PZR tglin, parlaq bandlor yaratmaq magsadi ilo biitiin praymer
ciitlori tiglin uygun olan altmis doroco bir annealing temperaturu istifado edilmisdir. Yeddi uL
PZR mohsulu agaroz gelds goriintiilonmisdir. Qalan PZR mohsuluna 10 uL distillo suyu slava
edilmisdir vo fragment analizi {iglin istifado olunana godor -20 °C-do saxlanilmisdir. Bundan
olava, PPVres-o bagli marker ZP002 (Decroocq vo basqalari, 2014) davamliligin skriningi {igiin
istifads edilmisdir. ZP002 praymer ciitii {igiin PZR fliioresan etiketi olmadan yerinoa yetirilmisdir
vo 3% agaroza geldo vizuallagdirilmigdir. 'Harlayne' vo 'SEQ' sortlart PPV davamliliginin
yoxlanilmasi {igiin pozitiv nazarat kKimi istifads edilmisdir.
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PPV DAVAMLILIQ ALLELLORININ TODQIiQi

Populyasiyada davamli allellorin axtariginda nazarst kimi davamli slagsli allellors sahib olan
'Harlayne' va 'SEQ' sortlarindan istifads edilmisdir. 239, 160, 118 allellari Soriano vo amokdas-
larinin (2012) niimayis etdirdiyi kimi miivafiq olaraq PGS1.21, PGS1.23 vo PGS1.24 ii¢iin
davamliligla alagali allellordir, bu isdo eyni fragment analizi yanasmasi (Schuelke, 2000) istifads
etdilmisdir.

Todgigatimizda tg allel (240, 161, 119) {igiin nukleotid artimin1 miisahido etdik, bunun da
Kimyavi oxunma ilo alagoadar ola bilocayir guman edilir. Cadval 1-do SSR markerlari vo ZP002
torofindon istehsal edilon allellor gostorilmisdir. PGS1.21-240, PGS1.23-161, PGS1.24-119
allellori uygun olaraq 3, 15, 15 niimunads miisahide edilmisdir. PPVres lokusuna yaxin yerlogon
ZP002-127 alleli 9 niimunads miisahido edilmisdir (Cadval 1). Iyirmi sokkiz niimuns bu dord
davamliligla olagsli alleldon on azi birini istehsal etmigdir. Davamli "Harlayne" vo "SEQO"
gozlonilon davamliliq allellarini (240, 161 vo 119) istehsal etmisdir. Aragdirmamiz gostordi ki,
todqiq edilmis orik niimunalarinin taxminon yarisi (46%) PPV-ya qars1 davamliliq allelino malik
olmugdur. Agdas monsoli “May Natiq” sortu bir lokusda homoziqot (PGS1.24) va {i¢ lokusda
(PGS1.21, PGS1.23 vo ZP002) heteroziqot olan davamli allellor niimayis etdirmisdir. Nax¢ivan
monsali “Qayis1” sortu li¢ lokusda (PGS1.23, PGS1.24 vo ZP002) heteroziqot olan davamli
allellor niimayis etdirmisdir. 44 Nax¢ivan monsoli niimunadan on dogquzu (43.2 %), 6 Tortor
monsalidon ikisi (33.3 %), 3 Goranboy monsgalidon hamisi (100 %) vo 8 Agdas mongalidon dordi
(50 %) davamliliq allellorindan on azi birini dasimisdir. Zeynabi vo Yeni forma 1 niimunalori
dord lokusda (PGS1.21, PGS1.23, PGS1.24 vo ZP002) heteroziqot davamli allellor niimayis
etdirmisdir. Ag Nabati, Tiirkiys sortu, Forma 1 (PGS1.24, ZP002) va Irandan golma (PGS1.23,
PGS1.24) niimunalori iki lokusda heteroziqot davamli allellor niimayis etdirmisdir. Niimunalor
Maygigoyi, Mehmani, Haqverdi, Kiirdosi, Talibi, Limon orik 1, Ag orik Gecyetison, Agca Nabad
2, Iran sortu, Forma 2 vo Ag orik El¢in yalmz bir davamli PGS1.23 markerino malik olmusdur.
Yeddi niimuns ("Agcanabad' 1, 'Ag orik Tezyetison', '‘Badam orik', 'Alga orik', 'Mayovka' 1,
'Qirmiziyanaq' vo '‘Mayovka' 2) PGS1.24 lokusunda 119 allellini niimayis etdirmisdir. Nax¢ivan
mongali "Ag badami" vo "Osgorabat" ZP002 lokusunda 127 allellini niimayis etdirmisdir.

Cadval 1
LG1-da PPVres lokusuna yaxin yerlason PGS1.21, PGS1.23, PGS1.24 va ZP-002 markerlarinda
niimunalarin allel profili

Niimunalor PGS1.21 PGS1.23 PGS1.24 ZP002
Zeynabi 194/240 159/161 119/123 127/132
May Natiqg 208/210 159/161 119/119 127/132
Ag orik Giilnar 194/214 155/155 121/158 132/132
Yeni formal 194/240 161/163 119/121 127/132
Cir Zoforani 194/210 155/173 121/123 132/132
Cir arik 194/210 155/173 121/123 132/132
Qayisi 194/240 155/163 119/121 127/132
Maygigoyi 212/214 161/163 - 132/132
Balyarim 214/220 171/173 123/123 132/132
Hampa 194/210 153/155 123/149 132/132
Yeni forma 2 212/214 155/155 - 132/132
Cir Nax¢ivan 194/210 153/155 - -
Yay Sorofi 194/210 149/155 123/149 132/132
Salax 1 194/210 153/155 121/121 132/132
Toborzo 1 194/210 153/155 121/121 132/132
Toxum Somsi 194/210 149/155 123/123 132/132
Gecyetigon 194/214 153/155 - -
Badami 1 194/214 153/155 123/123 132/132
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Cadval 1-in davamu

Niimunalor PGS1.21 PGS1.23 PGS1.24 ZP002
Mehmani 212/214 159/161 - 132/132
Haqgverdi 1 212/214 155/161 123/123 132/132
Ag Nabati 198/216 147/153 119/121 127/132
Kiirdosi 194/214 147/161 121/121 132/132
Talibi 212/214 155/161 121/121 132/132
Tiirkiya sortu 198/216 147/153 119/121 127/132
Ag badami 198/216 147/153 121/149 127/132
Agcanabad 1 194/194 155/159 119/121 132/132
Limon orik 1 212/214 159/161 - 132/132
Forma 1 198/216 147/153 119/121 127/132
Ag orik Gecyetison 194/216 159/161 - 132/132
Ag orik Tezyetigon 194/214 153/155 119/121 132/132
Ordubad oriyi 194/214 153/155 121/121 132/132
Ag orik 194/214 153/155 121/121 132/132
Badam orik 1 194/214 153/155 121/121 132/132
Somsi 194/210 153/155 121/149 132/132
Badam orik 2 194/214 153/155 119/121 132/132
Agca Nabad 2 212/214 155/161 - 132/132
Goyco Nabad 194/210 153/155 121/149 132/132
Haqverdi 2 194/210 153/155 121/158 132/132
Iran sortu 194/214 155/161 121/121 132/132
Ordubad Sorafi 194/214 153/155 121/158 132/132
Heydari 194/214 153/155 - -
Ordubad cir1 214/216 153/155 121/121 132/132
Forma 2 212/214 159/161 - 132/132
Irandan golmo 212/214 147/161 119/121 132/132
Ordubad Nabati 194/210 155/173 - -
Yeni forma 3 208/210 171/173 123/123 132/132
Salax 2 194/214 153/155 121/121 132/132
Alga orik 194/194 155/159 119/121 132/132
Abu Talibi 212/214 153/155 121/158 132/132
Toborzo 2 194/210 155/181 121/149 132/132
Ag orik Elgin 194/194 155/161 121/121 132/132
May Goranboy 194/214 153/155 121/158 132/132
Mayovka 1 194/220 153/155 119/123 132/132
Badami 2 194/214 153/155 121/158 132/132
Salax 3 194/210 155/181 121/149 132/132
Qirmiziyanaq 194/214 153/155 119/121 132/132
Irovan oriyi (Salax) 194/214 155/155 - -
Mayovka 2 194/214 153/155 119/121 132/132
Limon orik 2 194/214 153/155 121/158 132/132
Osgorabat 194/214 155/163 123/123 127/132

NOTICOLOR VO ONLARIN MUZAKIROSI

Orikdo PPV miiqavimoti LG1-in yuxari hissasinds asas lokus vo homginin LG3 vo LG5-do
kicik lokus torafindan idars olunur (Lambert va basqalari, 2007; Lalli vo basqalari, 2008; Sicard
Vo basqalari, 2008; Soriano vo bagqalari, 2008). Osas lokusun yaxiliginda bir nego molekulyar
marker yerlosdirilmisdir (Dondini vo basqalari, 2011; Vera-Ruiz vo basqalari, 2011; Soriano va
basqalari, 2012). PPVres lokusuna yaxin yerlogsmasino baxmayaraq, PPVres lokuslarina yaxin
SSR-lar orik sortlarinin davamliligina zomanst vermir. Bununla belo, SSR-lardan ii¢iiniin
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(PGS1.21, PGS1.23 vo PGS1.24) PPVres lokuslart (Soriano va basqalari, 2012) va ii¢ SSR
lokusunda PPV davamliliq allelinin PGS1.21, PGS1.23, PGS1.24 olmasi ilo six alageli oldugu vo
MAS tadqiqatlart tiglin perspektivli oldugu bildirilmisdir. Buna gora do, tadqigatlar bu ti¢ lokus
tizorindo comlonmisdir. Zuriaga vo oamokdaslart (2013) -196-kbp PPVres lokuslarina uygun
golon BAC klonlarmi sekvenslosdirmis, tohlil edarok, sekvenslonmis bolgads bu {i¢ markerin
movcudlugunu tosdiglomisdir. MAS tadqgiqatlart iiclin bu {i¢ markerin potensiali bir neg¢o
todgiqatda Oyranilmisdir. Digor torofdon, Soriano vo omokdaslari (2012) davamli vo hossas
ariklori skrin edon 31 niimunani yoxlamis vo gostormisdir ki, li¢ lokusda hor bir marker {igiin
timumi allel hassas riiseymplazmada deyil, biitiin davamli sortlarda vo seleksiya manbalorinda
moveuddur. Rubio vo amakdasglar1 (2014) 80 niimunani genotiplomisdir ki, bu {i¢ lokus biitiin
davamli sortlar tiglin davamliliq allellorinin birlogsmasini gostormis vo buna gora do fenotiplorlo
six olage niimayis etdirilmisdir. Lakin bu todqiqatg¢ilar bazi genotiplords bunun bels olmadigini
bildirmiglor. Masalon, hassas Alba sortu vo (1002) 8-6 bu allellori gostormisdir. Eynilo,
Decroocq vo amokdaslari (2014) markerlori todqiq etmis vo belo naticays golmislor ki, PPVres
asas lokusu ilo birgs lokallagdirilmis markerlarin istifadosi davamli oriklorin segilmasi {igiin
tamamilo etibarli deyil. Azorbaycan niimunalari iigiin fenotipik molumatimiz olmadigi {igiin
markerlorin etibarliligi yoxlanmamigdir. Azarbaycan niimunalari arasinda iyirmi sokkiz niimuna
davamliliq allellorindon an az birini niimayis etdirmigdir. 'Harlayne' vo 'SEO" ilo yanasi, Agdas
monsali 'Zeynabi' vo Nax¢ivan moangoli 'Yeni forma' 1 dord lokus iigiin davamliligla slagoli
allellor niimayis etdirorok, galocok davamlilig-seleksiya todqiqatlarina diqqst ¢okdi. 'Zeynabi' vo
'"Yeni forma' 1 nimunalori dord lokus ii¢iin heteroziqot davamliligla oslagali allellor niimayis
etdirmisdir.

Yekun olaraq, biz 61 Azarbaycan arik niimunasi PPVres lokusu ilo alagali markerlarlo PPV
davamliliq {gilin yoxlanildi. Nimunslorin miisyyon hissasi virusa qars1 hassas idi, bu da srazidos
virusa qarst miibarizo vo davamliligin artirilmasmma ehtiyac oldugunu gostorir. Onlarin
molekulyar genetik saviyyads todqiqi, miixtalif stres amilloro davamliligimin Gyronilmasi vo
seleksiyada effektiv istifadosi aktualdir. Azorbaycanda yayilmis orik genotiplorinin sarka
xastaliyina davamliliginin todqiqi ilk dofa aparilir. Azarbaycanda bu virusun miisahido edilmasi
barads heg bir tadgigata rast galinmir. Bu todgiqatda miiayyan edilmis yeni davamliliq manbalari
quru orik seleksiya proqramlar ii¢iin faydali olacaqdir. Sarka meyvo bitkilori ii¢iin olduqgca
tohliikali virus xostoliyidir vo demok olar ki, bolga oOlkalorinin oksariyystindo miisahido
olunmusdur. Xostolik Avropada genis yayilmisdir vo Azarbaycana qonsu 6lkalordon Tiirkiys vo
Rusiyada yayildig1 haqqinda malumat verilir. Xastalik hor zaman Azarbaycan orazisine do kego
bilor vo by sobabdon Azorbaycanda becarilon arik sort vo formalarinin xastaliys davamliliginin
oyranilmasi vo davamli sort vo formalarin segilorok seleksiyada istifadasi olduqca aktualdir.

NOTICO

Beloliklo, aparilmis todqiqatin noticalori gostorir ki, Azorbaycanda yayilmis orik sort vo
formalar1 igorisindon davamliliq genlori askar edilmis niimunoalordon golocokdo davamliliq
istigamatinda seleksiya islorinds, 0 ciimlodon genetik donor kimi digar 6lkolorde do davamli
sortlarin yaradilmasinda istifadosi mogsadouygundur.
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W3YYEHME AJUIEJEN PESUCTEHTHOCTH K BUPYCY IHAPKH (Plum Pox)
Y TEHOTHUIIOB ABPUKOCA (Prunus armeniaca L.), PACITIPOCTPAHEHHBIX
B ASBEPBANJI)KAHE

Amuna Pakuga
Hnemumym eenemuueckux pecypcos Munucmepcmea HayKku u 00pazoeanus

Ao6pukoc (Prunus armeniaca L.) siBisercss BaXHBIM (PPYKTOBBIM pacTeHHeM B AsepOaiimkane.
bonesup mapku, Bb3biBaeMas Plum pox virus (PPV), omHo u3 Hambosee BPEIOHOCHBIX BHPYCHBIX
3a00JIeBaHUI KOCTOYKOBBIX IUIONOB. JlaHHas 0oJe3Hb 3aperucTpupoBaHHast Oojee 4eM B 40 crpaHax,
npeacTaBiIsieT co00i Cephe3HyI0 TI00abHYI0 YIpo3y MPOU3BOJCTBY KOCTOUYKOBBIX KYJIBTYP, BKIJIIOYAsS
abpuxoc (Prunus armeniaca). HemaBHo ObLI JOCTHTHYT 3HAUUTEIBLHBINA MPOrPecC B M3yUYEHHH aOpHKOca
(Prunus armeniaca), WaeHTH(QUIHPOBAB OCHOBHOM JIOKYC Ha XpoMocoMe |, KOTOpBIH OOBSCHSET
OONBLIYI0 YacTh BapHallid NMPH3HAKA YCTOHYMBOCTH K BHpYCY ocnbl ciuBbl (PPV). I'maBHBINA JOKYyC
ycroiunBoct Kk PPV (PPVres) pasmepom ~196 t.aLH. y abpukoca (Prunus armeniaca L.) Obur
KapTHPOBaH B BEPXHEH YaCTH MEPBOM I'PYNIbI CUEIUICHUS. Psii MONEKYISIpPHBIX MapKepOB, CBSI3AHHBIX C
YCTOWYMBOCTBIO, OBLIT pa3paboTaH W MPOBEPEH Ha PazIMYHBIX T€HETHYECKUX (HOHAX, YTO MOATBEP)KIACT
WX MPUMEHEHHE B MEJAX cenekiuu. Mapkepras cenekius (MAS) obmagaer G0IbIINM MTOTSHIUAIOM IS
HOBBIIEHHUS YP(HEKTUBHOCTH TPAAUIIMOHHON CEJIEKIUH, OCOOCHHO B OTHOIICHHMH CIIOXKHBIX NPHU3HAKOB,
TaKMX Kak ycTOWYMBOCTH K PPV, kotopple TpeOyiOT IIUTEIBHBIX W JOPOTOCTOSAININX IPOIEAYD
¢enotunupoBanus. beumm m3ydensl uerblpe Mapkepa SSR(PGS1.21, PGS1.23 u PGS1.24),
pacnonoxxennbie Ha LG1 psagom ¢ noxkycom PPVres u mapkepom ZP002. Coo01mianocs, 4To 3TH TpU
mapkepa SSR (PGS1.21, PGS1.23 u PGS1.24) u mapkep ZP002 wuMErOT ajulend, CBA3aHHBIE C
ycroitunBocteio. Copra «Harlayne» u «SEO», comepikamiue ajuieny, CBS3aHHBIE C YCTOWYHUBOCTBIO,
TaKXe HCIOJIb30BAINCH B KAUYECTBE KOHTPOJICH ISl TOMCKA aJlleNied yCTOWYMBOCTH B momyssiuuu. B 3,
15, 15 u 9 coprax u popmax coorBercTBeHHO Tpu SSR (PGS1.21-240, PGS1.23-161, PGS1.24-119) u
oauH Jokyc SSLP (ZP002-127) (SEO)/Harlayne. 13 61 renotumna abpukoca 28 uMemnH 1o KpaiHei mMepe
OJIMH aJuIeNb yCToiuMBOCTH. B rpymnme cueruieHus 1 ObUIO MACHTU(DHUIUPOBAHO JIEBATH YHUKATBHBIX
aJJIeNbHBIX BapuaHToB JOKycoB ZP002, CBS3aHHBIX C OCHOBHBIM JIOKyCOM YycToW4mBOCTH K PPV.
Pe3ynbraTel MOKa3bIBalOT, YTO a3epOail/kaHCKue aOpUKOCHI SIBISIOTCS BAXKHBIM HCTOYHHUKOM  JUIS
CeJIeKIIUH aOPUKOCOB, YCTOMYNBHIX K PPV.

Knioueevie cnoea: Ilapka, abpuxoc, Plum pox virus, pezucmenmuocmos k PPV, Prunus
armeniaca L.

STUDY OF RESISTANCE ALLELES TO SHARKA (Plum Pox) IN APRICOT
(Prunus armeniaca L.) GENOTYPES SPREAD IN AZERBAIJAN

Amina Rakida
Genetic Resources Institute of Ministry of Science and Education

Apricot (Prunus armeniaca L.) is an important fruit plant in Azerbaijan. Plum pox virus is the most
important viral disease of pome fruits. Sharka disease caused by Plum pox virus (PPV) reported in over
40 countries, is an important global threat to stone fruits production including apricot (Prunus
armeniaca). Important progress has recently been made in apricot (Prunus armeniaca), identifying a
major locus on chromosome 1 that explains much of the variation in the resistance trait of plum pox virus
(PPV). A major PPV persistence locus (PPVres) of ~196 kb in apricot (Prunus armeniaca L.) was
mapped upstream of linkage group 1. A number of resistance-related molecular markers have been
developed and validated in different genetic backgrounds, confirming their application for breeding
purposes. Marker-assisted selection (MAS) has great potential to improve the efficiency of conventional
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breeding, especially for complex traits such as PPV resistance, which require long and expensive
phenotyping procedures. Four SSR markers (PGS1.21, PGS1.23 and PGS1.24) located on LG1 close to
the PPVres locus and the ZP002 marker were studied. These three (PGS1.21, PGS1.23 and PGS1.24)
SSR markers and the ZP002 marker have been reported to have resistance-associated alleles. The
cultivars "Harlayne" and "SEQO" harboring resistance-related alleles were also used as controls for the
search for resistance alleles in the population. In 3, 15, 15 and 9, respectively, cultivars and forms
contained three SSRs (PGS1.21-240, PGS1.23 -161, PGS1.24-119) and one SSLP locus (ZP002-127)
(SEO)/Harlayne-type resistance alleles were detected. Of the 61 apricot genotypes, 28 had at least one
resistance allele. In linkage group 1, nine unique allelic variants of the ZP002 loci associated with the
major PPV resistance locus were identified. The results show that Azerbaijani apricots are an important
source for breeding PPV-resistant apricots.

Keywords: Sharka, apricot, Plum pox virus, PPV resistance, Prunus armeniaca L.
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ABSERON SORAITINDO Bixa orellana L. NOVUNUN GENERATIV
COXALDILMASI VO IQTiSADI SOMOROLILIYI

AYNUR HUSEYNOVA

AMEA Dendrologiya Institutu, Baki s., AZ 1044, Mordakan gas., S.Yesenin kiig., 89;
aynur.huseynova.1968@mail.ru

Maogqalada Bixa orellana L. va ya Bixa annato L. noviiniin bioloji xiisusiyyatlari, ¢oxaldilmasi,
ciicortilorinin morfoloji tosviri, 1-3-illik tinglorin béyiimo dinamikasi, inkisaf bioritmi, kok sistemi,
igtisadi samoaraliliyi haqqinda molumat verilir. Biomiixtslifliyin miihafizasina dair hayata kegirilon
layihalor corcivasindo Dendrologiya Institutu diinyamin miixtolif Botanika Baglar1 vo Institutlar:
il toxum miibadilasi aparir. Son doévrlor yalmz yeni nov dekorativ bitkilor deyil, qida, kond
tasarriifati, sonaye shamiyyatli bitkilorin do introduksiyas1 vo iglimlosdirilmasi, tasarriifat shomiy-
yotliliyinin Oyronilmasi uzra genis tadqiqatlar aparilir. Abseronda introduksiya olunan yeni
novlorin bioekoloji xiisusiyyotlori elmi asaslarla oyronilir. Bitki homisoyasil, dekorativ olmagqla
yanas1 toxumlarin torkibinds olan qirmizi pigmenti ilo tammmir vo analoji sintetik vasitolora
alternativ olaraq qida boyasi kimi genis istifads olunur. Ronglondirici, toxumdan ekstraksiya yolu
ilo aldo edilir vo toz vo ya pasta soklinds istifado olunur. Bitkinin biitiin hissalori ronglayici
pigmentdan ibaratdir, xiisusilo qirmizi-narinci rangin monbayi olan Jtli toxum qabigr bixsin
maddasi ilo zangindir. Onun 3sas komponenti qirmizi1 boya bixindir. Bu bitkinin toxumlar1 tokcd
gida mohsullarinda deyil, tekstil, boya vo kosmetika sonayesinds diinyada oan c¢ox istifado olunan
boyalardan biridir. Onun istifadosi, Umumdiinya Sahiyya Taskilat1 (UST) torafindon gobul edilon
bir ne¢d névdon biri olan sintetik boyalarin momulat vo kosmetika istifadasino qadaga qoyulmasi
sabobindan stimullasdirilib, ¢iinki o, zoharsiz olmaqla yanasi, qida doyarini doyismir. Digor maraqh
fakt ondan ibaratdir ki, diinyada istehlak edilon biitiin tabii ranglondiricilorin 70%-i annattodan
dldo edilir. Annatto toxumlar1 (Bixa orellana L.) bir ¢ox ononavi Asiya yemaklorinda tobii
ronglondirici kimi istifads edilir. Annatto biitiin tabii boyalar arasinda iqtisadi shomiyyatina gors
diinyada ikinci yeri tutur vo onun ekstrakti antimikrobial vo antioksidant xiisusiyyatloring
malikdir. Bitki el arasinda “Dodaq boyasi agac1” kimi tammmir. Bixa orellana L. ekstrakti
pendirlarin, yoqurtlarin, yaglarin vo digar siid moahsullarimin ticarat goriiniisiinii yaxsilasdirmaq
iiciin istifads edilon gida slavasi E160b kimi qeyds alimib.

Acar sozlar: introduksiya, bioekoloji xiisusiyyatlar, coxaldilma, morfologiya, boyiima va inkigaf,
kok sistemi, igtisadi somara

GIRIS

Todgiqat ilk dofs olarag AMEA Dendrologiya Institutunun “Agac - kollarin introduksiyasi
vo iglimlosdirilmasi” laboratoriyasinin saholorindo 2020-2022-ci illordo aparilmigdir. Bixa
orellana L. néviiniin toxumlar: Italiya-Padau Markozi Nobatat Bagindan miibadilo naticosindo
alds edilmisdir.

Bixa orellana XVII asrdo ispanlar torafindon gotirilmis vo Conub-Sorqi Asiyada da becarilir.
Bir ne¢o noéviin moévcudluguna baxmayaraq, on ¢ox yayilant ilk Amazon soyyahi avropali
Fransisko Orellananin gorafino adlandirilan Bixa orellana —dir.

Bixaceae Kunth. fasilasi, Bixa L. cinsi, Bixa orellana L. vo ya Bixa annato L. névii Conubi
Amerika qitosinin tropik bolgalorinds yetison kol va ya kigik agacdir. B. orellananin hiindiirliyt
3-5 metr olub, bazon 10 metrs ¢atir. Govdosi qisa, diametri 20-30 sm olub, tiind boz qabighdir.
Novbali diiziilmiis yarpaqlari, iti uclu, tiroksokilli, agiq yasil olub, uzunlugu 10-20 sm vo eni
5-10 sm-dir. Diametri 5 sm olun, zarif ag va ya ¢ohray ¢igoklori bes logakli, bes kasaciglidir. Bir
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giin 6mrii olan ¢igoklor ikicinsli olub ¢oxsayli uzun, nazik, saplaq soklindo olan erkokciklor
morkozdon keonarlara dogru oyilir. Disicik- nal sokilli, bir stilodiyali ve 3 yariq bascighdir.
Yumurtaliq tokhiiceyralidir.

Bixsin ¢i¢oklori miixtalif ndv arilar vo hogoratlar torofindon tozlanir. Meyvalori yumusaq
tikanlarla Ortiilmiis qurmizi-qohvoyi sarvari dostoye yigilmls, yumurtavari qutucuqlardir.
Qutucuglar mumlu, gan-qirmiz1 gabiqla ortiilmiis 30-45 konusvari toxumdan ibaratdir. Qabigin
tam yetismosi zamani gabiq quruyur, barkiyir vo toxumlari {izo ¢ixarmagq tigiin acilir. Annato
soldugdan sonra meyvalor formalagmaga baslayir. Yetisdikdos, onlar tamamils uzun iti tikanlarla
ortiilmiis, gohvoyi-qirmiz1 vo ya parlaq qirmizi rongli yuvarlaq qutucuglara gevrilirlor. Onlar 2
hissoya boliiniir. Qutucuq meyvasinin i¢orisindoki toxumlar formaca piramidaldan-konusvariys
gadoar dayisir. Uzunlugu 0,3-0,5 sm va diametri 0,2-0,3 sm-dir, orta hesabla 30-60 toxum olur.

MATERIAL VO METODLAR

Tadgiqat tiglin okin materiali olan Tropik Amerika monsali Bixa orellana L.vo ya Bixa
annato L. névii italiya- Padau Morkozi Nobatat Bagindan miibadilo naticosindo oldo edilmisdir.
Ik dofo olaraq Abseron soraitindo Bixa orellana L. néviiniin bioekoloji xiisusiyyatlori,
coxaldilmasi, ciicartilorinin morfoloji tosviri, 1-2-illik tinglorin béylima dinamikasi, kok sistemi,
iqtisadi somoraliliyi elmi osaslarla dyronilmisdir. Oyronilon néviin iizerinde hor ongiinliikdo
miisahidolor aparilmigdir. Introduksiya U.M. Agamirov, M.R.Qurbanov (1985), toxumla
coxaldilma M.K Firsova (1955), ciicertilorin morfologiyas1 1.Q.Serebryakov (1952), illik boy
artim1 A.A.Molcanov, V.V.Smirnov (1967), bitki iizerindo fenoloji miisahidolor I.N.Beydeman
(1954), bioekoloji xiisusiyyotlor iskandorov E.O. (1989), kok sisteminin morfologiyast V.A
Kolesnikov (1972) metodikalar1 tizra (Thomas, Colvin et.al., 2005), (Jloypumo, Maprunec, 2010)
vo adabiyyat materiallarindan (Bastos et al., 1999) istifado etmoklo Gyronilmisdir.

NOTICOLOR VO ONLARIN MUZAKIRISI

Bixa orellana L. noviiniin Abseron soraitindo introduksiyasi vo uygunlagdirilmasinin elmi
osaslarla Oyronilmosi tiiglin  noviin  fordi inkisaf morhololorindo bioloji veo morfoloji
xUsusiyyotlorinin arasdirilmasi vacibdir.

Bixa orellana L. noviiniin ilk avval toxumlari 12-24 saat isti suda saxlandigdan sonra
10.06.2020 tarixdo torpaq, qum vo torf qarisiginda, 1:1:1 nisboti soklinds hazirlanmis substratda
1,5-2,0 sm darinliyindo sopilmisdir. Uzari siiso ilo ortiilorok isti (23-25°C) isigh yerdo saxlan
migdir (@upcona, 1955). Ik ciicortilor toxum sopildikdon sonra 13-15 giin arasinda goriinmiis
(23. 06. 2020), kiitlovi ciicartilor 30.06.2020 tarixindo geyd edilmisdir. Toxumlar yeriistii ciicorti
vermisdir. Hipokotil ¢ohrayr rongdo olub, uzunlugu 1,9-2,0 sm, epokotil iso 1,5 sm-dir. Kok
sisteminin inkisafi yeriistii hissonin inkisafi ilo eyni dovrdo baslamigdir. Lopoyarpaqlar parlaq,
oval, ayasi kiit, biinovrasi tirokvari,agiq yasil rongds olub, sonradan tiindlosir. Bixa orellana L.
ndviiniin cilicortilorinin hiindiirliiyli iyul aymin ikinci ongiinliiyliniin sonunda 6-7 sm-9, {iglincii
onglinliiyliniin sonunda iso 9-11 sm-o catib. Omolo golmis cavan zoglarin lizorindo 3-5 yarpaq
olmusdur.

Avqust aymnin birinci ongiinliiylinds ciicartilorin hiindiirliiyii 14-18 sm, avqust ayinin ikinci
va l¢clincii ongiinliiylindo 20-22 sm, sentyabr ayinin birinci ongiinliiyiinde 25-30sm-o catmigdir.
Noticolor odobiyyat moalumati ilo uzlasir (Cepe6psikos, 1952) Ciicartilorin intensiv bdyiimosi
havanin temperaturunun yiiksolmasi ilo olagodar olaraq daha da siirotlonmis vo bu proses
sentyabr aymin sonuna qodor davam etmisdir. Sentyabr ayinin ikinci ongiinliiyiindon baglayaraq
bitkinin inkisafi zoiflomisdir.
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Cadval 1
Bixa orellana L. néviiniin toxumlarinin ciicormasi
Nov Sapin vyeri Toxum Sepin | Ciicartilorin | Ciicarma Ciicartilarin
Say1 vaxti alinmasi % galma %
Bixa orellana | Dendrologiya | 25 odod | 10.06. 23. 06. 80 60
L. Institutu

Yuvenil yarpaqglar birdofolik lopoyarpaqlarinin arasindan ¢ixir. 1 hoqiqi yarpaglar

02.07.2020, sonrakilar iso ardicilligla iyul ayinmn axirlarinda gériinmoys baslamisdir. Govdo
lizorindo novbali diiziilmis haqiqi yarpaqlar- saplaqli, tiroksokilli, aciq yasil, paqlaq, tam konarli,
damarlanmasi tor sokillidir.

Sokil 1. Bixa orellana L. ilk vs kiitlovi ciicartilori

2020-2022-ci illordo noviin illik boy artimi arasdirilmigdir. Vegetasiya miiddoti orzindo
bitkinin hiindiirliiyti, ¢atirinin diametri Ol¢iilmiisdiir. Abseron soraitindo Bixa orellana L.
néviiniin  bdyiimo dinamikasmin vo illik boy artimmin Oyronilmasinin nozori vo praktiki
ohomiyyati vardir. Bu mogsadlo todqigat zamani 1-3 illor, eyni zamanda sonraki dévrds todqiq
etdiyimiz bitkinin movsiimi boylimosi, illik boy artimi aragdirilmigdir. Tadgiqatlardan molum
olmusdur ki, Bixa orellana L. noviinde boyiimo 2 dovra ayrilir, I dévrds intensiv boy artimi
may ayimin II ongilinliilyiindon iyun ayimin sonuna qodor, II bdyiimo avqust aymin sonundan
baslayaraq oktyabr ayinin III ongiinliiylina godor davam edir.1-ci ildo illik boy artimi 14-16 sm,
ikinci, ticlincli ilden iso inkisaf siirotlonorok illik boy artimi 39-41 sm olmusdur. Noticolor
odobiyyat molumati ilo uzlasir (Moauanos, 1967). Bixa orellana L. néviiniin illik boy va
inkisafinin biometrik gostoricilori codval 2-do verilmisdir.

Cadval 2
Bixa orellana L. néviiniin boyiims dinamikas1 (2020-2022)

- Catrin Govdanin Yan budaglar
Nov Hlor Hundiirlik diametri diametri |
(sm-1o) S Uzunlug
(sm-1v) (sm-1a) ay (sm-1a)
B. orellana L. 2020 16 -23 18-22 1,5 8-11 7-10
2021 36-39 38- 44 2,2 9-14 11-14
2022 | 69-80 59-62 4,2 14-23 16-19
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Umumiyyatlo bitki doqquz ay vegetasiya edir.Vegetasiya miiddoti 280+5 giin arasinda
doyisir. Bixa orellana L. yanvar aymnin II ongiinlityiindon mart ayinin II ongiinlityiina qodor 70
+9 giin nisbi dinclik dovrii kegirir (beiineman M.H. 1954).

Sokil 2. 1-illik vo 3-illlik Bixa orellana L.

Kifayot godar boyiiyan bitkilor 25.04.2022 tarixde tocriiba sahasino kogiirilmiisdiir. Bitki
mioyyan daracads doyismis iglimo vo edafik soraito uygunlasmaq qabiliyystino malikdir. Yeni
miihiito diismiis Bixa orellana L. noviindo miihiito miioyyon uygunlasma gedir, yani introduksiya
- oslindo bitkinin yeni iqlimo uygunlasmasi bas verir. Sahoyo kogiiriildiikdon sonra bitkido
inkigaf davam etmisdir, yeni yarpaqlar miisahidoe olunmusdur.

Tadqiq olunan Bixa orellana L. néviiniin ilkin vo sonraki inkisaf fazalarinda yeni ekoloji
soraito uygunlagsma xiisusiyyatlori miisahido edilmis vo yeni introduksiya soraitino onlarin
adekvat morfoloji vo struktur reaksiyas1 miioyyonlosdirilmisdir.

Abseron yarimadasi tobii, cografi xiisusiyyatlorino géro Amerika iqlim zonalarina oxsardir.
Introduksiya edilorok todqiq olunan tropik mongoli Bixa orellana L.  vo ya Bixa annato L.
orqanizmi inkisaf dovriinds doyison otraf miihiito uygunlasmaq ii¢lin 6zlindo modifikasiyalar
yaradir. Beloliklo, todqiq olunan ndv, tobii inkisaf dovriindo kaskin vo genis iqlim doyisikliyino
uygunlasaraq bdyiik amplitudaya malik olan adaptasiya potensiali aldo edir. Oyronilon ndviin
Abseronda miivoffoqiyatli kulturasini bitki organizminin mohz bu adaptiv uygunlasma rezervi ilo
izah etmok olar (Aramupos, Kyp6anos, 1985).

Sekl 3. 3-illik Bixa orellana L. néviiniin tocriibo sahasina kogiirtilmasi.
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Bitki siiratlo inkisaf edikca, yarpaqlar da siiratlo boylyiir. 16.05.2022 tarixindo bitkinin
hiindiirliiyli 69-80sm, yarpaqlarin uzunlugu 19 sm, eni iso 9sm olmusdur. Bixa orellana L. CID
Bio-Science CL — 202 Portoble Lazer Lear Area Meter cihazi ilo yarpaqglarin morfoloji
gostaricilari dlgtilmiisdiir (cadval 3).

Cadval 3
Bixa orellana L. yarpaglarin morfoloji gostaricilori
N Sahosi Uzunlugu . Perimetri C
Nov (mm?) (sm) Eni (sm) (sm) Nisboti Omsal
Bixa orellana L. 190.58 28.55 15.42 472.98 1.85 0,01

Bixa orellana L. subtropik vo tropik iglimlords asanligla bdyiiyiir. il boyu riitubate, tam
giinosda, gismon kolgado orta doracodo miinbit torpaqlarda yaxsi inkisaf edir. Ugurlu becormo
liclin zoruri olan bagqa bir amil yiiksok riitubotdir. Vegetasiya dovriinds riitubstliyin 66% olmast
vacibdir. Qigsda qismon saxtaya doziimlidiir. Abseronun kiilokli qis soraitino davamli olub, 12°C-
dok saxtalara davam gotirir. Yayda temperatur 35-40°C olduqda belo bitki zoror almamigdir.
Xiisuson substrat goroyindon ¢ox nom olmamalidir, oks togdirds bitkinin koklorinin ¢liriimosing
sobab ola bilar. Bixa orellana L. noviiniin Abseron soraitindo istiya, isiga,riitubats, soyuq hava
axinina, torpaq qidalanmasina toloblori Oyronilmisdir. Todqgiqatin naticolori coadval 4-do
verilmigdir.

Cadval 4
Bixa orellana L. néviiniin ekoloji miihit amillarina miinasibati
N6 Ekoloji miihit amillari
ov istilik isiq riitubat soyuq hava axim | torpaq
Bixa orellana L. + + + + +

Qeyd: yiiksak daracads tolobkar (+), asagi deracadoa talabkar (-), nisbi daracads tolabkar (+).

Bixa orellana L. vo ya Bixa annato L. ndovii
vegetasiya dovriindo ekoloji miihit amillorino qarsi
yiikksok tolobkar, dinclik ddvriindo iso az tolobkardir
(Uckenmepos 2.0.1989).

Kok sisteminin morfologiyasi vo inkisafi 1-3-illik
bitkilordo Kolesnikova V. A. gors “koklorin tam qazilib
cixarllaraq  yuyulmas1” metodikasindan istifado
edilmoklo dyronilmisdir. Apardigimiz todqiqat gostordi
ki, Bixa orellana L. novii yaxs1 inkisaf etmis mil koko
malikdir. Bixsin maddosi bitkinin kok sistemindo
qimizi rongi ilo 6ziinii oks etdirir.Osas kok torpagin 5-
20 sm dorinliyinds saxoalonorak, ¢oxlu sayda sapsokilli
omici koklor amalo golir.Toadqiq olunan nov iizro kok
bogazindan 3-5 sm asagida osas kokiin diametri 2,5-3,0
mm arasindaolur. Birinci dorocoli yan kdoklorin
uzunlugu 2,5-5,3 sm-o catir. 1-3 illik bitkido asas kok
torpagin 14-16 sm dorinliyino qodor uzanir. Ikinci-iigiincii doracoli yan — koklorin sayinm vo
uzunlugunun artmasi, qalinlasmasi miisahido edilir. Yan koklorin say1 3-7 adod, uzunlugu 4,0-
12,0 sm olur. Yan koklor asason daha ¢ox torpagin iist sothine yaxin qatinda yayilir (Coxososa,
2010). Osas kokdon torpagin 5 sm dorinliyinds I doracali yan kdklors saxalonir. 3-illik bitkilordo
kok sisteminin daha yaxsi inkisaf etmosi miisahids edilir. Bu dévrds II vo III doracali yan koklor

. RS
Sakil 4. B.orellana L. 1-3 illik kok sistemi.
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formalasir vo torpaqda iifliqi istiqgamatdo hor iki torafo yayilir.

Biitiin diinyada saglamliq baximindan tobii boyalara, “tobii” mohsullara istiinliik verilir.
Iqtisadi ohomiyyatli mohsul olmasia baxmayaraq, achiote (B. orellana) hazirda kifayot qoder
istifado olunmur. Annatto ekstrakti qida sonayesinds genis istifado olunan tobii boyadir. Bu tobii
boya, asasaon siid mohsullarina (pendir, marqarin va yag), ot, dondurma, kosmetika, adviyyatlara
colbedici rong vermok {igiin istifads edilon biksin (tiind qirmiz1) vo norbiksin vo ya orellin (sar1)
karotenoidlori ilo zongindir. Keramika, boya, sa¢ boyalari, sabun, dirnaq boyalari, parca
boyalarinin istehsalinda Bixa annato L. noviindon istifads edilir. Hal-hazirda, annatto ekstrakti
biitiin diinyada boyiik iqtisadi ohomiyyato malikdir vo dadini doyismoyon vo praktiki olaraq
zohorli olmadigr {igiin qida, kosmetika vo aczaciliq sanayesindo daha genis istifado olunan tobii
ronglondiricilordon biridir (Bastos et al., 1999). Bixa orellana L. noviiniin toxumlari
kommersiya baximindan vacib hissosi hesab olunur, ¢iinki perikarp (toxumlar1 ohato edon
tobago) genis sonaye istifadosino malik pigmentlori ehtiva edir. Bu pigmentin toxminon 80%-i
boya xassosino malik olan vo bitki yaglari vo ya kimyovi osaslarla ¢ixarila bilon biksin kimi
taninan karotenoiddir. Bolgonin miixtalifliyindon vo iqlim soraitindon asil1 olaraq biksinin torkibi
toxum qabiginda 1-6% arasinda doyiso bilor. Qalanlar1 diger boyalar vo ikinci doracali ohomiyyat
kasb edon tasirsiz maddoalordon ibaratdir (Thomas et al., 2005).

NOTIiCO

[lk dofs olaraq Bixa orellana L. ndviiniin Abseron soraitindo introduksiyasi, bioloji

xlisusiyyatlori, c¢oxaldilmasi, ciicortilorinin morfoloji tosviri, 1-3-illik tinglorin bdylimo
dinamikasi, kok sistemi, iqtisadi somarsliliyi Oyronilmisdir. Bixa annato L. ndviiniin toxumlari
torpaq, qum vo torf qarisiginda 1:1:1 nisboti soklindo hazirlanmig substratda sopilmisdir.
Toxumlar loklords bir-birindon 3-4 sm arali sopilmis vo corgo arasit mosafo 10-15 sm olmusdur.
Sopin (10.06.2021) iyun ayinin birinci ongiinliiyiindo aparilmigdir. Loklora sopilmis toxumlar
cilomo iisulu ilo hoftodo iki dofo suvarilmisdir. Ilk ciicortilor 23. 06. 2021, kiitlovi ciicorti
30.06.2021 tarixindo miisahido olunmusdur.
Ciicorma 80%, ciicartilorin salamat qalmasi1 60% olmusdur. Ekoloji amillorin Bixa orellana L.
noviino tosirinin dyronilmosi gostordi ki, bu ndv Abseronun quru subtropik iqlim goraitino
uygunlasir. Abseron soraitinds introduksiya edilon Bixa orellana L. novii vegetasiya miiddotindo
inkisaf fazalarinin hamis1 normal kegir.

Bitkinin dekorativliyi biitlin il boyu davam edir. Bitkini 6l¢iisii vo formasi1 dovri budama ilo
tonzimlonir. Adaptasiya imkanlari, bioloji vo dekorativlik xiisusiyyetlori, perspektivlik
kriteriyalar1 vo iqtisadi somoraliliyi nozors alinaraq, Bixa orellana L. noviiniin becarilmosi
mogsadouygundur.
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I'EHEPATUBHOE PASMHO>XEHUE U DdKOHOMUNYECKASA 2OPPEKTUBHOCTD
BH A Bixa orellana L. B YCJIOBUSAX AIILIEPOHA

Aiinyp I'yceiiHoBa
Unemumym oenoponocuu HAHA

B crarke mpuBeaeHBI CBEAEHUS 0 OHOMOrHUecKrX ocobennoctsax Bixa orellana L. unm Bixa annato
L., pasmHOXeHHH, MOP(OIOTHYECKOM OIMCAHMK CESHIEB, JWHAMHKE pocTa 1-3-IETHMX CesHIIEB,
OuopuTMe pa3BUTHS, KOPHEBOHM cCHCTeMe, SKOHOMHUYecKas 3(pQeKTHBHOCTh. B pamkax NpOEKTOB IO
COXpaHeHuIo0 OuopazHooOpazus MHctuTyT JleHAaposornn OOMEHHBAeTCs CEeMEHaMH C Pa3IMYHBIMHU
0OTaHMYECKUMHU CaJlaMd M MHCTUTYTaMHU 10 BceMy MHpPY. B mocnemHee Bpemsi MPOBOASTCS IIUPOKUE
UCCJIEIOBaHUS 0 UHTPOAYKLHMH M aKKIMMaTHU3allud HE TOJBKO HOBBIX BHJOB JIEKOPATUBHBIX, HO U
MUIIEBBIX, CENIbCKOXO3IUCTBEHHBIX U TEXHUYECKUX PACTEHUM, U3YUYCHUIO UX XO3SMCTBEHHOIO 3HAYCHUS.
buoskonorudeckre 0COOEHHOCTH HOBBIX BHJIOB, WHTPOAYIMPOBAHHBIX Ha AOIIEpOHE, M3Y4arOTCs Ha
Hay4yHOH oOcHOBe.PacTeHne BeuHO3€1€HOe, ACKOPATUBHOE, a TAKXKE U3BECTHOE KPACHBIM ITUIMEHTOM,
COJIEpKAIMMCSI B CEMEHaX, W IIMPOKO HCIOJIb3YyeTCSd B KAauyeCTBE IMHILEBOIO KPACHUTENs B KauecTBE
aJIbTEPHATUBBl AHAJIOIMYHBIM CUHTETHUECKUM cpeacTBaM. Kpacurenps mosyyaroT SKCTpakuMed U3 ceMsH
U WCNOJB3YIOT B BUJIE MOPOLIKAa WIM HacTel. Bce yacTu pacTeHus coAepikaT Kpacsiiui IUTMEHT,
0COOCHHO Oorara OMKCHHOM MSCHUCTasl KOXKypa CEMsH, SIBJISIONMIASACT UCTOYHHKOM KpPaCcHO-OPaHKEeBOU
OKpacku. Ero OCHOBHBIM KOMIIOHEHTOM SIBJISICTCSI KpacHasl Kpacka OukcuH. CeMeHa 3TOro pacTeHWsI
SIBIISIFOTCSL OJTHUM M3 HanOoJiee MUPOKO UCITONIb3YEMBIX B MUPE KpacuTellel He TOJBKO B HINEBOM, HO U B
TEKCTUJIBHOH, KpacWIbHOW M KOCMETHYECKOW NpOMBINUIEHHOCTH. Ero wucnosp3oBaHue OBLIO
CTUMYJIMPOBAHO 3ampeToM BcemupHoil opranuzarnuu 3apaBooxpanenuss (BO3) Ha wHcrosib3oBaHue
CHHTETUYECKUX KpacuTelled, OJJHOr0 M3 HECKOJIBKHUX BUAOB MH()OPMAIMU U KOCMETHKH, TIOCKOJIBKY OH
HETOKCHYEH M HE M3MEHSIET IMUTATeNbHYIO IIEeHHOCTbh. EIlle OHIM HHTEPECHBIM (JaKTOM SBIISETCS TO, YTO
70% Bcex mOTpeOIAEeMbIX B MUPE HATYPAIbHBIX KpacuTenel moayvaror u3 anaaro. Cemena annaro (Bixa
orellana L.) ucrnosb3ytoTcst B Ka4eCTBE HATYPAILHOTO KPACUTENS BO MHOTHUX TPAIMIIMOHHBIX a3HATCKHX
Oioiax. AHHATO SBIISIETCS BTOPBIM IO SKOHOMHUYECKOH BaKHOCTH M3 BCEX HATYPAJIBHBIX KpacuTelNeH, a
€ro AKCTPAaKT o00JiaZlaeT aHTUMHKPOOHBIMHM M AaHTUOKCUJIAHTHBIMU CBOMCTBamH. PacTeHue IUPOKO
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M3BECTHO KaK «IepeBO ryOHOM momap». JKeTpakT Bixa orellana L. 61 3aperucTpupoBaH Kak MUIIEBast
n00aBKa, UCTIOJIb3yeMast IS YIIy4IlIeHUs] TOBAPHOTO BHUA CHIPOB, HOT'YPTOB, JKUPOB U IPYTUX MOJIOYHBIX
npoaykToB kak E160b.

Knrouesvie cnosa: unmpooykuus, 0uo0IKoa0ZUHECKUEe  0CODEHHOCMU,  PAZMHOJICEHUE,
Mopghonozua, pocm u pazeumue, KOpHesas CUCHIEMA, IKOHOMUYECKAs IPheKmueHocnb

GENERATIVE REPRODUCTION AND ECONOMIC EFFICIENCY OF THE SPECIES
Bixa orellana L. IN THE CONDITIONS OF APSHERON

Aynur Huseynova
Institute of Dendrology of ANAS

The article provides information on the biological characteristics of Bixa orellana L. or Bixa annato
L., reproduction, morphological description of seedlings, growth dynamics of 1-3-year-old seedlings,
development biorhythm, root system, economic efficiency. Within the framework of biodiversity
conservation projects, the Institute of Dendrology exchanges seeds with various botanical gardens and
institutes around the world. Recently, extensive research has been carried out on the introduction and
acclimatization of not only new types of ornamental, but also food, agricultural and technical plants, and
the study of their economic significance. Bioecological features of new species introduced in the
Absheron are studied on a scientific basis. The plant is evergreen, decorative, as well as known for the red
pigment contained in the seeds, and is widely used as a food dye as an alternative to similar synthetic
means. Dye is obtained by extraction from seeds and used in powder or paste form. All parts of the plant
contain a coloring pigment, especially the fleshy seed coat, which is a source of red-orange color, is rich
in bixin. Its main component is red paint bixin. The seeds of this plant are one of the most widely used
dyes in the world, not only in food, but also in the textile, dyeing and cosmetic industries. Its use was
stimulated by the World Health Organization (WHO) ban on the use of synthetic dyes, one of several
types of information and cosmetics, as it is non-toxic and does not alter nutritional value . Another
interesting fact is that 70% of all natural dyes consumed in the world are obtained from annatto. Annatto
seeds (Bixa orellana L.) are used as a natural coloring agent in many traditional Asian dishes. Annatto is
the second most economically important of all natural dyes, and its extract has antimicrobial and
antioxidant properties. The plant is commonly known as the "lipstick tree". Bixa orellana L. extract has
been registered as a food additive used to improve the presentation of cheeses, yoghurts, fats and other
dairy products as E160b.

Keywords: introduction, bioecological features, reproduction, morphology, growth and
development, root system, economic efficiency
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SITIL USULU iLO BIR iLDO BAS SOGAN TOXUMUNUN ALINMASI VO
SELEKSIYA PROSESININ SUROTLONDIRILMOSI

MIiRZAGA MIiRZOYEV

AMEA Genetik Ehtiyatlar Institutu, AZ1106, Azadliq pr. 155, Baki §., Azarbaycan Respublikasi
mirzayev.mirzagha@gmail.com

Bas sogan giymatli taravaz bitkisi oldugndan giindslik istifadada avazsizdir. Taassiif ki, ahalinin
bas sogan mohsuluna olan talobati tam édanilmir. Bunun asas sebablarindon biri bas sogamin
toxumeulugunun diizgiin va elmi asaslarla taskil edilmamasi, mahsuldar sort va hibridlarin olma-
masidir. Keyfiyyatli toxum yiiksak moahsul demoakdir. Magaloda bas sogan toxumu istehsalinin
artirllmasi va seleksiya prosesinin siiratlondirilmasindo yeni miitaraqqi sitil iisulundan istifade
edilmasinin elmi va praktiki iistiinliiklori atraflh sorh edilmisdir. Bas sogan (Alliun sepa L.) ¢oxillik
bitkidir. Torpag-iqlim saraitindan asili olaraq bozi regionlarda bas sogan toxumu, hatta 4 ilo aldo
olunur. Azarbaycan Respublikasinda bas sogan iki illik bitkidir vo onun toxumu da ikinci ilds
alimir. Burada toxum almagq ii¢iin birinci vegetasiya dévriinda sapin kegirib bas sogan alimir, hamin
soganaglar secilib saxlanir, sonra ya payizda, ya da galon yazda hektara 5-7 ton hesab il va daha
artiq miqdarda akilorak toxum gétiiriiliir. Siibhasiz ki, bu godar akin materialimin toxumluq
maqsadi ila yetisdirilmasi, yigilmasi va secilib dasinmasi, anbara vurulmasi, saxlanmasi va akini bo-
yiik zohmat bahasina basa galir. Todqiqatin aparilmasinda magsadimiz sitil iisulundan istifads
edarak ikiillik bitki kimi becarilon bas sogamin biologiyasina tasir etmakls, daha dogrusu onun
vegetasiya dovriinii siini soraitde xeyli uzatmagla bitkilorin normal ve fasilasiz inkisafim tamin
edarak bir ilde toxum yetisdirmoakdir. Tadqiqat dovriinde sapin vo akin vaxtlarmin bas sogan
bitkisinin boyiima vo inkisafina, sitilin miixtalif agrokomplekslarda becarilmasinin téxum mahsul-
darhgma va toxumun keyfiyyating tasiri dyranilmis, an yiiksak natica 1 sentyabrda sitilliysa toxum
sapib 20 noyabrdan iistiinii polietilen pards ilo ortarak 15-20 martda sitillarin toxumlug sahays
kogiiriildiiyii variantda ahmmisdir. ApardiZimiz tadqiqatlar onu da gostordi ki, sitil iisulunu tatbiq
etmakls bas soganin seleksiya prosesini da siiratlandirmek miimkiindiir

Acgar sozlor: bas sogan, sitil iisulu, polietilen ortiik, toxumun keyfiyyat gostaricilari, abiotik
faktorlar

GiRiS

Bas sogan (Alliun sepa L.) Alliaceae fasilosino aid olan goxillik toravez bitkisidir. Onun
birillik olmas1 haqqinda faktlar demok olar ki, ¢ox azdir. Bununla belo, moghur torovozgi alim
Edelsteyn torafindon Uzaq Sorqde uzun giin soraitinds birillik sogan sortlariin oldugu geyd
edilmisdir (Edelsteyn, 1962). Burada yaz sopinlori zamani bas sogan bitkisi avvalco soganaq
baglayir, sonra iso hamin vegetasiyada giinlor uzandiqca inkisafin1 davam etdirorok ¢igokloyib
toxum verir. Millayim iqlimo malik rayonlarda iso, xiisuson do soyuq vo yayr yagmurlu kegon
illorda pis yetison conub mansoli bas sogan sortlarinda bu proses daha intensiv gedir. Biitiin bu
faktlar gostorir Ki, soganaqlarin formalagsmasi ilo generativ orqanlarin inkisafi arasinda birbasa
olago yoxdur. Bizim todqgigatlarda tam formalagmis vo yetismis soganaqlarin generativ orqanlar
omolo gotirmasi hallar1 miisahido edilmisdir. Bununla belo, generativ orqanlarin omalo galmasi
bitkinin vegetativ 6l¢iilorinin boylimasi ilo birbasa baglidir vo bu proses xarici miihit amillori
kompleksina daxil olan miixtolif elementlorin qarsiligli tasiri ilo tanzimlonir.

ABS-1n Florida statinda aparilan todqiqatlar gostorir Ki, 11 hoftalik sitillordon alinmis bit-
Kilordo generativ tumurcuqlar formalasir vo toxum borulart amalo golir (Leskovar et al., 1999).
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Conub rayonlarinda nisbaton qisa giin soraitinds, o ciimlodon Azorbaycan Respublikasinda bas
sogan iki illik bitkidir vo onun toxumu da ikinci ildo alinir (©lizads,1975; Kazimov, 1982;
Mirzayev, 1997; 2016). Burada toxum almagq ti¢iin birinci vegetasiya dovriinds Sopin kegirib bas
sogan alinir. Homin soganaqlar secilib saxlanir, sonra ya payizda, ya da golon yazda hektara 5-7
ton hesabi ilo vo daha artiq miqdarda okilir. Stibhasiz ki, bu godar okin materialinin toxumluq
moqgsad ilo yetisdirilmasi, onlarin yigilmasi vo se¢ilib daginmasi, anbara vurulmasi, saxlanmasi
Vo okini boyiik zohmat bahasina basa golir. Ona gora do biitiin bu ¢atinliklor nazars alinmagla,
bas sogan toxumgulugunda okin materialina vo amok sarfina maksimum gonast etmoys imkan
veran elo somorali metodlarin islonib hazirlanmasi aktualdir.

MATERIAL VO METODLAR

Tacriiba bas soganin (Allium cepa L.) yerli Masalli sortu {izorinds aparilmigdir.Tadqiqatin
aparilmasinda moqsad sitil tisulundan istifado edorok ikiillik bitki kimi becarilon bas soganin
biologiyasina tasir etmoklo, daha dogrusu onun vegetasiya dovriinii siini soraitdo xeyli uzatmagla
bitkilarin normal vas fasilasiz inkisafin1 tomin edarak bir ildo toxum yetisdirmokdir. Bu magsadls sitil
tiglin sopin miiddotlorini, sitillorin agiq sahaya kogiiriilmasi vaxtlarini, sitillikde bitkilorin miixtalif
miiddatlordo polietilen pordo ilo ortillmasini vo toxumluq bitkilorin six okilmasini miixtalif
konbinasiyalarda agrokomplekslor soraitinds birlosdirdik: 1 sentyabrda sitilliys sopin, 1 noyabrda
toxumlug sahoys okin; 1 sentiyabrda sitilliysa Sopin, 20 noyabrdan istiinii polietilenlo 6rtmo,
15-20 martda toxumlug sahays okin; 1 sentyabrda sitilliys sopin, 15-20 martda toxumlug sahoya
okin; 15 sentyabrda sitilliya sopin, 15-20 martda toxumlug sahays akin; 1loktyabrda polietilen altina
sopin, 15-20 martda toxumlug sahays okin; 1 oktyabrda sitilliysa Sopin, 15-20 martda toxumlug
sahoys okin; 1 oktyabrda polietilen altina sopin, 15-20 martda toxumluq sahays okin; 15 noyabrda
standart sogan okini (nozarst). Tocriibonin variantlar1 4 dofo tokrar edilmisdir. Vegetasiya dovriindo
fenoloji misahidolor aparilmig, bitkilorin  boy Vo inkisaf gostoricilori miioyyanlosdirilmis,
mohsuldarliq dispersiya tisulu ilo tohlil edilmisdir (Dospexov, 1985). Variantlar tizro toxumlar filtr
kagiz1 iizorindo +20 - 25° C-do ciicardilorak, onlarin ciicorma enerjisi, ciicormo qabiliyysti miioyyon
edilmis, fenoloji miisahidoalar, biometrik 6lgiilor vo morfoloji tohlil aparilmisdir. Nozarst variantinda
okin sxemi 70 x 20 sm, galan variantlarda iso 45 x 10 sm olmusdur.

NOTICOLOR VO ONLARIN MUZAKIROSI

Tacriibanin sxemindon goriindityl kimi, sitil Gisulunun bdyiik tstiinliiklori nozors alinaraq
7 agrokompleksdon istifado olunmus vo nozarst varianti (payizda standart soganaq okini) ilo
miiqayiso edilmigdir. Todqiqatlar gostordi ki, sentyabrda toxumu sitilliyo Sopilon bas sogan
95-100% o6zaklayir ki, bu da yiiksok toxum mohsulu gotiiriillmasina imkan verir. Oxsar noticalor
basqa torpag-iqlim soraitindos aparilan todqiqatlarda da miisahido edilmisdir. Masalon, Thilisi
soraitinds avqust sopininda bitkilor 100% 6zoklayib toxum vermisdir (Tandasvili, 1983).

Apardigimiz fenoloji miisahidolor gostordi ki, bitkilorin inkisaf fazalari 20 noyabrdan
polietilenls 6rtdiikds, yaxud da 1 oktyabrdan polietilen 6rtiik altina toxum sopdikds daha tezlosir,
sanki bu hallarda (soyuq vaxtlarda) bitkilorin boytimasi siiratlonir vo onlar nisbi siikunato
ke¢mirlor. Fenofazalarin on gec baslamasi vo basa c¢atmasi, bilavasito agiq sahodo becarilon
texnoloji tisullarda miisahido edilmisdir. Yoni ortiik totbiq etdikdo bitkilor daha siiratlo inkisaf
edir. Eyniu zamanda bitkilor tizorinds aparilan biometrik miisahidalor vo odlgtilordon do aydin
olur ki, sitillar six okildikda biitlin variantlarda yarpaqlarin, eloCco do toxum borularinin say1 vo
uzunlugu nozaratdoki gostaricilordon xeyli asagidir, tokca ¢atirin diametri ya ondakina barabar,
ya da bir godor kigikdir. Digor variantlarla miiqayisado (nozarat istisna olmagla) 1 sentyabrda
sopin kegirib, 20 noyabrdan sintetik pardalorlo ortiilorok becarilon sitillorin 15-20 martda agiq
sahayos kogiiriildityli becormo tisulu daha iistiin olmasi ilo forglonir. Homin variantda yarpaglarin
uzunlugu 24,1 sm, say1 9,4 adad, toxum borularinin uzunlugu 96,3 sm, ¢atirlorin diametri 7,3 sm
olmusdur ki, bu da galan digor becormo tisullarindan xeyli iistiin olmaqla nozarato yaxin va bazi
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gostaricilorina goro, hatta ondan iistliindiir (codval 1).

Cadval 1
Sapin va akin vaxtlarimin_bas sogan bitkisinin boyiima va inkisafina tasiri (3 ilds orta hesabla)
Toxum .
Yarpaglarin Toxum Catirin
. - Yarpaglarin | borularinin . .
Variantlar uzunlugu, » borularimn | diametri,
say1, adad uzunlugu,
sm sayl1, adad sm
sm
L.1X-da sopin, 1.XI-da 23,6 8,9 92,3 23 7.2
kogtirma
1.1X-da sopin, 20.XI- dan
istiinii 6rtmo, 15-20.111- 24,1 9,4 96,3 2,8 7,3
da kogiirmoa
15.1X-da sopin, 15-20 21,4 8,3 87,0 2,1 71
martda ko¢iirmo
L.XI-da sopin, 15-20 19.6 74 79,3 19 6.8
martda kdg¢iirma
LX-da sapin, 15-20 16,9 71 76,0 1,8 6,1
martda ko¢iirmo
1.X-da polietilen altina
sopin, 15-20 martda 17,5 7,5 83,9 2,4 6,5
kogiirmo
15.X-da sopin, 15-20 185 85 86,7 23 67
martda ko¢iirmo
15_.)_(I-da standart sogan 245 186 1120 5.2 6,6
okilir (nazarat)
X 29,5 9,46 89,2 2,6 6,8
é 23,34 3,77 11,28 1,09 0,402
Cv % 79,08 39,09 12,65 42,13 5,92
Sx 8,25 1,335 3,99 0,367 0,142
sz %0 27,96 14,11 4,47 14,896 2,092

Birinci codvaldon goriindiiyii kimi, sitillo becoarmads bitkilorin 6lgtilori standart sogan okKini
ilo miiqayisods asagidir. Bu da qanunauygun haldir. Ciinki, nozaratds iri soganaqlar seyrak (70 X
20 sm) okildiyi tigtin onun bir nega iri toxum 6zayi Vo yarpagi olur.

Sitillar iso six akildiyindon yatmis tumurcuqlar oyanmir, ¢ox hallarda tok morkozi tumurcuq
toxum borusu verir vo 6zayin say1 az oldugu iiglin yarpaqlarin da say1 azalir. Digar torafdon do
sixligin tasirindon bu hissalor vo timuman bitki xirda olur. Bu halin bas vermasinin na daracado
ohomiyyatli vo ya zororli oldugu hektardan toxum mohsuldarligi, toxumun keyfiyyati vo igtisadi
gostaricilorlo miiayyan oluna bilor. Toxum mohsuldarligi vo toxumun keyfiyyat gostaricilori 2-Ci
cadvaldo verilmisdir. Cadvaldon goriindiiy kimi, oan yiiksok toxum mohsulu (794,0 kg/ha vo ya
110,9%) 1 sentyabrda sitilliyo toxum Sopib 20 noyabrdan {istiinii polietilenlo ortorok
15-20 martda sitillori toxumlug sahoys kogiirdiikdo alinir. Homin variantda 1000 toxumun
kiitlasi (3,87 q), ciicarma enerjisi (83,1%) va ciicorma gabiliyyati do (95,3%) yiiksok olmusdur.
Bundan sonra, 1 oktyabrda polietilen altina toxum sopib 15-20 martda sitillorin toxumlug sahaya
kogiiriilmasi variant1 Ustiinlilk qazanmigdir (uygun olaraq 732,2 kg/ha, 3,76 q, 81,4%, 92,6).
Bundan sonra, 1 oktyabrda polietilen altina toxum sapib, 15-20 martda sitillarin toxumlug sahaya
kogiiriilmasi variant1 iistiinliik gazanmisdir (uygun olaraq 732,2 kq/ha, 3,76 q, 81,4%, 92,6%).
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Cadval 2
Sitil iisulu ilo miixtalif agrokomplekslards becarmanin bas sogamin toxum moahsuldarhgina va
toxumun Keyfiyyatina tasiri (3 ilda orta hesabla)

Toxum 1000 .
mohsuldarhg: Ciicarma -
Variantlar toxumun | enerjisi, abCi“cazrtr;e%
kg/ha % kiitlasi, q % qabiityyetl,
1.1X-da sapin, 1.XI-da kdgiirmo 714,6 99,8 3,85 81,0 92,4
1.1X-da sopin, 20.XI- dan istlinii 6rtmo,
15-20.111-da kégiirmo 794,0 | 110,9 3,87 83,1 95,3
15.1X-da sopin, 15-20 martda kogiirmo 703,5 98,3 3,74 80,2 91,0
1.XI-da sapin, 15-20 martda ko¢iirmo 699,3 97,7 3,71 80,0 90,6
1.X-da sapin, 15-20 martda kog¢iirmo 679,0 94,8 3,82 83,8 90,2
1.X-da p?h?tllen altina sopin, 15-20 7322 | 102.3 3,76 81.4 92.6
martda kogiirmo
15.X-da sopin, 15-20 martda ko¢lirmo 600,7 83,9 3,58 75,8 85,3
15.XI-da standart sogan okilir (nozarot) 716,0 100,0 3,63 81,5 91,0
Sy 5,75
HCPgs 16,5

Iqtisadi somoroys goldikdo iso qeyd etmoliyik ki, ikinci variantda olave maosarif
20 noyabrdan sitilliyin istiinii polietilen pards ilo 1 martadok 6rtmaya Sarf olunur va har hektar
toxumlug okino 220 m? &rtiilii saho lazimdir. Alinan alava 78 kg toxum mohsulu ilo bir nego
belo ortiilii saho hazirlamaq miimkiindiir. Ustolik bir hektara tolob olunan 5-7 t yiiksok
keyfiyyatli sogan okilmasina da ehtiyac qalmur.

15 oktyabrda toxum sopib 15-20 martda sitillorin kogiiriilmasi zamani1 toxum mohsulunun
azalmast (600,7 kg/ha vo ya 83,9%) bitkilorin xirda olmasi, temperatur marhalasini tam
kegmadiyi tigiin 6zokloma faizinin asagi diismasi vo eyni zamanda timumi inkisafin zaif olmasi
naticasindo g¢otirdo toxumun formalasmasi prosesinin nisbaton ¢otinlogsmoasi, bos toxum
qutucuglarinin ¢oxalmasi ila izah olunur. Biitiin bunlar toxumun fiziki vo keyfiyyat gostorici-
lorinin do asagi diismasine sobob olmusdur. Belo ki, homin becarms tisulunda 1000 toxumun
kiitlasi 3,58 q, clicorma enerjisi 75,8%, clicorma qabiliyyati 85,3% olmussa, nozarot variantinda
(15 noyabrda standart sogan okini) homin gostaricilor, uyun olaraq 3,63 g, 81,5% vo 91,0% toskil
etmigdir. Toxumun keyfiyyat gostoricilorinin an yiiksok oldugu ikinci variantla (1 sentyabrda
sopin, 20 noyabrda istiinli 6rtma, 15-20 martda koglirma) miigayisado bu gostaricilor miivafiq
olaraq 0,29 q, 7,3% vo 10,0% asagidir (cadval 2). Bu ragomlorin tohlili bir daha gostarir ki, hom
mohsuldarligi, hom do toxumun keyfiyyatini oks etdiron gostoricilora goro 15 oktyabrda sopin
kegirib, sitillorin 15-20 martda kogiiriildiiyii variant 6ziinii dogrultmur vo ona goro do digor
sitillo becarms tisullari ilo miiqayisads bu variant effektli hesab edilo bilmaz.

Miiasir dovrdo alimlori diistindiiron on miihiim masalalordon biri bitkilorin seleksiya
prosesini stiratlondirorok qisa miiddotds yeni sort vo hibridlor sldo etmokdir. Bazi todqiqatgilar
valideyin formalarinin diizgiin seg¢ilmasinin, ortiilii saholordon vo seleksiya komplekslorindan,
mutagenlordon (mutasiya seleksiyasi), vegetativ ¢arpazlagsmadan, ekoloji seleksiyanin imkan-
larindan istifado edilmasinin, toxumluglarda carrahiyys omoliyyatlarinin aparilmasinin, habelo
okinlords yarovizasiya edilmis toxumlara ustiinliik verilmoasinin seleksiya prosesini tezlos-
dirmada shamiyyatli oldugunu qeyd etsalor do, bu problem halo do tam hollini tapmamisdir.
Apardigimiz todqiqatlar gostordi ki, sitil tisulunu totbiq etmoklo seleksiya prosesini siiratlon-
dirmok miimkiindiir. Belo ki, seleksiyagilar bas soganin har naslinin (F) alinmasina 2 il deyil, 1 il
vaxt sorf etmoli olacaqlar ki, bu da onlara qisa miiddstds yeni sort vo hibridlor yaratmaga imkan
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veracokdir. Bu metodun seleksiya prosesini siiratlondirmosinin osas sobobi bitkilorin otraf
miihitin abiotik faktorlarindan tolob olunan vaxtda somarali istifads edib, bioloji potensialini tam
ortaya qoymaq imkani1 aldo etmasidir (Mirzoyev, 2016).

Belalikls, Azarbaycanin riitubatli subtropik bolgasinds yiiksok va keyfiyyatli sogan toxumu
almaq vo seleksiya prosesini siirotlondirmok ii¢iin toxumu sitilliyo 1 sentyabrda, ya da
1 oktyabrda sopib iistiinii 20 noyabrdan polietilen pards ilo ortiib, sitillori 15-20 martda toxumluq
sahaya koglirmak lazimdir.

NOTICOLOR

- Sitil Gisulunun imkanlarindan istifade etmokls soganaq okmadan bir uzadilmis vegetasiyada az
omok vo mosarif sorf etmoklo yiiksok vo keyfiyyatli bas sogan toxumu oaldo etmok
miimkiindiir.

- Seleksiya prosesini siiratlondirmok {igiin bag sogan toxumunu sitilliys 1 sentyabrda, yaxud
1 oktyabrda sopib iistiinii 20 noyabrdan polietilen parda ilo 6rtiib, sitillor mart aymin 15-20-do
ac1q sahays kogtirtilrmalidir.
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INPUMEHEHUME PACCAJTHOI'O CIIOCOBA VIS IOJIYYEHUSA CEMSH PEITYATOI'O
JIYKA 3A OJUH 'O 1 YCKOPEHHUE CEJEKIIMUOHHOTI'O ITPOIECCA

Mup3sara Mup3oes
Hucmumym cenemuueckux pecypcos HAHA

Pemuatelii JIyK — 0JTHA M3 BaXKHEUIIINX OBOIIHBIX KYJbTYp HE3aMEHHUMBIX B ITOBCEIHEBHOM YIIOTPEO-
aennn. K coxaneHuro, moTpeOHOCTh HACEJICHUS B PEMYATOM JIyKE IMOJHOCTHIO HE YIIOBJIETBOPSIETCH.
OmHOM W3 OCHOBHBIX TPHYMH 3TOTO SIBJISETCS TO, YTO CEMEHOBOJICTBO JIyKa HE OPraHM30BaHO Ha
JIOJDKHOM M HAYYHOM OCHOBE, OTCYTCTBYIOT NPOAYKTHBHBIE cOpTa ¥ THOpuabl. KauecTBeHHbIE ceMeHa —
3aJI0T BBICOKOT'O yposkas. B craTbe MOApOOHO H3JIOKEHBI HAYYHBIE W MPAKTUYECKHE IMPEUMYIIeCTBa
UCITIOJIb30BaHUS HOBOT'O MIPOIPECCUBHOTO PACCaIHOTO0 METO/IA B MOBBIIIEHHH CEMEHHOM MPOTyKTUBHOCTH
JyKa U YCKOPEHHMH CEJIEKITMOHHOTo Tporecca. Peruarsiii ayk (Allium cepa L.) - MHOTOMIETHSS KyIbTYpa.
B 3aBHCHMOCTH OT MOYBEHHO- KIMMATHYECKHX YCIOBHI B HEKOTOPBIX PErMOHAX MPOIECC IMOJYYESHHUS
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CeMsIH pemyaTtoro jyka anurtcs 4 roga. B AzepOaiimxanckoit PecryOnmke permyaThlii TyK AByXJIETHEe
pacTeHue U ero CeMeHa MOIy4aloT Ha BTOPOi roi. 31ech, B IEpBbIi BEreTallMOHHBIN epro BHICEBAIOT
CEMEHA M TOJIYYalOT JYKOBHIII, 3aT€M 3TH JYKOBHIIBI OTOMPAIOT, XPAHST U BBHICAXKHUBAIOT OCCHBIO ITOTO
rojia, WIK e BECHOH Oyaymiero roaa. JIyKOBHIIBI BRICAKHBAIOT B pacyeTe 5-7 TOHH U OoJiee Ha TeKTap..
HecomHeHHO, mocagka M BRIpAIllMBAHME TaKOrO KOJIMYECTBA MOCAJA0YHOTO MarepHajga C LEIbl0 MOJy-
YEeHUSI CEMsSH, ero cOop, oTOOp MepeHoC B XpaHWIMINE U JabHEHINas Mocaaka, TpeOyrT OONbIINX
ycunuii Oonpioi. Haima 1ieb mpu MPOBEACHUHM HCCIICOBAaHUN — IMOBJIMITH Ha OHMOJIOTHIO JyKa perl-
4aToro, BHIPAIIMBAEMOI0 KakK JBYJIETHEE pPAcTEHHE, PacCagHbIM CII0cOOOM, a TOYHEE, 3HAYUTEIHHO
VIUIMHUB TIEPHOJ] €0 BEreTallui B UCKYCCTBEHHBIX YCIOBHSX, 00ECIICYHB HOPMAILHOE U HEMPEPHIBHOE
pa3BUTHE PACTCHUH MOJYYUTh CEMEHA 332 OJUH roJl. 3a MEePHOJ HUCCICAOBAHUN ObLIO M3YYEHO BIMSHUC
CPOKOB I10CEBa Ha POCT M PA3BUTHE PEMYATOr0 JyKa, TAKKe ACHCTBHE pa3iIMUYHBIX arpOKOMILIEKCOB Ha
paccangpl, ypokal M KadecTBO ceMsAH. Hamm nccnenoBaHus Takke MOKa3ald, YTO MOXKHO YCKOPHTH
MPOIIECC CENIEKIUU JIyKa, MPUMEHssl paccaaHblii MeTod. Camblii  BBICOKHH 3(¢deKkT ObUT MOJyYeH B
BapuaHTe, TIe¢ ceMeHa ObUIM BBICESIHBI B paccany 1 ceHTsops, ¢ 20 HOSOpsI HAKPHITHI IOJIMATUICHOM, a
15-20 mapta cestHIIBI OBUTH IEPEHECEHBI Ha TIOCEBHOM YYaCTOK.

Knrouesvie cnosa: penuamolii JiyK, ROJUIMUNCHHOE HOKPbIMUE, NOKA3AMENU KA4ecmeda CemsaH,
abuomuyeckue ghaxkmopul

THE SEED OF BULB ONION PRODUCTION IN ONE YEAR VIA THE SEEDLING
TECHNIQUE AND THE ACCELERATION OF SELECTION METHODS

Mirzagha Mirzayev
Genetic Resources Institute of ANAS

Onion (Allium cepa L.) bulbs are irreplaceable in their daily usage. Unfortunately, there is a
shortage of enough onion products for the population’s demand. One of the main reasons is the lack of
proper breeding and scientific basis for onion seed production and the deficit of productive varieties and
hybrids. it is given proverb like that quality seeds mean high yields. In this article, it is widely spoken
about the onion seed production in one year via the seedling technique, the acceleration of selection
methods and the practical superiorities. Onion (Allium sepa L.) is a perennial plant. In some regions,
depending on soil and climatic conditions, a bulb of onion seeds has been produced for four years. In the
Azerbaijan Republic, the onion is a biennial plant, and its seeds are harvested in the second year For
producing seeds, initially, it is obtained a head onion seed in the first vegetation term, secondly, its bulb
is selected and stored, and then, it is sown on a 5-7 hectare field or more in autumn or next spring year.
Without a doubt, planting and growing this amount of material for the purpose of producing seeds,
collecting it, selecting it and transferring it to storage and further planting is laborious and expensive. The
aim of our research is to grow seeds in a year by using the seedling method, changing the biology of the
onion reproduction system grown as a biennial plant, or rather by ensuring its normal and uninterrupted
growth by significantly extending its growing season under artificial conditions. During the study period,
the effect of seed plantation on the development and growth of onions, as well as the effectiveness of
various agro-complexes on seedlings, the fertility and quality of onions, was carried out. The highest
effect was obtained in the variant - when planting seeds in the nursery on September 1, on November 20
they were coated with polyethene, and on March 15-20, the seedlings were transferred to the open field.
The conducted studies showed that by applying the seedling method, it is possible to accelerate the onion
selection process.

Keywords: onion, seedling equipment, polythene cover, the indicators of qualified seed, abiotic
factor
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YUMSAQ BUGDA (Triticum aestivum L.) GENOTIPLORINDO
OLAMOTLORARASI ASILILIQLARIN TOHLILI

AYNUR KORIMOVA

AMEA Genetik Ehtiyatlar Institutu, Azadhq 155, AZ 1106, Bak
mehdiyeva0089@mail.ru

Tadqiqat isi 2017-2020-ci illorde AMEA Genetik Ehtiyatlar institutunun Abseron Baza
Tacriiba Stansiyasinda aparilmisdir. Milli Genbankda saxlamilan, 13-ii kommersiya sortu olmagqla
Azarbaycan mansali 90 yumsaq bugda (Triticum aestivum L.) genotiplarindan istifads olunmusdur.
Bu is korrelyasiya, PC analizi vo yumsaq bugda genotiplarinin bazi gostaricilarinin statistik tahlili
ilo bitki seleksiyas1 tadgiqatlarinda nazars alinacaq secim meyarlarim miiayyan etmak maqgsadi
dasiyir. Tacriibado bugda niimunalorinin biomorfoloji gostaricilori dyronilmis, tabii epidemiya
altinda bugda genotiplorinin sar1 pas xastaliyina yoluxmasimin modifikasiya olunmus Kobb skalasi
ilo giymatlondirilmasi aparilmis vo malumatlarin statistik analizlori SPSS kompyuter proqraminda
hayata kecirilmisdir. Korrelyasiya vo PC analizi bitki hiindiirliiyii, bitki sayi, pedanklin (siinbiil
alth@) uzunlugu, asas siinbiildaki siinbiilciiklorin sayi, asas siinbiiliin Kkiitlosi, asas siinbiildoki
danlorin sayi, asas siinbiildoki donin Kkiitlasi, bir bitkidoki danlorin sayil, bir bitkidaki danlarin
kiitlasi, min donin Kiitlasi va sar1 pas xastaliyina yoluxma daracasi kimi alamatlorin orta gostaricilari
arasinda aparilmisdir. PC analizinin diizgiin yerino yetirilmasinds KMO va Barlett testlorindan
istifade olunur ki, tadgigatda KMO=0,786 alhnmsdir. 9lda etdiyimiz naticalora gors, bes
komponentin cominin variasiyas1 77,5% olmusdur. Dayiskanliyin 61,4%-ini taskil edan ilk ii¢ PC-
nin giymotlori miivafiq olaraq 38,5%, 14,2% va 8,7% olmusdur. iki alamat arasindaki korrelyasiya
hesablanmisdir vo bu analiz naticasinda bir bitkideki donin Kkiitlasi ilo bitkinin hiindiirliiyii
(r=0,332), asas siinbiildoki siinbiilciik sayr (r=0,678), asas siinbiiliin Kkiitlasi (r=0,772), asas
siinbiildaki donin sayr (r=0,813) vo asas siinbiildoki donin Kiitlasi (r=0,868) arasinda yiiksok
shamiyyatli asihihq oldugu miisyyan edilmisdir. Siinbiillama tarixi ilo sar1 pasa yoluxma daracasi
arasinda (r=-0,288) yiiksok olmasa da manfi ahamiyyatli asithligin mévcud oldugu gostarilmisdir.
Qiymatlandirma naticasinda alds etdiyimiz malumatlar bu istigamatds aparilacaq todqiqatlar iigiin
baslangic material ola bilar.

Agar sozlar: yumsaq bugda (T. aestivum L.), korrelyasiya, PCA analiz, sart pas, dayiskanlik

GIRIS

Bugda (Triticum L.) cinsi taxil bitkilori arasinda miistasna shamiyyato malikdir. Belo ki,
diinya ohalisinin arzaga olan tolobatinin 6donilmasinds bugda bitkisindon alinan un vo un
momulatlar1 avazedilmazdir. Diinyada akin sahasine gora bugda birinci yeri tutur. Bugda doninds
80-84% endosperm olmasi istehsal zamani yiiksok sortlu un ¢iximini artirir. Bozi odabiyyatlarda
bugdanin 26 noviiniin oldugu gostarilir va onlar asason 3 poliploid grupda birlasirlor. Bugdanin
yabani formalarindan osason seleksiyada baglangic material kimi istifado olunur, madoni
novlarindon iss asason bark vo yumsaq bugda mithiim shomiyyato malikdirlor (Mustafayev,
1958).

Bugda 40-dan ¢ox olkanin vo diinya ohalisinin 35%-nin asas qida ehtiyatini toskil edir.
Moadoni bugda sortlar1 qgidaliliq doyeri baximindan digor taxil bitkilorindon istiindiir. Torkibi
osasaon 60-80% nisastadan, 8-15% proteindon ibaratdir. Bugda giindalik ehtiyac duyulan kalori
Va protein ehtiyacinin 20%-dan ¢oxunu garsilayir (Seyidov, 2005).

Tosarriifat ohomiyyatino gors asason 2 bugda noviindon genis istifado olunur: yumsaq vo
bork bugda. Yumsaq bugdanin (T. aestivum) siinbiilii seyrok, qilg¢igli, donin rongi qirmizi,
gohvayi Vo sari, konsistensiyasi yarimsiigsovari, slisovari vo unlu olur. Hom payizliq vo hom do
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yazliq yumsaq bugda becoarilir. Yumsaq bugdadan alinan un asasan ¢orakbisirmada, az miqdarda
iSo makaron istehsalinda istifads olunur. Bark bugdanin (T. durum) siinbiilii six, deni uzunsov
sar1, ag1q va ya tiind kohraba ranginds, konsistensiyasi iso siisovari olur. Payizliq v yazliq boark
bugda becarilir. Bark bugdadan donavar vo makaron unu istehsal edilir (Abbasov, 2008).

MATERIAL VO METODLAR
Todgigatda Azorbaycan Milli Genbankinda saxlanilan, Azarbaycan monsoli 13-i
kommersiya sortu olmagqla 90 yumsaq bugda genotipindan istifads edilmisdir (Codval 1).

Cadval 1
Yumsaq bugda genotiplari va onlarin mansayi
Toplandi Toplandi Toplandig: yer
Genotip g1 yer Genotip g1 yer Genotip
Graecum Abseron | barbarossa Abseron | milturum Abseron
Milturum Abgeron | albidium Abseron | milturum Abseron
Milturum Abseron | albidium Abseron | milturum Naxc¢ivan
Milturum Abseron | albidium Abseron | erythrospermum Samaxi
Milturum Abseron | hostianum Abseron | erythrospermum Goranboy
Milturum Abseron | hostianum Abseron | erythrospermum Soki
Milturum Abseron | hostianum Abseron | meridionale Nax¢ivan
Milturum Abseron | hostianum Abseron | meridionale Lerik
Milturum Abseron | velutinum Abseron | barbarossa Abseron
Milturum Abseron | velutinum Abseron | barbarossa Naxc¢ivan
erythrospermum | Abseron | velutinum Abseron | velutinum Abseron
erythrospermum | Abseron | leucospermum Abseron | erythrospermum Qarayazi
erythrospermum | Abseron | milturum Abseron | erythrospermum Bordo
erythrospermum | Abseron | lutescens Tortor erythrospermum Soki
Ferruginum Abseron lutescens Soki erythrospermum Soki
Ferruginum Abseron | lutescens Abseron | erythrospermum Oguz
Ferruginum Abseron | ferrugineum Abseron lutescens Qobustan
Ferruginum Abseron | lutescens Abseron | sp.erythrospermum | Abseron
sub. ferruginum | Abseron | erythrospermum | Abseron | graecum Abseron
sub. ferruginum | Abseron | lutescens Abseron | lutescens Abseron
Lutescens Abseron | graecum Samux sp.erythrospermum | Abseron
Lutescens Abseron graecum Masalli lutescens Abseron
Lutescens Abseron graecum Qazax aestivum Abseron
Lutescens Abgeron | milturum Xankondi | Graecum Abseron
Lutescens Abgeron | milturum Abseron | Graecum Abseron
erythroleucon Abseron milturum Samaxi Lutescens Abseron
alborubrum F3 | Abseron | graecum Naxcivan | Aestivum Abseron
Alborubrum Abseron milturum Masalli Ferrugineum Abseron
Alborubrum Abgeron | milturum Sabran ps. erythrospermum | Abseron
Barbarossa Abseron | milturum Abseron | Lutescens Abseron

Toadgigat isindo genotiplorin mohsuldarligla oslagsli slamotlori vo sar1 pas xastaliyinin
yoluxma daracalari giymatlondirilmisdir. Tocriibado BH (bitkinin hiindiirliiyii), BS (bitki say1),
MGS (mohsuldar goévdalorin sayi), PU (pedanklin uzunlugu), OSSS (esas siinbiildoki
stinbiilciiklarin say1), OSK (asas siinbiiliin kiitlasi), 9SDS (asas siinbiildoki danlorin say1), 9SDK
(osas siinbiildoki donin kiitlosi), BBDS (bir bitkidoki donlorin say1), BBDK (bir bitkidoki
donlorin kiitlosi), MDK (1000 donin kiitlosi) vo SPYD (sar1 pasa yoluxma dorocasi)
giymatlondirilmolori aparilmisdir. Bu giymatlondirmalorin har biri, bir niimunodon tosadiifi
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gotliriilmiis 5 bitki tizorinds aparilaraq orta qiymoat ¢ixarilmisdir. Uzunlugla olageli alamatlor
rogomli Xotkes ilo miioyyon edilmisdir. Kiitlo ilo olagali olan olamatlor 0.01 gr hassasligl
elektron torazi ilo dlglilmiigdiir. Tobii epidemiya altinda sar1 pas xastaliyinin giymatlondirilmasi
modifikasiya olunmus Kobb skalasina gors aparilmisdir. Bitkids sar1 pasa siraystlonmoys gore R
(davamli), MR (orta davamli), MS (orta hassas) va S (hassas) kimi giymotlondirilmisdir.

Moalumatlarin statistik analizi. Hor bir parametrin orta giymati statistik hesablamalar {igiin
istifado edilmisdir. Olamatlor arasindaki alagelor ¢cox dayiskanli variasiya (principal component
analysis, PCA) analizi ilo arasdirilmigdir. Statistik analizlor SPSS statistik kompyuter
programinda hoyata keg¢irilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Genotiplordo mixtalif olamatlorin shamiyyatini dyranmok {igiin “principle component”
metodundan istifado olunmusdur. “Principle component” analizinin statistik olaraq diizgiin
yerino yetirilmasindos iki statistik sinaqdan, yoni KMO va Bartlett testlorindon istifado olunur
(Cadval 2). Bu iki testin naticalorinae nazar saldigda miisahids edilir ki, KMO testinin 0.786-ya
borabar giymoti vo eyni zamanda Bartlett testinin statistik ohamiyyatli olmasit “principle
component” analizinin diizglin yerino yetirilmasini gostorir. Bildiyimiz kimi KMO-nun
gostaricisinin 0,7-0,8 araliginda olmasi yaxs1 notico hesab edilir.

Cadval 2
KMO va Bartlett testlarinin naticalari
Kaiser Meyer Olkin — KMO (Measure of sampling adequacy) 0.786
Toaqgribon X-kvadrat 963.871
Bartlettin sferiklik testi Miixtoliflik 105
Ohomiyyatlilik 0.000

Sokil 1-do tosvir olunan scree plot-a (ingilis dilindon harfi monada torciimads “sopalonmis
miistovi” demokdir) nazar saldigda miisahido olunur Ki, tadqiq olunan bugda genotiplorindon 5
gostarici elemento godor hor bir element ayrica olaraq genotiplorarasi variasiyani effektli
doracods izah etmisdir. Lakin, 5 gostorici elementindon sonra bu variasiya koaskin sokilds
azalmaga baslamigdir. Noticodo biitlin analizlor segilmis 5 gostorici elementi osasinda yerino
yetirilmigdir.

Hagqgiqi givmat

1 2 3 4 5 5] 7 8 9 10 11 12 12 14 15
Kompanentlarin say1

Sakil 1. Principle component asasinda scree plot.
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PCA (9sas Komponent Tahlili) malumatlarin tohlili zaman1 molumatin ol¢iisiinii azaltmag
ticiin istifado olunur. Olbatto ki, bu proses zamani1 molumatin bazi xiisusiyyatlori mahv olacaq,
amma burada asas mogsad doyisikliklori sabit saxlamagq vo minimum doracads az sohva yol
vermakdir. Homginin PCA ¢oxdlgiilii malumatlar kigiltdiyi tiglin, moalumatlar1 vizual olaraq
gbérmoya imkan verir.

Bu analiz miixtolif qruplar arasinda vo hor bir qrupun daxilinds yiiksok dayiskonliyin
oldugunu gostarir. Olda etdiyimiz naticalora gors, bes komponentin cominin variasiyasit 77.5%
olmusdur. Miisahidos edilon doyiskanliyin 61,4%-ini toskil edon ilk ti¢ PC-nin giymatlori miivafiq
olaraq 38.5%, 14.2% va 8.7% olmusdur (Cadval 3). Bu ii¢ komponent (PC1, PC2, PC3) asas
stinbiildoki donin kiitlasi, asas siinbiildoki donin say1, asas siinbiiliin kiitlosi, bir bitkidoki donin
kiitlosi, asas siinbiildoki siinbiilciiklorin say1 kimi oslamatlori yiiksok olan genotiplorlo asagi olan
genotiplori ayirmigdir. PC1-o asasan asas siinbiildoki donin kiitlasi, asas siinbiildoki donin sayi,
osas stinbiiliin kiitlosi, bir bitkidoki donin kiitlosi, asas siinbiildoki siinbiilciiklorin say1 kimi
olamatlor 38,5% variasiya gostormis vo bu gostoricilordon osas siinbiildoki donin sayr oan
ohomiyyatli slamat kimi meydana ¢ixmuisdir.

Cadval 3
Oyranilan har bir slamat iizra PC (prinsipl komponent) analizinin naticalari

Komponentlar 1 2 3 4 5
9SDK 0.881° -0.374
9SDS 0.860° -0.308
ISK 0.855° -0.296 -0.175
BBDK 0.837° -0.390 -0.233 0.122 0.106
OSSS 0.831° -0.106
SU 0.695° 0.429
BH 0.681° 0.628° 0.118
PU 0.659° 0.615° 0.147 0.137
BS 0.532° 0.494 0.348 -0.268
MDK 0.455 -0.360 0.323 -0.425
SPYD -0.302 0.646° 0.458 -0.125
MGS 0.422 -0.222 -0.574* | 0.365
GENOTIP 0.162 0.280 -0.121 0.665% 0.278
SPAD 0.131 0.229 -0.486 0.712
ST 0.233 0.313 -0.406 -0.370 -0.506
% Dispersiya 38.562 14.237 8.769 8.149 7.783
Variasiya % 38.562 52.800 61.568 69.717 77.500
Cami 5.784 2.136 1.315 1.222 1.167
%Bhamiyyatlidir > 0.50

Bitkinin hiindiirliiyii vo pedankl uzunlugu ikinci faktora goro shamiyyatli olamot kimi
meydana ¢ixaraq 14,2% variasiya gostormisdir. Bunlardan on shomiyyatlisi bitkinin hiindiirliiyti
olmusdur. Umumi variasiyanin 8,7%-ni toskil edon PC3 mohsuldar gévdalorin say1 va sar1 pasa
yoluxma doracasi kimi olamatlori 6ziindo oks etdirir. Dordiincii komponent 8,1%, besinci
komponent siinbiillomos tarixini 6ziinds birlosdirorok timiimi variasiyanin 7,7%-ni toskil edir. PC
analizi ilo giymatlondirilon olamotlor arasindaki slagolor alamoto nozarot edon lokuslar vo ya
genlorin pleytrop tesirindon meydana ¢ixa bilor (Iezzoni, 1991). Siinbiil sayi, siinbiiliin uzunlugu,
toxum sayr vo siinbiillomo tarixinin erkon olmasi toxum mohsuldarligi vo toxumun kiitlosi
bitkinin genetik tokmillosmasi {igiin giiclii sokilda alagoali oldugu bildirilir (Beheshtizadeh, 2013).
Chowdhry va b. (Chowdhry, 1999), Quarrie va b. (Quarrie, 1999) vo Arain vo b. (Arain, 2011)
kimi miolliflor yumsaq bugda genotiplorindoki miihiim olamotloro goro oxsar naticolor
bildirmislor. Glowachka bir sira forqli naticolor aldo etmisdir. Belo ki, o, mohsuldarliq vo siinbiil
sixlig1 arasinda asas bir baglanti, siinbiil say1 arasinda daha az, min donin kiitlasi ilo iso heg bir
baglant1 olmadigini bildirmisdir (Glowacka, 2010). Mohammad yumsaq bugda genotiplarinds

42



AMEA Genetik Ehtiyatlar Institutunun Elmi 9sorlori, Cild XI, e 2 (2022)

olamotlorin olagasini izah etmok fdigiin 2 faktor miioyyon etmisdir. Bu faktorlar toxum
mohsuldarlig1 vo siinbiil sixlig1 olaraq slamatlor arasindaki doyiskanliyin 80,8 %-ni toskil edir
(Mohamed, 1999).

Korrelyasiya analizi: Korrelyasiya analizi genotiplorin giymatlondirilmasinds an shomiy-
yotli xiisusiyyotlor haqqinda doyarli molumatlar vers bilor (Norman, 2011). Iki olamot arasindak1
korrelyasiya hesablanmigdir. ©hamiyyatli dorocods korrelyasiya gostormis slamatlori miisyyan
edorok bir olamato gora digori haqqinda avvalcadon prognoz vermok olar vo bu miivafiq
genotiplorin se¢imini asanlagdira bilor. Todqiq etdiyimiz olamotlorin bozilori seleksiya
programlarinda istifado edilo bilocok daracads bir-biri ilo shamiyyatli asililiglar gostormisdir.
Belo ki, cadval 3-0 nozar yetirdikdo bir bitkidoki donin kiitlasi ilo mohsuldar gévdalorin say1
(r=0,669), bitkinin hiindirliyi (r=0,332), pedankl uzunlugu (r=0,299), osas siinbiildoki
stinbtilctik say1 (r=0,678), asas siinbiiliin kiitlosi (r=0,772), osas siinbiildoki donin say1 (r=0,813)
Vo osas siinbiildoki donin kiitlasi (r=0,868) arasinda yiiksok shomiyyatli asililiq oldugu goriiliir.
Bitkinin hiindirliyii ilo pedankl uzunlugu (r=0,842), siinbiiliin uzunlugu (r=0,710), osas
stinbiildaki siinbiillorin say1 (r=0,466), bir bitkidoki donin kiitlosi (r=0,332) arasinda yiiksok
ohomiyyatli asililiq oldugu miioyyan olunur. Siinbiilloma tarixi ilo sar1 pasa yoluxma doracasi
arasinda (r=-0,288) yiiksok olmasa da monfi ohomiyyatli asililiq moévcuddur. Mohsuldar
govdalorin sayr ilo bir bitkidoki donin kiitlesi arasinda (r=0,669) yiiksok ohamiyyatli asililiq
oldugu miioyyan edilmisdir. Osas stinbiiliin kiitlasi ilo min donin kiitlosi arasinda da (r=0,454)
yiiksok shomiyyatli asililiq oldugu miisahids edilmisdir.

Cadval 3
Tadgiq edilmis bugda genotiplarinin alamatlorarasi korelyasiyasi

ST MGS |BH BS PU SU 9SSS  |9SK 9SDS |9SDK |BBDK |[MDK |SPYD
GENOTIP -0.04 |0.118 |0.262*|0.023 |0.240* |0.241* ]0.092 |-0.02 0.088 ]0.038 |0.094 |-0.038 |0.021
0.705 |0.269 |0.013 |0.833 |0.023 |0.022 ]|0.386 |0.854 [0.412 |0.725 |0.38 0.724 |0.847

ST 1 0.072 |0.197 |0.198 ]0.209* |0.257* (0.2 0.15 0.143 ]0.054 |0.051 |0.063 |-0.289**
0.499 |0.062 [0.061 [0.048 |0.015 |0.058 [0.159 |0.179 |0.612 |0.636 |0.554 |0.006
MGS 1 0.171 ]0.061 |0.093 |0.211* |0.303** |0.232* |0.357** |0.321** |0.669** |0.085 |-0.078
0.107 |0.57 0.382 10.046 |0.004 [0.028 ]0.001 |0.002 |0 0.428 |0.465
BH 1 0.690** |0.842** |0.710** (0.466** |0.362** |0.376** |0.347** |0.332** |0.141  |-0.13
0 0 0 0 0 0 0.001 |0.001 ]0.186 |0.22
BS 1 0.620** 10.403** |0.387** [0.335** |0.236* |0.279** |0.19 0.224* 0.037
0 0 0 0.001 ]0.025 |0.008 [0.073 |0.033 |0.726
PU 1 0.658** |0.443** |0.409** |0.385** |0.380** |0.299** |0.023  [-0.098
0 0 0 0 0 0.004 ]0.833 ]0.359
suU 1 0.505** 10.422** |0.447** |0.441** |0.438** |0.157 |-0.162
0 0 0 0 0 0.139 |0.127
9SSS 1 0.686** |0.740** |0.716** |0.678** |0.417** |-0.01
0 0 0 0 0 0.926
9SK 1 0.833** 10.924** |0.772** |0.454** |0.013
0 0 0 0 0.902
1 0.880** |0.813** |0.378** |0.021
9SS 0 0 0 0.843
1 0.868** |10.497** |0.028
9SDK 0 0 0.792
1 0.368** |-0.006
BBDK 0 0.959
1 0.19
MPK 0.073

*shamiyyatli; ** yiiksok ohomiyyatli

Aycicok Vo b. asas siinbiildoki donin sayi, bitkinin hiindiirlityii vo min donin kiitlasi ilo bir
bitkidoki donin kiitlasi arasinda pozitiv korelyasiya oldugunu miioyyan etmisdir (Aygigek, 2006).
Gupta vo b. (Gupta, 1999) vo Chowdhry (Chowdhry, 2000) da 06z todgiqatlarinda osas
stinbiildoki donin say1 vo min donin kiitlosi ilo bir bitkidoki donin kiitlosi arasinda shomiyyatli
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baglanti oldugunu bildirmislor. Kerem Boru va b. korelyasiya analizi noaticasinds bir bitkidoki
donin kiitlosinin siinbiiliin uzunlugu, siinbiildo donin say1 vo osas siinbiildoki donin kiitlosi
arasinda shamiyyatli baglanti1 oldugunu todqiq etmisdir (Kerem, 2019).

NOTICO

Taxil mohsularligina birbasa tosir gostordiyi miioyyan olunan vo taxil mohsuldarlig: ilo miisbot
olagods olan bir bitkidoki donin kiitlosi, osas siinbiiliin kiitlasi, siinbiiliin uzunlugu, osas
stinbiildoki donin sayi, asas siinbiildoki donin kiitlasi vo min donin kiitlasi seleksiya todqiqatlari
liciin asas se¢im meyari ola bilar.
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AHAJIN3 MEXKITOKA3ATEJIBHBIX 3ABUCUMOCTEN B TEHOTHIIE
MATKOM NMIIEHUIIBI (Triticum aestivum L.)

Aiinyp Kapumosa
HUncmumym eenemuueckux pecypcos HAHA

Hccnenosarenbckas padora npoBoamnack B 2017 - 2020 romax Ha ATNIIEPOHCKOM HAy4YyHO —
npaktudeckoM (uppuraunonHoM) mnone Wuctutyra HAH AsepGaiimkana. beumm  mcmonb3oBaHbI
rerotuisl 90 copToB Msrkoi menuisr (Triticum aestivum L.) Azep6aiipkaHCKOTO MPOUCXOXKAeHHUS, 13
U3 KOTOPBIX SIBISIOTCS KOMMEPYECKMMH copTamH, Xpausmmmuca B HaunmonameHom ['enbanke. D10
WCCJICIOBAaHNE HANPABJICHO Ha OIpEeIICHHE KPUTEPHEB OTOOPA, KOTOPBIE CIIEAYET YYUTHIBATH B CEllEK-
IIMOHHBIX HCCIIEOBAHUAX, IMyTeM Koppensauuu, ananusa [IK u crathcTtudeckoro aHamm3a HEKOTOPBIX
NoKasaresell TeHOTHIIOB MSTKOHM MIIeHUIBl. B skcrnepumenTe u3ydaiuch OMOMOP(OIOrHUECKHe MOoKa-
3aTeny 0Opa3lloB MINEHUIIBI, OIICHUBANIACh 32a00JIEBAEMOCTh JKEITON PXKABYMHON T€HOTHUIIOB MIICHHUIIHI B
YCIIOBUSIX MPUPOJHOHN SMUAESMUH IO MoIudHuuupoBanHoi mkaine Kob6a u mpoBonmiace cTaTUCTUYECKast
00paboTKa JaHHBIX KOMIIBIOTEpHOM mporpammoii SPSS. beut poBenén xoppeinsaiuonnbiit u 1K anamus
CpPeIHUX TOKa3aTeNell Takux MPU3HAKOB, KaK BBICOTA PACTEHHs, KOJIUYECTBO PACTCHHUU, KOJIUYECTBO
NPOIYKTUBHBIX CTEOJIEH, JUTMHA LBETOHOCA, KOJMYECTBO KOJOCKOB B IIABHOM KOJIOCE, Macca IJIaBHOTO
KOJIOCa, KOJHMYECTBO 3€pEH B IJIaBHOM KOJIOCE, Macca 3epHa B TJIaBHOM KOJIOCE, KOJIMYECTBO 3€pEH B
OJIHOM pacTEeHUH, Macca 3epeH B OJHOM PACTEHHH, Macca THICSYM 3€PEH U CTENEHb MOPaKEHUS JKEITOH
prxaBunrHOM. [ koppekTHoro nposeaenus ITK ananuza ucnons3yrores Tectel KMO u Barlett, kotopsie
MOKAa3bIBAIOT, YTO B McclenoBaHUU Obuto mosydeHo 3HaueHne KMO = 0,786. Ilo namum pesynbTatam
BapHalysg CyMMBI IISITH KOMIIOHEHTOB cocTaBuia 77,5%. 3Hadenus nepsbix Tpex [1K, Ha momr0 KOTOphIX
npuxoamiock 61,4 % Bapuanuu, coctaBunu 38,5 %, 14,2 % u 8,7 % coorBercTBeHHO. bblia paccuntana
KOppeNsanus MEXIy ABYMs NpU3HAKaMH, M B pPe3yJbTaTe 3TOr0 aHajuu3a ObUIO YCTAHOBJIGHO, YTO
CYIIECTBYET 3HAUMTENIbHAs 3aBUCUMOCTh MEXKIY Maccoil 3epeH B OJIHOM PacTeHHUH M BHICOTOM pacTeHUs
(r=0,332), KoIM4eCcTBOM KOJIOCKOB B IIaBHOM Kojoce (= 0, 678), maccoii ocHoBHOro konoca (r=0,772),
KOJIMYECTBOM 3epeH B TiaBHOM Kosoce (=0, 813) u maccoii 3epeH B rimaBHoM koitoce (1=0,868). bolio
MOKa3aHO, YTO CYIIECTBYEeT OTpHIIATeNbHAs 3HAYMTENbHAs 3aBUCUMOCTh MEXAy JaTod Hadvama
KOJIOIIEHUS W CKOPOCTBIO 3apayKeHUS JKEeNTOH pykaBunHo# (r=-0,288), x0T 1 He BeIcOKas. Mubopmanws,
MOJTyYEHHasl B pe3yJIbTaTe OLEHKU, MOXET CTaTh UCXOJHBIM MaTepUaAJIOM JJIsl IPOBEIEHUS UCCIIEA0BaHUI
B 3TOM HAIpaBJICHUH.

Kniwouesvie cnoea: mazkou nwenuuwvt (T. aestivum L.), xkoppenayus, IIK ananus, sxcenmasn
DoHCasuuna, U3MEHYUBOCHIb

CORRELATION ANALYSIS IN BREAD WHEAT (Triticum aestivum L.) GENOTYPES

Aynur Karimova
Genetic Resources Institute of ANAS

The research was carried out 2017-2020 in the Absheron Scientific - Experimental (irrigation) area
of the Institute of Genetic Resources of ANAS. In the study were used 90 bread wheat (Triticum aestivum
L.) genotypes of Azerbaijani origin, kept in the National Genebank, which 13 of them are commercial
varieties. This study aims to identify selection criteria to be considered in plant selection studies with
Correlation, PCA analysis and Statistical analysis of a number of indicators of bread wheat genotypes. In
practice were studied the biomorphological indicators of wheat samples, assessment of yellow rust
infection in bread wheat genotypes with a modified Cobb scale under a natural epidemic and and
statistical analysis of the data was performed in SPSS computer programs. The correlation and PC
analysis were computed between plant height, number of plants, peduncle length, spiklets per spike, spike
weight, number of grains per spike, grains per spike, number of grains per plant, grain yield per plant,
1000 grain weight and the rate of yellow rust infection. KMO and Barlett tests are used to perform PC
analysis correctly, and KMO=0,786 was obtained in the study. According to our results, the total
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variation of the five components was 77,5%. The prices of the first three PCs, which accounted for 61.4%
of the variability, were 38,5%, 14,2% and 8,7%, respectively. Correlation was calculated for two traits
and as a result of this analysis, highly significant correlation was found between grain yield per plant and
other following components : plant height ( r=0,332), spiklets per spike ( r=0,678), number of grains per
spike (r=0,813), grains per spike (r=0,868). Although there is no high correlation between the data of
spike and the rate of yellow rust infection, it has been shown negative significant correlation ( r =-0,288 ).
The information obtained as a result of the assessment may be the starting material for research in this
area.

Keywords: bread wheat (T. aestivum L.), correlation, PCA Analysis, yellow rust, variability
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ABSERONDA YASILLASDIRILMADA ISTIFADO EDILON
BOZi IYNOYARPAQLI NOVLORIN MIKOLOJI TODQIiQI

LEYLA VOLIYEVAY, GULNARO HOSONOVA®

"Morkozi Nobatat Bagi, Baki, Badamdar Sossesi 40
va.IevIa25@vandex.com_
2AMEA Mikrobiologiya Institutu, Baki, Badamdar Sossesi 40

Maqaloda Abserona introduksiya edilmis Araucariaceae, Pinacaeae, Taxaceae, Taxodicaeae,
Cupressaceae fasilasina aid 17 nov bitkids (Pinus pallasiana, Pinus sylvestris, Pinus halapensis,
Pinus nigra, Pinus pungens Engelm, Picea excelsa, Pinus eldarica, Larix europaea, Abies sibirica
Ledeb., Abies alba Mill, Juniperus communis, Juniperus sabina, Pinus pallasiana, Araucaria
araucana, Microbiota decussata, Platycladus orientalis, Taxus baccata) rast galinan xastaliklarin
toradicisi olan mikromisetlorin dyranilmasi 6z aksini tapmisdir. Miixtalif abiotik amillarin tasiri
altinda iimumi zaifloma naticasinda iynayarpaqh agaclar vo kollar parazitar ve geyri-parazitar
xarakterli miixtalif xastaliklora maruz qalir. Bu agac vo Kkollarin qocalma vo 6lma prosesini
siiratloandirir. Tadqgigatimizin magsadi Abseronda yasillasdirilmada istifado edilon dekorativ
iynayarpaqh bitki novlarinin xastaliklorinin éyranilmasidir. Bu sababdan iynayarpaqh bitkilarin
xastaliklarinin tipologiya va etiologiyasimin dyranilmasi, dekorativliya tasir gostaran Xastaliklarin
miidyyan edilmasi va xastaliklara an hassas novlarin tadgiq edilmasi istigamatinda islor aparilmisdar.
Yerinog yetirilon is Markazi Nobatat Bag, Baki soharinin miixtalif park vo baglar1 hamg¢inin saxsi
istixanalardan gotiiriilmiis niitmunalor asasinda aparilmisdir. Niimunalor vegetasiya dovriindo, yaz
vo payiz aylarinda toplanmusdir. ilkin niimuns gétiirmo zamam bitkinin névii, yasi, akin
materialinin  mansayi, boyiima soraiti, patoloji oalamatlor nazara ahmmsdir. Gotiiriilmiis
niimunalorin akim i iki iisulla aparilmisdir. Birbasa akim-xasto bitki toxumalar: Petri kasasinda
Sabouraud CAF aqar miihitinds akilir. ikinci iisul isa Xasta bitki toxumalar distils su alava edilmis
kolbalara yerlasdirilir alinmis mayedan sathi akma iisulu ilo Sabouraud CAF agarda Petri
kasalarinda akilir. Aparilmis tadqiqat islorinin yekununa asasan tadqiq olunan bitkilar iizerinda
11 nov patogen gobaloklori (Alternaria tenuis Ness., Aspergillus glaucus, Lophodermium
macrosporum, Hartigiella laricis, Lophodermium nervisquim, Lophodermium juniperum,
Cronartium flaccidum, Fusarium oxysporum, Fusarium commune, Fusarium torreyae, Rizoctonia
solani Kiib, Cryptospora longispora) miiayyan edilmisdir. Iynoyarpaqh bitkilor patogen
gobaloklara qars1 hassas olub neaticade bitkinin bazi morfoloji orqanlarimin qurumasina hatta
bitkinin tamamile mahvina gatirib ¢ixarir.

Acgar sozlar: \ynayarpaql, infeksion, patogen, gébalak

GIRIS

fynoayarpaqli bitkilor hom sohor parklarinin, meydanlarin, kii¢olorin, hom do soxsi miilklorin
landsaft dizayninda genis istifads edilir.

Abseronun subtropik iglimindo, biitiin ndv iynayarpaqli bitkilor boyiiya bilor. Buna baxma-
yaraq iynoyarpaglilarin biitiin ndvlori ilo tanis olmali vo otraf miihito asanligla uygunlasa bilon,
yeni soraitdo tez adaptasiya olunan, asanligla kok sala bilon novlori se¢ilmalidir.

Iqlim doyisikliyi vo introduksiya kontekstindo Abserona gatirilon iynoyarpaqli bitkilorda
gobalok patogenlori vo onlarin gatirdiyi zoror va Xastaliklor naticasinds yerli soraito uygunlasan
novlor getdikco daha ¢ox tohliiko altindadir.

Iynoyarpaqli bitkilor monfi tosirlora gars1 ¢ox hossas olub, miihitin geyri-olverisli soraiting
¢otin uygunlasir. Buna goro do osas vozifo sohor landsaft memarliginda istifadasi tiglin perspek-
tivli olan agac vo kollarin davamli novlorini segmokdir. Olverigsiz bir miihitdo iynoyarpaqlilarin
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kokii zoif inkisaf edir, dozliimliiliik gabiliyyoti zoifloyir vo yoluxucu xostoliklorlo (bakterial
infeksiyalar vo gobalok) asanliqla xastolonir. Bakterioz xastoaliklori osason bakteriyalarin bitkilore
agizciqlar, nektarliglar vo mexaniki zodolonmis yerlordon daxil olmasi naticasinds bas verir.

Gobalok xostaliklori iss bitki orqanlarinda yayilmasina gore ekzogen vo endogen olmaqla iki
grupa bdliiniir. Birinci halda ssas ¢oxalma vo inkisaf orqanlar1 yarpagin iist qatlarma yayilir.
Endogen goboaloklorin mitsellori, hiflori hiiceyrs arasinda, hiiceyra daxilinds, su borularinda, kok
sisteminin sorucu vo Otiiriicli sistemlorindo yayilir. Yarpaq vo budaqda lokalilikler, ¢iiriimaler,
qaralmalarla miisahido olunan olamotlor yaranir. Bozi gdboloklor hom daxili, hom do xarici
tobogodo yayilma gabiliyystino malikdir. Gobaloklor fermentlor ifraz etmoklo miixtolif iizvi
maddalori pargalayir, onu monimsanilon formaya salir vo ya bitki orqanlarina daxil olmasini
tomin edir. Qidalandig1 bitkilorin nov toerkibindon asili olaraq ifraz etdiklori fermentlorin torkibi
do miixtalif olur. Odabiyyat molumatlarindan da melum oldugu kimi gébaloklorde demok olar ki,
biitlin qrup fermentlors rast golinir. Gobaloklorin qidalanmasi, inkisafi vo yayilmasinda onlarin
ifraz etdiklori fermetlorin boylik shomiyyati vardir (Agayev, 2016).

Iynoyarpaqli bitkilorin landsaft dizayninda genis istifads edilir vo son zamanlarda xaricdon
gotirilon bitkilor hesabina gobalok xostoliklorinin bu bitkilor arasinda yayilmasi genis viisot
almigdir. Bu da 6z ndvbasindo bitkilorin quruyaraq mohv olmasina sobab olur. Bu problemin
aktualligin1 nazors alaraq todqiqat islori bu istigamotds aparilmigdir.

MATERIAL VO METODLAR

Toadgigat obyektlori olaraq dekorativ iynayarpaqli bitkilorin Abseronda introduksiya edilmis
Araucariaceae, Pinacaeae, Taxaceae, Taxodicaeae, Cupressaceae fosilolorino aid 17 nov
secilmigdir. Todgigatin movzusu bitkilarin yeriistii orqanlarinda vo koklorinds 6ziinti gdstaran
patoloji simptomlar, onlarin etiologiyasi, hamg¢inin saprofit vo patogen iynayarpaqli mikobio-
talarinin n6v torkibi olmusdur.

Iynayarpaqli bitkilorin xostaliklorinin dyranilmesi 2019-2022-ci illor orzinde aparilmigdir.
Tadqigat tigin niimunalor Morkozi Nobatat Bagi, Baki soharinin miixtalif park vo baglari, soxsi
istixanalardan gotiriilmiisdiir. Niimunolor vegetasiya dovriindo, yaz vo payiz aylarinda top-
lanmigdir. Ilkin niimuno gétiirmo zamani bitkinin ndvii, yas1, okin materialinin monsoyi, bdyiima
soraiti, patoloji olamatlor nazaro alinmisdir. Iyno yarpaglarin, budaglarin, gévdalorin zadelonmo
daracasi 3 balliq skala ilo (zaif, orta, giiclii) giymatlondirilmisdir. Gétiirtilmiis niimunalarin okimi
iki tsulla aparilimigdir. Birbasa okim-Xasto bitki toxumalar1 Petri kasasinda Sabouraud CAF
agar miihitindo okilir. ikinci iisulda iso Xosto bitki toxumalar1 distilo suyu slava edilmis kolbalara
yerlosdirilir (Shaking incubator Model-IN 666 SI 70-80 siiratindo 24-48 saat miidetinda) alinmus
mayedan sathi okmo tisulu ilo Sabouraud CAF aqarda Petri kasalarinda okilir. Nimunalor okilmis
Petri kasalar1 28+2°C-do 3-5 giin miiddotinds inkubasiya edilir. Tomiz kultura slds etmak iiciin
mikromisetlor tomiz miihito kogiriilir. Daha sonra Olympus CX 41 mikroskopundan, agar
cadvallordan istifads etmoklo mikromisetlor identifikasiya edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Bitkilordo yaranan xastaliklor etioloji baximdan infeksion vo geyri-infeksion mansoli olur.
Yoluxucu xastaliklor tobii vo ya siini yolla digar bitkilora kego bilon xostoliklordir. Bitkilor
tizarinda olan patogen gobaloklor bitkilorin mohsuldarligini asagi salir, inkisafin1 zoifladir vo
bitkinin tamamila mahvina sabab olur (Valiyeva, 2021; Agayev, 2016; Uckennep, 2009).

Bu xostoliklora torpaqda yasayan gobolok vo bakterial xostoliklor (fusarium vo kok
clirimosi, alternarioz, kif, budaqlarin yoluxucu qurumasi vo S.) daxildir. Bu tip infeksion
xastaliklor bir bitkidon digarina miixtalif yollarla ( birbasa alags ilo, heyvanlar, insan, kiilok vo su
vasitosilo), hamginin torpaqda galmis, mikroorqanizmlorlo yoluxmus bitki qaliglart vasitasilo
kecir. Bitkilorin patogen gobaloklorlo yoluxmasi bakterial vo virusla yoluxmayla miiqayisads
daha genis yayilmis va bitkilora daha bdyiik zorbo vurur (Agayev, 2016). Iynoyarpaql bitkilorin
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sirf bu sinfo xas olan xostoliklori do (siitte xostoliyi) vardir ki, bu xastaliyin téradicisi
iynayarpaqli bitkilorin bir sira morfoloji orqganlarina niifuz edon va bitkilorin 6liimiins sabab olan
bazi kisali gobaloklordir.

Bozi sam novlorinds (P. pallasiana, P. eldarica, P.sylvestris, P.pallasiana, P.nigra)
Lophodermium pinasteri patogen gobalayinin tasiri sayasinds keg¢on ildon galmis iyno yarpaglari
quruyub diisiir, quruyan yarpaqlarda qara lokalor olur. Payizin avvalindon iynalords diizensiz
formali, todricon artan sarimtil lokalor amolo galir. Galon ilin yazinda iynalor tamamilo saralir vo
quruyur, qirmizi rongdan gshvayi rongs kegon lokalor amala golir. Bu xastalik homginin yeni
ciicartilor va tinglar ti¢iin tohliikalidir. Bir ne¢o névds (T. baccata, T. occidentalis, J. sabina, P.
orientalis, Microbiota decussata) avvoalca iynayarpaqlarin uclari, daha sonra iso biitiin iynalor
sartya ¢evrilir. Naticads tinglorin koklori ¢iirliyarok Oliir vo bitkilor substratdan asanligla ¢ixa-
rilir. Buna sabab Fusarium, Alternaria, Rizoctonia cinsindan olan névlardir. Juniperus cinsindan
olan bazi névlards iso Lophodermium juniperum goébaloyi homin bitkilarin iyna yarpaqglarinin
rongsizlosmasine, qurumasina sobob olur. Iyno yarpaq iizorinds géboloklorin gara apotesiyalar
amoala galmoys baslayir. Cryptospora longispora gobalayi Araucaria araucana noviiniin budag-
larma yoluxduqda iyno yarpaqlara 6ldiirticti tosir gostorir.

C)
Sakil 1. Bazi iynayarpaqli névlarin () Araucaria araucana, (b) Taxus baccata,
(c) Thuja occidentalis) gébaloklorlo yoluxmasi

Markazi Nabatat Baginda va Baki soharinin miixtalif park vo baglarinda yasillasdirmada
istifada edilan iynayarpaqh bitkilarin gobalak xastaliklari

Xastoliyin ad Patogen organizm Xastaliya moaruz Xastaliyin alamatlori
qalan bitki novii
Sam iynalarinds | Lophodermium P. pallasiana, Payizin ovvalindon iynolords dii-
stitte xostoliyi pinastri Chev. P.sylvestris, zonsiz formali, todricon artan sa-
P.halapensis rimtil lakalar amala galir. Galon ilin
P. nigra yazinda iynalor tamamils saralir vo

quruyur, qirmizi rangden gohvayi
rangs kegan lokalar amals galir.

Kiiknar iynolorinds|Lohpodermium Picea excelsa, P. Xostalik naticasindo bitkinin
stitte xostoliyi macrosporum (Hart) | pungens Engelm gbvdasi tamamilo zoifloyir, oksor
Rehm. hallarda bitkinin tamamilo mohvino

gatirib ¢ixarir
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Xastaliyin adi

Patogen organizm

Xastaliya maruz
galan bitki névii

Xastaliyin alamatlari

Qara sam slitte
xastaliyi

Hartigiella laricis
Hart.

Larix europaea

Iynolor ucdan baslayaraq saralir.
awalca kigik hissalor rongini do-
yisir daha sonra biitiin yarpaq qoh-
Vayi rangs doniir vo asanligla tokiil-
maya baslayir.

Ag samda siitte
xastaliyi

Lophodermium
nervisquium Rehm.

Abies sibirica Ledeb.,
Abies alba Mill

Xastalik bitkinin kdhna iynalaring
tosir edir, may-iyul aylarinda onun
gohvayi rongs ¢evrilmoasing vo tod-
ricon tokiilmasina sobob olur.

Ardicda siitte

Lophodermium
Juniperinum de Not

Juniperus communis

Yaym ovvalinda kegon ilki iyno
yarpaglar rongsizlosmoyo baslayir
Vo ya sar1 , qohvayi ronge gevrilir.
Yazin sonundan iynolarin sothinds
gara apotesiyalar goriintir. Zoif-
lomis Dbitkilordo Xxastoliklor daha
intensiv inkisaf edir.

Sam bitkisindo
gatranli xar¢ang
xastaliyi

Cronartium
flaccidum (Alb. et
Schwein.) Winter

Pinus pallasiana

Agacin boyiimasi  koskin sokildo
azalir, tact naziklogsmoys baslayir,
iyno yarpaqlarin rongi solgun yasil
rongoa gevrilir.

a) 9kilma qaydasi

b) Tomiz kulturaya ¢ixarilmis gobaloklar

Sakil 2. Tynayarpaqli bitkilorin gébalok Xastaliklorinin mikoloji todgiqi

NOTICOLOR

Aparilmis tadqigat islorinin yekunundan bels naticays golinmisdir ki, todgiq olunan bitkilor
tizorinds 11 nov patogen gobaloklori (Alternaria tenuis Ness., Aspergillus glaucus, Lophoder-
mium macrosporum, Hartigiella laricis, Lophodermium nervisquim, Lophodermium juniperum,

Cronartium flaccidum, Fusarium oxysporum, Fusarium commune,

Fusarium torreyae,

Rizoctonia solani Kiib, Cryptospora longispina) todqiq edilmisdir. Iynayarpaqli bitkilor patogen
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gobaloklora garsi hossas olub naticods bitkinin bazi morfoloji orqanlarinin qurumasina hotta
bitkininin tamamilo mahvins gatirib ¢ixarir.

Todgigat bitkilorinin goboalok infeksiyalarindan profilaktikast vo qorunmasi iigiin bitki
ndvlarinin ekoloji xilisusiyyatlorini vo patogen orqanizmin bioloji xiisusiyyatlorini nozars alaraq
agrotexniki va kimyavi todbirlorin kompleks tatbiqi daha effektlidir. Oyranilon bitkilori patogen
gobaloklordon qorumagq tiglin fungisid ¢ilomo iyulun ikinci ongiinliiyiinden sentyabrin birinci
ongiinlitylino godar tovsiya olunur, bu da askosporlarin apotesiyadan sarbast buraxilmasi va gonc
iynalarin infeksiyasi ilo alagalondirilir.
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MHUKOJIOTHYECKOE UCCJIEJOBAHUE HEKOTOPBIX XBOMHBIX ITOPO/]
HUCITIOJIB3YEMBIX JJIA O3EJIEHEHUWSA AIIIIEPOHA

Jeiina Bennesa' , T'onnapa Nacanosa’
YUenmpanonoiii Bomanuueckuii Cao; *HAHA Hncemumym Mukpo6uonocuu

B crathe ommcaHo W3ydeHHEe MUKPOMHMIIETOB, BO30YaUTENCH OoNie3HEH, OOHapy)eHHBIX Yy 17 BUIOB
(Pinus pallasiana, Pinus sylvestris, Pinus halapensis, Pinus nigra, Pinus pungens Engelm, Picea excelsa,
Pinus eldarica, Larix europaea, Abies sibirica Ledeb., Abies alba Mill, Juniperus communis, Juniperus
sabina, Pinus pallasiana, Araucaria araucana, Microbiota decussata, Platycladus orientalis, Taxus
baccata) pacrenuit, npuHamIeKamMXx K cemelictBam Araucariaceae, Pinacaeae, Taxaceae,
Taxodicaeae untpoayirpoBantbix B AGiiepone. B pesynbrare o0miero ociabiaeHus MO BIHSHHEM
Ppa3JINYHbIX a0OHOTHYECKUX (baKTOI)OB XBOWHBIC ACPEeBbA MW KYCTApHHUKU IIOABCPrarOTCAa pa3jIn4YHbIM
3a00J1€BaHUSIM napasuTapHoro 1 MHOIoO xapakrtepa. 9T0 YCKOPACT CTApCHHUEC U OTMHUPAHUC ICPCBLEB U
KyCTapHUKOB. Llenpio Hammx WCCIeOBaHUN SBISIETCS W3ydeHHe OOoJIe3HEH JIEeKOPATHBHBIX XBOWHBIX
pacTeHui, UCIONB3yEeMBIX B O3€JeHEHHH AOmiepoHa. B cBsizu ¢ 3TuM ObUIM MPOBENEHBI PabOTHI MO
HU3YYCHUIO TUIIOJIOTUH U 3TUOJIOTUH 0oJie3HEN XBOMHBIX paCTeHI/If/'I, BBISIBJICHUIO 6OHC3H€ﬁ, Iopaxxaromux
ACKOPATUBHOCTb U HU3YYCHUIO HaubOoee BOCIIPUMMYUBBIX BHIOB. PaGora mpoBOAMWJIaCb Ha OCHOBEC
00pa3ios, B3ATHIX U3 LleHTpambHOro 0OTaHWYECKOTO cajla, pa3IMYHBIX MapKOB M calloB baky, a Takxke
4acTHBIX opamkepeil. [IpoObl oTOMpany ABaXx bl B TEUEHHE BEreTAl[MOHHOTO [IEPUO/Ia, BECHOH M OCEHBIO.
[Ipu nepBrUuHOM OTOOpE YYUTHIBAIM BUJ PACTSHUS, BO3PACT, MPOUCXOXKICHUE MTOCAT0YHOTO MaTepuana,
YCIIOBHS TIPOM3PACTaHMsI, ATOJIOTHYeCKHe mpu3Haku. OOpasibl BRICAXKUBAIM IBYMs criocobamu. TkaHU
OOJIBHBIX PACTEHHUI HEMOCPEICTBEHHO BHIpaluBaiv Ha arapoBoii cpene Sabouraud CAF B vamke Iletpwu.
Bropoii croco6 3akimovancss B TOMEUICHHH TKaHW OOJIBHOTO PAacTEeHHUs! B KOJIOBI C AMCTHUILTUPOBAHHON
BOJION W WHOKYJISIMH TOJYYeHHOU >kuakocT Ha 4amku [lerpu ¢ arapom Cabypo CAF. B pesynbrate
HUCCJICJOBaHHUA OBLIO YCTAaHOBJICHO, YTO HAa UCCICAYCMBIX pPaCTCHHUAX 06Hapy>1<eH0 11 BUIOB IIaTOI'CHHBIX
rpu6os (Alternaria tenuis Ness., Aspergillus glaucus, Lophodermium macrosporum, Hartigiella laricis,
Lophodermium nervisquim, Lophodermium juniperum, Cronartium flaccidum, Fusarium oxysporum,
Fusarium commune, Fusarium torreyae, Rizoctonia solani Kiib, Cryptospora longispina). Oépasyei
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XBOWHBIX ITOPOJ YyBCTBUTEIBHBI K TMATOTCHHBIM TpuOaM, YTO TPHUBOAMT K YCHIXaHUIO HEKOTOPBIX
MOP(}OJIOTUYECKUX OPTaHOB M JaKe K MOJHON THOCII pacTEHHUS.

Knrouegvie cnosa: Xeoiinvie, unhekyuonnwlii, namozen, 2puovl

MICHOLOGICAL STUDY OF SOME SPECIES OF CONIFERALES USED
IN GREENING IN ABSHERON

Leyla Veliyeva”, Gulnara Hasanova’
!Central Botanical Garden; 2ANAS Institut of Microbiology

The present investigation is about the introduction of micromycetes which are pathogenic from 17
species (Pinus pallasiana, Pinus sylvestris, Pinus halapensis, Pinus nigra, Pinus pungens Engelm, Picea
excelsa, Pinus eldarica, Larix europaea, Abies sibirica Ledeb., Abies alba Mill, Juniperus communis,
Juniperus sabina, Pinus pallasiana, Araucaria araucana, Microbiota decussata, Platycladus orientalis,
Taxus baccata) of plants belonging to the family Araucariaceae, Pinaceae, Taxaceae, Taxodicaeae and
Cupressaceae in Absheron condition. As a result, conifers and shrubs are infected through parasitic and
non-parasitic diseases causing the common weakening under different types of abiotic factors. This
accelerates the ageing and death of trees and shrubs. The purpose of our research is to study the diseases
of ornamental coniferous assignments used in landscaping in Absheron conditions. There have been
identified the typology and etiology of coniferous diseases that affect susceptible ornamental species. The
research was carried out on the basis of the samples taken from the Central Botanical Garden is consisted
of various parks and gardens in Baku, as well as private greenhouses. They were collected twice in spring
and autumn in during the growing season. The origin, species, growing and pathological features of plants
were studied in the during first sampling time. The samples were planted in two ways. Directly planted-
diseased plant tissues were grown in Sabouraud CAF agar medium in a Petri dish. The second method
was settled the diseased plant tissue in flasks with distilled water and inoculated the obtained liquid in
Sabouraud CAF agar Petri dishes. There were identified 11 species of pathogenic fungi (Alternaria tenuis
Ness., Aspergillus glaucus, Lophodermium macrosporum, Hartigiella laricis, Lophodermium nervisquim,
Lophodermium juniperum, Cronartium flaccidum, Fusarium oxysporum, Fusarium commune, Fusarium
torreyae, Rizoctonia solani Kiib, Cryptospora longispina). It is concluded that conifers are sensitive to
these pathogenic fungi, which leads to the drying of some morphological organs of the plant and even the
complete destruction of the plant.

Keywords: Coniferales, infection, pathogen, fungus
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BOYUK QAFQAZIN SIMAL-SORQ (QUBA-QUSAR) ZONASI
DENDROFLORASININ MUQAYiSOLI TOHLILI

SAMIRO BAGIROVA”", MINARD HOSONOVA, LEYLA ATAYEVA,
NiGAR BODOL-ZADO, SODAQOT OLIYEVA

AMEA Dendrologiya Institutu, Mardakan gas. S.Yesenin 89
atayeva-2019@mail.ru

Tadgigat isinde Boyilkk Qafqazin simal-sorq hissasinda yerloson Quba-Xa¢maz zonasi
grazisinds tabii vo madani soaraitda becarilon agac- kollar miiqayisali tahlil edilmisdir. Malum
olmusdur ki, Taxus baccata L., Pinus Kochiana Klotzch in C.Koch., Cotoneaster saxatilis Pojark.,
Fagus sylvatica L., Carpinus orientalis Mill., Carpinus betulus L., Quercus iberica M.Bieb., Quercus
macranthera Fisch. & CAMey., Tilia dasystyla Steven., Celtis glabrata Stew., Celtis caucasica Willd.,
Acer hyrcanum Fisch., Acer pseudoplatanus L. vo s. kimi névlar hamin arazilords iistiinliik taskil
edir. Cay otrafi hovzalorda, golmacalorda ve bataghglarda Phragmites australis (Cav.) Trin. ex
Steud., Typha angustifolia L., Scirpus lacustris Sc. Lithoralis, Potamogeton pectinature L., Juncus
acutus L. va s. novlar assosiyasiyalar taskil edir. Bitki novlorinin iimumi sayma gors Qafgaz
florasimin iimumi migdarmin 68%-i hamin arazilarin paymna diisiir. Todgigat asasinda bels naticaya
galmak olar ki, Boyiik Qafqazin simal-sarq hissasinin zongin bitki ortiiyiine malik olmasi, onun
fiziki-cografi, tabii-tarixi soratinin miixtalifliyi va uzaq floristik sahalarin tasiri altinda formalasms
miirakkab tarixi ilo slagodardir. Tadqiqatlar miivafiq qaydada aparilmig, DJI Phantom 4 DRON
vasitasiylo 30-400 m yiiksaklikdan vo daqiq koordinatlarin tayini ii¢iin GPS-dan istifade etmakla
hazirhq, ¢61 vo kameral islori goriilmiisdiir. OMBMi-min (IUCN) 3.1 versiyasina asasan tohliika
meyarlari, bioloji xiisusiyyoatlori, ehtiyati, tabii ehtiyatimin dayisilma sabablori iizro tadqgigatlar
aparilmigdir. Iqlim dayisikliyi va antropoigen amillarin tasiri tabii flora ilo yanas1 madoani florada
dekorativ bazak bitkilorindo do genis rast galinir. Todgiqatin gedisatinda malum olmusdur Kki,
Boyiik Qafqazan simal-sarq hissasi olan Quba-Xa¢maz zonas1 oarazisinda 41 fasila, 79 cins, 162
tobii novle yanasi, madani soraitds becarilon 78 néva yaxin dekorativ agac-kol bitkisi park va
baglarda becarilir. Digar tarafdon son dévrlords arazilards aparilan yenidon qurma abadlasdirma
islori, ekoturizmin inksafi, yeni salinan istirahat markazlari, tabii flora ilo yanas1 madani florada
yeni introduksiya olumus névlor hesabina arazilordo biomiixtalifliyin artmasi genofondun
miihafizasinda, ekoloji tarazhigin barpasinda miihiim ahamiyyat kasb edir.

Acgar sizlar: Boyiik Qaqaz, dendroflora, bitki ortiiyii, simal- sarq, mesa, antropogen amillar

GIRIS

Boyiik Qafqazin sorq zonasi bitki Ortiiyii il1 zongin olub, 6lko florasinin asasini togkil edir.
Quba-Qusar zonasi Boyiik Qafgazin simal-sorq yamaclarinda, Samur-Davagi ovaligini ohato
edir. Quba rayonu Bakidan 168 km masafods, Sahdag orazisinin simal-gorq yamaclarinda, doniz
saviyyasindon 600 metr yiiksoklikdo, Valvalocay vo Qudyalgayin sahili otrafinda orta vo yiiksok
dagliq sahalordo yerlosib, asason diizon, dag otoyi meso zolaqlarina malikdir. Qusar maili diizon-
liyindo yerloson Qizilgaya (3726 m), Babadag (3629 m), Sahnazor (2874 m) zirvolorindo 9sason
otlar, kollar istiinliik toskil edir. Yayr quraq, miilayim isti, qis1 yiiksok dagligda soyuq veo
ritubatlidir. Orta temperatur yanvarda —4°C-don -18°C-dok, iyulda 2°C-don 24°C-dok doyisir.
fllik yagintinin miqdart  300-1500 mm-dir (Mommadov, 2006). Burada diizenlik vo dagatoyi
saholors diison yagintilar barabar paylanaraq miilayim isti, yiiksok dagliqda soyuq vo dag-tundra
igliminin yaranmasi flora zonginliyino imkan yaradir (9sgorov, 2008). Quba rayonunda doniz
soviyyasindon 2500 metro qodor yliksokliklordo asason ¢ol-¢omon otluglari vo garisiq meso
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talalarina rast golinir. Burada oduncaqli bitkilorden olan valas, fisdiq , boyiirtkon , agcaqayin vo
s. cinsloro aid ndvler miixtalif qruplagsmalar omolo gatirir. Qudyal, Qaracay, Valvalo ¢aylarinin,
eloco do Afurca golalasi otrafinda garisiq bitki ortiiyii tistiinliik toskil edir. Asagi dagotoyi zonada
yerloson Tongoalt1 deresinds kolluglara, su bitkilorine rast golinir.

MATERIAL VO METODLAR

Azorbaycanin flora biomiixtalifliyi, agac va kollarin nov torkibi, bioekoloji xiisusiyyatlarinin
dyronilmosi istigamatinds  6lkemizds bir sira alimlor L.1I.Prilipko (1954), 1.S.Saforov (1967),
V.C.Haciyev (1971, 1983, 1991), S.H.Musayev (1996), U.Agamirov va s. (1985) Mommodov
T.S. vo s. torofindon genis todqiqat islori aparililmigdir (Prilipko,1967). Hal-hazirda iso
Qurbanov E.M., Isgondor E.O., Osadov K. va s. tadgiqatcilar 6z elmi asorlorindo bu orazilorin
bitki Ortliyii hagqinda genis molumat vermislor (Mammodov, 2011; Mammadov va b., 2015).
Toadgigatin materialin1 tobii soraitdo 41 fasilo, 79 cinss aid, 162 név vo modani soraitds iso 78
nov togkil etmisdir. Bununla yanasi miixtalif informasiya moalumatlari, internet veb sayitindan va
soxsi tadgiqatlarimdan alinmis naticalordon istfads edilmisdir (9sgarov, 2005; 2006; 2008). Osas
mogsad Boyilik Qafqazin  Quba-Qusar orazilorinds tobii vo moadoni dendroflorant miigayisali
tohlil etmak, yerli soraito uygunlasdirilmis yeni introduksiya olunmus névlordon meso salmada
istifadasinin elmi asaslarini isloyib hazirlamaqdir. Bu moagsadls Quba, Qusar, Xagmaz zonalarina
davamli ekspedisiyalar toskil olunmus, herbarilor toplanmis, yeni dekorativ vo Sonaye
ohomiyyatli névlorin bioekoloji xiisusiyyatlorinin  dyronilmasi istigamotinds todqiqat islori
aparilmigdir.

NOTICOLOR VO ONLARIN MUZAKIRISI

Flora biomiixtalifliyinin tahlilindon malum olmusdur ki, Qafqazda yayilmis bitki novlarinin
timumi miqdarinin 68%-i Quba, Qusar zonasinda tobii vo madoni halda bitir. Todgiq olunan
arazilorin florasinin zangin bitki ortliytine malik olmasi, onun fiziki-cografi, tabii-tarixi soratinin
miixtolifliyi vo uzaq floristik sahalorin tosiri altinda formalagmis miirokkab tarixi ilo slagodardir.
Azorbaycanin Boyiik Qafqaz, Qanix-Alazan vadisins toskil edilmis ekspedisiyalarda agac vo kol
bitkilorinin inventarizasiyast aparilmis, arazilordo bitkilorin nov torkibi, fitosenoloji strukturu
Oyranilmis vo tadqiqg olunan bitkilorin yayilma areallar1 kompleks sokilds aragdirilmigdir. Boyiik
Qafqazin sorq zonasi osason torflu vo ¢imli dag-¢comon, gonur-meso, Qohvoyi dag-meso
torpaglarindan ibarat olub, bitkigilikds asas rol oynayir. Todqgiqatin gedisatinda moalum olmugdur
ki, Quba rayonunda, 800-1000 m doaniz saviyyasindan hiindiirliikde Taxus baccata L., Juniperus
sp. Klotzch in C.Coch., novlori askar edilmisdir (Qurbanov, 2015). Adi fistig1, sorq valasi, adi
valasi, adi valas, giircii palidi, gorb palidi, sabalidyarpaq palid, gafqaz c6kasi, hamar dagdagan,
qafqaz dagdagani, yalang¢i ¢inaryarpaq agcaqaym va s. kimi novlor garisiq meso omoalo gatirir.
Mesonin ikinci yarusunda hiindiirliiys qalxdigca agaclarin seyralmasi vo cavanlagsmasi miisahido
olunur.

Sakil 1. Quba-Qusar bolgasinin DJI Phantom 4 DRON vasitasiylo 30-400 m
yiiksoklikdan goriiniisii ve daqiq koordinatlarin toyini
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Orazilordo yarimsohra bitkiliyi tstiiniik toskil edib giiclii kok sistemino malik, ¢im omaolo
gatiron kserofit xarakterli ¢oxillik bitkilor dominantliq toskil edirlor. Yarimsohralarda bozqir vo
coxillik sohra elementlorine rast golinir. Dagliq saholordo alp vo subalp ¢omonlikloring, asagi
yaruslarda iso fisdiq, voles, palid agaclar1 ilo yanasi enliyarpaqli bitkilordon ibarot dag meso-
lorina rast golinir. Orazids rast golinon ¢ay hdvzoalorindan kol formasiyalarindan qaratikan, yemi-
san, gdyom, itburnu vo bdyiirtkon pohraliklorini gostormok olar. Tobii ekosistemlorin dagil-
masina sabab ola bilon Edifikatorlar riitubatin ¢atismamazligina miixtalif ciir uygunlasirlar.

Qusargay hovzosindo, asagl dag qursaginda qaratikanin Paliurus spina christi novii genis
yayilmigdir. Homin orazilordo ¢aylarda, gélmogolordo vo bataqliglarda Phragmites australis
(Cav.) Trin. ex Steud., Typha angustifolia L., Scirpus lacustris Sc. Lithoralis, Potamogeton
pectinatus L., Juncus acutus L. vo basqalar1 assosiyasiyalar amala gatirir. Quba rayonunda, 1900
m doniz soviyyasindon hiindiirlikde Azorbaycan mesolorinin nadir incilori: Taxus baccata L.,
Juniperus oblonga C.Koch., Juniperus sabina L. va s. askar edilmisdir (Prilipko, 1961). Adi
fisdiq, sorq velosi, adi vales, giircii palidi, sorq palidi, qafqaz cokesi, hamar dagdagan, qafqaz
dagdagani, hirkan agcagayini, yalangi ¢inaryarpaq agcaqaym vo s. kimi novlor qarisiq meso
omolo gotirir. Mesonin ikinci yarusunda hiindiirliiys qalxdiqca agaclarin seyrolmasi vo
cavanlagmasi miisahido olunur. Yaruslarda agaclarin miigayisali sokildo, yani istor boy, istorso
do yarpaq vo meyvalords gézo carpacaq doracads forglilik miisahido olunmusdur.

Bu orazilords bitkilorin inkisafi vo zonalar iizro yerlogsmosi torpaq oOrtiiyiindon vo iglim
soraitindon asili olaraq zonaliq toskil edir. Mesoalorda bitkilarin yarus togkil etmasinin asas sababi
is1q, istilik, riitubatdir. Buna gora do bitkilor mesalordo bir nego yaruslarda yerlagirlor. Daniz
soviyyasinin yiiksokliyindon asli olaraq nov torkibinin doyismosi miisahido edilir. Ailanthus
altissima Mill. Swingle—isigsevan, quraqliga, istiyo vo soyuga davamli olduguna géro demok
olar ki, bu ndvloro Azorbaycanin biitiin bolgalorinds rast golinir (Aramupos, 1985).
Dendrofloranin miiqayisali tahlilindan, molum olmusdur ki, antropogen amillar naticasinds asagi
yaruslarda bitki ortliyii deqradasiyaya ugramis bdyiik orazilords agac-kol bitkilorinin azalmasi
miisahido edilir. Digar torofdon orta yaruslarda yabani halda biton gopartikan, aylant cinsins aid
olan novlar bir ¢ox palid, valas cinsino aid olan ndvlorin areallardan sixisdirilmasina gotirib
cixarir. Ekspedisiya orofasinds aparilan todgigatlar naticasindo molum olmusdur ki, mesalordon
somorasiz vo intensiv istifado noticasindo  bozi bitkilorin areallar1 qisalmis, bazi névler 6z
areallarin1 tamamilo doyismisdir. Biitiin yuxarida geyd edilonlorlo yanasi homin orazilords ali
sporlu, ¢ilpaq toxumlu, ¢i¢okli bitkilorin névlerinin genofondunun qorunub saxlanmasi iiglin
daha ciddi tadbirlor goriilmali, miilki soxslor torafindon, nadir va nasli kasilmoakds olan novlor
gorunub saxlanilmalidir.

Asagidaki codvaldo Quba-Qusar zonasinda aparilmis monitoring naticasinds tobii vo madani
soraitdo rast golinon agac va kollari siyahisi taqdim olunur.

Cadval 1
Quba-Qusar zonasinda tabii vo madani garaitds yayilmis agac va kollari
S © =
Ne Fasilo va novlar 5 5 4
< (@4 o
W
Qaracohra Taxaceae S.F.Gray.
1 Gilomeyvali qarac6hra Taxus baccata L. + +
Sabunagacikimilar Sapindaceae Juss.
2 Tpautfetter agcaqayini Acer trautvetter Medv. + +
3 | Cinaryarpaq agcaqayin Acer platanoides L. + +
4 Yalangi ¢inaryarpaq agcagayin Acer pseudoplatanus L. +
5 Monpeliya agcaqayini Acer monspessulanum L. +
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6 Neapolitan agcaqayini Acer obtusatum Volds. et Kit. +
7 Hirkan agcaqaymi Acer hyrcanum Fisch. + +
8 Go6zal agcaqayin Acer laetum C.A.Mey. + +
9 Col agcaqayini Acer campestre L. + +
Tozagacikimilor Betulaceae Gray.
10 | Oyilon tozagaci Betula pendula Roth. + +
11 | Radde tozagacisi Betula raddeana Trautv. +
12 | Ziyilli tozagaci Betula verrucosa Ehrh. +
13 | Litvinov tozagaci Betula litwinowii A.Doluch. +
14 | Boz qizilagac Alnus incana Moench. + +
15 | Saqqalli qizilagac Alnus barbata C.A.Mey. +
16 | Sorq volosi Carpinus orientalis Mill. + +
17 | Qafgaz volasi Carpinus caucasica A.Grossh. + + +
L . Carpinus macrocarpa H.
18 | Irimeyvali volos Winkl. +
19 | Goygay valasi Carpinus geokczaica Radde. + + +
20 | Adi findiq Corylus avellana L. + + +
Fistigkimilor Fagaceae Dumort.
21 | Sorq fistig1 Fagus orientalis Lipsky. + + +
22 | Sorq palidi Quercus macranthera Fisch. + + +
23 | Giircii pahidi Quercus iberica M.Bieb. +
24 | Sabalidyarpaq palid (gltj:.rlt:/lu;y(.:astanelfolla + +
25 | Qirmuzi pahd Quercus rubra L. + +
26 | Tukli pahd Quercus pubescens Willd. +
27 | Kovrok palid Quercus erucifolia Steven. + +
28 | Qizil palid Quercus hypochrys Steven. + +
29 | Qumral palid Quercus crispata Steven. + + +
Zeytunkimilar Oleaceae Hoff. & Link.
30 | Adi goyriis Fraxinus excelsia L. + + +
31 | Kolvari yasaman Jasminum fruticans L. + +
32 | Adi birgdz Ligustrum vulgare L. + + +
Cokakimilar Tiliaceae Juss.
33 | Qafgaz cokasi Tilia caucasica R. + + +
Giilcicokkimilar Rosaceae Juss.
34 | Sorq almasi Malus orientalis Uglitzk. + +
35 | Qafgaz qusarmudu Sorbus caucasica Zinserl. +
36 | Qonur qus armudu Sorbus subfusca Boiss. +
37 | Qafgaz armudu Pyrus caucasica Fed. + +
38 | Vsevolod armudu Pyrus vsevolodii Heideman. + + +
39 | Meso gilasi Cerasus avium L. +
: Cotoneaster racemiflora
40 | Salximgic¢ok dovsanalmasi K Koch. +
41 | Qarameyvas dovsanalmasi Egt:ohneaSter melanocarpus +
42 | Qafgaz azgili Mespilus caucasica L. + + +
43 | Alman ozgili Mespilus germanica L. +
44 | Besyuvali yemigan Crataegus pentagyna W.et.Kit. + + +
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45 | Tikliigigok yemisani Crataegus eriantha A.Pojark. + + +
46 | Alga Prunus divaricata L. + +
47 | Goyam Prunus spinosa L. + + +
48 | Girciistan itburnusu Rosa iberica Stev. + + +
49 | iti uc itburnusu Rosa cuspiata M.B. + + +
50 | Catirdag itburnu Rosa tschatyrdagi Chrshan. + + +
51 | Qazaryan itburnu Rosa kazarjanii Sosn. + + +
52 | Broter itburnu Rosa brotherorum Chrshan. +
53 | Komarov itburnu Rosa komarovii Sosn. +
54 | Acigrang itburnu Rose floribunda Thomp. + + +
55 | Azorbaycan itournu Eg;a azerbaidshanica Nov. & + + +
56 | Coxtikanl itburnu Rosa spinosissima L. + + +
57 | Bus itburnu Rosa buschiana Chrshan. +
58 | Zongozur itburnu Rosa zangezura Jarosch. + +
59 | Qansirali boyiirtkon Rubus sanguneus Friv. + + +
60 | Qafgaz boyiirtkoni Rubus caucasica Focke. + +
61 | Hirkan boyiirtkani Rubus hyrcanus Juz. + + +
62 | Tiikli boyiirtken Rubus tomentosus Borkh. + + +
63 | Iran boyiirtkoni Rubus persicus Boiss. + + +
64 | Uzunsovmeyvs boyiirtkon Rubus dolichocarpus Juz. + + +
65 | Bozumtul boyiirtkon Rubus caesius L. + +
66 | Bus boyiirtkani Rubus buschii Chrshan + +
67 | Xirda meyvali albali Cerasus mierocarpa Boiss. + +
Qaragac Ulmaceae Mirb.
68 | Dag garagaci Ulmus scabra Huds. + + +
69 | Ellepsvari qaragac Ulmus elliptica K.Koch + +
70 | Sixyarpaq qaragac Ulmus foliacea Mill. + + +
Sarvkimilar Cupressaceae Bart.
71 | Uzunsov ardic Juniperus oblonga Bieb. + +
72 | Algagboylu ardic Juniperus depressa Stev. + +
73 | Qurmizi ardic Juniperus rufescens Link. + + +
74 | Cirtdan ardic Juniperus pygmaea K.Koch. + + +
75 | Virginiya ardici Juniperus virginiana L. + +
76 | Coxmeyvali ardic Juniperus polycarpos C.Koch. + + +
Zirinckimilar Berberidaceae Juss.
77 | Adi zirinc Berberis vulgaris L. + + +
78 | Six¢igok zirinc Berberis densiflora Boiss. + +
79 | Giircii zirinci Berberis iberica Stev. + +
Zogalkimiloar Cornaceae Dumort.
80 | Adi zogal Cornus mas L. + + +
Garmoasovkimilar Celastraceae R.Br.
81 | Ziyilli gormosov Euonymus verrucosa Scop. +
82 | Enliyarpaqg gormasov Euonymus latifolia Mill. +
83 | Moxmori gormoasov Euonymus velutina Fsch. +
84 | Yapon gormosovu Euonymus japonica Thunb. +
85 | Hamargabiq garmasov Euonymus leipheoea Stev. +

Dogquzdonkimilar

Caprifoliaceae Juss.
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86 | Qafgaz doqquzdonu Lonicera caucasica Poll. +
87 | Adi meso doqquzdonu Lonicera xylosteum L. +
88 | Qara kondalas Sambucus nigra L. + + +
89 | Otvari kondalas Sambucus ebulis Turcz. + + +
90 | Adi baginagaci Viburnum opulus L. +
91 | Giircii dogquzdonu Lonicera iberica Bieb. + +
Murdarc¢akimilor Rhamnaceae Juss.
92 | Quzilagac Frangula alnus Mill. +
93 | Qaratikan Paliurus spina chsti Mill. + + +
94 | Pallas murdarcasi Rhamnus pallasii Fisch. + +
SamKimilor Pinaceae Lindl.
95 | Qarmaqvari sam Pinus hamata D.Sosn. + +
96 | Adisam Pinus silvestris L. + +
97 | Atlas sidri Cedrus atlantica Manetti. +
Sumaxkimilar Anacardiaceae Lindl.
98 | Kiityarpaq saqqizagaci Pictaceae mutica F. et. M + + +
99 | Adi saragan Cotinus coggygria Scop. + + +
100 | Asisumax Rhus coriaria L. + +
Acihq Ephedraceae Dumort.
101 | Boylu aciliq Ephedra procera F. et. M +
Narkimilar Punicaceae Horan.
102 | Adi nar Punica granatum L. + + +
Paxlakimilar Fabaceae Lindl.
103 | Sorq saqqildag: Colutea orientalis Mill. + +
104 | Kolvari amorfa Amorpha fruticosa L. + + +
105 | Qafqaz saqqildag: ﬁﬂletitea caucasica Boiss. Et. +
106 | Boyaq nazi Genista tinctoria L. + +
Erikakimilar Ericaceae Juss.
107 | Qafgaz xanimoali Rhododendron caucasica Pall. +
Tydokimilar Elaeagnaceae Lindl.
108 | Murdargayarpaq ¢aytikani Hippophae rhamnoides L. + + +
Siimsadkimilar Buxaceae Dumort.
109 | Kolxida stimsodi Buxus colchica Pojark. + +
Kandirkimilar Apocynaceae Juss.
110 | Hiindiir qifotu Vinca major L. +
Uziimkimilor Vitaceae Juss.
111 | Mesa liziimii Vitus sylvestris Gmel + + +
Dagsarmagsigikimilor Araliaceae Juss.
112 | Pastuxov dagsamagig1 Hedera pastuchowii Woron. + +
113 | Qafgaz dagdagani Celtis caucasica Willd. + + +
114 | Hamar dagdagan Celtis glabrata Stelf. + + +
Astrakimilar Asrteraceae Dum.
115 | Agacvari yovsan Artemisia abrotanum L. +
116 | Qumlu yovsan Artemisia arenaria DC. +
117 | Adi yovsan Artemisia vulgaris L. +
Taragicakkimilor Chenopodiaceae Vent.
118 | Tikanl yerqulagi Capparis spinosa L. + + +
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119 | Xozor saribagi Eﬁgfg;gmg_as'o'c”m +

120 | Otlu yerqulag: Capparis herbacea Willd. + +

121 | Sorilon azgon Kochia prostrata (L.) Schard. + +

122 | Sivriuc noaea Noaea mucronata Asch. +

123 | Goyilimtiil soran Salsola glauca M.B. +

124 | Flavonoid soran Salsola flavovirens +

125 | Sorani 6ldiirgan Anabasis salsa Benth. +

126 | Kongiz sorani Salsola nodulosa Lijin. +

127 | Samdanvari 6ldiirgon Anabasis brachiata F. et M. +
Qaymagqcicoklilor Ranunculaceae Juss.

128 | Dalayici agasmo Clematis flammula + + +

129 | Uziimyarpaq agosmo Clematis vitalba L. + +
Qirxbugumkimilar Polygonaceae Lindl.

130 | Tikanlh dovogqiran Atraphaxis spinosa L. + + +
Qirtickimilar Poaceae Barn.

Phragmites australis Trin. ex

131 | Conub gamist Steudg. + + +
Soyiidkimilar Salicaceae Lindl.

132 | Xozor soyidii Salix caspica Pall. + + +

133 | Kegi soyiidii Salix caprea L. +

134 | Siskinli sdyiid Salix phlomoides Bieb. +

135 | Kuznetsov sdyiidii Salix kysnetzowii Laksch. + + +

136 | Giilli soyiid (kol) Salix cinerea L. + + +

137 | Qonur soyid Salix purpurea L. +

138 | Sallaq soyiid Salix babylonica L. +

139 | Ag ¢ubuq sdyiid Salix triandra L. + + +

140 | Ag soyud Salix alba L. + + +

141 | Conub soyiidii Salix australior Anderss. +

142 | Qafqaz soyiidii Salix caucasica Pall. +

143 | Tikanlh soytd Salix oxica Dode. +

. 5 Populus transcaucasica A.

144 | Zaqafqaziya qovagi Jar?nol. + +

145 | Siskin qovaq Populus schischkinii L. +

146 | Titrok qovag Populus tremula L. +

147 | Qara govag Populus nigra L. +

148 | Sosnovski govaq Populus sosnowskyi L. +

149 | Agyarpaq qovaq Populus hybrida M.B + + +
Tutkimilar Moraceae Lindl.

150 | Qara tut Morus nigra L. + + +
Qozkimilar Juglandaceae A. Rich.

151 | Qanadmeyvs yalangqoz Pterocarya pterocarpa Spach. +

152 | Qara goz Juglans nigra Lin. + + +
Qusiiziimiikimilor Solanaceae Pers.

153 | Rusiya itiiziimii Lycium ruthenicim Mur. + + +

154 | Loloksakilli itiiziimii Lycium cestroides Schlecht. + + +
Yulgunkimilar Tamaricaceae Link.

155 | Meyer yulgunu Tamarix meyeri Boiss. + + +
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156 | Coxbudagli yulgun Tamarix ramosissima Lebed. +
157 | Hohenaker yulgunu Tamarix hohenackeri Beg. + +
158 | Olvan yulgun Tamarix florida Bge. + +
Magnoliyakimilar Magnoliceae J. St. Hil.
159 | Iricicok magnoliya Magnolia grandiflora L. +
Sezalpiniyakimilar Caesalpiniaceae R. Br.
160 | Adi vo ya tgtikanl lalok Gleditsia triacanthos L. + + +
Atsabahdikimilar Hipocastanaceae DS.
161 | Adi atgabalidi Aesculus hippocastanum L. +
Cinarkimilar Platanaceae Dumort.
162 | Sorq ginari Platanus orientalis L. +
Aylantkimilar Simarubaceae DC.
163 | Nohong aylant Aila_mthus altissima (Mill.) + + +
Swingle.
Cami | 41 fasila, 79 cins 163 nov

Bununla yanas1 park vo baglarda 6zol hoyatyani sahoalords sam, sorv, xameoikiparis, tuya,
sekas, ardic, biota, kiiknar, qaracéhro iynoyarpaqli ndvlorine, yapon gormoasovu , hind yasomaeni,
oleandr, birgdz, jasmin, evkalipt, dofno , pitasporum vo s. cinsloro aid 70-0 yaxin ndv agkar
edilmisdir.

NOTICO

Todgigat isindo  Boyiik Qafgazon simal-sorq hissasindo yerlogson Quba-Xagmaz zonasi
orazisindo tobii Vo modoni sooraitdo becarilon agac-kollar miiqayisoli tohlil edilmisdir. Malum
olmusdur ki, Taxus baccata L., Pinus Kochiana Klotzch in C.Coch., Cotoneaster saxatilis Pojark.,
Adi fisdiq, sorqg valasi, adi valas, giircii palidi, sorq palidi, qafqaz cokesi, hamar dagdagan, qafqaz
dagdagani, hirkan agcagayini, yalangi ¢inaryarpaq agcaqayin va S. Kimi névlor homin orazilords
tstiinliikk togkil edir. Cay otrafi hovzalorda, gélmogolordo vo batagliglarda Phragmites australis,
Typha angustifolia, Scirpus lacustris, Sc. Lithoralis, Potamogeton pectinature, Juncus acutus va s.
novlor assosiyasiyalar toskil edir. Bitki novlorinin imumi sayma gors Qafqaz florasimin  timumi
miqdarinin 68%-i homin orazilorin payma diisiir. Todgigat esasinda belo naticoya golmak olar ki,
Boyiik Qafqazin simal-sorq hissasinin zangin bitki ortityline malik olmasi, onun fiziki-cografi, tobii-
tarixi soratinin miixtalifliyi vo uzaq floristik saholorin tosiri altinda formalasmis miirokkob tarixi ilo
olagadardir. Iqlim doyisikliyi vo antropoigen amillorin tosiri tobii flora ilo yanasi modoni florada
dekorativ bazok bitkilorinds do genis rast galinir. Toadgiqatin gedisatinda malum olmusdur ki, Boyiik
Qafgazin simal-garq hissasi olan Quba-Xagmaz zonasi orazisinds 41 fasilo, 79 cins, 162 tabii novlo
yanas1, madani soraitdo becarilon 78 ndva yaxin dekorativ agac-kol bitkisi park vo baglarda becarilir.
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CPABHUTEJBHBIA AHAJIU3 JEHAPO®JIOPHI CEBEPO-BOCTOYHOM 30HBI
BOJIbIIOI'O KABKA3A (KYBA-KYCAP)

Camupa Baruposa , Munapa 'acanosa, Jleiiia Ataesa,
Hursp benen-3ane, Cagarat AnueBa
Hncmumym oenoponocuu HAHA

B xome uccienoBaHus MPOBEICH CPABHUTEIBHBIN aHAIHM3 IEPEBHEB M KYCTAPHUKOB, MPOM3PACTAIO-
IIUX B €CTECTBEHHBIX M KYJIbTYPHBIX yCIIOBUAX B ['yOa-XauMa3ckoil 30HE, pacIiONOKEHHOW B CeBEpoO-
BocTOYHOM wactu Bompmioro Kaskasza. M3sectHo, uro Taxus baccata L., Pinus Kochiana Klotzch in
C.Koch., Cotoneaster saxatilis Pojark., Fagus sylvatica L., Carpinus orientalis Mill., Carpinus betulus
L., Quercus iberica M.Bieb., Quercus macranthera Fisch. & CAMey., Tilia dasystyla Steven., Celtis
glabrata Stew., Celtis caucasica Willd., Acer hyrcanum Fisch., Acer pseudoplatanus L. u ap. Takue BBl
SBIAIOTCS JIOMHHUPYIOIIMMH B 3TuUX paioHax. Phragmites australis (Cav.) Trin. ex Steud., Typha
angustifolia L., Scirpus lacustris Sc. Lithoralis, Potamogeton pectinature L., Juncus acutus L. u mp.
(hopmbl o accoumanuu. [lo obmeMy 4ucimy BUAOB pacTeHUil K 3THUM paiioHaMm oTHocHTca 68 % Bceit
¢nopsr KaBkaza. Ha ocHOBaHMM TIPOBEICHHBIX HCCIICJOBAHUN MOXHO CHENaTh BBIBOJ, YTO Oorartas
PacTUTENbHOCTh CeBepo-BocTouHON udacTu bosbimoro Kaekasza cBsizana ¢ pasHooOpasueM ee (U3UKO-
reorpauyecKux, MPUPOTHO-UCTOPHUUECKUX YCIOBHMA M CIOXXHOH HCTOpHEH, cpopMHpOBaBIIEHCS MO
BIMSIHHEM OTHAaJeHHbIX (ropuctuueckux apeanoB. COOTBETCTBEHHO MPOBOIMINCH HCCIIEIOBaHUS,
MIOJrOTOBHUTENBHBIC, TIOJIEBBIE U OIIEPAaTOPCKHE PabOThI MPOBOAMIUCH ¢ moMoisio DJI Phantom 4 DRON
¢ BeIcOTHI 30-400 M u ¢ momompio GPS nmns onpenenenus TouHbx kKoopawHat. CorjacHo Bepcuu 3.1
MCOII npoBOAMIIUCH UCCIIEIOBAHUS IO KPUTEPHUSIM OITACHOCTH, OMOJIOTMYECKHX OCOOCHHOCTEH, 3araca,
NPUYUH W3MEHEHUs TPHUPOJHBIX pecypcoB. [locnmencTBuss W3MEHEHHs KJIMMara M aHTPOIIOT€HHBIX
(hakTOpOB, HapsALy C E€CTECTBEHHOH (QUIOpOH, JIEeKOpaTUBHO-ACKOpPATHBHBIE PACTEHHUS IIUPOKO
BCTPEUAIOTCS B KyJIbTypHOU (hrope. B xoxe nccnenoBanuii cTao M3BECTHO, YTO Ha TeppuTopuu ['yba-
XauMa3CcKoil 30HBI, SIBISIFOIICICS CEeBepO-BOCTOYHOM 4YacThio bonbmioro Kapkaza, mpouspacrtaer 41
ceMencTBo, 79 ponos, 162 nmpupoaHBIX BHIA, a TaKXKe 78 BUAOB JEKOPATUBHBIX JIEPEBHEB U B MapKax U
caZiax BBHIPAIIMBAIOT KYCTAPHWKH, BBIPAIIUBAEMble B KYJIbTYPHBIX ycioBUsiX. C JApyroi CTOpPOHBI,
yBENIMYeHHE OMOpa3HOOOpa3us Ha TEPPUTOPHSAX 3a CUET MOCIEIHUX paboOT MO PEKOHCTPYKIHHA U
0JIarOyCTPONUCTBY, Pa3BUTHS DKOTYpHU3Ma, BHOBb CO3J[@HHBIX 0a3 OTJ/bIXa, HOBBIX HMHTPOIYIICHTOB B
KyJBTypHOU (hrrope Hapsay ¢ ecTecTBEHHOW (uIopoli mMeeT OObIIoe 3HaYeHHE B 3alluTa reHo(hOoHIa U
BOCCTAHOBJICHHE IKOJOTHUECKOro OaiaHca.

Knrwouesvie cnosa: bonvwozo Kaskaza, /lenopognopa, pacmumensHulii ROKPO8, ce8epo-60CMOK,
J1ec, AHMpPoOnozZeHHvle PaKmopol
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THE COMPARATIVE MONITORING OF GREATER CAUCASUS NORTH-EAST PART
(GUBA-GUSAR) ZONE DENDROFLORA

Samira Bagirova , Minara Gasanova, Leyla Atayeva, Nigar Bedel-Zade, Sadagat Alieva
Institute of Dendrology of ANAS

In the study, the trees and shrubs grown under natural and cultural conditions in the Guba-
Khachmaz zone, located in the northeastern part of the Greater Caucasus, were comparatively analyzed. It
was known that Taxus baccata L., Pinus Kochiana Klotzch in C.Koch., Cotoneaster saxatilis Pojark.,
Fagus sylvatica L., Carpinus orientalis Mill., Carpinus betulus L., Quercus iberica M.Bieb., Quercus
macranthera Fisch. & CAMey., Tilia dasystyla Steven., Celtis glabrata Stew., Celtis caucasica Willd.,
Acer hyrcanum Fisch., Acer pseudoplatanus L., etc. such species are dominant in those areas. Phragmites
australis (Cav.) Trin. ex Steud., Typha angustifolia L., Scirpus lacustris Sc. Lithoralis, Potamogeton
pectinature L., Juncus acutus L., etc. forms by association. According to the total number of plant
species, 68% of the total amount of the Caucasian flora belongs to those areas. Based on the research, it
can be concluded that the rich vegetation of the northeastern part of the Greater Caucasus is related to the
diversity of its physical-geographical, natural-historical conditions and the complex history formed under
the influence of distant floristic areas. The studies were carried out accordingly, preparatory, field and
camera work was done using the DJI Phantom 4 DRON from a height of 30-400 m and using GPS to
determine the exact coordinates. According to the IUCN version 3.1, studies were conducted on the
criteria of danger, biological characteristics, stock, reasons for the change of natural resources. The
effects of climate change and anthropogenic factors, along with natural flora, decorative ornamental
plants are widely found in cultivated flora. In the course of the research, it became known that in the
territory of the Guba-Khachmaz zone, which is the northeastern part of the Greater Caucasus, 41 families,
79 genera, 162 natural species, as well as 78 species of ornamental trees and shrubs cultivated in cultural
conditions are cultivated in parks and gardens. On the other hand, the increase of biodiversity in the areas
due to the recent reconstruction and improvement works, the development of ecotourism, the newly
established recreation centers, the newly introduced species in the cultivated flora along with the natural
flora is of great importance in the protection of the gene pool and the restoration of the ecological
balance.
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factors
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UOT 619

XARICI OLKOLORDO SON ON iLDO QOYUNLARDA HELMINT
FAUNANIN NOVMUXTOLIFLIYININ OYRONILMOSI

AYSEL AGAYEVA

Sumgayit Doviat Universiteti, Sumqayit sohari 43cii mahalla, Bak: kii¢.,1 AZ5008
rmeshediyeva@gmail.com

Helmintlar biosenozun bir komponenti kimi onun dinamikasinda shamiyyatli daracads rol
oynamaqla yanasi, ham da miixtalif biosenotik yollarla asas vo araliq sahiblorin organizmina
diisorak miixtalif organ va toxumalarda parazitlik etmakls onlarin normal inkisafina, nasilverma
gabiliyyatina, ¢oxalmasina, mohsuldarh@ina ahamiyyatli daracada angallar térads bilir. Mahz bu ve
digar bir ¢ox sabablardan kand tasarriifatinin galirli sahalorindon olan qoyungulugun inkisafina
ziyan vuran helmintlarin ham respublikamizda, ham da xarici 6lkalords déyranilmasi oldugca
aktualdir. Todqiqatin asas obyekti goyunlar (Ovis aries), tadqiqatin predmeti qoyunlarin bashca
helmintoz toradicilorinin bioekoloji xiisusiyyatlorinin oyranilmasi va profilaktik miibarize
tadbirlorinin aparilmasidir. Azarbaycana yaxin va uzaq xarici 6lkalords govsoyon heyvanlarin, o
ciimlodon do qoyunlarin helmint faunasimin oyranilmosi iizra kifayat godar tadqiqat islari
aparilmisdir. Magalada son on ilda xarici 6lkalords qoyunlarda helmintoz téradicilorinin éyranilma
tarixi, bioekoloji xiisusiyyatlori, onlarin miiasir diaqnostika iisullar ilo tayin edilmasi, araliq va asas
sahiblards tadqiqi, rayonlar va hiiniidrliik qursaqglar: iizra yayilmasi, yas vo movsiimi dinamikasi,
invaziyamin ekstensivliyi va intensivliyi, xastaliklor zamam miixtalif gan parametrlarinda bas veran
dayisikliklar, profilaktiki miibariza tadbirlarinin, dezinvaziyaedici maddalarin laboratoriya ve
tasarriifat soraitinds smmaqdan Kkecirilmasi barads malumatlar verilmisdir. Todqiqat islori
qoyunculuga daha ¢ox ziyan vuran Fasciola hepatica, F.gigantica, Dicrocoelium lanceatum,
Paramphistomum cervi (trematodlar), Moniezia expansa, M.benedeni, Taenia hydatigena
(Cysticercus tenuicollis), T.ovis (Cysticercus ovis), Multiceps multiceps (Coenurus cerebralis),
Echinococcus granulosus (sestodlar), Trichocephalus ovis, Chabertia ovina, Haemonchus contortus,
Protostrongylus hobmaieri, P.kochi, P.railleti, Dictyocaulus filaria, Mullerius capillaris
(nematodlar) kimi helmintlorin éyranilmasina hasr edilmisdir. Helmintozlar zamam xasta qoyunlar
il3 alagadar olaraq heyvandarhga va fermer tasorriifatlarina xeyli zorar dayir. Aparilan tadgigatlar
helmintlarls yoluxmus har bir heyvamin diri ¢aki, yun va s itirdiyini tasdiq edir.

Acgar sozlar: Fasciola L., 1758; Dicrocoelium Dujardin 1845; Moniezia Blanchard, 1891; Taenia
L., 1758; Echinococcus Rudolphi, 1801; Trichocephalus Schrank, 1788

Qoyunculuq kond tosarriifatinin osas golirli sahalorinden biridir. Iqtisadi cohatdon ¢ox sorfali
olan bu kand tasarriifati sahasins biitiin diinyada boyiik digqget yetirilir. Ancaq bu golirli sahanin
inkisafina mane olan amillordon biri parazitar xastsliklor, o ciimlodon helmintozlardir. Qoyun-
culuq tosarriifatlarina vura bilacoklori ciddi igtisadi zarari nozora alaraq alimlor helmintlorin
yayilmasint 6yronmok Vo arealini mohdudlasdirmaq moqgsadilo bir sira todgiatlar hoyata
kecirmokdadirlor.

Azaorbaycana yaxin vo uzaq xarici 6lkalords qoyunlarin helmint faunasinin dyronilmasi iizro
Kifayot godor adobiyyat molumatlari vardir.

Dagistanda Maxackala, Kizlyar, Xasaryurtda E.granulosus ilo yoluxmus qoyunlarin 58,7%-
do qaraciyar, 40,6%-do agciyar, 1,0%-do boyrok, iirok, dalaq zodslonmisdir. E.granulosus
qovuglart 66,4%-do fertil (protoskoleksli), 33,6%-do asefalosist (protoskolekssiz) olmusdur.
1 yasli qoyunlarda exinokokkoz qovuqcuglari agskar edilmoayib (Maxuesa u ap., 2016).

R.X.Qayrabekov, S.X.Samilev Cegenistanin dagliq, dagotoyi vo diizonlik orazilorinds
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xirdabuynuzlu heyvanlarin tonoffiis yollarinda parazitlik edan protostrongillori 6yranmoaklo
Pr.hobmaieri, Pr.davtiani, Pr.rufescens, Pr.raillieti, M.capillaries, Cystocaulus nigrescens,
Neostrongylus linearis kimi novlorin daha genis yayilmasini agkar etmislor (I"aiipaGexoB u ap.,
2015).

M.M.Salmanova, R.X.Qayrabekov Ceg¢enistanda xirdabuynuzlu heyvanlarin mada-bagirsaq
sisteminds 14 ndv nematodun parazitlik etdiyini qeyd etmislor. Bu nematodlardan daha genis
yayilanlar1 Chabertia, Nematodirus, Haemonchus, Trichostrongylus, Ostertagia, Cooperia va
Bunostomom cinslori olmusdur (Canimanosa u np., 2013).

Kabardin-Balkan Respublikasinin dagliq orazilorinds simali-Qafgaz otlik-yunlug vo yerli
seleksiya goyun cinslorindon 28 ndv, qaragay kobudyunlu qoyun cinsinda 23 ndv modo-bagirsaq
helminti askar edilmisdir. Homin qoyun cinslorindo Moniezia (2 név), Avitellina (1 nov),
Thysaniezia (1 nov) kimi sestodlar tapilsa da dominantliq edon ndvler modo-bagirsaq
nematodlart olmusdur (burtuposa, 2015).

[.1.Cepilova Moskva vilayatinds kegilordo eymeriozu vo M.expansa, S.papillasus,
H.contortus, O.stertagi, T.colubriformus, M.filicollis, P.cochi, M.capillaris, E.faurei, E.arloingi,
E.ninaekohljakimovae, E.parva, E.intrikata ilo yoluxmani askar etmisdir. 2-8 ayliq ¢opislorda
27,0% yoluxma geydo alintb. 1 yasindan yuxari kegilor monieziozla, 2,5 ayliq ¢opislor
trixosefalyozla yoluxmamigdir (L{enuosa, 2015).

A.A.Boyko va bagqalar1 Dnepropetrovski vilaystindo Almaniyadan gatirilmis xirdabuynuzlu
heyvanlarin 58,2% H.contortus ilo (ii 40-86,0 adod), 100%-i Strongyloides papillosus ila (ii 20-
40 odad), 8,2 %-i Trichuris sp. ilo (Il 6,7-10 odad), 8,2%-i M.capillaris ilo (il 67-133 odod),
25,5%-i M.expansa ilo (if 140-350 adod) yoluxdugunu askar etmislor (Boiiko u zp., 2016).

Basqirdistanda qoyunlarda M.expansa vo M.benedeni parazitlik edir. I daha ¢ox quzulari, II
is9 iribuuynuzlu heyvanlari, yaslt qoyunlar1 vo kegilori yoluxdurur. Xostolik daha ¢ox avqustda
olur. Miiollifo goro qoyunlar profilaktik olaraq 4 dofo dehelminizasiya edilmolidir: ilk dofs
otlagdan goldikdon 14-16 giin sonra, ikinci dofs ilk dehelmintizasiyadan 15-20 giin sonra, III
dofs ikinci dehelminizasiyadan 25-30 giin sonra, IV dofs iso sentyabrda aparilmalidir (Jlonenko
u nip., 2016).

Qazaxistanin Qizilordu vilaystindo helmintozlarin epizootologiyasi (teniarinxoz, sistiserkoz,
exinokokkoz, trixinelloz) Oyronilmisdir. Moalum olmusdur ki, qoyunlarda exinokokkozla
yoluxma 21,1%-dir. Yasa goro yoluxma doyisir- quzularda 2,5%, 5 yasadan yuxari qoyunlarda
29,5% toskil edir (Kenxxebaes u mp., 2018).

Simali Qafgazin conub-gorqindo gévsoyon ev heyvanlari 64 név helminto yoluxur: qoyunlar
54, iribuynuzlu heyvanlar 55, camis 49. Hamisi ii¢lin imumi olan helmint say1 39 novdiir. Bu
heyvanlarin yoluxma faizi 0,8-67,5%, intensivliyi iso 1-1260 adod niimuno arasinda doyisir.
Govsoyan heyvanlarda ¢ox vaxt 4-don 17-0 godor ndvo aid qarisiq invaziyalar miisahido edilir
(Araes, 2016).

Slovakiyada Tatra parkinda Rupicapra rupicapra tatrica garapaga noviindo modoa-bagirsaq
parazitlori ilo yoluxma 58,5% olub ki, onlar igorisindo Moniezia spp. ilo 29,3%,
Trichostrongylidae fasilosindon olan helmintlo 9,1% yoluxma olub. Tatranin Polsa torafindon
gotiiriilmiis niimunalorinde Moniezia spp. 15,2%, Trich. 9,1% olub. Digor III niimunado iso
mada-bagirsaq helmintloring ¢ox az rast galinib (Chovancova et al., 2014).

Tacikistanin Diigonbs vo Rudaki sohorlorindo helmintoloji tadqiqatlarla xirdabuynuzlularda
28 nov helmint agkar edilmisdir ki, onlardan 3-ii trematodlara, 3-ii sestodlara, 22-i nematodlara
aiddir. Helminitozlar qoyun vo kegilor arasinda genis rast golinorok 98,0% toskil etmisdir
(Xymoitmomos u ap., 2015).

Discus, Aegopinella, Vitrina vo Deroceras kimi molyuskalar momolilorin cosadils
qidalanmagla trixinella vo digor nematodlar {igiin araliq sahib ola bilir. Molyuskalar homg¢inin
sestod va trematodlarin da araliq sahibi olurlar. Boazi molyuskalar iso insan vo ev heyvanlari li¢iin
tohliikali olan helmintlorin asas sahiblari olub 50 vo daha ¢ox invazion siirfoni badonindo dasiya
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va yoluxdura bilarlor (I'agaes, 2015).

Portugaliyada Churra, Galega, Mirandesa cinsli qoyunlarin helmintlorlo yoluxmasi tadqiq
edilmis, M.expansa, M.benedeni, F.hepatica, Dicrocoelium névlorinin parazitlik etdiyi askar
edilmisdir. Nosli kosilmok iizro olan bu qoyun cinslori {iglin helmintlor xiisusilo tohliikslidir
(Ruano, 2019).

Almaniyanin miixtslif orazilorindo quzularin cinsindon (merinoland, alman qarabas qoyunu,
roen, teksel vo merinos uzun yun qoyun cinslori), cinsiyyatindon asili olaraq modo-bagirsaq
nematodlarinin yayilmasi vo variasiyasi 0yronilmisdir. Erkok cinslorin disilors nisboton helmintlo
daha yiiksok yoluxmasi agkar edilmisdir (Idris, 2012).

Yunanistanin Fessal regionununda qoyun vo kegilors aid 44 niimunado (7,9%) helmint
yumurtasi tapilmisdir. Bunlardan 19-da (3,4%) strongilyatlar, 6-da (1,1%) Nematodirus spp.,
16-da (2,9%) Trichuris spp, 3-do (0,5%) F.hepatica, 1-do (0,2%) D.dendriticum noviino aid
yumurtalar tapilmisidir (Kantzoura, 2012).

Sorqi Efiopiyanin Dire-Daua rayonunda qoyunlarda 91,4%, kecilordo 86,2% yoluxma
olmusdur. Qoyunlarda Strongyle (45,01%), Nematodirus (11,11%), Trichirus (12,8%), Moniezia
(13,67%), Fasicola (6,84%), Strongyloides (10,54%) askar edilmisdir. Fekal kultura zamani
Bunostomum 20,29%, Oesophogostomum 25,64%, Chabertia 23,19%, Haemonchus 28,99%
Cooperia 24,64%, Trichostrongylus 40,33% askar edilmisdir (Kelemework, 2016).

Misirin Nil-Delta orazisindo qoyunlarda modo-bagirsaq traktindaki parazitlor, onlarin
yayilmasi, miibarizo tadbirlori dyronilmigdir. 224 niimunsnin 50%-do yoluxma askar edilmisdir
ki, bunlardan 29,0% ibtidailarla, 37,05% iso helmintlorlo yoluxmadir: Paramphistomes (9,38%),
Moniezia spp. (0,89%) (Sultan, 2016).

Bangladesin Serpur rayonunda qoyunlarda F.gigantica (11,3%; n = 12/106),
Paramphistomes (13,2%; n = 14/106), Schistosoma indicum (3,8%; n = 4/106), Moniezia sp.
(3,8%; n = 4/106), strongillor (24,5%; n = 26/106), Strongyloides sp. (12,3%; n = 13/106) va
Trichuris sp. (1,9%; n = 2/106) askar edilmisdir. Invaziya orqanizmi xosto olan qoyunlarda
(76,3%) normal olanlardan (57,4%) daha yiliksokdir. Homg¢inin disilords (70,0%) erkok
goyunlardan (65,2%) daha ¢ox yoluxma miiyyan edilmisdir (Poddar, 2017).

Pakistanda Sialkot, Poncab rayonlarinda qoyunlarin 32,6%- do yoluxma agkar edilmisdir:
F.hepatica (3,1%), F.gigantica (5,2%), H.contortus (23,4%) (Rizwan, 2017).

Cecenistanda qoyunlarin agciyarlorindo 10 név nematod askar edilmisdir ki, onlardan daha
¢ox patogen olan1 D.filaria, C.nigrescens, P.rufescens, M.capillaris novloridir. 1 yasa gqodar olan
quzularin protostrongilorlo yoluxmasi artiq 3,5-4 ayda bas verir. Agciyor nematodlar igorisindo
dominant név olan D.filaria qoyun orqanizminds ilk olaraq mohv olur, yasama miiddati 1-3 il
olur. Protostrongillar iso qoyunlarin dmrii boyu yasayirlar (Baramos, 2012).

Slovakiya milli parklarinda qlobal istilosmo zamani qarapacada agciyor helmintlorinin
voziyyatini tohlil etmok vo yoluxmanin ekoloji sortlorini miioyyon etmokdon 6trii Tatra vo Asagi
Tatra milli parklarinda M.capillaris, Neostrongylus linearis, M.tenuispiculatus Kimi
prootostrongilidlor askar edilmisdir. Parklarda parazitin yayilma intensivliyi 70,9- 97,2%-dir.
Yayda yoluxma asagi, yaz vo payizda iso yiiksok haddos olur (Stefanchikova, 2012).

Altay Respublikasinda 2000 m-o qodorki zonalarinda qoyunlarda Protostrongylus vo
Muellerius cinsino aid novler ham komiyyat, hom do keyfiyyatco yiiksok dagligdan daha
zongindir. Markozi Altayda qoyunlarin miilleriozla yoluxmasi protostrongilozla yoluxmadan 1,3
dofo ¢ox olub, uygun olaraq 34,1% vo 26% toskil edir. Miilleriozla asagi yoluxma iso Conub-
Sorqi Altayda-0,8%, protostrongilidozlarla daha yiiksok yoluxma iso Cemal rayonunda -69,1%
askar edilmisdir (Ioterko u ap., 2016).

Ozbokistanda protostrongilidlorin araliq sahiblori olan 11 cins quru molyuskas: askar
edilmisdir: Vallonia, Gibbulinopsis, Pupilla, Pseudonapaeus, Bradybaena, Angiomphalia,
Xeropicta, Deroceras, Candaharia, Macrochlamys vo Succinea. Onlarin siirfalorlo timumi
yoluxmasi 21,0% olmusdur. Deroceras leave ndvii Ozbokistanda ilk dofo protostrongilidlorin
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araliq sahibi kimi gqeyds alinmigdir (Kyu6oes, 2017).

Orenburqda iribuynuzlu heyvanlarin vo donuzlarin exinokokkozu daha genis, qoyunlarin iso
nisbaton zoif yayilmigdir. Son 20 ilds (1992-2001) heyvanlarin exinokokla yoluxmasinda artim
askar olunmusdur. Bu da Rusiyada profilaktik todbirlorin, itlor iizerindo nezaratin azalmasi vo
dehelmintasiyanin aparilmamasi ilo baglidir (Poxxun u ap., 2014).

Tacikistanda halo do qoyunlarda exinokokk genis yayilaraq iqtisadi itkiys sabab olur. Hor il
sahibkar 100 xasta qoyundan 18 quzu, 1 xasto heyvandan 1 ilo 1kq ot vo 100 q yun itirir. Yalniz
yiiksok dagliq orazi olan Pamirdon bagqa qalan her yerdo xostolik geyde alinmisdir. Kosilmis
heyvanlar arasinda yoluxma 14,3-94,4%-dok askar edilmigdir. 2000-2010-cu illora goro Morkozi
va Conubi Tacikistanda 1750 qoyundan 388-do (22,2%) senuroz asgkar olunub (Pa3zuxoB u ap.,
2016).

Astarxan, Rostov, Smolensk, Tambov va Stavropolda qoyunlarda Dicrocoelium sp. (31,4%)
va E.granulosus (3,8%) askar edilmisdir. 217 vo 519 sayda ki¢ik g6lmaga ilbizlarindon laborator
soraitdo 210 va 70 odad adolserkarilor alinmigdir. invazion fassiola siirfalori tocriibe dovsanlari
{iciin patogen olmuslar. invaziyanin intensivliyi hor basa 2,6 niimuna, helmintin yasamas1 20-
40% olmusdur (ITocteBoii u ap., 2016).

Tiirkiyonin Samsun, Sinop vo Tokat sohorlorinds 213 qoyun qani ELISA metodu ilo
F.hepatica ilo yoluxmaya gors todqiq edilmisdir. Belo ki, Samsunda (32,4%), Sinopda (25,4%)
vo Tokatda (34,9%) yoluxmanin oldugu askar edilmisdir (Acici, 2017).

Tacikistanda Vaxss rayonunda yasli qoyunlarin 34-92,6%-do monieziya (M. expansa,
M.benedini), 23%-ds Dic. filaria, 38%-do ostertaq va strongiloidlar, 19%-do hemonxilar, 9%-do
ezofagostomlar, 4%-do trixostrongillor, 3,9%-do bunostomlar, homginin exinokokk siirfolori
tapilmisdir (Illogmonos, 2017).

Pskovda qoyunlarda miilleriozla yoluxma 80-100%, 1 yasa qader qoyunlarda 6-50%, 1-2
illik qoyunlarda IE 45-56,2%, 2 yasdan yuxar1 qoyunlarda IE 88,3-98,3% olmusdur. Yoluxma
pik hadds fevral ayinda catir. Cavan qoyunlarda miillerioz zamani eritrositlorin miqdar: azalaraq
20,9%-0 catir (9,8+0,73 mIn/mkl). Cubuqvari neytrofillorin say1 xastoliyin 30-cu giliniindon 120-
ci glinlino qodar 8,6% artir (CyneiimaHoB u np., 2013).

Ruandada H.contortus goyunlarda (83,4%, n=314) kegilordon (71,8 %, n=635) daha yiiksok
olmusdur. Qoyun va kecilordo maksimal yoluxma aprel vo oktyabra tosadiif edir (qoyunlarda
uygun olaraq 18,9+0,2 vo 14,05+0,1, kecilordo uygun olaraq 19,25+0,2 vo 13,75+0,1)
(Mushonga, 2018).

Qucaratda (Hindistan) paramfistomoz ilo yoluxmus qoyunlarda néviin histo-morfoloji
goriiniisii osasinda onun on ¢ox rast golinon P.cervi oldugu qonastino golinmisdir. Parazitin
mikroskopik sokillori- 6n omzik, udlag, gida borusu, cinsiyyat sistemi g¢okilmisdir ki, bu da
P.cervi ilo morfoloji va histoloji oxsarligi miioyyonlosdirir (Chaoudhary, 2015).

Senurozun qoyunlarda likvor mayenin tiindlogsmasi, sothigorilmo omsalinin, 6zliiliiyiiniin,
kalsiumun miqdarmin 1-2 mq %, xloridlorin isa 20-40% artmasina sobab oldugu askarlanmigdir.
Formal1 elementlorin miqdar1 1 mm?-do 80-200- don 800-1200-5 godor yiiksalir ki, bunlarin osas
torkibini kicik limfositlor togkil edir. Qanda eritrositlor (I mm?3-do 10,5-don 8,1-0 godor) vo
hemoglobin (70%-don 50%-0) azalmis, limfositlor 64,5%-0 vo eozinofillor 11,2%-0 qodor
yiiksolmigdir (BopoObeBa, 2015).

2015-ci ildo ilk dofs Cinin Cansu oyalotindo T.oviS néviiniin yumurtalarinin yayildig
bildirildi. Bir fermada qoyunlarin yarisindan ¢oxu yoluxdu ki, bunun da iqtisadi itkisi 16000
dollara gadar oldu. Epidemioloji xiisusiyyatlorin, diagnostik vasitolorin, peyvondlorin olmamasi,
Cindo ¢ox sayda qoyun va kecilordon (2007-ci ildo Cindo 146 milyon) ibarat ononovi tosarriifatin
olmasi1 invaziyanin genis yayilmasina gotiro bilor ki, bu da miosllifloro goro golocokds Cinds
goyunculugun zaiflomasi tigiin potensial tohliiko yaradar (Yadong, 2016).

Danimarkada qoyunlarinda ilk dofo T.ovis ilo yoluxma 2016-c1 ilin yazinda askar
edilmigdir. Conubi Yutlandda fermada biitiin qoyunlarin tigds biri homin helmintlo yoluxmusdur.
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Diagnoz mitoxondrial sitoxrom genin oksidaza I ilo molekulyar todqiqi ilo tosdiglondi.
Yoluxmus ot estetik sobablora gors atilir ki, bu da iqtisadi itkiys gatirir (Petersen, 2018).

Tarixon T.ovis kanadali fermerlor {igiin narahatliq yaratmirdi, lakin son zamanlarda
quzularda T.ovis ilo yoluxma 2006-c1 ilds 1,5 %- don 2012- ci ildo 55 %- o qgodor yiiksaldi.
Kanadada bunu azaltmagq {iglin Yeni Zelandiyadakina banzar nazarat programinin gabul edilmasi
tovsiys edilmisdir (De Wolf, 2014).

[ranin Fars vilayotindo qoyun-keci vo iribuynuzlu heyvanlarda C.bovis, C.tenuicollis
ndviiniin yayilmasi 6yronilmis, 184 (17,52 %) qoyun va 523 (55,05 %) kegido C.tenuicollis askar
edilmisdir. C.tenuicollisin yayilmasi1 erkoklords disilora nisboton, yasli heyvanlarda cavanlara
nisbaton daha yiiksok olmusdur (Oryan, 2012).

Hozm traktinin anoplosefalyatozlarina, strongilyatozlarina qars1 aparilmis preimaqinal
dehelmintizasiyanin epizootoloji ohomiyyat dasidigi miioyyon edilmisdir. Homginin bu zaman
sorf olunan iqtisadi xorclor profilaktikadan sonra hor bir qoyunun ¢okisinin 4-5 kq artmasi ilo
artiglamasi ilo avozlonir (3ydauposa u ap., 2020).
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W3YYEHUE PASHOOBPA3HA 'EJbMHUHTOBOM ®AYHBI OBEII
B 3APYBE/KHBIX CTPAHAX 3A NOCJIEJHUE JECATH JIET

Aiicesb AraeBa
Cymeaumckuii I'ocyoapcmeennulii Ynueepcumem

FCJIBMI/IHTBI, KaK KOMIIOHCHT 6I/IOI_ICH03a, HE TOJIbKO UT'PAr0T BAXXHYIO POJIb B €TI0 JUHAMHUKEC, HO U
CYIIECTBECHHO MCUIAKOT €0 HOPpMAJIbHOMY PAa3BHUTUIO, PAa3MHOKCHHNIO U IIPOAYKTUBHOCTH, IMMApa3uUTUPYS B
pa3JIN4YHbIX OpraHaX W TKaHAX, IMPOHHKasA B OpraHU3M IICPBUYHBIX W IMPOMEKYTOUYHBIX XO35CB B
Ppa3JIn4YHbIX 6I/IOI_ICHOTI/I‘-IeCKI/IX YCIIOBUSIX. Ilo >TtnMm IIpUYrMHaM OYCHb Ba’XHO HU3YUCHHUE TI'CIIBMHUHTOB,
HAaHOCAIIMX BpE€A pa3BUTHIO OBLEBOACTBA, OAHOI'O U3 HpI/I6LIJIBHBIX HaHpaBJ’ICHI/Iﬁ CCJIBCKOI'O XOSHfICTBa,
KaK B Halleil cTpaHe, Tak U 3a pyOexoM. OCHOBHBIM OOBEKTOM HCCIICIOBaHUS SIBISFOTCS OBLBI (OVIS
aries). IIpemMeToM HCCIEIOBAHUS SIBISETCS M3YUYEeHHE OMOIKOIOTHUECKUX OCOOEHHOCTEHN IeJIbMHHTOB U
poBeicHHe MPO(UIAKTUUSCKUX MepomnpusaTuit. B AsepOaiimkane, OMMKHEM W JallbHEM 3apyOeiKbe
MMPOBCACHBI JOCTATOYHBIC HCCJICAOBAHUA IO U3YUCHHUIO I‘eJ'II:MI/IHTO(l)ayHBI JKBA4YHBIX XHWBOTHBIX, B TOM
YHUCJIC OBCII. B craTtbe PacCMOTPEHBI IPUYNHBI I'€JIbBMHUHTO30B OBCIL B 3apy6e)KHI>IX CTpaHax 3a IOCJICIHEC
JCCATUIICTHUC, OHMO3KOJIOTUYECKHE OCO6CHHOCTI/I, X OHNpeacii€eHUC COBPEMCHHBIMU METOJAMH JHar-
HOCTHKHU, U3YYCHUC ITPOMEKKYTOYHBIX U OCHOBHBIX XO35CB, paCIPOCTPAHCHUC 110 PETMOHAM U BbICOTHBIM
nosacam, BO3paCTHAd M CE30HHAsA JUHAMMKA, O6HII/IpHOCTb U HUHTCHCUBHOCTbL HWHBA3UH, PAa3JIUYHBIC
3a00JI€BaHUsA, HW3MCHCHHS ITOKa3aTelled KpPOBH, MPOPHIAKTHICCKUE MEPONPHUITHS, HCIBITAaHUIX
Z[C3I/IH(1)I/IIII/II)YIOIIII/IX CpCACTB. I/ICCJ'IGI[OBaHI/Iﬂ ObLIH COCPECAOTOUYCHBI HA N3YUCHUU I'CIIbMUHTOB, KOTOPBIC
HaHOCAT Hambompimii yimepb osiam: Fasciola hepatica, F.gigantica, Dicrocoelium lanceatum,
Paramphistomum cervi (tpemaroxsr), Moniezia expansa, M.benedeni, Taenia hydatigena (Cysticercus
tenuicollis), T.ovis (Cysticercus ovis), Echinococcus granulosus (uecromer), Trichocephalus ovis,
Chabertia ovina, Haemonchus contortus, Protostrongylus hobmaieri, P.kochi, P.railleti, Dictyocaulus
filaria, Mullerius capillaris (memaronsr). Ilpu reapMuHTO3aX OOJBIION yIIepOd HAHOCHTCS YKUBOTHO-
BOJACTBY M (epMaMm wu3-3a OOJBHBIX OBell. lccrnemoBaHWS TOKa3bIBAIOT, YTO KaXKIOE >KMBOTHOE,
3apa’X€HHOC I'CIIbMUHTAMU, TEPSACT KUBYIO MAaCCy U IICPCTh.

Kniouegvie cnosa: o06ueso0cmeo, 2e1bMUHMO3bl, HEMAMOObl, MPEMaAmoovl, UECHOObl,
2e1bMUHMbL

STUDYING THE DIVERSITY OF THE HELMINTH FAUNA OF SHEEP IN FOREIGN
COUNTRIES OVER THE LAST TEN YEARS

Aysel Agayeva
Sumgayit State University

Helminths, as a component of the biocenosis, not only play an important role in its dynamics, but
also significantly interfere with its normal development, reproduction and productivity, parasitizing in
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various organs and tissues, penetrating the body of primary and intermediate hosts in various biocenotic
conditions. For these reasons, it is very important to study helminths that harm the development of sheep
breeding, one of the most profitable areas of agriculture, both in our country and abroad. The main object
of research are sheep (Ovis aries). The subject of the research is the study of the bioecological features of
helminths and the implementation of preventive measures. In Azerbaijan, near and far abroad, sufficient
research has been carried out to study the helminth fauna of ruminants, including sheep. The article
discusses the causes of helminthiases in sheep in foreign countries over the past decade, bioecological
features, their determination by modern diagnostic methods, the study of intermediate and main hosts,
distribution by region and altitudinal zones, age and seasonal dynamics, the extent and intensity of
invasion, various diseases, changes in indicators blood, preventive measures, tests of disinfectants.
Research has focused on the study of helminths that cause the greatest damage to sheep: Fasciola
hepatica, F.gigantica, Dicrocoelium lanceatum, Paramphistomum cervi (trematodes), Moniezia expansa,
M.benedeni, Taenia hydatigena (Cysticercus tenuicollis), T.ovis (Cysticercus ovis) , Echinococcus
granulosus (cestodes), Trichocephalus ovis, Chabertia ovina, Haemonchus contortus, Protostrongylus
hobmaieri, P.kochi, P.railleti, Dictyocaulus filaria, Mullerius capillaris (hematodes). With helminthiases,
great damage is done to cattle-breeding and farms due to sick sheep.Studies show that every animal
infected with helminths loses body weight and hair.

Keywords: sheep breeding, helminthiases, nematodes, trematodes, cestodes, helminths
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HIND TOYUQLARININ QARISIQ INVAZIYALARINA QARSI
HAZIRLANMIS YENi PROFILAKTIKI TODBIRIN
IQTISADI SOMOROSI

GUNEL NOSiBOVA

Azorbaycan Baytarliq Elmi-Tadgiqat Institutu, Baki sahori
gunel.nasiboval4@mail.ru

Azarbaycanin qus¢ulug Sanayesi ¢cox saxali inkisaf etdirilir. Tosarriifatlarda ev toyuqlar ilo
yanasi qaz, 6rdok, hind toyugu va s. quslar da saxlanilir. Bu quslardan atinin qidalihq keyfiyyatina
va dadina gora qiymetli gida mohsullarindan biri hesab olunam hind toyuglaridir. Hind
toyuqlarimin inkisafina mane olan va bir sira ¢atinliklar yaradan, onun mohsuldarhgim asag salan
asas amillardan biri da parazit xastaliklaridir. Quslar daha ¢ox parazit xastaliklori ilo qarisiq
formada yoluxurlar ki, bunlarin da genis yayinlam askaridioz vo heterakidozdur. Apardigimiz
tadgiqatlarda hind toyuqlarinin assosiativ yoluxdugu askarid va heterakis helmintlori mono
invaziyalarla miiqayisods onlarin boyiimasina daha cox tasir gostarir vo intensiv yoluxma zamam
iso Kiitlavi tolofatlarin bas vermasina sabab olurlar. Parazit Xastaliklorinin qusculuq tasarriifat-
larina vurdugu iqtisadi zararin garsisim almaq mogsadi ilo onlara garst miixtalif Kimyavi
maddalarlo miialico sxemlari islonib hazirlanmsdir. Amma helmintlorin toradicilarina qarsi yeni
profilaktiki tadbirin islonib hazirlanmasi ilo quslarin bu xastaliklora yoluxmalarmmin vaxtinda
garsisim almaqla yanasi toSorriifatlara dayan maddi zararin do vaxtinda qarsistm almaq
miimkiindiir. Aparilmis tadqiqat isinda asas magsad fardi qusculuq tasarriifatlarinda saxlanilan
Melegiris gallorav cinsindan olan hind toyuqlarimin qarisiq formada yoluxdugu Ascaridia dissimilis
va Heterakis gallinarum helmintlarinin toéradicilarine gars1 binalarda désemalarin, gazinti saha-
larinds torpagin dezinvaziya edilmasi zamam 5,0%-li birxlorlu yod mahlulundan istifads etmakla
bas vera bilacok xastaliklorin vaxtinda qarsisim almaqdir. Tacriibalor Azarbaycan Respublikasi,
Goygol rayonunun Sahriyar kandinda 196 bas hind toyugu saxlanilan fardi tasarriifatin binasinda
Va gazinti sahasindaki torpaq sahalari dezinvaziya edilarak aparilms va helmintlorin yumurtalarina
100% oldiiriicii tasiri miisyyan edilmisdir ki, bunun da naticasinda bir bas hind toyugu hesabi il
1,73 manat igtisadi samars vermisdir.

Agar sozlar: Hind toyugu, qarisiq invaziya, toradici, dezinvaziya, birxlorlu yod, igtisadi samara

GIiRiS

Quslarin mono vo assosiativ formada parazit xostoliklorina yoluxmalar1 yiiksok igtisadi
zoror vurmagla tesorriifatlarin rentabelli islomasinin qarsisini alir. Bu mogsadlo do hind
toyuqlarinin qarisiq xastaliklorina garsi islonib hazirlanmis yeni miibarizo todbirinin tatbigindoan
sonra oldo edilmis yiiksok naticalor tosarriifata doyon iqtisadi ziyanin qarsisini alir. Parazitlorin
tosarriifatlara vurdugu iqtisadi zorori hesablayarkon quslarda diri ¢okinin azalmasi, mohsul-
darhigin asagr diismosi, Xostaliklor sobobindon bas veron O6liim hallar1 nazoro alinmalidir
(AiimeToB P.B. 2017, Baiipamos C.1O. 2017, SryceBnu A.U., FOmkosckas O.E. 2017). Toklif
edilon miibarizo todbirinin iqtisadi samorasi hesablanarkon qus oti vo yumurtanin, istifados
edilmis kimyavi maddonin vo ¢okilon omoayin doyari bu giinkii bazar giymotlorino uygun
hesablanmigdir.

MATERIAL VO METODLAR
Hind toyuglarinin qarisiq invaziyalarina qarsi hazirlanmis yeni profilaktiki todbirin igtisadi
somarasi, ¢okilon Xxarclars, sorf edilon kimyavi madds vo amayin giymati, bas vera bilocok 6liim
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hallarinin qarsisinin alinmasi, quslarin sagalmasi sobobindon mohsuldarligin artmasina osaslan-
misgdir.

Qusguluq tosarriifatlarina helmintozlarin vurdugu iqtisadi zorar, aparilan miibarizo todbir-
lorindon alian iqtisadi somara ev toyuqlari vo qazlar tizarinds hesablanaraq miioyyon edilmisdir
(AtimetoB, 2017; KaraeBa, ®omo, 2021; Tanveer et al., 2015). Hind toyuqlarmin assosiativ
invaziyalarinin vurdugu zarar, helmintlarin toéradicilorine qarsi hazirlanmig dezinvaziya todbirin-
don alinan iqgtisadi somara tacriibalordon alinan naticalorine asaslanaraq hesablanmigdir.

Taodqiqat iglori askaridioz vo heterakidoza goro qeyri saglam olan Goygol rayonunun
Sohriyar kondinda olan fordi qusculuq tesorriifatinda aparilmisdir. Tacrubalards birxlorlu yod
maddasinin 5,0%-li mohlulu A.dissimilis vo H. gallinarum-un yumurtalarina qars: totbiq edil-
misdir.

Kimyavi maddo smaqdan ¢ixarlidigdan sonra gotiiriilmiis kal vo torpaq niimunalori
Fiilleborn kaproloji tisul ilo miiayins edilmisdir.

Tadqiqatdan alinan iqtisadi somaro metodik vosaitlordon istifads edilmoklo dayan iqtisadi
zorara gora hesablanmigdir. Dezinvaziya todbirindon alinan iqtisadi samars baytarliq ganunveri-
ciliyinds gobul olunmus timumi metodikaya asason hesablanmisdir (Caitpuyun u ap., 2011,
TamoOynaros, Mumus, 2015).

NOTICOLOR VO ONLARIN MUZAKIROSI

Aparilmis parazitoloji miiayinalords hind toyuqlarinin assosiativ formada daha ¢ox askarid
Vo heterakislorlo yoluxmalart miioyyan edilmisdir ki, bu da onlarin inkisafdan qalmasina, diri
¢okinin azalmasina vo yumurta mohsulunun asagi diismasine sabob olmusdur.

Hal-hazirda tosorriifatlarda yetigdirilon hind toyuqlarmin 1 kq otinin bazar giymati 12
Azorbaycan manati civarindadir.

A.dissimilis vo H.gallinarum assosiativ invaziyalarinin toéradicilorina gars1 birxlorlu yodun
5,0% mohlulu laboratoriya vo tosarriifat soraitinde simaqdan kegirilmis vo 100% profilaktiki
Ssomars alinmigdir.

Qusculuq tesorriifatinda tocriibolorde istifado edilmis birxlorlu yod maddesinden 1m?
sahays 1 litr ¢ilonmisdir vo yeni proflikatiki todbirdon alinan iqtisadi somars asagidaki qaydada
hesablanmigdir.

- 1m? sahays istifads olunan 5,0% birxlorlu yodun miqdari 1,0 litr;

- 1m? sahoys istifado olunan 5,0% birxlorlu yodun 1 litrinin giymoti:

- 1 litr birxlorlu yod maddasinin bazar giymati 15 m.

Nematodlara yoluxmus hind toyuqlarinin miialicasinds asasan piperazin adipinatdan istifado
edilir. Bu preparatdan helmintozlara qars1 0,5 q olmaqla 2 giin ardicil verilir vo 1 kq hazirki
bazar giymoti 34 manatdir. Bir qusun mialicasi ti¢lin ¢okilon amayin doyari 10 qopik civarin-
dadir. Bir qusun helmint xastaliklorindon miialicasi ti¢iin ¢okilon Xorc asgidaki kimidir:

Z1=3,4+10=13,4 qop.

Hind toyuglarinin helmintozlarinin toradicilorine qars1 tosarriifatda simaqdan kegirilon
birxlorlu yod maddasinin 5,0% mohlulunun dezinvaziyaedici tosirinden alinan iqtisadi somarani
hesablayarkon ilk névbada quslarin xastaliklor naticasinde mohsuldarliginin asagi diigmasindon
yaranan zaror nozora alinmisdir. Bu moaqgsadlo hor birinds 70-90 giinliik 5 bas A.dissimilis va
H.gallinarum-la qarisiq yoluxmus tocriiba Vo nozarot iiciin saglam quslardan tocriiba qruplari
yaradilmis vo eyni yemlo yemlondirilmisdir. Taocriibanin 30-cu giinii hind toyuglar1 ¢okilarok
¢oki artimlarinda yaranmis forq miiayyon edilmisdir. Belo Ki, tocriibanin 1-ci giinii xasto quslarda
orta coki 6954, nazarat grupunda iss 652q olmusdur. Tacriibonin 30-cu giinii xasto quslarda orta
hesabla 760q, nazarst grupunda iso 865q ¢oki artimi olmusdur. Umumilikda A.dissimilis vo
H.gallinarum-la garisiq yoluxmus hind toyuqlarinda orta ¢oki artimi hor bas tigiin 65q, nozarat
grupunda iso 213q olmusdur. Alinan naticalori diisturda yerino qoymagla qarisiq xastaliklora
yoluxmus hind toyuqlarinin ¢okisinin azalmasindan doyan zarar hesablanmigdir.
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Z;= X¢(Mg-X¢) Oq: O
Burada:  Z; - hind toyuqlarinin ¢okisinin azalmasindan dayan zaror
Xq - Xostolonmis quslarin say1
My - saglam quslarda ¢oki artimi
Oq - qus atinin giymati
O, - 1000 gr otin ¢okisidir.
Cokinin azalmasindan doyan zoror
Z,=1 (213-65) 12 : 1000 = 1,78 man

A.dissimilis vo H.gallinarum helmintlorinin qusguluq tasarriifatlarina vurdugu iqtisadi zarar
har bas hind toyugu ti¢iin 1,78 manat olmusdur.

Askaridioz va heterakidoz qarisiq xastaliklorinin tosarriifata vurdugu iqtisadi ziyan asagidaki
riyazi diisturla hesablanmigdir.

IZ =Z1+2,
Burada: 1, - askaridioz vo heterakidozun tosorriifata vurdugu zorar;
Z; - Xasta quslarin miialicasi tiglin sarf olunan xarc;
Z;— Quslarin ¢okisinin azalmasindan dayan zarordir.

Hind toyuqlarimin garisiq xastaliklorindon olan askaridioz vo heterakidozun miialicasinda
piperazin preparatindan daha ¢ox istifado olunur vo yiiksok anthelmint samaro vermaklo dayan
igtisadi zorarin garsisi alinir.

I, =13,4 qop + 1,78 man = 1,9 man

Hind toyuqlarmin qarisiq yoluxdugu A.dissimilis vo H.gallinarum helmintarinin
yumurtalaria qars1 hazirlanmis profilaktiki todbirdon alinan iqtisadi somarasi asagidaki riyazi
formulanin kdmayi ilo hesablanmigdir.

| i =1, (P<- Ox)
Burada: Is- profilaktiki todbirdon alinan somors;
I — tosorrfata doyan iqtisadi zorar;
Py — istifads edilon 5,0% moahlulun giymati;
Ox — ¢okilon amayin giymatidir.
Is=1,9m — (7,59+10q) = 1,73 man.

Hind toyuglarinin qarisiq invaziyalari olan A.dissimilis vo H.gallinarum helmintlorinin
yumurtalarina qarst islonib hazirlanmis vo totbiq edilmis 5,0% birxlorlu yod mohlulunun
profilaktiki magsad ti¢iin islodilmasi naticasinda 1 bas qus hesabi ilo 1,73 manat iqtisadi galir
oldo edilmisdir.

Invaziyalarin torodicilorine qarsi islonib hazirlanmis, ucuz qiymoto basa golon, yiiksok
profilaktiki va igtisadi somara veran birxlorlu yod maddasinin désoms tizorinds saxlanilan hind
toyuqlarinin qarisiq helmimt xastoliklorinin téradicilorine qarst totbiq edilmasi mogsadouygun
hesab edilir.

Umumiyyatlo, parazitlorin toradicilarine garsi hazirlanmis hor hansi yeni miibarizo todbirlori
zamani ilk novbado Xxastaliklorin gedisat1 helmintlorin intensivliyi, onlarin bioloji potensiali v
xarici mithit amillori miitloq nazors alinmalidir (Mamenos, 2020; Abdullah et al., 2014; Collins
et al., 2015). Qusculuq tosarriifatlarinda yuxarida geyd edilonlor miitlogq nazors alinmahidir ki,
aparilacaq miibarizo todbirlori keyfiyyotli olmagla tosorriifatlara doyon iqtisadi zororin qarsisi
alinsin.

NOTICOLOR

Fordi qusguluq tosorriifatlarinda genis yayilmis A.dissimilis vo H.gallinarum qarisiq
invaziyalar1 hind toyuqlarinda diri ¢okinin, yumurtanin azalmasina vo intensiv yoluxma zamani
oliim hallarin bas vermasina sobob olur. Bu xastoliklorin vaxtinda qarsisini almaq tigiin askarid
vo heterakis helmintlorinin toradicilorine gars1 islonib hazirlanmis vo totbiq edilmis 5,0%
birxlorlu yod mohlulu 100% profilaktiki somoro vermisdir. Profilaktiki mogsad {igiin genis
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tosarriifat goraitindo sinaqdan kecirilorok yuksok samora alinmigdir ki, bu da 1 bas hind toyugu
ticiin 1,73 manat iqtisadi golir vermisdir.

ODOBIYYAT

AiimeroB P.B. IlponykTuBHBIE KadecTBa MHIIOMIAT IMPU HCIOJB30BAHUM B HUX PpalHMoOHaX
CUMOHOTHYECKOTO mperapata HOBOI'O MOKOJICHUA. JUCC. KaHaugaTa CEJILCKOXO031CTBEHHBIX HayK.
Kazans, 2017;104-105. [Aymetov R. V. Productive qualities of turkeys when using a new generation
symbiotic drug in their diets: diss. candidate of Agricultural Sciences. Kazan, 2017;104-105. (in
Russian)].

BaiipamoB C.FO. HoBble cxembl 0OppOBI IpHM HEMATOJ03aX MTHI[ M OINpPEICICHUE SKOHOMUYECKOU
s¢dexruBroctu. MccnenoBanus Pesymbrarser, Anmarer, 2017;2(074):16-19. [Bayramov S.Y. New
control schemes for bird nematodes and determination of economic efficiency. Issledovaniya
rezultati= Research Results, Almaty, 2017;2(074):16-19. (in Russian)].

Kuaun T.O. IIpoayKTUBHOCTH M eCTECTBEHHAs PE3UCTEHTHOCTh HHAeek kpocca BIG-6 mpu
HCIIOJIB30BaAHUHU 6I/IOI[O6aBOK TIIAMAJIACKIIAKT W arpouua Cymnep  OJIMIO. I[I/ICC. KaHauaarta
CeNbCKOXO03IHCTBEHHBIX HayK. [lepcmanosckwmii, 2016;109-115. [ Zhilin T. O. Productivity and natural
resistance of turkeys of the BIG-6 cross when using glimalasclact and agrocide super oligo dietary
supplements. Dissertation of the candidate of Agricultural Sciences. Persianovsky, 2016;109-115 (in
Russian)].

KaraeBa T.C., ®omo Y.K. Ilapazutospl CceabCKOXO3SMCTBEHHOW nTHIBI B KpacHomapckom Kpae,
METOJbI MX IHATHOCTHKM M mpodmiakTukd. COOPHMK TE3MCOB IO MaTepHaiaM Bcepoccuiickoit
Hay4YHO-TIpakTH4ecKoi koH(pepeHnunu “T'ox mayku m texnojormid 20217, - Kpacnomap: KyOI'AY,
2021;48-49.[Kataeva T. S., Fomo Ch. K. Parasitoses of poultry in the Krasnodar Territory, methods of
their diagnosis and prevention. Collection of abstracts based on the materials of the All-Russian
scientific and practical conference “Year of Science and Technology 20217, - Krasnodar: KubGAU,
2021;48-49. (in Russian)].

MawmenoB, P.C. DxoHomuueckas 3¢¢GeKTHBHOCTh cMmecu rpanyin 20%-0ro BepMHTaHa W IOPOIIKA
OOpLIeBHKa NPU CMEIIAHHBIX WHBa3MsIX nTHL. COOPHUK HAYYHBIX TPYAOB, MeXIyHapOAHON HaydHO-
HpaKTquCKOﬁ KOH(l)epeHIII/II/I COBpeMCHHBIe TCHACHIUN WU YCIIEXU B 60pb6e C 300aHTPOIIOHO3aMH1
CENTbCKOXO3SIMCTBEHHBIX )KUBOTHBIX M NTHI, Maxaukana, 2020;261-267. [Mammadov R.S. Economic
efficiency of a mixture of granules of 20% vermitan and hogweed powder in mixed bird infestations.
Collection of scientific papers, International scientific and practical conference "Modern trends and
successes in the fight against zooanthroponoses of farm animals and birds", Makhachkala, 2020;261-
267. (in Russian)].

Capuynaun P.T., Myp3akoB P.P., TamoyraroB A.A. VYmepd 0T KOKIWAMO3a IBILIAT U
3¢ (GEKTUBHOCTE MEPONPHUATHN Ha AE3MHBA3WI0. Teopuss W IMpakTUKa OOpbOBI C Mapa3uTapHBIMU
00Je3HsIMH TeopHusl M TMpaKkTUKa OOprOBI C TMapa3suTapHBIMH OOJE3HAMH, MexayHapOIHOM
koH(epenuus, Mocksa, 2011;12:461-465. [ Safiullin R.T., Murzakov R.R., Tashbulatov A.A. Damage
from coccidiosis of chickens and the effectiveness of measures for disinfection. Theory and practice of
combating parasitic diseases theory and practice of combating parasitic diseases, International
Conference, Moscow, 2011;12:461-465. (in Russian)].

TambyaaTtoB A.A., Mummn B.C. ['mobGanbHas ne3uHBa3us — HaJE)KHAsS CTPAXOBKa OT KOKIUAMO30B
nruipl. Berepunapus, 2015;(2):43-45. [Tashbulatov, A.A., Mishin V.S. Global disinfection — reliable
insurance against poultry coccidiosis. Veterinariya = Veterinary Medicine, 2015;(2):43-45. (in
Russian)].

AryceBuu AWM., IOmxkoBckas O.E. Pa3BuTie WMHACHKOBOIUYECKOW OTpaciii M MPOOJIeMbl OOJe3HEH
uHaeek. Berepunapusiii sxypran bemapycu, 2017;2(7):58-60. [Yatusevich A.l., Yushkovskaya O.E.
Development of the turkey-breeding industry and problems of diseases of turkeys. Veterinariya jurnal
Belarusii = Veterinary Journal of Belarus, 2017;2(7):58-60. (in Russian)].

Abdullah M.A., Zankana E.K., Ameen V.J. Pathological changes in turkeys liver associated with
Histomoniasis in Dohok City, Kurdistan Region, Irag. Iraqi Journal of Veterinary Sciences.
2014;28(1):55-59.

Collins J.B., Jordan B., Baldwin L. et al. Resistance to fenbendazole in Askaridia dissimilis, an
important nematode parasite of turkeys. J. Poultry Science. 2019;98(11):5412-5415.

75



AMEA Genetik Ehtiyatlar Institutunun Elmi 9sorlori, Cild XI, e 2 (2022)

Tanveer S., Ahad S.h., Chishti Z. Morphological characterization of nematodes of the genera
Capillaria, Acuaria, Amidostomum, Streptocara, Heterakis and Ascaridia isolated from intestine and
gizzard of domestic birds from different regions of the temperate Kashmir valley. Journal of Parasitc
Diseasses. 2015;39(4):745-760.

3KOHOMMYECKAS Y®POEKTUBHOCTH HOBOM IMMPO®PUIAKTHYECKOM MEPBI,
PA3PABOTAHHOM NPOTUB CMEIIIAHHBIX UHBA3UM UHJAEEK

I''oneans Hacu6osa
Asepbatioocanckuti Bemepunapnwiti Hayuno-Hccredosamenvckuii Mncmumym

[TtuneBomyeckass obmacte B AsepOaiipkaHe JOCTATOYHO AuBepcupuimpoBaHa. [lomMmumo
JIOMAIIHUX KYyp, B XO35IUCTBaxX CONEpKaTcs T'yCH, YTKH, MHACHKN U JPYrUe BUABI JOMAIIHUX MOTHII.
Cpenu HUX MHICHKHM IEHATCS 3a BBICOKOE KadecTBO Msca. [Ipw 3TOM mapasutapHbie 3a00JICBaHHS
SIBJISIFOTCS. OJTHUM W3 OCHOBHBIX (PAKTOPOB, HETaTMBHO BIHUSIOIIMX Ha COACp)KaHWE HHACEK. DTH
OTHUIBI Yallle 3apakatoTcs IMapa3uTapHBIMH OOJIC3HSIMH CMEIIAHHOW ASTHOJOTHH. ACKapumao3 |
reTepanuo3 WHACEK IIMPOKO pPACIpOCTPaHEHbI B XO03siicTBax AsepOaiipkaHa. [enTbMUHTO3BI,
BbI3BaHHBIE MapasuTaMu H3 poaoB Ascaris m Heterakis okxaspiBaroT OoJiblliee BJIMSHHE Ha HX
310pOBbE, YEM MOHOWHBA3MM — MPH HUHTEHCHUBHOM 33apAKEHUU OHU MOTYT BBI3BATh MAaCCOBYIO
ruoenb. s xKoMIeHcaluu SKOHOMHYECKOro yiiepOa, HaHOCUMOTO NTHIlehadpuKaM Iapa3uTap-
HBIMH OOJIE3HSAMH, pa3paboTaHbl pa3jIUYHbIE CXEMbl XHMMHYECKOW o0paboTku. Pa3zpaboTka HOBBIX
MPO(PMIAKTHIECKUX METOOB TMO3BOJIUT CBOEBPEMEHHO MPEIOTBPATUTH 3aPAKCHUE WHIOKOB THMH
00JIE3HSIMH, TTOMOXKET CHU3UTh PUCK U MUHUMH3UPOBATh NOTepru. OCHOBHOM HENbIO JaHHOM Hcce0-
BaTEJIbCKOW PabOTHI ABJISACTCS CBOEBPEMEHHAs MPOQUIaKTHKA 3a00JIeBaHUN, KOTOPbIE MOTYT BOBHUKHYTh
npu ucnoib3oBaHuHM 5,0%-HOrO pacTBOpa OMHOXJIOPHOTO #oja MpH JE3WHBAa3HU TOJCTHIOK B
MOMEIEHHIX, Ha BBITYJIBHBIX ILIOIIAIKAX, MPOTHB BO30Oyaureneii reasmuuToB Ascaridia dissimilis u
Heteracis gallinarum, xotopeiMu B cMemanHOW (opme 3apakaroTcss WHACHKH mopoasl Melegiris
gallorav, coxepsxamiuecss B MHAMBHIAYAIBHBIX XO3SHCTBAaX. DKCIEPUMEHTHI OBbLIM TPOBEICHBI B CeJjie
[Haxpusp ['élirénsckoro paiioHa AszepOaiimkaHckoil PecmyOnuku, B NMOMENICHHH HWHIUBUAYAIBHOTO
XO3sICTBa, TAe cofepKanoch 196 ToJoB MHIIOKOB, a 3€MENbHbIE yYaCTKH B BBITYJIBHOW 30HE ObLIH
npoae3uHUIMpoBanbl 1 BbIsBIeHO 100% cMepTerabHOE BO3JCHCTBUE HA sWIlAa TEIBMHHTOB. BbIcOokas
3¢ (ekTUBHOCTh ObLIa TOJMy4YeHa B pe3ysbTaTe NPUMEHEHHUs pa3paboTaHHON MPOTUB BO30OYyIUTENEH
CMEIIaHHOW WHBAa3WM WHAEEK CXEMbl Je3WHBA3WH, KOTOpas MpPH CBOEBPEMEHHON MNPO(UIAKTHKE
TeJIBMUHTO30B, KOTOPBIE MOT'YT BO3HHUKHYThH B ITHIIEBOAYECKUX XO3SHUCTBAX, J1aja SKOHOMUYECKHH T0X0T
B pa3smMepe 1,73 MaHaTa 3a KOKIyrO ITHUILY.

Knwueevie cnosa: unowk, cmewannas uneasus, 8030youmens, 0e3uHeasus, Xaopucmolii oo,
IKOHOMUYeCKas I ekmusHocmp

ECONOMICAL EFFICIENCY OF A NEW PREVENTIVE MEASURE DEVELOPED
AGAINST MIXED INVASIONS OF TURKEYS

Gunel Nasibova
Azerbaijan Veterinary Scientific Research Institute

The poultry industry in Azerbaijan is quite diversified. In addition to domestic chickens, farms
keep geese, ducks, turkeys and other species of domestic birds. Among them, turkeys are valued for
their high quality meat. Parasitic diseases are one of the main factors negatively affecting the keeping
of turkeys. Birds are more often infected with parasitic diseases of mixed etiology. Ascariasis and
heteracidosis of turkeys are widespread in farms in Azerbaijan. Helminths from genera
Ascaris and Heterakis have a greater effect on their health than monoinvasions. In case of intense
infection, they can cause mass mortality. To compensate for the economic damage caused by
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parasitic diseases to poultry farms, various chemical treatment schemes have been developed. The
development of new preventive methods allows timely prevention of infection of turkeys with these
diseases will help reduce risk and minimise loss. The main purpose of this research work is the timely
prevention of diseases that may occur when using a 5.0% solution of monochlorine iodine during the
disinfection of ground litters in premises, on henrun grounds, against the pathogens of helminths
Ascaridia dissimilis and Heterakis gallinarum, which in mixed form infect turkeys of the Melegiris
gallorav breed rearing in individual farms. The experiments were carried out in the village of Shakhriyar
in the Goygol district of the Republic of Azerbaijan, in the premises of an individual farm, where 196
head of turkeys were kept, and land plots in the henrun area were disinfected and 100% lethal effect on
helminth eggs was revealed. The high efficiency was obtained as a result of the use of the disinvasion
scheme developed against the pathogens of the mixed invasion of turkeys, which, with timely prevention
of helminthiasis that may occur in poultry farms, gave an economic income of 1.73 manats for each bird.

Keywords: turkey, mixed invasion, pathogen, disinfection, iodine chloride, economical efficiency
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BOZi NADIR UCYARPAQ YONCA (Trifolium L., s.l. Fabaceae)
NOVLORININ LONKORAN-LERIK BOLGOSINDO YENIi YAYILMA
SAHOLORI

KOMALO MOMMODYAROVA

AMEA Genetik Ehtiyatlar Institutu, Azadlhq pr. 155, Baki AZ1106, Azarbaycan;
E-mail: kamila.suad@mail.ru

Ucyarpaq yonca (Trifolium L.) qiymotli yem, dorman, dekorativ, balveran, azotfikssedici,
fitomeliorativ vo digor faydah xiisusiyyatlora malik bitkidir. Paxlahlar (Fabaceae Lindl.) fosilasina
aid olan iicyarpaq yonca (Trifolium L.) bitki genetik ehtiyatlar: iizra FAO, eloca do Moarkazi Asiya
va Conubi Qafqaz iizro Miiqaviloda qiymotli, prioritet bitki cinslori siyahisina daxil edilmisdir. Bu
cinsin bazi novlari bir ¢ox Avrasiya olkalorinds qadim dévrlardan akilib becarilir. Lakin, ofsuslar
olsun ki, Azarbaycanda iicyarpaq yonca névlorinin kulturaya Kkecirilmasina az diqqoat verilir.
Azarbaycanda vo eloca do Tahis florasinda Trifolium L. cinsi névleri xiisusi olaraq monogqrafik
tadqiq edilmomisdir. Bir ¢ox novlorin statusu miibahisali olaraq qaldig@indan onlarin daqiglosma-
sind ehtiyac yaranmisdir. Maqalada Lonkaran — Lerik bolgasing toskil edilon floristik ekspedisiyalar
zamani askar edilmis iicyarpaq yonca (Trifolium L.) cinsina aid 19 néviin (T. squamosum L., T.
angustifolium L., T. striatum L., T. scabrum L., T. phleoides Pourr., T. grossheimii Chalilov, T. hirtum
All., T. lappaceum L., T. arvense L., T. glomeratum L., T. subterraneum L., T. fragiferum L., T.
bonannii C. Presl, T. talyschense Chalilov, T. tumens Steven ex M. Bieb., T. resupinatum L., T.
grandiflorum Schreb., T. aureum Pollich, T. patens Schreb.) yeni yayilma sahoalori haqqinda
mdlumat verilir. Miidyyon edilmisdir ki, bu bélgads iigyarpaq yonca (Trifolium L.) cinsi 4
yarimcins, 9 seksiyaya toplanan 39 név vo 14 novmiixtalifliyi ils tomsil olunur. Har bir néviin
prioritet adindan sonra qisa biomorfoloji tasviri, rast galindiyi arazi, onun cografi koordinantlari
va areal xaritasi verilir. Bunlardan itmok tahliikasinda olan 4 néviin (T. angustifolium L., T.
grossheimii Chalilov, T. subterraneum L., T. talyschense Chalilov) Azarbaycan Respublikasinin
Qirmz1 Kitabinin yeni nasring daxil edilmasi tovsiyya edilmisdir.

Acar sozlor: Talis, iicyarpaq yonca, bioekologiya, cins, nov

GIRIS

Trifolium L. s.I. cinsinin Avrasiya vo Afrikanin, xiisuson, Araliq donizi 6lkalorinin, miilayim
isti vo subtropik oOlkolorindo yayilan 255 novii vardir (Zohary, Heller, 1984).“Azaorbaycan
floras1” osorindo (Xamumnos, 1956) bu cinsin 43 novii hagda molumat verilir. Son aragdirmalara
osason (Osgorov, 2016) respublika florasinda cinsin 50 ndviino rast golinir. Lonkoran — Lerik
bolgasindo iso bizim apardigimiz son todqigatlarla 39 név vo 14 ndvmiixtolifliyi rast golinir
(Qurbanov, Mommadyarova, 2018). Bu regionda aparilan aragdirmalar gostordi ki, halo do
miioyyon edilmomis ¢cox sayda ndvdaxili taksonlar vo yeni yayilma sahalori vardir.

MATERIAL VO METODLAR

Azorbaycan MEA Botanika vo Genetik Ehtiyatlar Institutlarinin Herbari fondlarinda (BAK,
AGRI) saxlanilan vo eloco do son illarde toplanilmis Ugyarpaq yonca (Trifolium L.) cinsi iizro
ekspedisiya materiallar1 tonqidi tohlil edilmisdir. Isdo miiqayiseli morfoloji, sistematik, botaniki
vo digor metodlardan istifado olunmusdur. Toplanma koordinatlart Garmin eTex 20 modelli
GPS-lo geydo alinmigdir. Novlorin daqiqlosdirilmosi beynolxalq informasiya molumatlarina
(IPNI, World of Flora) vo “Azorbaycanin bitki alomi” (9sgorov, 2016) kitablarina osason
doqiqlosdirilmisdir.
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NOTICOLOR VO ONLARIN MUZAKIROSI

Asagida askar edilmis 19 nov lizro qisa moalumat verilir.

Trifolium L. s. l., 1753, Sp. Pl. : 764; id. 1754, Gen. PI., ed. 5 : 33

Subgen I. Trifolium L. s. str.

Sect. 1.Stenostoma Gibelli et Belli

1. T. squamosum L.— Pulcuqvari ii.y.

Hiindiirliiyti 10-35 sm olan birillik bitkidir.

Azorbaycanda yalmiz Lonkoran ovaligindan (Sara adasi) molumdur. Taligdan 2
populyasiyas1 askar edilmisdir: Lerik rayonu, Liilokoran kondi, mesonin yuxari sorhadi, palhidli-
volasli mesolik. N 38°74.681', E 48°39.598', H 1300 m.; Lonkoran rayonu, Xanbulangay su
doryagosi, palid-volas-domiragac mesosindo tala yerlor. N 38°66.570', E 48°77.493", H 114 m.
(Sak.1).

2. T. angustifolium L.— Ensizyarpaq . y.

Birillik, six tiikciiklii, 10 — 30 sm hiindiirliikds bitkidir.

Azorbaycanda bu novo aid herbari molumatlart olduqca azdir vo onun yayilmasi yeni
todqiqatlarla doqiqlosdirilmisdir. Talisdan 2 populyasiyasi askar edilmisdir: Masalli rayonu,
Dogvont otelin hoyoti, paxlali-taxilli otlag sahosi. N 39°00.893', E 048°37.041', H 68 m.;
Calilabad rayonu, Zohmatabad qosobasi, miixtalif otlu ¢omon bitkiliyi. N 39°14.954', E 048°27.
420', H 508 m. (Sak.2).

Sect. 2. Proshatostoma Gibelli et Belli

3. T. striatum L.— Tilli ii. y.

Algaq boylu birillik bitkidir.

Taligdan 2 populyasiyasi agkar edilmisdir: Lerik rayonu, Sovu kondi, miixtalif otlu bigonok
sahosi. N 38°72.853', E 48°70.012', H 133 m.; Lerik rayonu, Congomiran kondi, subalp
comonliyi, taxilli paxlalifitosenoz. N 38°76.319', E 048°42.119', H 1070 m.; Lerik rayonu,
Liilokoran kondi, mesonin yuxari sorhadi, palidli-valasli mesolik. N 38°74. 681', E 48°39. 598', H
1300 m. (Sok.2).

4. T. scabrum L.— Kolokotiir . y.

Algaq boylu, sart tiikkctiklii birillik bitkidir.

Taligdan 1 populyasiyast askar edilmisdir: Lerik rayonu, Congomiran kondi, subalp
¢omonliyi, taxilli paxlali fitosenoz. N 38°76.319', E 048°42.119', H 1070 m.(Sak.1).
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5. T. phleoides Pourr.— Tarla ii.y.

Hiindiirliyii 10-20 (40) sm olan birillik bitkidir.

Talisdan asagidaki populyasiyasi askar edilmisdir: Lonkoran rayonu, Palmalif otelino gedon
yolun sag torafi, ¢inqilli miixtalif otlug. Bu niimuns algagboylu olub, 6l¢iilorinin ¢ox xirda olmasi ilo
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forglonir. (Sak.1).

6. T. grossheimii Chalilov— Qrossheym {i.y.

Hiindiirliiyti 50 sm-o godor olan ¢oxillik bitkidir.

Azorbaycanda yalniz Lonkoran ovaligindan (Sagagula kondi) molumdur. 2019-cu ildo Lerik
rayonunun Biiliidil kondi otrafindan volos, palid mesosindon bir nego niisxasi toplanmisdir.N
38°49.655', E 48°19.017', H 780 m. (Sak.2).

7. T. hirtum All. — Sarttiikciikli . y.

Hiindiirliiyt 10-35 sm olan birillik bitidir.

Talisdan asagidaki populyasiyasi askar edilmisdir: Masalli rayonu, Dosvont otelin hoyati,
paxlali-taxilli otlaq sahasi. N 39°00.893', E 048°37.041', H 68 m. (Sak. 2).

8.T. lappaceum L.— Pitraq ii.y.

Birillik, gévdossi, adston yers sorilon, tiikciiklii, 10 - 40 sm hiindiirliikds bitkidir.

Talisdan 3 populyasiyasi agkar edilmisdir: Masalli rayonu, Dasvont otelin hoyati, paxlali-taxill
otlag sahosi. N 39°00. 893', E 048°37. 041', H 68 m.; Colilabad rayonu, Zohmotabad qosabasi,
miixtolif otlu goman bitkiliyi. N 39°14.954', E 048°27.420', H 508 m. (Saok.3).

9.T.arvense L. - Col ii.y.

Birillik, 5-30 sm hiindiirliikds bitkidir.

Taligdan 3 populyasiyas: askar edilmisdir: Lerik rayonu, Piran kondinin giracoyi, qaya
tokiinttilori. N 38°73. 369", E 48°66. 735', H 207 m.; Masalli rayonu, Dogvant otelin hoyati, paxlali-
taxilli otlaq sahasi. N 39°00. 893', E 048°37. 041', H 68 m.; Lerik rayonu, Qalosor kondi. Sixabin
ziyarotgahi, kollug. N 38°41.485', E 048°23.905', H 1360 m. ($ak.3).

Sect. 4. Lotoidea Grantz. — Topa ii.y.

10. T.glomeratum L. — Topa ii.y.

Hiindiirliyii 8-20 (30) sm olan birillik bitkidir.

Azorbaycanda Lonkoran ovaligindan (Qamusevan, Girdali, Lonkoran, Sutamordov) malumdur.

Taligdan asagidaki populyasiyasi askar edilmigdir: Lonkoran rayonu, Xanbulancay su doryagosi,
palid-volos-domiragac mesosindo tala yerlor. N 38°66.570', E 48°77.493', H 114 m. (Sok.1).

11.T. subterraneum L. — Yeroyatiq {i.y.

Birillik, six tiikciiklii, 20 — 40 sm hiindiirliikkde bitkidir.

Taligdan 4 populyasiyasi agkar edilmisdir: Calilabad rayonu, Toklo kondi, taxil zomisi kenari. N
39°26. 127", E 048°36. 520", H 162 m.; Lonkoran rayonu, Xanbulangay su doryagosi, palid-volos-
domiragac mesosindo tala yerlor. N 38°66.570', E 48°77.493', H 114 m.; Colilabad rayonu,
Zohmotabad gosobasi, miixtalif otlu comon bitkiliyi. N 39°14.954', E 048°27.420', H 508 m.; Masalli
rayonu, Dogvont otelin hoyeti, paxlali-taxilli otlaq sahasi. N 39°00.893', E 048°37. 041', H 68 m.

(Sok.4).
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Subgen. I11. Galearia (C. Presl) Hossain

Sect. Galearia (C. Presl) Godr.

12.T. fragiferum L.— Ciyalokvari ii.y.

Hiindiirliiyti 10 sm-2 gadar olan ¢oxillik bitkidir.

2017-2018-ci ildo ekspedisiya zamani Bilosuvar orazisindon, N 39° 26.676', E 48°32. 803,
H 12 m.; Lerik rayonu, Zorinqala kondi. Zorinqala istirahot morkoezinin otrafi, ¢omon. N
38°40.798', E 048°22.296', H 1400 m.; Masalli rayonunu Qodman kondi otrafi N 38°59.063', E
048°37.559', H 65 m; va Lerik rayonunun Kolosor kondi otrafindan N 38°41.485', E48°23.905',
H 1360 m toplanilib ($ak.3).

13.T. bonannii C. Presl — Bonan ii.y.

Algaq boylu ¢oxillik bitkidir.

Taligdan asagidaki populyasiyasi agkar edilmisdir: Masalli rayonu, Qodman kondi, volomir
okin sahasi konari. N 38°59. 063', E 048°37. 559', H 65 m. (Sok.1).

14. T. talyschense Chalilov - Talis ii.y.

Hiindiirliiyli 5-35 sm olan ¢oxillik bitkidir, endem novdiir.

Taligdan 3 populyasiyasi askar edilmisdir: Calilabad rayonu, Zohmatabad gosobasi, miixtalif
otlu ¢gomon bitkiliyi. N 39°14.954', E 048°27.420', H 508 m.; Lerik rayonu, Liilokoran kondi,
mesonin yuxari sorhadi, palidli-volosli mesalik. N 38°74.681', E 48°39.598', H 1300 m.; Lerik
rayonu, Perzora kondi, yol konari, ¢ay otrafi, subalp ¢omonliyi. N 38°64.190', E 048°41.426', H
1750 m. (Sok.4).

15.T. tumens Steven ex M. Bieb. — Siskin i.y.

Coxillik, gdvdesi ¢ilpaq, dikduran va ya sarilon, 10 — 40 sm hiindiirliikds bitkidir.

Talisdan 9 populyasiyast askar edilmisdir: Calilabad rayonu, Zohmaotabad qosobasi, miixtolif
otlu ¢oman bitkiliyi. N 39°14.954', E 048°27.420', H 508 m.; Lerik rayonu, Sovu kondi, miixtolif
otlu bigonok sahosi. N 38°72.853', E 48°70.012', H 133 m.; Lerik rayonu, Piran kondinin girocoyi,
qaya tokiintiilori. N 38°73.369', E 48°66.735', H 207 m.; Masalli rayonu, Istisu miialico
morkozinin yaxinligi, palid-volos-domiragac mesosi. N 38°97. 810', E 48°56. 047", H 56 m.;
Masalli rayonu, Kalinovka kondi, taxilli-paxlali biconok sahosi. N 39°02. 274', E 48°47. 526', H
16 m.; Masalli rayonu, Dogvont otelin hoyoti, paxlali-taxilli otlag sahosi. N 39°00. 893', E
048°37.041', H 68 m.; Lerik rayonu, Perzora kondi, yol konari, ¢ay otrafi, subalp ¢omonliyi. N
38°64.190', E 048°41.426', H 1750 m.; Lerik rayonu, Congomiran kondi, subalp ¢omonliyi, taxilli
paxlal fitosenoz. N 38°76.319', E 048°42.119', H 1070 m; Lerik rayonu, Divagac kondi. "Relax"
istirahot morkozinin orazisi, kserofit ot vo kol bitkiliyi. N 38°40.014', E 048°21.663', H 1470
m.; Lerik rayonunun Orand kondi N 38°44.969', E 48°20.836', H 1700 m.; vo Lerik rayonunun
Biiliidiil kondi N 38°49.655', E 48°19.017', H 780 m. otrafindan toplanmisdir (Sok.6).

16. T. resupinatum L. — Sabdar ii.y.

Birillik bitkidir.

Taligdan 5 populyasiyast agkar edilmisdir: Lerik rayonu, Liilokoran kondi, mesonin yuxari
sorhadi, palidli-volosli mesolik. N 38°74.681', E 48°39.598', H 1300 m.; Masalli rayonu,
Kalinovka kondi, taxilli-paxlali bigonok sahasi. N 39°02.274', E 48°47.526', H 16 m.; Lonkoran
rayonu, Xanbulangay su doryagasi, palid-valos-domiragac mesosindo tala yerlor. N 38°66.570', E
48°77.493', H 114 m.; Colilabad rayonu, Toklo kondi, taxil zomisi konart. N 39°26.127', E
048°36.520', H 162 m.; Calilabad rayonu, Qarayax kondinin otrafi, yol konari, miixtalif otlu oriis
sahosi. N 39°22.670', E 048°45.562', H 59 m. (Sak.5).
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17. T. grandiflorum Schreb. — Iriyarpaq ii.y.

Birillik bitkidir.

2019-cu ilde Lerik rayonunda ekspedisiya zamani Biiliidiil koendi otrafindan palid-volos
mesaliyindon N 38°49.655', E 48°19.017' H 780 m. askar edilmisdir (Sok.5).

18. T. aureum Pollich — Qizil1 ii.y.

Hiindiirliiyti 15-30 (40 sm) olan bir vo ya ikiillik bitkidir.

Taligdan 3 populyasiyasi askar edilmisdir: Calilabad rayonu, Zohmatabad gosobasi, miixtalif
otlu comon bitkiliyi. N 39°14.954', E 048°27.420', H 508 m.; Lerik rayonu, Sovu kondi, miixtolif
otlu bigonok sahosi. N 38°72.853', E 48°70.012', H 133 m.; Masalli rayonu, Dasvant otelin hoyati,
paxlali-taxilli otlag sahasi. N 39°00.893', E 048°37.041', H 68 m. (Sak. 3).

19. T. patens Schreb. — Oyilon ii.y.

Hiindiirliyti 10-50 sm olan birillik bitkidir.

2017-ci ildo ekspedisiya zamani Talisdan bir populyasiyasi askar edilmisdir. Bu noév Qafqaz
vo Azorbaycan floralar {i¢iin do yenidir.

Lerik rayonu, Sovu kondi, miixtslif otlu bigonok sahasi. N 38°72.853', E 48°70.012', H 133
m. (Sok.2).

NOTICOLOR

1. Lonkoran — Lerik bdlgosino togkil edilon floristik ekspedisiyalar zamani {igyarpaq yonca
(Trifolium L.) cinsino aid 19 ndviin yeni yayilma saholori askar edilmisdir: T. squamosum L., T.
angustifolium L., T. striatum L.,T. scabrum L., T. phleoides Pourr., T. grossheimii Chalilov, T.
hirtum All., T. lappaceum L., T. arvense L., T. glomeratum L., T. subterraneum L., T. fragiferum
L., T. bonannii C. Presl, T. talyschense Chalilov, T. tumens Steven ex M. Bieb., T. resupinatum
L., T. grandiflorum Schreb., T. aureum Pollich, T. patens Schreb.

2. Homin noévlorin tobiotdo oldo edilmis GPS gostoricilori osasinda elektron xoritolori tortib
edilmisdir.

3. Askar edilmis 19 névdon itmak tohliikasinds olan 4 néviin (T. angustifolium L., T. grossheimii
Chalilov, T. subterraneum L., T. talyschense Chalilov) “Azorbaycan Respublikasinin Qirmizi
kitab1”’nin yeni nasrino daxil edilmasi tovsiyyo edilmigdir.
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HOBBIE MECTOHAXOXIEHUA HEKOTOPBIX PEJKHNX BUJI0OB KJIEBEPOB
(TRIFOLIUM L.s.l., FABACEAE) IEHKOPAHbD - IEPUKCKOTI'O PETUOHA

Ksamans MammenbsipoBa
HUncmumym eenemuueckux pecypcos HAHA

Heo0xomuMocTh IeTaNbHOTO aHajdi3a TAaKCOHOMHYECKHX, 3KOJOro-Teorpaduveckux M IPYTHx
ocobenHocteil BumoB poxa Trifolium L., (KieBep) BbI3BaHa mpexkie BCETO TEM, YTO OHH SIBIISIFOTCS
OTJMYHBIMA KOPMOBBIMH pACTCHHSIMH W MEIOHOCAMH; YJIY4IIIAIOT COCTaB IIOYBBI, OJyiaroaaps
CIIOCOOHOCTH K a30T(HUKCAI[MH, CBONCTBEHHONH OOOOBBIM TpaBaM; MPUMEHSIOTCS B OQHUIHAIBLHON |
HapoAHON MemunuHe. Pon BKIOYEH B YUCIO 0COOO BAXKHBIX CEIIBCKOXO3SHWCTBEHHBIX KYIBTYP,
npusHaHHbIX @AQO. HekoTopbie BUIBI 3TOTO POAa W3JaBHA KYJIbTHBHPYIOTCS B Pa3IMYHBIX CTpaHaX
mupa. K coxkanenuio, B AsepOaiipkaHe  Majgo BHHUMAaHHS OOpaIlalOT BBEACHHUIO B KYJIBTYPY
MIEPCIIEKTUBHBIX BUIOB KieBepoB. Kpome Toro, MHOrme BHIBI KJI€BepoB (uiopbl Tajblia OCTaIUCh
BCECTOPOHHE HE HM3YYCHHBIMH, CTaTyChl MHOTHX BHJOB TpeOyIOT yTOouHeHHs. B craTthbe mpuBOAATCS
HOBbIE MecTOHaxOxaeHus 19 BumoB kiaeBepos (T. squamosum L., T. angustifolium L., T. striatum L.,T.
scabrum L., T. phleoides Pourr., T. grossheimii Chalilov, T. hirtum All., T. lappaceum L., T. arvense L.,
T.glomeratum L., T. subterraneum L., T. fragiferum L., T. bonannii C. Presl, T. talyschense Chalilov, T.
tumens Steven ex M. Bieb., T. resupinatum L., T. grandiflorum Schreb., T. aureum Pollich, T. patens
Schreb.) B mpenenax Jlenkopanp — JIEpUKCKOTO peruoHa, 0OHapyKEHHbIE aBTOPOM BO BPEMs IMOE3I0K B
ykazaHHblii perroH. Bo ¢uope Tanbima 39 BumoB u 14 pasnoBumnoctern Kiesepa (Trifolium L. s.l),
OTHOCAIIMXCS K 4 mompoaaM U 9 cekiusiM. [lociie MPHOPUTETHOTO Ha3BaHUS KaXKJOTO BHJIA JACTCS
KpaTkoe 6noMoporornyeckoe onvucanue, 001acTb 0OHapyKeHHUs, TeorpauuecKkue KOOPIUHATHI U KapTa
apeana. M3 stux BugoB 4 (T. angustifolium L., T. grossheimii Chalilov, T. subterraneum L., T.
talyschense Chalilov) Obutn pexomenmoBaHbI JIsl BKIIOYEHHS B HOBoe usfganne Kpachoit Kuurn
Azepbaiixanckoi Pecryonuku.

Knroueevie cnosa: Tanviu, knesep, ouoxonozus, poo, 6uo

THE CURRENT STATE SPECIES OF TRIFOLIUM L. S. L. GENUS IN TALYSH FLORA

Kamalya Mammadyarova
Genetic Resources Institute of ANAS

Clover (Trifolium L.) is a plant with valuable fodder, medicinal, decorative, melliferous, nitrogen
fixing, phytomeliorative and other useful properties. The clover (Trifolium L.) belonging to the legume
(Fabaceae Lindl.) family has been included in the list of valuable, priority plant genera in the FAO
Agreement on Genetic Resources, as well as in the Agreement on Central Asia and the South Caucasus.
Some species of this genus have been planted in many Eurasian countries since ancient times. However,
unfortunately, in Azerbaijan little attention is paid to the introduction of clover species into the culture.
The species of genus Trifolium L. has not been monographically studied in Azerbaijan and as well as in
the Talysh flora. Since the status of many species remains controversial, it became necessary to clarify
them. The article provides information about new distributional areas of 19 species of three-leaf clover
genus found during floristic expeditions in Lankaran-Lerik (T. squamosum L., T. angustifolium L., T.
striatum L.,T. scabrum L., T. phleoides Pourr., T. grossheimii Chalilov, T. hirtum All., T. lappaceum L.,
T. arvense L., T.glomeratum L., T. subterraneum L., T. fragiferum L., T. bonannii C. Presl, T. talyschense
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Chalilov, T. tumens Steven ex M. Bieb., T. resupinatum L., T. grandiflorum Schreb., T. aureum Pollich,
T. patens Schreb.). In this region it was found that there were 4 subclasses and 9 sections of Trifolium L.,
over 39 species and 14 variety. After each species' names a brief biomorphological description, the
encountered area and their geographical coordinates are given. 4 species being under dangered (T.
angustifolium L., T. grossheimii Chalilov, T. subterraneum L., T. talyschense Chalilov) were
recommended to be included in the new edition of the Red Book of the Republic of Azerbaijan.

Keywords: Talysh, Trifolium, bioecology, genus, species
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II. GENETIKA va GENOMIKA | GENETICS and GENOMICS

UOT 633:11:636:523:575

YERLIi BORK VO DiGOR TETRAPLOID BUGDA NOVLORINO AiID
NUMUNOLORIN GENETIK YAXINLIGININ QLIADIN
ELEKTROFORETIK SPEKTRLORI ILO TODQIQI

HAMLET SADIQOV*, 9KBOR KORIMOV, SEVIL SADIQOVA

AMEA Genetik Ehtiyatlar Institutu, Azarbaycan Respublikasi, Baki §., AZ1106, Azadliq pr., 155
hamlet.sadigov@yahoo.com

Tadgiqat materiall kimi yerli bark va diger tetraploid bugda névlorinin 122 niimunasinin
danlarinda qliadin ehtiyat ziilallarinin elektroforetik analizi aparilmis vo qliadinkodlasdiran
lokuslarin allellarinin polimorfizmi ve genetik yaxinhig miisyyan edilmisdir. Belo ki, bu ziilallarin
sintezino nazarat edon genlorin oxsar struktur qurulusa malik olmasi va bu struktur genlorin
nukleotid ardicilhqlarinda yalmz ekzon hissalorin olmasi, bu ziilallarin gen ekpressiyasinin ilk
mohsulu oldugundan onlardan bitki genotiplorinin polimorfizmi, identifikasiyasi, pasportlas-
dirilmasi vo seleksiyasi prosesinda genetik marker kimi istifadosi ¢ox boyiik elmi vo praktiki
oshomiyyoto malikdir. Yerli bork bugda va digar tetraploid bugda névlorinin névmiixtalifliklorina
aid niimunalords gladinkodlasdiran lokuslarin allelorinin polimorfizmi dyranilorak, bu genotiplor
arasinda genetik miixtoliflik indeksi asasinda, onlar arasinda genetik yaxinliq miisyyan edilmisdir.
Beld ki, tadqiqat zamani, yerli bork va digar tetraploid bugda niimunslorinin qliadinkodlasdiran
lokuslarmin elektroforeqramlarinda comi 21 elektroforetik spektr va 129 pattern askar edilmisdir
ki, onlarda yiiksok polimorfizm miisahids edilmisdir. Toadqiq edilon bark bugda genotiplorinin -
zonasinda 7 spektr va 51 pattern miisahido edilmisdir. ®-3 spektri daha yiiksok rastgalma tezliyina
(100 %), ®-10 spektri orta rastgalma tezliyina (29,4 %) malik olmusdur, lakin ®-1 spektri ®-3
spektrina nisbatan asagi rastgalma tezliyino (5,8 %) malik olmusdur. ®-4 patterni sortlar arasinda
20.0% rastgolma tezliyi gostormisdir. Nei-genetik miixtoliflik indeksi ®-zonasinda H=0,931
olmusdur. Bark bugda niimunslorinin 7y-zonasinda 15 pattern, 4 spektr qeyds alimmisdir.
Elektroreqramlarin y-zonada genetik miixtaliflik indeksi H=0,823 olmusdur. Eyni zamanda, j-
zonada 28 pattern, 5 spektr miisahido edilmisdir. Bu niimunslords qliadin paterinlorin vo
elektroforetik spektlorinin rasgalma tezliyi yiiksok olmaqla genetik miixtaliflik indeksi iso H=0,865
olmusdur. Bark bugda sortlarimin sarti boliinmiis elektroforeqramlarimin a-zonasinda 36 pattern, 5
spektr geyds alinmigsdir. Bu niimunalords genetik miixtsliflik indeksi a-zonada H=0,907 oldugu
miidyyan edilmisdir. Yerli vo introduksiya edilmis bark va digar tetraploid bugda niimunalorinin
gliadinkodlasdiran lokuslar asasinda genetik miixtslifliyi tam qiymotlondirilmisdir.

Acar sozlor: bugda, ehtiyat ziilallari, qliadinkodlasdiran lokus, allel, gen, pattern, polimorfizm

GIRIS

Bugda qodim zamanlardan bu giinodok asas orzaq bitkisi kimi ohalinin giindslik gida tolobatinin
ddonmosindo on Snomli yerlordon birini tutur. Insan gidasmnm osasmi yumsaq bugda (Triticum
aestivum L.) unundan bisirilon ¢6rok vo ¢orok momulatlari, bork bugdadan (T.durum Desf.)
hazirlanan miixtolif yarmalar, makaron vo digor orzaq mohsullan togkil edir. Belo ki, bugda bitkisi
gadim Misirds eramizdan 6000 il, Azarbaycanda iso 3500-5000 il oavval becarilmisdir. Ona gors do
bir ¢ox alimlor On Asiyani va o ciimlodon, Azorbaycam haqli olaraq bugda bitkisinin vo asason do
bark bugdanin monso morkozlorindon biri hesab edirlor (BaBunos 1987; MycradaiieB 1973;
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Menabne 1972; Kykosckuii 1964). Yumsaq bugdalarla miigayisads, bark bugda sort vo niimunslori
(T. durum Desf.) monomer prolamin ziilal genetik markerlorino gore az Syronilmisdir. Lakin digor
tetraploid bugda ndv vo ndvmiixtalifliklorinin ziilal polimorfizmi iss, demok olar ki, he¢ tadqiq
edilmomisdir. Bu ziilal genetik markerlorindon istifads edorak, seleksiya prosesinin siiratlodirilmasi
vo don keyfiyyot gostoricilori yiiksok olan valideyn formalarinin segilmosi ilo ilkin materialin
yaradilmasinda istifado miiasir dovriin miihiim toloblorinden biridir. Tetraploid vo asason bork
bugdalar isti iqlim bitkisi olmaqgla donin yiiksok texnoloji gostaricilorinin istlinliiyii ilo yumsaq
bugdalardan forqlonirlor. Bu forqlilikls yanagsi yeni yaradilmis bugda sortlart miixtalif ekoloji soraitdo
becarilon zaman, homin miihitin stress amilloring, xastalik vo zararvericilora davamliligi eyni olmur,
bu da onlarin asason keyfiyyat gostoricilorinin asagl diismosing sobob olur (Sadiqov 2014; CozunoB
1985; Dragovich 2006; Melnikova 2009).

Bugda doninin endosperminin asasini ehtiyat ziilallar1 gliadin vo gliiteninlar toskil etdiyinden, bu
zilallar1 kodlagdiran allel genlorin identifikasiyast vo donin keyfiyyst olamatlori ilo olagesinin
Oyronilmasi ¢ox miihiimdiir. Bu ziilallarin sintezino nazarst edon genlorin oxsar struktur qurulusa
malik olmasi1 vo bu struktur genlorin nukleotid ardicilliglarinda yalniz ekzon hissolorinin olmasi, bu
ziilallarin gen ekpressiyasinin ilk mahsulu oldugundan bitki genotiplarinin polimorfizmi, identifikasi-
yasi, pasportlagdirilmasi, marker asaslh seleksiyada istifadosi, onlarin genetik adaptasiyasi, tokamiilii
vo filogenezinin dyronilmasi kimi elmi masalslorin hollinds genetik marker kimi ohomiyyati ¢ox
boyiikdiir. Belo ki, ehtiyat ziilallarin sintezino nozarot edon genlorin bugdalarin komiyyat vo osason
do donin keyfiyyatino tosir edon olamatlori ilo olagsli olmasi vo onlarin diger genlarlo eyni iligikli
grupda yerlosmolori bu, ziilal genetik markerlorinin ohomiyyatini daha da artirir (ITomepenst 1996;
CanpiroB 2012; Anderson 1984; Anderson 1997; Anderson 2001b; Huang2010; Xie 2010).

Yeni mohsuldar, keyfiyyatli vo abiotik stress amillorino davamli sortlarin yaradilmasinin osas
donoru vo gen manbayi olan diinya bitki genetik ehtiyatlarinin saxlandig1 genbanklar, kolleksiyalar
vo onlarin yabani ocdadlarinin ziilal genetik vo DNT molekulyar markerloro goro qiymotlondirilmasi
miiasir dovriin osas prioritetlorindondir. Ziilal genetik markerlori ilo bitki niimunslorinin
genotiplorinin genetik identifikasiyasi, DNT markerlori ilo miiqayisodo daha asan, tez vo ucuz basa
golir (Sadigov 2015; Zhang et al. 2015).

MATERIAL VO METODLAR

Tadgigatin materiali bark va digar tetraploid bugda novlarine aid 122 niimunanin donlarinda
gliadin ehtiyat ziilallarinin elektroforetik analizi A-PAGE-do (pH 3.1 glisin-asetat) buferinds
F.A.Poperelyanin modifikasiya olunmus metodu asasinda aparilmisdir (IToneperns 1989).

Yerli bark vo digor tetraploid bugdalar arasinda genetik mosafoni todqiq etmok ticiin NTSYS-pc
(numerical taxonomy and multivarion analysis — adadi taksonomiya vo ¢oxolgiilii analiz sistemi
2.00) statistik kompiiter proqramindan istifads edilmisdir. Qurulmus dendroqram osasinda monomer
prolamin ziilal markerlor polimorfizmino goro genotiplorin genetik yaxinligi todqiq edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Bork vo digor tetraploid bugda noévlorinds (T.durum Desf.) gliadinkodlasdiran lokuskarin
alellorinin identifikasiyas1 Langdon (Langdon) bark bugda sortunun aneuploid xatlorinin ikidlgiilii
elektroforez metodunun vasitasi ilo miimkiin olmugdu. Bork bugda (T.durum Desf.) donlorindoa
ehtiyat ziilallarin sintezino nozarat edon gliadinkodlasdiran lokuslarin (Gld 1A, Gld 1B, Gld 6A, Gld
6B) allel genlori 1-ci vo 6-c1 homeoloji xromosomlarin qisa ¢iynindo, qliiteninkodlasdiran lokuslar
(Glt1A va Clt1B) isa 1-ci qrup homeoloji xromosomlarin uzun ¢iyinlorinde lokallasmigdir (CozunoB
1985; INomepens 1996; Kyapsieues 2007; Sadiqov 2014).

Yerli bork vo digor tetraploid bugda niimunoslorin donlorindon gliadinin ekstraksiyast vo
elektroforetik analizi aparildigdan sonra bondlor (eletroforetik spektr) sortlar arasinda “1” vo “0”
nomralomo metodu osasinda geyd edilmisdir. Eyni yerdo duran bondlor “1”, hamin yero uygun
sahado olmayan bandlor iso “0” binar nomenklaturaya asason ndmralonmis vo genetik yaxinligt
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mﬁeyyen etmok tiglin dendrogram tortib edilmisdir (Sokil 1.1-1.4, A, B, C, D).
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Sakil 1.1. (A). Yerli bark bugda niimunslorinin danlorinda qliadin ehtiyat ziilallarinin elektroforeqramlari:
1-12- T. durum var. leucurum (10 k-175, 10k-1, 10k-9, 10k-29, 10k-11, 10k-20, 10k-21, 09k-1, 09k-2, 10k-10,
09k-3, 10k-34); 13- st. Barokotli 95; 14-15- var. melanopus (09k-51, 09k-52); 16- var. leucomelan (09k-39); 17-
var. boeufii; 18-25- var. apulicum (09k-31, 10k-147, 09k-25, 09k-26, 09k-27, 09k-28, 09k-29, 10k-150); 26- st.
Langdon; 27-29- var. boeufii (09k-77, 09k-75, 09k-76); 30- st. Tortor; 31-34- var. boeufii (09k-78, 10k-158, 09sp-
146, 09sp-147).
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Sakil 1.2. (B). Yerli bork bugda niimunalorinin donlorindd qliadin ehtiyat ziilallarinin
elektroforeqramlari: 35-43- T. durum var. alboprovinciale (10k-121, 09k-95, 10k-122, 09k-97,
BBRFS-85, 09k-99, 014k-94, 014k-95, 09k-124); 44- st. Barokatli-95; 45- var. murciense (09k-101); 46-
var. muticocoerulescens; 47- var. lybicum (09k-123); 48- var. muticoapulicum; 49-50- var. obscurum
(09k-105, 09k-191); 51- var. reucihenbachi; 52- var. obscurum (14k-80); 53-54- var. alexandrinum
(14k-101, 14k-102); 55- var. alexandrinum (14k-90); 56- var. alboprovinciale (14k-94); 57- st.Sorq; 58-
67- var. erythromelan (09k-83, 09k-84, 09k-85, 09k-86, 09k-87, 09k-88, 09k-89, 09k-90, 09k-91, 09 k-
?); 68- var. alboprovinciale (014k-98).

87



AMEA Genetik Ehtiyatlar Institutunun Elmi 9sarlori, Cild XI, Ne 2 (2022)

6970 71727374 757677 78 79 808182 83 84 85 86 8788 899091 92 93 94959697 98 99100 101102

Sakil 1.3. (C). Yerli bark bugda niimunalorinin donlorinds qliadin ehtiyat ziilallarinin elektroforeqramlari:
69-78- T. durum var. hordeiforme (09k-50, 09k-56, 09k-57, 09k-51, 09k-52, 09k-53, 09k-54, 09k-55, 13k-39, 10k-
44); 79- st. Langdon; 80-83- var. niloticum (14k-68, 14k-198, 09k-63, 09k-80); 84-87- var. coerulescens (09k-65,
09k-66, 09k-67, 09k-68); 88- var. erythromelan (09k-82); 89- st. Qaraqilgiq 2; 90- var. leucomelan (09k-39); 91-
var. boeufii (09k-22); 92-99- var. leucomelan (09k-40, 09k-41, 09k-32, 09k-33, 09k-34, 09k-35, 09k-36, 09k-48);
100- st. Tortor; 101-102- var. melanopus (09k-70, 50).
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Sakil 1.4. (D). Yerli bark va digar tetraploid bugda niimunslorinin donlorinda qliadin ehtiyat
ziilallarimin elektroforeqramlari: 103-110- T. durum var. melanopus (09k-59, 09k-60, 09k-61, 09k-62,
09k-63, 09k-64, 09k-65, 09k-66); 111-st. Sorq; 112- st. Borokotli 95; 113- T. carthlicum; 114- T.
carthlicum; 115- T. turanicum; 116- T. turgidum (agimtil stinbiil); 117- T. polonicum; 118- T. dicoccum
(ag stinbiil); 119- T. dicoccoides; 120- T. dicoccoides; 121- T. persicum (hibrid mensoli); 122- T.
palaeocolchicum; 123- T. timopheevii; 124- T. ispahanicum; 125- T. monococcum; 126- T. araraticum
(Agsu); 127- T. dicoccum (qirmizi siinbiil); 128- T. dicoccum (ag siinbiil); 129- T. dicoccum (gara
stinbiil); 130- T. dicoccum (qirmizi stinbiil); 131- T. persicum (qirmizi stinbiil); 132- T. persicum (gara
stinbiil); 133- Anza sortu (T. aestivum L.); 134- Bezostaya 1; 135- T. turanicum; 136- Borokatli 95.

Yerli bork vo digor tetraploid bugdalar arasinda genetik mosafoni todqiq etmok ti¢iin NTSYS-
pc (numerical taxonomy and multivarion analysis — adadi taksonomiya va ¢oxolgiilii analiz sistemi
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2.00) statistik kompiiter programindan istifads edilorok dendrogram qurulmus vo monomer prolamin
ziilal markerlor osasinda genetik yaxmhg todqiq edilmigdir. Sokil 2-don goriindiyii kimi,
dendrogram asas 13 klastera boliinmiisdiir. Azarbaycan mansali 68 sayli v.alboprovinciale 14k-98
genotipi genetik cohotco uzaq olduguna goro 1-ci klasterdo ayrica olaraq qruplasmisdir.
Dorbond/ispaniya monsoli 54 némrali v.alexandrinum 14k-102, 58 némrali v.erythromelan 09k-83
vo Israil mansali 119 némrali T.dicoccoides niimunalori 2-ci klasterds siniflosmisdir. Azarbaycan
mongali 72 sayli v.hordeiforme 09k-51 niimunasi diger niimunslordon genetik cohatco uzaq
oldugundan, ayrica olaraq 3-cii klasterdo lokallasnusdir. Darbond (italiya) mensoli 98 némrali
v.leucomelan 09k-36, Giirciistan mangali 123 ndomrali T.timopheevi, Azorbaycan mansali 2 némrali
v.leucurum 10k-9, niimunslori 4-cii klasterds qruplasmisdir. 5-ci klasterdo Azorbaycan mongali
v.leucurum névmixtolifliyino aid 2 (6-sayli 10k-20 vo 8-sayli 09k-1 genotiplor) niimuna,
Azarbaycan mongoli 51 nomrali v.reichinbachii, 48 nomroli v.muticoapulicum genotipi, 43 sayl
v.alboprovinciale 09k-124, 104 nomrali v.melanopus 09k-60, 25 sayl v.apulicum 09k-150, 47 sayl
v.libycum 09k-123, v.leucomelan novmiixtalifliyine aid 100-cli nomrali Tartar (st.) bark bugda sortu,
82 nomrali v.niloticum 09k-63 genotipi, 46 sayli v.muticocoerulescens, 83 sayli v.niloticum 09k-80,
84 sayli v.coerulescens 09k-65 vo Darbond (introduksiya) monsoli 117 némrali T.polonicum
niimunalari siniflosmisgdir. 6-c1 klasterdo Azarbaycan monsali 5 ndmrali v.leucurum 10k-11, Darband
moangali 29 sayli v.boeufii 09k-76 niimunasi, Azorbaycan monsoli v.boeufii novmiixtalifliyine aid 3
(32 nomrali 10k-158, 33 nomrali 09k-46 vo 34 nomrali 09k-47 genotiplori) niimuno, Azorbaycan
mangali  v.leucurum névmiixtalifliyine aid 3 (7 sayli 10k-21, 9 sayli 09k-2 vo 10 sayli 10k-10
genotiplor) niimuna, Dorband (italiya) monsoli 97 sayh v.leucomelan 09k-35, Dorband (Portugaliya)
moangali 21 némrali v.apulicum 09k-26, Azarbaycan monsali 59 nomroli v.erythromelan 09k-84,
Dorban (Portuqaliya) monsoli 23 noémrali v.apulicum 09k-28, Azorbaycan monsoli 24 sayl
v.apulicum 09k-29, Azarbaycan mensgali v.atratum névmiixtolifliyine aid 129 némrali T.dicoccum
(qara stinbiil), Azarbaycan mansali v.melanopus novmiixtalifliyine aid 2 (14 sayli 09k-51 va 15 sayli
09k-52 genotiplori) niimuns, Azorbaycan mongali 16 nomrali v.leucomelan 09k-39, Darband
(Ispaniya) monsoli 18 némrali v.apulicum 09k-31, Azorbaycan monsoli v.boeufii ndvmiixtalifliyino
aid 2 (27 sayli 09k-77 va 28 sayli 09k-75 genotiplori) niimuna, v.leucomelan névmiixtalifliyino aid
30 nomroli Tortor (st.) bork bugda sortu, 31 némrali v.boeufii 09k-78, Italiya monsoli 116 ndémroli
T.turgidum (ag siinbiil), v.leucurum névmiixtalifliyine aid 111 némrali Sorq (st.) bark bugda sortu vo
Azaorbaycan moangali 128 nomrali T.dicoccum (ag siinbiil) niimunalari qruplasmusdir. 7-ci an boyiik
klasterdo Azorbaycan mongali v.leucurum névmiixtolifliyine aid 4 niimuna (1-sayli 09k-175, 4-sayli-
10k-29, 11-sayli 09k-3 vo 12-sayli 10k-34 genotiplor), Dorbond (Italiya) monsoli 61 ndmroli
v.erythromelan 09k-86 niimunasi, v.hordeiforme névmiixtolifliyine aid 13 némrali Barokatli 95 (st.),
bark bugda sortu, Suriya mongali 19 némrali v.apulicum 10k-147 niimunosi, Azarbaycan monsoli
v.alboprovinciale novmiixtalifliyine aid 7 niimuns (35 sayli- 10k-121, 36 sayli 09k-95, 37 saylt 10k-
122, 38-sayli 09k-97, 39- sayli 09k-85, 41-sayl1 14k-94 vo 42-sayl1 14k-95 genotiplor), Giirclistan
moangali 109 nomrali T.carthlicum niimunasi, Darband (Yunanistan) mansali 22 nomrali v.apulicum
09k-27 genotipi, Darbond (ABS) monsali 74 nomrali v.hordeiforme 09k-53, Darbond (Kanada)
mongali 75 nomrali v.hordeiforme 09k-54, Darbond (introduksiya) mengali 112 nomrali
T.polonicum, v.hordeiforme novmiixtalifliyino aid 26 nomrali Langdon (marker sort) bork bugda
sortu, Darbond (ABS) monsali 102 nomrali v.melanopus 09k-61), Azarbaycan mansali 90 nomrali
v.boeufii 09k-22 niimunasi, Azorbaycan monsoli 69 némrali v.hordeiforme 09k-50, irak monsoli 114
nomrali T.turanicum, Azarbaycan monsoli 64 némrali v.erythromelan 09k-89, Darband (Yunanistan)
moangali 73 nomrali v.hordeiforme 09k-52, Darband (Peru) monsoli 108 nomrali v.melanopus 09k-
64, Darbond (Abseron) monsoli 110 némrali v.melanopus 09k-66, Meksika moansali 62 nomrali
v.erythromelan 09k-87, Giirciistan monsoli 113 nomrali T.carthlicum, Azorbaycan monsoli 65
nonrali v.erythromelan 09k-90, Azarbaycan monsali v.obscurum névmiixtalifliyine aid 2 niimuna (49
nomrali 09k-105 vo 50 nomroli 13k-191 genotiplori), Azorbaycan monsoli 55 nomrali
v.alexandrinum 14k-90, Azorbaycan moansali 56 nomrali v.albobrovinciale 14k-94, Azorbaycan
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mongoli 103 némrali v.melanopus 09k-59, Azorbaycan monsali 20 nomrali v.apulicum 09Kk-25,
Azorbaycan monsali  v.boeufii névmiixtalifliyine aid 2 niimuna (33-némroli 09k-46 vo 91-ndémrali
09k-22 genotiplari), Azorbaycan monsoli 92 ndmrali v.leucomelan 09k-40, Darbond (Ispaniya)
moangali 94 nomrali v.leucomelan 09k-32, Darband (Kanada) mansali 95 nomrali v.leucomelan 09k-
33, Azorbaycan monsoli 99 nomrali v.leucomelan 09k-48, Azorbaycan monsali 45 nomrali
v.murciense 09k-101, Azarbaycan mansoli 81 nomrali v.niloticum 14k-198, Darbond (ABS) monsali
105 némrali v.melanopus 09k-61, ispaniya monsoli 118 némrali T.dicoccum (ag siinbiil), Dorbond
(Italiya) monsoli 60 némrali v.erythromelan 09k-85, Portuqaliya monsoli 63 némrali v.erythromelan
09k-88, Azorbaycan monsali v.erythromelan névmiixtolifliyine aid 2 (66-sayli 09k-91 va 67- sayh
09K- genotiplori) niimuna, Darband monsali 87 nomrali v.coerulescens 09k-68, Azarbaycan mansali
88 nomrali v.erythromelan 09k-82, Darband (Argentina) mongoali 96 nomrali v.leucomelan 09k-34,
Azarbaycan mongali v.hordeiforme névmiixtslifliyino aid 5 (70 sayli-09k-56, 71-sayli-09k-57, 76-
sayli-09K-55, 77-sayli-13k-39 vo 78-sayli-10k-44 genotiplar) niimuna, Darband mansali 86 nomrali
v.coerulescens 09k-67, v.hordeiforme névmiixtalifliyine aid olan 44 nomrali Borokatli 95 (st.) bark
bugda sortu, Azarbaycan mansali 101 némrali v.melanopus 09k-70 niimunasi, Azarbaycan monsoli
85 nomrali v.coerulescens 09k-66, v.apulicum névmiixtalifliyine aid 89 nomrali Qaraqilgiq 2 (st.)
bark bugda sortu, Azarbaycan monsoli 80 nomrali v.niloticum 14k-68, Azorbaycan monsali 40
nomrali v.alboprovinciale 09k-99, Saraydan toplanilmig 52 nomrali v.obscurum 14k-80 niimunasi,
Samaxidan toplanilmis 53 ndmroli v.aexsandrinum 14k-101, Iran monsoli 124 ndémroli
T.ispahanicum vo Iraq mensoli 115 némroali T.turanicum niimunolori genetik cohotdon bir-birino
yaxin siniflogmisdilor. 8-ci klasterdo Darbond (ABS) monsali 106 nomrali v.melanopus 09k-62 va
Darband (Kanada) monsoli v.melanopus 09k-63 niimunalari quruplagmisdir. 9-cu klasterdo Amerika
moangali v.hordeiforme névmiixtalifliyino aid olan 79 nomrali Langdon (sort marker) bark bugda
sortu ayrica lokallasmisdir. 10-cu klasterdo Giirclistan mangali 122 némrali T.palaeocolchicum vo
Tiirkiyo mongali 125 némrali T.monococcum niimunolori qruplagmisdir. Azorbaycan mongoali 127
nomrali T.dicoccum (qirmizi siinbiil) niimunasi 11-ci klasterds, 12-ci klasterdo Fransa mongali 17
nomrali v.boeufii 09k-38 vo 13-cii klasterdo iso Azorbaycan monsali 3 sayli v.leucurum 10k-9
niimunolari ayrica olaraq lokallagmigdir (Sokil 1.5).

Sakil 1.5. Yerli bork va digar tetraploid bugda niimunalorinin qliadin
elektroforetik spektrlori ssasinda qurulmus dendroqram
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Todqgigat zamani, yerli bork vo digor tetraploid bugda niimunalorinin gliadinkodlasdiran
lokuslariin elektroforeqramlarinda comi 21 elektroforetik spektr vo 129 pattern dyronilmisdir ki,
onlarin hamisinda polimorfizm miisahido olunmusdur.

Qliadin spektrlori elektroforeqramlarda zonalara goro elektroforetik patternlora  ayril-
migdir. Bork bugda sortlarinin o-zonasinda 51, y-zonasinda 15, B-zonasinda 28 vo a-zonasinda
36 pattern Oyronilmisdir.

Tadqiq edilon bork bugda genotiplorinin ®- zonasinda 7 spektr vo 51 pattern miisahido
edilmisdir. ®-3 spektri daha yiiksok rastgolmo tezliyino (100 %), ®-10 spektri orta rastgolmo
tezliyino (29,4 %) malik olmusdur, lakin ®-1 spektri ®-3 spektrino nisbaton asagi rastgolmo
tezliyino (5,8 %) malik olmusdur. ®-4 patterni sortlar arasinda 20.0% rastgolmo tezliyi
gostormigdir. Nei- genetik miixtoliflik indeksi w-zonasinda H=0,931 olmusdur. Bork bugda
sortlarinin y-zonasinda 15 pattern, 4 spektr qeyde alinmigdir. Sortlarin y-3 spektri yiiksok tezliklo
(100%), y-1 spektri orta tezliklo (35,2%), v- 1 spektri isa y- 4 spektrina nisbaton an asag1 (5,8%)
tezliklo rast golinmisdir. y-12 patterni iso 72.7% rastgolmo tezliyi ilo forqlonmisdir. y-zonada
genetik miixtaliflik indeksi H=0,823 olmusdur. Eyni zamanda, B-zonada 28 pattern, 5 spektr
miisahido edilmisdir. Sortlar arasinda B-1 vo -2 spektrlorinin faizi 90% olmaqla yiiksok
rastgolma tezliyino, -4 spektrinin 47,0% olmagla orta rastgalma tezliyino, -5 spektrinin 5,8%
olmaqgla asag1 rastgolmo tezliyino malik oldugu miisahido edilmisdir. Genetik miixtsliflik
indeksi iso H=0,865 olmusdur. Bork bugda sortlarinin sorti boliinmiis elektroforeqramlarinin o-
zonasinda 36 pattern, 5 spektr qeyde alinmigdir. a-1 spektrinin sortlarda rastgolma tezliyi 76,3%,
yoni yiiksok, a-5 spektrinin rastgolmo tezliyi 54,1%, yoni orta soviyyads olmusdur. o-4
spektrinin rastgolmo tezliyinin asagi (49,1 %) oldugu qeyds alinmisdir. a-3 patterni iso 25.0%
rastgolmo tezliyo malik olmus, genetik miixtoliflik indeksi a-zonada H=0,907 olmagqla todqiq
edilmisdir. Yerli vo introduksiya edilmis bork bugda niimunolorinin qliadin ehtiyat ziilal
osasinda genetik miixtalifliyi tam qiymotlondirilmisdir.

NOTICOLOR

- Yerli bork vo digor tetraploid bugda ndvlorinin novmiixtolifliklorine aid niimunslords
qliadinkodlasdiran lokuslarin allellorinin polimorfizmi Gyranilorok, bu genotiplor arasinda
genetik miixtoliflik indeksi vo onlar arasinda genetik yaxinliq miioyyon edilmisdir.

- Todgigat zamani, yerli bark vo digor tetraploid bugda niimunslorinin gliadinkodlasdiran
lokuslarinin elektroforeqramlarinda 21 elektroforetik spektr vo 129 pattern agkar edilmisdir
ki, onlar arasinda ziilal markerlorino gors yiiksak polimorfizm miisahido edilmisdir.

- Todqiq edilon bork bugda genotiplorinin ®- zonasinda 7 spektr vo 51 pattern miisahido
edilmisdir. -3 spektri daha yiiksok rastgalms tezliyino (100 %), w-10 spektri orta rastgalmo
tezliyina (29,4 %) malik olmusdur, lakin -1 spektri ®-3 spektrino nisboton asagi rastgolmo
tezliyino (5,8 %) malik olmusdur. ®-4 patterni sortlar arasinda 20.0% rastgolmo tezliyi
gostormigdir. Nei- genetik miixtoliflik indeksi w-zonasinda H=0,931 olmusdur. Bork bugda
niimunslorinin y-zonasinda 15 pattern, 4 spektr geydo alinmisgdir. Elektroreqramlarin y-
zonada genetik miixtoliflik indeksi H=0,823 olmusdur. Eyni zamanda, 3-zonada 28 pattern,
5 spektr misahido edilmisdir. Bu niimunolords qliadin paterinlorin vo elektroforetik
spektlorinin rasgalmo tezliyi yiiksok olmaqla genetik miixtoliflik indeksi iso H=0,865
olmusdur. Bork bugda sortlarinin sorti boliinmiis elektroforeqramlarinin a-zonasinda 36
pattern, 5 spektr geyds alinmigdir. Bu niimunalords genetik miixtaliflik indeksinin a-zonada
H=0,907 oldugu miioyyon edilmisdir. Yerli vo introduksiya edilmis bark vo digor tetraploid
bugda niimunslori gliadinkodlasdiran lokuslar osasinda genetik mixtalifliyi tam giymat-
londirilmisdir.
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W3YYEHUE TEHETUYECKOM BJIN30CTHU OBPA3IIOB MECTHBIX TBEPJIBIX U
APYI'UX BUJOB TETPAIIVIONJIHOU NNIHNEHAIBI ITO 3JIEKTPOPOPETUYECKUM
CIIEKTPAM I'VIMAJIMHA

I'amaer Caabiros, Axknep Kapumos, Cesnib Caabirosa
Hncmumym eenemuuecxkux pecypcos HAHA

[IpoBeneH 31eKTpOPOPETHUSCKUN aHAIHM3 3alacHBIX OENKOB TNMaJMHA B 3epHe 122 00pasmoB
MECTHBIX TBEPIBIX U JAPYTUX TETPAIUIOMIHBIX BHJOB IIIICHHUIBI, ONpPEICIICHBI IMOIMMOP(HU3M U TeHe-
TUYECKasi OJIM30CTh ajulesicd TIIMaJIUHKOJUPYIOUIMX JIOKYCOB 3THUX 00pas3noB. Tak, Kak, TeHbl, KOHT-
POJMPYIOIINE CHHTE3 3THUX OENKOB, UMEIOT CXOXKYI0 CTPYKTYpa a HYKJICOTHUIHBIE ITOCIIEI0BATEIbHOCTH
3THX CTPYKTYPHBIX T€HOB COJEPXKAT TOJBKO YaCTH DK30HOB M ITOCKOJIBKY 3TH OCJIKH SBJISIOTCS Tep-
BUYHBIM MPOJYKTOM 3KCIPECCUM TCHOB, TO HCIOJBb30BAHHE B KAaYeCTBE T'CHETUYECKHUE MapKephl
TFCHETHYECKUX MAPKEPOB MPH U3YyUYCHHUE MOJIMMOP(H3MA, HICHTU(DUKAIINH, TACTIOPTU3AIMH U B IIPOIecce
CEJIEKIIMM TeHOTHIIOB PACTEHHH HMMeeT OOJbIIoe HaydHOE W MpaKTH4ecKoe 3HaueHue. [Ipu m3ydeHue
nojauMopdusMa ajiesiell MIMaJIUHKOIUPYIONUX JIOKYCOB 00pa3lloB MECTHOW TBEpAON MIICHUIBI U
JPYTUX TETPAIIOWIHBIX BHJIOB IIIICHUIIBI, HA OCHOBE WHJIEKCAa TeHEeTHYecKoro pasnooOpasus (H)
onpenessuii  ONM30CTh MEXAY STHMH T€HOTHNAMH. TakuM oO0pa3oM, B XOA€ HCCICIOBAaHHHA IIpH
anekTpodopese MNINaAUNHKOJUPYIOUINX JIOKYCOB MECTHBIX OOpa3LoB TBEPJAOH M JPYTrUX TETPAIIOWIHBIX
MIICHUI, Y KOTOPBIX HAOIrOMaCs BBICOKMH MOIUMOp(u3M, Obut oOHapyxeH 21 snexTpodopeTrnuecKuit
cnektp u 129 narrepHoB. B ®-30He M3yueHHBIX T€HOTUIIOB TBEPON MIIIEHULIBI HAOMIONaIH 7 CIIEKTPOB U
51 marrepn. Crnektp ®-3 umen OoJiee BBICOKYIO 4yacToTy Bcrpedaemoctu (100%), criektp -10 mmen
CPEIIHIO0 YacTOTy BecTpeuaeMocTH (29,4%), Ho ciekTp ®-1 uMen G6osee HU3KYI0 YaCTOTY BCTPEUaEeMOCTH
(5,8%), uem ®-3. cnextp . [larrepn -4 mokaszan yactoty Bcrpedaemoctu 20,0% cpeau coproB. Unaexc
reHeTHuecKoro paszHooOpasust cocraBun H=0,931 B w-30He. B y-30He TBepAbIX OOpa3lOB MIIEHUIIBI
3aperucTprpoBaHo 15 martepH u 4 cnekrpa. MHIeKc reHeTnaeckoro pasHooopasust AEeKTpodoperpamm B
v-30He cocraBmwi H=0,823. IIpu stom B [B-30He HAOMIOAATOCH 28 TATTEPHOB M 5 CHEKTPOB. Y 3TUX
00pa3loB YacTOTa BCTPEUAEMOCTH TJIMAJUHOBBIX MATTEPHOB M BJIEKTPOPOPETHUECKUX CIIEKTPOB ObLIa
BBICOKOH, & MHJIEKC TeHETHYECKOro pa3HooOpa3us cocraBmwi H=0,865. 3apeructpupoBano 36 maTTepHOB
U 5 CHEKTPOB B 0-30HE YCJIIOBHO pPa3JIelICHHBIX 3JIeKTpodoperpaMM COPTOB TBEPAOW MIICHUIIBL. Y 3THX
o0pa3oB OBUT OIpeaeNeH WHACKC T€HETHYECKOro pa3HooOpasws, B a-30He coctasmwi H=0,907.
[ToHOCTBIO OLIEHEHO FEHETHUECKOE pa3Ho00pa3re MECTHBIX M MHTPOIYLHPOBAHHBIX 00pa3LOB TBEPAOH
U IPYTUX TETPAIJIOWIHBIX MIICHUI[BI HA OCHOBE TIIHAIMHKOINPYIOIINX JIOKYCOB.

Knrwouesvie cnosa: nuienuua, 3anachvie 0eaKu, 21UaAOUHKOOUPYIOWUIL JIOKYCbl, GJL1€/1b, 2€H,
nammepH, ROIUMOPPu3m

93



AMEA Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild XI, M 2 (2022)

STUDY OF THE GENETIC SIMILARITY OF SAMPLES OF LOCAL BRAED AND OTHER
TETRAPLOYID WHEAT SPECIES TO ELECTROPHORETIC SPECTRA OF GLIADIN

Hamlet Sadigov, Akbar Karimov, Sevil Sadigova
Genetic Resources Institute of ANAS

Electrophoretic analysis of gliadin storage proteins in the grain of 122 samples of local durum wheat
and other tetraploid wheat species as a research material was carried out, polymorphism and genetic
proximity of alleles of gliadin coding loci were determined. Thus the genes that control the synthesis of
these proteins have a similar structural structure and the nucleotide sequences of these structural genes
contain only parts of exons, and since these proteins are the first product of gene expression, these genetic
markers are often used as genetic markers. in the process of polymorphism, identification, certification
and selection of plant genotypes is of great scientific and practical importance. We studied the
polymorphism of alleles of gladin coding loci in samples belonging to the species diversity of local
durum wheat and other tetraploid wheat species, and determined the genetic relationship between these
genotypes based on the genetic diversity index. Thus in the course of electrophoresis studies of gliadin
coding loci of local samples of durum and other tetraploid wheats, in which high polymorphism was
observed, 21 electrophoretic spectra and 129 patterns were found. In the w-zone of the studied durum
wheat genotypes, 7 spectra and 51 patterns were observed. The »-3 spectrum had a higher frequency of
occurrence (100%), the w-10 spectrum had an average frequency of occurrence (29.4%), but the -1
spectrum had a lower frequency of occurrence (5.8%) than ®-3 spectrum. The w-4 pattern showed a
frequency of 20.0% among varieties. The genetic diversity index was H=0.931 in the ®-zone. In the y-
zone of local samples of wheat, 15 patterns and 4 spectra were recorded. The index of genetic diversity of
electrograms in the y-zone was H=0.823. In this case, 28 patterns and 5 spectra were observed in the 8-
zone. In these samples, the frequency of occurrence of gliadin patherins and electrophoretic spectra was
high, and the genetic diversity index was H=0.865. 36 patterns and 5 spectra were registered in the a-zone
of conditionally separated electrophoresis of durum wheat varieties. In these samples, the index of genetic
diversity was determined, equal to H=0.907 in the a-zone. The genetic diversity of local and introduced
durum and other tetraploid wheat varieties based on gliadin coding loci has been fully assessed.
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YUMSAQ BUGDALARLA (Triticum aestivum L.) O9VOZOLUNMUS
BUGDA-COVDAR XOTLORI ARASINDAKI F, HIBRIDLORIN
FERTILLIiY1

SAMIRO MUSTAFAYEVA*, AYBONIZ OLIYEVA

AMEA Genetik Ehtiyatlar Institutu, AZ1106, Azadhq prospekti 155, Baki, Azarbaycan
mustafayeva.samire18@gmail.com

Yabam taxil novlori zongin genetik doyiskonliys malik olmagqla yanasi,atraf miihit soraitino genis
diapozonda uygunlasmislar. Yumsaq bugdanin (T. aestivum L.) genetik miixtalifliyinin yaxsilas-
dirilmasi va artirillmasi1 faydali aqronomik xiisusiyyatlorin yabami qohum névlordon bugdaya
introqressiyasina sabab olan uzaq hibridlosma sayasinds miimkiindiir. 9Kkin ¢covdari (Secale cereale
L.) bitkisi biotik vo abiotik stresloro davamh oldugundan, yamsaq bugdanin seleksiyasinda aqro-
nomik cohatdon faydah genlorin manbayi kimi xiisusi shamiyyat kasb edir.Hazirki todqiqat isinin
asas moqsadi yumsaq bugdalarla avaozolunmus bugda-¢ovdar xatlorinin ¢arpazlasmasindan alinan
F, hibridlorin fertillik doracasinin miiqayisali tadqiqi olsa da, asas hodofimiz yumsaq bugda
genomunu ¢ovdarin faydah genlori ilo zonginlosdirmok vo onun streslora davamhili@ini artirmaq
olmusdur. Todgiqat materiall kimi carpazlagsmalara 4 avozolunmus bugda-covdar xatti (378/3SD,
383/1SD, 384/1D vo 384/2D), 4 yumsaq bugda sortu — Abseron (Azorbaycan), Rumeli (Tiirkiys),
Bezostaya-100 (Rusiya), Chinese Spring (Cin) va 5 yumsaq bugda xatti — 171ACS, 172ACS, 626A0,
TG-3, 225DKh-86 colb olunmusdur. Aparilan tadqiqatlar naticasinds miioyyon olunmusdur ki,
yumsaq bugdalarla avozolunmus bugda-covdar xatlorinin hibridlosmo qabiliyyati bugda il
covdarin birbasa hibridlosma qabiliyyatindan xeyli yiiksokdir. Eyni zamanda, svazolunmus bugda-
covdar xatlorinin istor ana, istorss do ata qisminds yumsaq bugdalarla ¢arpazlasmasindan alinan
birinci nasil hibridlarin fertillik qabiliyyatinin yiiksok olmasi,tritikale ilo yumsaq bugda arasindaki
hibridlordan farqli olaraq, onlarda fertillik doracasina gora resiprok effektin olmadigim1 niimayis
etdirmisdir. Belsliklo, genomunda 1-6 ciit covdar xromosomu dasiyan 378/3SD, 383/1SD, 384/1D va
384/2D kimi ovazolunmus heksaploid bugda-covdar xatlorinin miivafiq seleksiya proqramlarina
cdlb edilmasinin maqsadouygun oldugu vo onlarmm istiraki ilo aliman F;hibridlorin, bugda
genomunun covdarin faydal genlori ilo zonginlasdirilmasi baximindan,miihiim nazari vo praktiki
dhomiyyat kasb etdiyi miisyyan olunmusdur.

Agar séozlor: yumgsaq bugda (T. aestivum L.), tritikale (x Triticosecale Wittmack), avazolunmusg
xatlor, uzaq hibridlosma, hibridlosma qabiliyyati, danbaglama, fertillik.
GIRIS

Yumsaq bugdanin (T. aestivum L.) genetik miixtalifliyinin yaxsilagdirilmasi vo artirilmasi
faydali aqronomik xiisusiyyatlorin yabani qohum noévlordon bugdaya introqressiyasina sobob
olan uzaq hibridlogsmo sayoasindo miimkiindiir. Triticeae tribasindan olan vo moadoni bugdanin
gohumlar1 hesab edilon cinslorin oksariyyati (Secale L., Aegilops L., Hordeum L. vo s.) moh-
sulun yaxsilagdirilmasindan 6trii ¢oxlu miqdarda kond tosorriifati ohomiyyatli genetik materiali
0zlorinds ehtiva edirlor. Bu qohum cinslors monsub ndvloratraf miihit soraitine genis diapozonda
uygunlagmislar vo yumsaq bugdanin yaxsilagdirilmasinda istifado oluna bilocok zongin genetik
variasiya monbalorina sahibdirlor.

Okin ¢ovdar (Secale cereale L.) bozi biotik (xastolik vo zararvericilor) vo abiotik (quraqliq,
saxta vo s.) stresloro davamli oldugundan, onun bugdalarla ¢arpazlasmasindan olds edilonslave-
vo ovazolunmus, habels translokant xotlor miixtolif seleksiya proqramlarinda hom tritikalelorin,
hom do forgli genom torkibino malik bugda-covdar hibridlorinin yaradilmas: {i¢iin donor
qisminds genis istifado olunurlar. Covdar xromosomlarinin avazlonmasi ilo yaradilmis vo stabil
genom torkibino malik bugda-covdar xatlori ayri-ayr1 ¢ovdar xromosomlarinin vo ya Xxromosom
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seqmentlorinin bugda genomuna introgressiyasina imkan verir (De Bustos et al., 2001).
Beloliklo, yumsaq bugdanin seleksiyasinda zorarvericiloro, fitopatogenlora vo diger monfi ekoloji
amillora garst davamliligi tomin edon faydali genlorin monbayi kimi ¢ovdardan istifade bugda
genofondunun xeyli geniglonmasine sabab olmusdur (Baum & Appels, 1991; Friebe et al., 1996;
Ko et al., 2002; Kim et al., 2004; Wang et al., 2009).

Hazirki todqiqat isinin asas moagsadi yumsaq bugdalarla avozolunmus bugda-¢ovdar xatlorinin
carpazlasmasindan alman F; hibridlorin fertillik derocesinin miiqayisali todqiqi olsa da, osas
hadofimiz yumsaq bugda genomunu covdarin faydali genlori ilo zonginlogdirmok vo onun
streslora davamliligini artirmaq olmusdur.

MATERIAL VO METODLAR

Todgiqatlar Genetik Ehtiyatlar Institutunun Abseron Tocriiba Bazasinda (2021-2022) aparil-
migdir. Todqiqat materiali kimi carpazlagsmalara 4ovozolunmus bugda-¢ovdar xotti (378/3SD,
383/1SD, 384/1D va 384/2D), 4 yumsaq bugda sortu — Abseron (Azorbaycan), Rumeli (Tiirkiys),
Bezostaya-100 (Rusiya), Chinese Spring (Cin) vo 5 yumsaq bugda xotti — 171ACS (heksaploid
tritikale xatti NA-75 x cv. Chinese Spring), 172ACS (NA-75 x cv. Chinese Spring), 626A0 (NA-75
x cv. Opal), TG-3 (T. timonovum x cv. Qiymatli 2/17), 225DKh-86 (225D x cv. Xersonskaya-
86)calb olunmusdur.

Todqiqat materialinin tocriibs sahosindo sopini noyabr aymin birinci ongiinliiyiinds ollo
aparilmis, kiitlovi ¢ixis noyabr aymin ikinci ongiinliiylindo miisahido edilmisdir. Vegetasiya
middotindo niimunalor boruyagixma, silinbiilloms, silidyetismo vo mumyetismo marhololorindos
miintozom olaraq suvarilmig, eyni zamanda, tocriibo sahosi liclin nozordo tutulmus miivafiq
aqrotexniki qulluq islori hayata kegirilmigdir. Valideyn formalarin carpazlagsma qabiliyysti hor
kombinasiya ti¢iin donbaglama, Fy donlorin ciicormo vo F; hibrid bitkilorin hoyatilik gabiliyyati
nozors almmagla dyronilmisdir. Carpazlagsmalar sayssindoalinan F; hibrid bitkilorin yetismis siin-
biillori toplanmis,haor siinbiildo siinbiilciik say1r (SSS) vo hor siinbiildo don say1 (SDS) olamotlori
todqiq edilmaklos, fertillik doracalori (FD) giymatlondirilmisdir. Siinbiillomo marholesinde nozardo
tutulmus hibridlosmolor vo kombinasiyalar iizro donbaglama faizinin statistik analizi donli-taxil
bitkilorinin seleksiya islorino dair tarla tocriibolorinin metodikasma uygun olaraq, imumi
gobulolunmus gaydada aparilmisdir (Musayev va b., 2008).

Molumatlarin statistik tohlilindo IBM SPSS Statistics 26.0 vo Microsoft Excel 2010 program
tominatlarindan istifado edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Todgigat zamani yumsaq bugdalarla ovozolunmus bugda-covdar xotlori arasindaki hibrid
kombinasiyalarda donbaglamanin miivaffoqiyyot dorocasi, hibrid donlorin clicormo vo birinci nasil
hibrid bitkilorin hoyatilik qabiliyyatlori todqiq edilmis vo alinan naticolor 6z oksini Diagram 1-do
tapmisdir.

Tadqiq olunan 16 hibrid kombinasiyada donbaglamanmin miivoffoqiyyot doracasi 1,56-67,57%
arasinda variasiya etmisdir. Umumilikdo 1032 ¢igok tozlandirilmis vo 316 hibrid don oldo edilmisdir.
Bununla da hibrid kombinasiyalarda denbaglamanin miivaffaqiyyat doracasi (Fp) orta hesabla 30,62%
toskil etmisdir.

Tritikale ilo bugda arasindaki hibridlosmolor zamani valideyn genotiplorin ¢arpazlasmaya tosirini
Oyronmok magsadils 6 heksaploid tritikale xatti bugdanin 6 kommersiya sortu ilo ¢arpazlagdirilmis vo
carpazlasma qabiliyystinin homin kombinasiyalarda 0,7% ilo 59,7% arasinda variasiyalagdig1 askar
edilmisdir (Bijral et al., 1996).

Qeyd edok ki, Jamwal vo homkarlar1 Hindistanin iki regionunda tritikale x bugda kombina-
siyalarindaki donbaglamanin miivoffoqiyyat dorocasini miiqayisali Oyronorak, birinci region iizrs
donbaglamanmn  17,31-36,51%, ikinci region lizro 17,49-48,35% toskil etdiyini miioyyon etmiglor
(Jamwal et al., 2016).
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B Tozlanmig 83 :/
icok say1 7 4
171 RSy 8% 1
05 1
316 B Alinmig 8% ]
hibrid den 0.2 -
1032 say1 0l ] : : :

- . = Clicormis Donbaglama  Hibrid Hibrid

0 1000 2000 hibrid don qabiliyyoti  donlorin  bitkilerin

say1 (FO) clicormo hayatilik

qabiliyysti  qabiliyyati

Diagram 1. Yumsaq bugdalarla avozolunmus bugda-¢ovdar xatlori arasindaki hibrid kombinasiyalarda
donbaglamanin miivaffaqiyyat dorocasi, hibrid denlarin clicorms vo F; hibrid bitkilorin hayatilik qabiliyyatlori

Bizim tocriibado alinmis hibrid donlordon yalmiz 171-1 ciicormis vo hibrid denlorin ciicormo
qabiliyyoti orta hesabla 54,11% toskil etmisdir. Tocriibo sahosindo okilmis vo vegetasiya dovriinii baga
vurmus hibrid bitkilorin sayina asason, orta hoyatilik gabiliyyatinin kifayat qodor yiiksak oldugu va
88,89% toskil etdiyi miioyyan edilmisdir.

Yumsaq bugdalarla avozolunmus bugda-¢covdar xatlorinin ¢arpazlasdirilmasindan alinan F; hibrid
bitkilarin fertllik doeracalori Cadvalds geyd olunmusdur.

Yumsaq bugdalarla svozolunmus bugda-covdar xatlori arasindaki F; hibridlarinfertillik darggjs‘;al

5. Kombinasiyalar g:ig;a(?t;in+max) i:ll:)ssyz ?r(:;in+max) FD (%)
378/35Dx cv. Bezostaya-100 Gosy sy 6754
378/33D cv. Rumeli sy feeree 2231
171ACSx378/3SD ey o 58.93
cv. Chinese Spring x 378/3SD e ! ooy 66.47
626A0x 378/3SD Coe) s 6167
TG-3x378/3SD iy oe 17.48
383/1SD*cv. Bezostaya-100 o o) 20.48
383/1SDxcv. Rumell ditasy? o 39.31
626A0x 383/1SD iy o0y 46.11
384/1Dxcv. Rumeli (1196122;'39 ?15;966516'35 9257
384/1Dx cv. Abseron (1195'12;6?30 53725_?3;3 A4 148.04
384/1Dx cv. Chinese Spring (119291;5 36 ?j;%s;ml 115.84
171ACS 384/1D (1142"1813?'07 ?70;(;%15 43 106.81
172ACS*384/1D (118419;?'40 (521 42%;6'84 135.72
225DKh-86x 384/1D ?103'233'01 ?155'22;;6'70 111.99
384/2Dcv. Bezostaya-100 iy o 99.39
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Qeyd etmoak lazimdir ki, yumsaq bugdanin mehsuldarliginin yaxsilasdirilmasinda ¢oxsayli genetik va
otraf miihit amillorinin tosiri altinda formalasan bir stnbiildoki stnbilcik say1 (SSS) olameti asas rol
oynayir (Ma et al., 2019). Umumilikds, bugdanin mohsuldarligini toyin edon osas komponentlor sirasina
bir hektarda siinbiil sayi, bir siinbiildo don say1 vo min donin kiitlosi olamatlori daxildir. Belo ki, bir
stinbiildo don say1 iki alt komponento boliiniir ki, bunlardan birincisi bir siinbiildoki siinbiilciik sayi,
ikincisi isa bir stinbiildaki fertil ¢igok say1 vo yaxud don sayidir. Son naticados, bu iki komponentdon hor
hans: birinin artmas1 yumsaq bugdanin mohsuldarligini birbasa yaxsilagdira bilor (Zhai et al., 2018).

Cadveldon goriindiiyii kimi, birinci nosil hibridlor iizrabir siinbiildoki siinbiilciik say1 (SSS) 14,08-
23,06 odad, bir siinbiildoki don say1 (SDS) 7,76-45,92 odad, fertillik doracesi 17,48-148,04% arasinda
variasiya etmisgdir.

378/3SD ovozolunmus bugda-covdar xattinin yumsaq bugdalarla olan biitiin F; hibridlorindo SSS
togribon 20-23 odad, SDS — 8-31 adad, FD — 18-68% arasinda variasiya etmisdir. Bu xottin Bezostaya-
100 sortu ilo olan F; hibridinda, onun digar yumsaq bugdalarla olan F; hibridlori ilo miigayisada, SSS
(23,06 odad), SDS (31,15 adad)va FD (67,54%) gostoricilorino gora daha yliksok notico gdstormisdir.
Bundan bir qodor asagi natico 378/3SD-nin 626A0 yumsaq bugda xatti ilo olan F; hibridinda
geydo alinmisdir. Belo ki, bu hibriddo SSS orta hesabla 22,22 adod, SDS-27,41 adad, fertillik
daracasi ise 61,67% toskil etmidir. SDS vo FD-yo goro on asagi natico bu xottin TG-3 yumsaq
bugda xatti ilo olan F; hibridinds qeyds alinmisdir (miivafiq olaraq 7,76 adad vo 17,48%).

383/1SD avozolunmus bugda-govdar xattinin yumsaq bugdalarla olan biitlin F; hibridlerindo
SSS togribon eyni (21-22 odad) olsa da, SDS vo FD-yo goro bir qodor yiiksok gostaricilor bu
xatlo yumsaq bugdanin 626A0 xotti (miivafiq olaraq 20,04 odod vao 46,11%) vo Rumeli sortu
(miivafiq olaraq 16,87 adad vo 39,31%) arasindaki F; hibridlora, on asag1 gostoricilor iso bu
xotlo Bezostaya-100 sortu arasindaki F; hibrido (miivafiq olaraq, 8,60 adad vo 20,48%) aid
olmusdur.

384/1D ovozolunmus bugda-covdar xotlorinin yumsaq bugdalarla olan F; hibridlerindo
SSS-in, 378/3SD va 383/1SD xatlorinin istiraki ilo alinan F; hibridlarlo miigayisados, bir godor az
(togribon 14-20 odod) olmasima baxmayaraq, onlar SDS vo FD-yo goro yiiksok naticalor
gostormislor. Belo ki, bu hibridlordo SDS toqribon 36-58 odod, FD — 93-148% arasinda
variasiyalagmig, on yiiksok gostoricilor iso bu xotlo yumsaq bugdanin Abseron sortu (miivafiq
olaraq 57,50 odad vo 148,04%) vo 172ACS xotti (miivafiq olaraq 51,00 adod vo 135,72%)
arasindaki F; hibridlordo miisahido olunmusdur. SDS-o goéro on asag1 gostorici (30,08 adod) bu
xotlo 171ACS, FD-yo gors is9 (92,57%) bu xotlo Rumeli sortu arasindaki F; hibridlords qeyds
alinmusgdir.

384/2D-nin Bezostaya-100 ils olan F; hibridinds SSS orta hesabla 19,50 odad, SDS — 38,76
odad, FD — 99,39% toskil etmisdir.

Bizim tocriibodo donbaglama, ciicormo vo hibrid bitkilorin hoyatilik gabiliyystinin dyronil-
mosi naticasindo molum olmusdur ki, yumsaq bugdalarla svozolunmus bugda-¢ovdar xatlori ara-
sindaki hibridlosmo qabiliyyati birbasa bugda ilo ¢ovdarin hibridlosmo gabiliyystindon
ohomiyyatli doracads yiiksokdir.

Eyni zamanda, ovozolunmus bugda-¢ovdar xotlorinin istor ana, istorso do ata qismindo
yumsaq bugdalarla ¢arpazlagsmasindan alinan birinci nasil hibridlorin fertillik gabiliyystinin yiik-
sok olmast homin hibridlordo, tritikale x yumsaq bugda hibridlorindon forgli olaraq, fertillik
doracasing gora resiprok effektin olmadigini niimayis etdirmisdir.

Qeyd etmok lazimdir ki, bizim tocriibads istifado olunan ovozolunmus bugda-covdar xatlo-
rindon forqli olaraq, Hills vo digorlorinin (2007) tacriibalorinde yumsaq vo bork bugdalarla
hibridlogsmalor zaman tritikaledon ata kimi istifads olunduqda, donbaglama miivafiq olaraq 73,0
va 69,5%, ana kimi istifado olunduqda iso 23,9 va 3,0% toskil etmisdir. Lakin yumsaq bugdalarla
tritikalenin ana qisminds istirak etdiyi kombinasiyalarda donbaglamanin asagi olmasina bax-
mayarad, F1 hibridlorin hayatiliyi vo fertilliyinin do bir qodor yiiksok olmas1 onlar arasinda yalniz
donbaglamaya goro deyil, eyni zamanda, fertilliyo gora do resiprok effektin oldugunu niimayis
etdirmisdir.
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Nkongolo vo digorlorinin (2008) tocriibosindo do tritikale ilo yumsaq bugda arasindaki
hibridlogmolords tritikaledon ana kimi istifade olunduqda, ¢ox az miqdarda hibrid donin alin-
masina baxmayaraq, onlar simmetrik vo normal formaya malik olmuslar. ©ksing, bels hibridlos-
molorde yumsaq bugdadan ana kimi istifade edildikde, donbaglamanin yiiksok (bazon 86%)
olmasina rogmaen, riiseymin nekrozu in vivo soraitdo hibrid donlorin tezliklo moahving, in vitro
soraitdo iso regenerasiyanin olmamasina gotirib ¢ixarmigdir.

Digar torofdon, ¢ovdar vo bugda genomlar1 arasindaki homeologiya va hor iki genomun
xromosomlar1 arasinda spontan bas veran translokasiyalar genetik miixtalifliyin tritikaledon
bugdaya introqressiyasini nozari cohatdon miimkiin edir(Bizimungu et al., 1998). Tritikaledo
bugda vo ¢ovdar genomu xromosomlart meyoz zamani ¢ox nadir hallarda konyuqasiya etsolor
do, homeoloji qruplar daxilinde avozlonmolor vo translokasiyalar kifayst qodor tez-tez bas verir.
Bugda vo ¢ovdar xromosomlar1 arasindaki belo translokasiyalar, delessiya vo duplikasiyalarla
bagli xromosom doyisilmalori vo hamginin, transpozonlar bir noviin xromosomlarindan digor
ndviin xromosomlarma 6tiiriilorok yeni genlorin introqressiyasina sobab olurlar. Genlorin
covdardan bugdaya vo oksina 6tiiriilmosi, yoni xromosom va gen miihondisliyi bugda, ¢ovdar vo
digor kond tosorriifati ohomiyystli ndvlorin seleksiya proqramlarinda getdikco daha miihiim
ohomiyyat kasb etmokdadir (Tarkowski, Apolinarska, 1992).

Bir ¢ox miuolliflor (Villareal et al., 1998; Ehdaie et al., 2003; Hysing et al., 2007; Bozhanova
et al., 2014) belo translokasiyalarin, xiisusilo ¢ovdarin 1RS xromosomu ilo bagli transloka-
siyalarin bugdanin mohsuldarligina, azotu manimsamasing, streslors qarsi dayanaqligina vo otraf
miihito adaptasiyasina miisbot tosir gostordiyini geyd etmislar.

Aparilan todqiqatlar naticesindo miioyyon olunmusdur ki, yumsaq bugdalarla avozolunmusg
bugda-covdar xotlorinin hibridlosmo gabiliyyati bugda ilo ¢ovdarin birbasa hibridlosmo qabiliy-
yatindon xeyli yiiksokdir. Eyni zamanda, avozolunmus bugda-covdar xatlorinin istor ana, istorsa
do ata gismindo yumsaq bugdalarla carpazlagsmasindan alinan birinci nosil hibridlorin fertillik
qabiliyystinin yiiksok olmasi, tritikale ilo yumsaq bugda arasindaki hibridlordon forqli olaraq,
onlarda fertillik doracosino goro resiprok effektin olmadigini niimayis etdirmisdir.

NOTICOLOR

Aparilan todqiqat noticesinde genomunda 1-6 ciit ¢ovdar xromosomu dastyan 378/3SD,
383/1SD, 384/1D vo 384/2D kimi oavozolunmus heksaploid bugda-¢ovdar xotlorinin miivafiq
seleksiya proqramlarina calb edilmasinin moagsodsuygun oldugu vo onlarin istirak: ilo alinan Fq
hibridlorin, bugda genomunun c¢ovdarin faydali genlori ilo zonginlosdirilmosi baximindan
miihiim nozari vo praktiki shomiyyat kosb etdiyi miioyyon olunmusdur.
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®EPTUJIBHOCTb 'MBPUIOB F;, IOJIYYEHHBIX OT CKPELLIUBAHUSI MEXKY
MATKOU NINEHUIEU (Triticum aestivum L.) U MIITEHUYHO-P;KAHBIMUA
3AMEINEHHBIMHU JIMHUSMUA

Camupa MycradaeBa*, Aiioanu3 AnueBa
HUnemumym Ienemuueckux Pecypcoe HAHA, Baky, Azepbaiioscan

Hapsiny ¢ Goraroif reHeTH4eCKOH M3MEHYMBOCTBIO, JUKOPACTYIIHE BHJbI 3JIAKOB aJIallTHPOBAHbI K
IIMPOKOMY JIMANa30Hy YCJOBHH OKpYXAaIOMIeH cpenpl. YIIydlleHHEe ¥ YBEIHMYCHHE TeHETHYECKOTO
pasHooOpasust msrkod mmieHunsl (T. Aestivum L.) BO3MOXHO 3a CYeT OTAAJICHHOW TIMOpUIU3AINH,
KOTOpasi CIOCOOCTBYET HMHTPOTPECCHH B TILIEHWILY IOJIE3HBIX XO3SHCTBEHHO-IICHHBIX IPU3HAKOB OT
nukux copoauueii.ITockonbky poks (Secale L.) ycroiiunBa K OHOTHYECKUM W aDMOTHYECKHM CTpECccaMm,
OHa MMeeT 0co0oe 3HauYeHHE KaK MCTOYHUK arpOHOMHYECKH IOJIE3HBIX T'€HOB JUIS CENIeKIIMU MSTKOH
nieHnnbl. HecMoTpst Ha TO, YTO OCHOBHOW LTI HACTOSILIEH MCCIENOBATENBCKOW PadOThI SIBISIIOCH
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CpPaBHHUTEIbHOE H3y4YeHHE (EPTUIHHOCTH THOPUIOB Fj, TMOJMYYEHHBIX OT CKpEUIMBaHHS IIICHAYHO-
PKaHBIX 3aMEICHHBIX JIMHUH ¢ MSITKUMH IIICHUIIAMH, Hallla KOHEYHas 1eJlb COCTOsUIa B TOM, YTOOBI
000raTUTh T€HOM MSATKOM IMIIEHUIIBI TTOJIE3HBIMU T€HAaMH P>KU U TIOBBICUTH €€ YCTOMYMBOCTH K cTpeccy. B
KayeCTBE HCCIIEJOBATEIHCKOTO0 MaTepHasia HCIIONB30BaHbl 4 MIICHHYHO-P)KaHbIe 3aMEIICHHBIC JIMHUU
(378/3SD, 383/1SD, 384/1D u 384/2D), 4 copta Msrkoi miieHUnsl - AnmepoH (AsepOaiimxan), Pymenn
(Typuwust), bezocras-100 (Poccust), Yaitnus cnpunr (Kurtait) u 5 nuauii markod nmenuist — 171ACS,
172ACS, 626A0, TG -3, 225/1X-86. B pesynbrare NMpOBEACHHBIX HCCICAOBAHUI YCTAHOBJICHO, 4YTO
CKPEIIMBAEMOCTh TIIEHUYHO-PIKAHBIX 3aMEIICHHBIX JUHUA C MATKOHM MIICHUIEH 3HAYUTEIHHO BHIIIC
JAHHOTO TIOKa3aTeNs MO0 CPABHEHHIO CKOMOMHAIMSAMH MEXIy IIICHUIICH W pOXKbio. B TO xe Bpems
BBICOKas (pepTHIBHOCTh THOPUIOB F1, MONyYEHHBIX OT CKPEIIMBAHUS MIICHUYHO-PKAHBIX 3aMEICHHBIX
JUHUA C MATKOW TIICHUIEH, KaKk B Ka4eCTBE MATEPHHCKOW (OpPMBI, TaK M B Ka4eCTBE OTI[OBCKOTO,
CBUCTEIBCTBYET 00 OTCYTCTBHH PEIMIPOKHOTO 3(deKTa Mo MoKa3aTensiM CTENeHH (EepTHIEHOCTH, B
OTJMYKE OT THOPUIOB TPHUTUKAJIEC X MArKas MIICHUIA. B pe3ynbTare NMpOBEICHHBIX HCCIICAOBAHHI,
cleNlaH BBIBOJ O IEIECOOOPa3HOCTH TPHUBJICUSHHS K COOTBETCTBYIOIIMM CEJEKIIHOHHBIM IPOTPaMMaM
TeKCAIIOUIHBIX MMIIIEHUYHO-PXKAHBIX 3aMEIICHHBIX JHHUH, Takux kak 378/3SD, 383/1SD, 384/1D u
384/2D, mecymmx 1-6 map XpoMOCOM pKM B CBOMX T'€HOMaxX, M YCTaHOBJIEHO, 4TO THOpuasl Fi,
MOJTyYeHHBIE C UX YYaCTHEM HMEIOT Ba)KHOE TEOPETUUECKOE U MPAKTHYECKOE 3HAYEHHE C TOUKU 3PEHUS
o0orameHus MITKOH MIIEHHUIIBI TOJIE3HBIMU TeHAMH PKH.

Knrouesvie cnoea: mazkasa nwenuya (T. aestivum L.), mpumuxane (x Triticosecale Wittmack),
3ameujeHnble JUHUU, OMOANEHHAA 2UOPUOU3AUUA, CKPEU[UBACMOCHIb, 3A6A3bI6AEMOCYb 3€PEH,
depmunvnocmsp

FERTILITY OF THE F; HYBRIDS OBTAINED FROM THE CROSSES BETWEEN
BREAD WHEAT (Triticum aestivum L.) AND WHEAT-RYE SUBSTITUTION LINES

Samira Mustafayeva*, Aybeniz Aliyeva
Genetic Resources Institute of ANAS, Baku, Azerbaijan

In addition to rich genetic variability, wild cereal species have adapted to a wide range of
environmental conditions. Improvement and enrichment of the genetic diversity in bread wheat (T.
aestivum L.) is traditionally used to be doneby distant hybridization, which leads to the introgression into
the latter the useful economically valuable traits from wild relatives. Since rye (Secale L.) is resistant to
biotic and abiotic stresses, it is of particular importance as a source of agronomically useful genes in the
breeding of common wheat. Although the main goal of this research work is a comparative study of the
fertility in Fy hybrids, obtained from crossing of wheat-rye substitution lines with bread wheat, our main
goal was to enrich the common wheat genome with useful rye genes and increase its stress resistance. As
a research material in our study we used the 4 wheat-rye substitution lines (378/3SD, 383/1SD, 384/1D
and 384/2D), 4 varieties of bread wheat - Absheron (Azerbaijan), Rumeli (Turkey), Bezostaya-100
(Russia), Chinese spring (China) and the 5 lines of common wheat - 171ACS, 172ACS, 626A0, TG-3,
225DH-86. As a result of the carried research, it was found that the crossability of wheat-rye substitution
lines with common wheat is significantly higher than this mentioned for the combinations between wheat
and rye. At the same time, the high fertility of the first-generation hybrids produced by crossing of wheat-
rye substitution lines with common wheat, both as a male and female parents, indicates the absence of
reciprocal effect for this traitunlike intriticale x bread wheat hybrids. From our study, we can conclude
that it is expedient the involvement to the appropriate breeding programs the hexaploid wheat-rye
substitutionlines, such as 378/3SD, 383/1SD, 384/1D and 384/2D, carrying 1-6 pairs of rye chromosomes
in their genomes, and it was found that the F; hybrids derived by their exploitation have great theoretical
and practical importance in terms of genome enrichment for common wheat by useful rye genes.

Keywords: bread wheat (T. aestivum L.), triticale (x Triticosecale Wittmack), substitution lines,
wide hybridization, crossability, seed setting, fertility
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I11. BIOKIMYA va FIZIOLOGIYA | BIOCHEMISTRY and
PHYSIOLOGY

UOT 635.1/7

AZORBAYCANDA MEYVO VO TOROVOZ MOHSULLARINDA
PESTIiSID QALIQLARI

*NORGIZ AGAYEVA, AYNUR HOSONOVA, XODiCO DOLDOLOVA,
AYSEL MOMMODOVA, COMILO HACIZADO, MiSiR MiSiRLI,
NORMIN AXUNDOVA, ELINA SULYAYEVA, AYTON BOYLOROVA

Azarbaycan Qida Tohliikasizliyi Institutu, Baki, AZ1124, S.S.Axundov 73C
nargiz.agayeva@afsa.gov.az, nergiz.agayeva@mail.ru

Kand tasarriifati sektorunun sonayelosmasi tabii ekosistemlarin Kimyavi yiikiinii artirmmsdir.
Pestisidlar bitkilari vo insanlar1 miixtalif Xastaliklordan qorumagq iiciin kond tesarriifat1 torpaqlarinda,
ictimai saglamhq proqramlarinda va sohor yasilhglarinda istifade olunan agrokimyavi maddalardir.
Bununla bels, saglamhq vo atraf miihito coxlu sayda manfi tasirlora ssbab olma gabiliyyatina gora,
onlarmn yan tasirlori miihiim ekoloji saglamliq risk faktoru ola bilar. Pestisidlara maruz galma dari ils
tamas, udma va ya inhalyasiya yolu il ola bilor. Pestisidin novii, maruz qalma miiddati vo fordi
saglamhq vaziyyati (masalon, qida catismazhi@ vo saglam/zadslonmis dori) miimkiin saglamhq
naticalarini miiayyan edan amillordir. Hesabat Azarbaycan Qida Tohliikesizliyi institutunun Milli
Referans Laboratoriyasinda 2021 ci ilin I yarmmilindo (yanvar-iyun) meyve va taravazlorda pestisid
gahglarim miiayyan etmak iigiin hayata kecirilmis analizlor naticesinde aparilmus va yekun natice
hazirlanmmsdir. 931 niimunada analizlor aparilms, 24(2,6%) niimunads pestisid gahqlarn askar
edilmisdir. Miixtalif név meyvalorda (alma, portagal, kivi, limon, qreypfrut, banan, mandarin, armud,
heyva, nar, ¢iyalok, gilas, arik va s.) va taravazlorda (qabagq, xiyar, pomidor, kartof, sarimsaq, badimcan,
kahi, kalom, kok va s.) tarkibinds miixtalif kimyavi qruplara aid pestisid qahqlar analiz edilmisdir.
Mohsullarda pestisid qahqlarimin miqdar1 pomidorda — 2.17%, bananda — 18.1%, xurmada — 14.3%,
almada — 3.70% askar olunmusdur. Monitoring naticasinde pomidorda askar olunmus pestisid
qahqglar1 Acetamipride 0.361 mg/kg-la 0.552 mg/kg, Fludioxonil isa 0.062 mg/kg-la 0.222 mg/kg
arasinda, almada Dimethoate/Omethoate 0.044 mg/kg-la 0.023 mg/kg arasinda doyisib. Idxal
prosesinda dlkays daxil olan banan niimunasinda Imazalil 0.019 mg/kg miqdarinda askar edilmisdir.
Dovlat qurumu tarafindan gondarilmis xurma niimunalorinds Fenpyroximate 0.018 mg/kg-la 0.796
mg/kg arahginda askar olunmusdur.

Acar sozlar: pestisid qaliglari, LC MS/MS, Acetamipride, Fludioxonil, Dimethoate/Omethoate,
Imazalil, Fenpyroximate

GIRIS

Pestisidlor Kkimyovi/bioloji deqradasiyaya gqarst agiq davamliliq, yiiksok otraf miihitin
harakatliliyi, insan vo heyvan toxumalarinda bioakkumulyasiyaya giiclii meyl vo hotta son daraca
asagl konsentrasiyalarda belo insan saglamligina vo otraf miihito shomiyyatli tosirlorlo xarakterizo
olunur. Bu birlogsmoalor qgida, yeralt1 vo yeriistii su ehtiyatlar1 {igtin miithtim ¢irklondiricilor sinfini
tomsil edir (Liu et al, 2009). Pestisidlor kond tasarriifatinda becarilon bitkilorin istehsalinda istifado
mogsadina gora bir ¢ox qruplara boliinlir, mosolon insektisidlor (hogoratlarla miibarizo {igiin),
fungisidlor (bitkilordo gdboloklorin torotdiyi xostoliklora garst), herbisidlor (alaq bitkilorini mohv
edilmoasino qars1), bakterisidlor, akarisidlor, virisidlor vo s. Pestisidlor meyvalarin, toravazlorin,
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taxillarin va digor gidalarin igarisinds va ya onlarin iizorinds kigik miqdarda (qaliq adlanir) gala bilar.
Insan istehlaki iigiin gida tochizatmin tohliikasizliyini tamin etmok magsadi ilo Otraf Miihitin
Miihafizasi Agentliyi (EPA) gidalarin igarisinds Vva tizarinds gala bilocak har bir pestisidin migdarini
tonzimloyir. Istehlak etdiyimiz gidalarm iizorindoki pestisid qaliglar1 yiiksok saviyyada tonzimlonir.
Mohsul y1gimi zamani bazi qaliglar gala bilsa do, zaman kegdikca pestisid pargalandigi tigiin galiglar
azalmaga dogru gedir. Pestisidlorin qaliglart pestisidlorin sopilmasindon sonra qidada méveud olan
pestisidlarin, onun metabolitlorinin vo ya par¢alanma mohsullarinin aktiv maddasinin ¢okiintiistidiir
(Abdulhamid et al, 2010). Meyva-taravazlorin istehsal vo saxlanma miiddstinds onlara hiicum edon
zorarvericilor vo xostoliklor bu msahsullarin  zodolonmasina, keyfiyyatinin vo mohsuldarliginin
azalmasina sobab olur. Meyva-toravaz becarilmasi zamani mohsulun miihafizasi tiglin genis ¢esiddo
pestisidlor tatbig olunur (Yu et al, 2016). Pestisidlor insan saglamlig1 tigiin tohliikali vo toksikdir,
ciinki meyva Va torovazlords pestisid qaliglarinin qalmasi insan tigiin miiayyan Xastaliklors sabab ola
bilor (Hassain et al, 2010). Qida tahliikasizliyine ehtiyaci olan istehlakgilarin an ¢ox narahat olduglart
meyva Vo torovazlords olan pestisid qaliglaridir. Meyva Vo torovazlords gala bilocok pestisidlorin
noviiniin vo migdarmim miiayyan edilmasi vacibdir. Pestisid galiglari ilo ¢irklonmis gidalar diinyada
ohomiyyatli bir problema ¢evrilib. Pestisidlorin istifadasinin asas ¢atismazliglarindan biri onlarin qida
vo yemds gala bilon galiglaridir ki, onlarin migdari maksimum qaliq haddini (MRLs) kegarak,
istehlakeilar tigiin saglamliq tohliikosi yarada bilar.

MATERIAL VO METODLAR

Pestisid qaliglar1 okin saholorindoa zararvericilora garsi miibarizs tgiin istifado edilon, ppm
(mg/kg) va ya ppb (ng/kg) saviyyasinds dlgiilon Kimyavi maddalordir.

Homogenizo edilmis niimuna asetonitril ilo ekstraksiya olunur. Tarkibinds az su olan (<80%)
niimunalars ilkin ekstraksiyadan avval togriban 10 g su slava olunur. Niimunays magnezium sulfat,
natrium xlorid vo buffer sitrat duzlar1 slave edildikdon sonra qarisiq intensiv olaraq ¢alxalanir vo
fazalara ayrilmagq {i¢iin sentrifugada firladilir. Uzvi fazanm alikvot migdar1 bulk sorbentlar, hamginin
galiq suyun ¢ixarilmasi tigiin lazim olan magnezium sulfatdan istifado etmoklo dispers bork fazada
(D-SPE) ekstraksiya olunur. Amino-sorbentlor ilo tomizlonon ekstrakt hossas pestisidlorin
dayanigliigimi artirmaq {igin az miqdarda garisqa tursusu olava etmoklo tursulagdirilir. Sonuncu
ekstrakt LC-asasl analiza verilir. Hesablama asetonitrilin ilkin slavasindon sonra slave olunan daxili
standartdan istifads etmokls aparilir (AOAC Official Method, 2007.01).

LC MS/MS analizi ligiin tomiz ekstrakti almaq mogsodilo biitiin pestisid qaliglart iizvi
hollediciys ekstraksiya edilir vo moarhalali sokilds tomizlonir. Heg bir kimyovi reaksiya bas vermir.

Reaktivlor va lavazimatlar: Asetonitril (C,H3N, HPLC iigiin), Natrium Xlorid (NaCl,
EMSURE analizi {i¢iin), Natrium hidrogen sitrat sesquihidrat (CsHgNa,O, * 1,5H,0, EMSURE
analizi ti¢iin), Trisodium sitrat dihidrat (C¢HsNazO, * 2 H,O, EMSURE analizi {i¢iin), Natrium
hidroksid 5N-mohlulu (0.2g/1ml su) (NaOH, EMSURE analizi tigiin), Susuz magnezium sulfat
(MgS0O4, EMSURE analizi iigiin), Bondesil — PSA 40 um, Qarisqa tursusu (HCOOH, >95%),
5%-li mohlul asetonitrildo), Pestisid standartlar1 IDQuant, Deionizo suyu (18.2 MQ-cm), 15 ml-
lik vo 50 ml-lik plastik gapaqli tyublar, 10-100 ul, 200-1000 ul, 1-10 ml-lik avtopipetlor
(Michelangelo Anastassiades, 2003).

Avadanhgqlar: LC MS/MS (Shimadzu 8045), LC kolonu (Raptor Biphenyl 2.7 um 100 x 3.0
mm), Sentrifuga, >3000 rpm, Analitik torazi (10 mg-200 g), Vortex

Mobil fazalar: Mobil faza A: 997.5 ml deionizs suyu + 2 ml 1M Ammonium format + 500
um qarisqa tursusu; Mobil faza B: 997,5 ml metanol + 2 ml IM Ammonium format + 500 ul
qarisqa tursusu (EN 15662:2018).

NOTICOLOR VO ONLARIN MUZAKIROSI

Hesabat Azorbaycan Qida Tohliikesizliyi Institutunun Milli Referans Laboratoriyasinda
2021-ci ilin ilk 6 ayinda (yanvar-iyun) meyva va tarovozlordos pestisid qaliqlarini miioyyan etmok

103



AMEA Genetik Ehtiyatlar Institutunun Elmi 9sarlori, Cild XI, Ne 2 (2022)

iclin hoyata kegirilmis analizlor naticasi asasinda aparilmis vo yekun hesabat hazirlanmisdir.
Miixtalif név meyvalords (alma, portagal, kivi, limon, qreypfrut, banan, mandarin, armud, heyva,
nar, ¢iyalok, gilas, arik va s.) va toravazlords (qabaq, xiyar, pomidor, kartof, sarimsaq, badimcan,
kahi, kolom, kok vo s.) torkibindo miixtalif Kimyovi qruplara aid pestisid qaliglari analiz
edilmisdir. Umumilikds, 931 niimunados analizlor aparilmis, 24 (2,6%) niimunado pestisid qalig-
lar1 agkar edilmis, 907 (97,4%) niimunads iSs pestisid qaliglar1 tapilmamigdir. Pestisid qaliglart
askar olunmus mohsullar: pomidor, banan, xurma, alma.

—

= Yanvar =Fevral =Mart = Aprel =May =Iyun

Sakil 1. 2021-ci ilin I yarim ilinds aylar {izro monitoring aparilan niimunslorin say1

2021-ci ilin I yarimilinds imumi 644 pomidor niimunasindon 14-ds, bananin 11-don 2-do,
xurmanin 49-dan 7-do, almanin 27-don 1-do pestisid qaliglar1 askar edilmisdir.
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Sakil 2. Mohsullarda agkar olunmus pestisid qaliglarinin faizlo miqdart:
Pomidor — 2.17%, Banan—18.1% , Xurma— 14.3%, Alma - 3.70%.

Monitoring noticasinds pomidorda askar olunmus pestisid qaliglar1 Acetamipride 0.361
mg/kg-la 0.552 mg/kg, Fludioxonil iss 0.062 mg/kg-la 0.222 mg/kg arasinda, almada
Dimethoate/Omethoate 0.044 mg/kg-la 0.023 mg/kg arasinda doyisib. Idxal prosesinda 6lkoya
daxil olan banan niimunasinds Imazalil 0.019 mg/kg miqdarinda askar edilmisdir. Dovlot
qurumu torofindon gondorilmis xurma niimunalorindo Fenpyroximate 0.018 mg/kg-la 0.796
mg/kg aralifinda askar olunmusdur.
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Sakil 3. Askar olunan pestisid galiglarinin névlari vo migdari
NOTICOLOR

Aydindir ki, otraf mihit, homginin insan saglamligi har zaman pestisidlor kimi mixtalif
Kimyoavi cirklonmaloro moruz qalir (Chakroun et al, 2016). Bunlarin daimi istifadasi insan
hoyatina zoror vers bilor vo organizmdoki miixtolif organlarin foaliyystino tosir eds bilor
(Hamadache et al, 2016). Neonikotinoidlor pestisidlorin yeni sinfi olaraq insektisidlor vo
orqanofosfatlarin avozi kimi 120 miixtalif 6lkads istifado olunur (Jeschke et al, 2011). Kigik
molekulyar ¢okiya vo suda yaxst hall olmalarina gora neonikotinoidlor bitki toxumalarina daxil
olaraq uzun miiddatli gala bilirlor. Bu xiisusiyyatlor otraf mihitin ¢irklonmasi vo hadsf olmayan
organizmlors moruz qalma ehtimalin1 artirir (Goulson, 2013). Neonikotinoidlor sinfi olan
insektisidlor arasinda asetamiprid (ASM) genis ¢esiddo hasarat zararvericilorino garsi istifado
olunur. ASM-nin genis istifadasi pestisidlorin gida zancirina daxil olmasina sabab olur ki, bu da
0z novbasinds insanlar vo heyvanlar tigiin toksikliys Sobab olur. Genis istifadoys baxmayaraq,
insanlarin asetamprido moruz galmasi zamani toksiklik ilo naticalonan Kifayat godor moalumat
yoxdur. Digor pestisidlorlo zohorlonmo zamani biitiin xastastalords iirokbulanma va qusma,
asetamiprid gobul etdikdon sonra iso tonaffiis ¢atismazligi, taxikardiya, hipotenziya vo agiz
qurulugu slamatlori miisahids edilir. Bununla bels, ozalo zsifliyi, hipotermiya vo gicolmalarin
Klinik tozahiirlori vo elektrokardiogram doyisikliklori yalniz asetamiprid ilo kaskin zaharlonmo
halinda 6ziinii gostorir (Taira et al, 2005).

Fludioxonil fenilpirol pestisididir vo mohsul yigimindan sonra meyva Vo torovaz bitkilaring
totbiq olunur. Fludioksonilin insan immun hiiceyra canliligina, apoptoza, hiiceyra dovriiniin da-
yanmasina vo mitoxondrial membran potensialina tasiri Jurkat T hiiceyralori vo Ramos B hii-
ceyralori kimi insan immun hiiceyralorinds arasdirilmisdir. Insan immun hiiceyralorinds fludiok-
sonil Jurkat T hiiceyralorinin vo Ramos B hiiceyrolorinin canliligini 48 saatda azaldir. Hiiceyroa
canliligmin azalmasi o demokdir ki, fludioksonil hiiceyra proliferasiyasina tosir gdstorir. Immun
hiiceyra proliferasiyasinin azalmasi immun hiiceyralorin saymnin azaldigini gostarir, belsliklo,
immun hiiceyralorin sayinin azalmasi immun ¢atismazligina sobob ola bilor (Alberts et al, 2002).

Imazalil (IMA) meyvo plantasiyalarmda vo mohsul yigimindan sonraki miialicolordo genis
istifado olunan fungisiddir. IMA-ya moruz galma insanlarda mutagenez vo ya karsinogenezo
sobob ola bilor. C vitamininin totbiqi, becorilmis insan gan hiiceyralorinin qisa miiddatli
genotoksiklik testindo IMA-nin DNT zodasini azaltmaq iigiin miioyyon edilmisdir, C vitamini
todariikii kond tosarriifat1 iscilorini vo istehlakgilari bu fungisid intoksikasiyadan qoruya bilor
(Turgay et al,2010).
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Dimetoat (DM) zararvericilora garsit miibarizads genis istifade olunan organofosforlu (OP)
pestisiddir. Asagi otraf miihit dozalarinda vo ya asagi otraf miihito moruz galma naticasindo
biomonitoring edilmis saviyyalords dimetoat vo ya ometoatin insan saglamligina tasiri malum
deyil. Bazi todgiqgatlar naticasinds moalum olmusdur ki, dimetoat, ometoat vo digar orqanofosfatli
pestisidlorin yiiksok dozalar1 sinir sisteminda asetilkolinesteraza fermentlorino manes téradir,
naticods sinir terminallarinda asetilkolin artiq olur. Kaskin simptomlara iirokbulanma, qusma,
zoiflik, iflic va qicolmalar daxildir (U.S. Environmental Protection Agency, 2006).

Fenpiroksimatin genotoksik, kanserogen, neyrotoksik vo ya ¢oxalma figiin zsharli olmasi
ehtimali azdir, ¢iinki madds bu parametrlora manfi tosir gostormomisdir (EFSA  Journal, 2013).

Hazirki arasdirmanin naticalori gostardi ki, Azarbaycan orazisinds yetigdirilon bazi meyvo
Vo torovazlords laboratoriya analizi zamani pestisid qaliqalar1 askarlandi. Meyva Vo toravoz
niimunalori (pomidor, banan, xurma alma) pestisid qaliglart ilo ¢irklonmis vo konsentrasiyasi
MRL-don (maksimum qaliq miqdar1) yuxari olmusdur. Monitoring naticasinds pomidorda agkar
olunmus pestisid qaliqlar1 Acetamipride, Fludioxonil, almada Dimethoate/Omethoate, idxal
prosesinds 6lkaya daxil olan banan niimunasinds Imazalil, dévlat qurumu tarafindon géndorilmis
xurma niimunalorinds Fenpyroximate askar olunmusdur.

Davamli tobioting, toksik xiisusiyyatloring, bioakkumulyasiyasina, lipofilliyino va insan
saglamligina monfi tosirlorina gors pestisidlor homiso narahatliq dogurur. Pestisidlor torovaz vo
meyvalards istifado edildikdon sonra, bu yolla ¢irklonmis qidalarin istehlakindan sonra insan
saglamliginda miiayyon fasadlar bas vera bilir. Son istifadagini pestisidloro moruz galmagdan
gorumaq tg¢iin gida mohsullarinda pestisidlorin davamli tadqiqi Vo monitorinq proqramlarinin
olmasi tovsiya edilir.
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OCTATKH NECTHUIUAOB B IJIOJOOBOIIHOM MPOAYKIIUU B ABEPBANI)KAHE

*Hapru3 AraeBa, Aiinyp I'acanoBa, Xaguaka JlosgosioBa, Aiicenr MamenoBa,
Jxamuis 'apgskuzage, Mucup Mucupian, Hapmun Axynnosa, JumHa CyasieBa, Aliten beiisiaposa
Hucmumym nuwesoii 6ezonacnocmu Azepbatiodxcana

NupycTpuanuzanus CcelnbCKOXO3SIIICTBEHHOTO CEKTOpa YBEIMUYWIa XHUMHYECKYI0 HAarpy3ky Ha
MIPUPOJTHBIC KOCUCTEMBI. [IeCTHUIIUABI - 3TO arpOXHMHUKATHI, UCIIOJIb3yEMbIE B CEIbCKOXO03SHCTBEHHBIX
YTOABSIX, MpOorpaMMax OOINECTBEHHOI'O 3APAaBOOXPAHEHHS M TOPOJCKUX 3EICHBIX HACAXKACHUAX IS
3alIUTHl PACTEHUN M JIIOJCH OT pa3nyHbIX 3a0oiieBaHuii. TeM He MeHee, HM3-3a HUX CIOCOOHOCTH
BBI3BIBATh MHOXXECTBO HETATHBHBIX TOCIEICTBUI I 3A0POBbS M OKPYXKArOIIEH Cpeibl, UX MOOOYHBIE
3¢ (eKThl MOTYT OBITh BaXHBIM (PAKTOPOM PHCKA IS 3I0POBbsI OKpyXaroliel cpeapl. BoszaeiicTBue
MECTUIMIOB MOXKET OBITh MPH KOHTAKTE C KOXKEH, MPOTJAThIBAHUW WM BABIXaHWU. THI MECTHIUA,
NPOJIOJDKUTENILHOCTh BO3JICHCTBHUS M WHIUBHIYadbHOE COCTOSHUE 37I0POBbs (Hampumep, ISHHUIUT
MUTATEIbHBIX BEINECTB M 370POBAas/TIOBPEXKACHHAS KOXa) SBISAIOTCS (aKTOpaMu, OINPEIeIISTIOIUMU
BO3MOJKHBIE TOCNIEJACTBHUS 11 370poBbs. OCTAaTKW TECTHUIMIOB - 3TO XHMHYECKHE BEIIEeCTBa,
UCTIOJIb3yeMBbIe [Tt OOPHOBI C BPEIUTENSIMU Ha CETbCKOXO3IUCTBEHHBIX YTrOAbAX, U3MEPSIEMbIE B YaCTAX
Ha MHJUTHOH PPM (MI/KT) WK 4acTax Ha Muumaap Ppb (Mxr/kr). OTyeT ObII MOATOTOBJICH B pe3y/IbTaTe
aHaJIM30B, MpOBeIeHHbIX B HamuoHanpHOW crnpaBo4HOU sabopaTopun A3zepOailpKaHCKOTO WHCTUTYTa
MPOIOBOJILCTBEHHOU Oe3omacHocTy B | momyromuu 2021 roma (SHBapb-UIOHB) ) ONPEICICHUS OCTATKOB
necTUIUI0B BO (ppykrax m oBomiax. AHanu3bl ObUIM TpoBenieHB! B 931 oOpasie, ocTaTKu MECTUIHMIIOB
ObUIH OOHapykeHbI B 24 o0Opasiax (2,6%). B pa3HbeIx Bumax ¢GpykToB (S0JI0KO, aleIbCHH, KUBH, JTUMOH,
rpedndpyT, OaHaH, MaHAApUH, TPyIIa, aiiBa, TpaHaT, KIyOHHKA, BUIIHS, aOpUKOC M Jp.) U B OBOIIAX
(xabauok, oryper, MOMHUAOP, KapTodenb, YeCHOK, OakiIaKaHbI, cajlaT, KalycTa, MOPKOBb H Ap.) ObLTH
MPOAHAIM3UPOBAHBI OCTATKH MECTHUIIMIOB, NMPUHAIICKAIINX K Pa3HbIM XHUMUYECKUM rpynmnaM. OcTaTKu
MIECTUITMJIOB, OOHAPYXKCHHBIC B IMPOAYKTax, colepxarcs B momuaopax — 2,17%, Oananax — 18,1%,
¢unukax— 14,3%, sionokax — 3,70%. B pe3ynbraTre MOHUTOpUHra OCTATKH MECTUIMIOB, OOHAPYKEHHBIC
B momuiopax, Acetamipride Bappupoanuce ot 0,552 mr/kr mo 0,361 mr/kr, Fludioxonil ot 0,062 mr/kr
1o 0,222 mr/kr, a B ss6nokax Dimethoate/Omethoate 0,044 mr/kr g0 0,023 mr/kr.B npoyecce umnopma 6
obpaszye bananos, nocmynarwux 6 cmpawy, ovin obnapysxcen Imazalil 6 xonuuecmee 0,019 me/xe.
Fenpyroximate 6but oOHapyxeH B auamasoHe or 0,018 mr/kr mo 0,796 mr/kr B o0pasiax XypMbl,
OTIIPaBJICHHBIX FOCYJAPCTBEHHBIM YUPEKICHUEM.

Kntoueevle cnosa: ocmamku necmuyuoos, LC MS/MS, Acetamipride, Fludioxonil,
Dimethoate/Omethoate, Imazalil, Fenpyroximate
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PESTICIDE RESIDUES IN FRUIT AND VEGETABLE PRODUCTS IN AZERBAIJAN

*Nargiz Agayeva, Aynur Hasanova, Khadija Doldolova, Aysel Mammadova, Jamila Hajizadeh,
Misir Misirly, Narmin Akhundova, Elina Sulyayeva, Ayten Beylarova
Azerbaijan Food Safety Institute

The industrialization of the agricultural sector has increased the chemical burden on natural
ecosystems. Pesticides are agrochemicals used in agricultural lands, public health programs and urban
greenery to protect plants and people from various diseases. However, due to their ability to cause a large
number of adverse health and environmental impacts, their side effects can be an important environmental
health risk factor. Exposure to pesticides can occur through skin contact, ingestion or inhalation. The type
of pesticide, duration of exposure, and individual health status (e.g., malnutrition and healthy / damaged
skin) are factors that determine possible health outcomes. Pesticide residues are chemicals used to control
pests in arable land, measured at ppm (mg / kg) or ppb (ug /kg). The report was conducted as a result of
the analysis carried out in the National Reference Laboratory of the Azerbaijan Institute of Food Safety in
the first half of 2021 (January-June) to determine pesticide residues in fruits and vegetables and the final
report was prepared. 931 samples were analyzed, pesticide residues were found in 24 (2.6%) samples.
The pesticide residues belonging to different chemical groups were analyzed in different types of fruits
(apple, orange, kiwi, lemon, grapefruit, banana, mandarin, pear, quince, pomegranate, strawberry, cherry,
apricot, etc.) and vegetables (front, cucumber, tomato, potato, garlic, eggplant, lettuce, cabbage, carrots,
etc.). The amount of pesticide residues in the products was found in tomatoes - 2.17%, bananas - 18.1%,
diospyros - 14.3%, apples - 3.70%. Pesticide residues found in tomatoes ranged from 0.361 mg / kg to
0.552 mg / kg in Acetamipride, from 0.062 mg / kg to 0.222 mg / kg in Fludioxonil, and from 0.044 mg /
kg to 0.023 mg / kg in Dimethoate / Omethoate in apples. Imazalile was found in the amount of 0.019
mg/kg in a banana sample that entered the country during the import process. Fenpyroximate was found
in the range of 0.018 mg / kg to 0.796 mg / kg in diospyros samples sent by the government agency.

Keywords: pesticide residues, LC MS/MS, Acetamipride, Fludioxonil, Dimethoate / Omethoate,
Imazalil, Fenpyroximate
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ABSERON SORAITINDO 9KIiLMIiS QARGIDALI
SORTNUMUNOLORINDO BiOKiMYOVI GOSTORICILORIN
MUQAYISOLI XARAKTERISTIiKASI

RAHILO iISGONDOROVA", MOSMO NOSRULLAYEVA

AMEA Genetik Ehtiyatlar Institutu, Azorbaycan Respublikasi, Baki ., AZ 1106, Azadhq pr., 155
biokimya@box.az

Moqalo AMEA Genetik Ehtiyatlar Institutunun nozdinds olan Milli Genbankda toplanms
gargidali kolleksiya niimunslorinin toxumlarmmin Kkimyovi tarkibinin Oyronilmosina hasr
olunmusdur. Bu niimunslorin toxumunda ziilal, yag, svazolunmaz amintursusu olan triptofanin
miqdar1 tyin edilmisdir. 9sas moaqsad 15 yerli vo introduksiya olunmus qargidah
sortniimunslorindo biokimyavi gostoricilorin Oyronilmasi, yiiksok gostoriciloro malik olan
niimunoalarin secilmasi olmusdur. Qargidah bitkisi diinyada asas donli yem bitkilorindon biri hesab
olunmagqla onun doninds biokimyavi gostoricilorin 6yronilmasi asas masalolordan biridir. Abseron
Baza Tacriibo Stansiyasinda okilmis qargidali niimunoslorinin donindo biokimyavi analizlor
miivafiq metodlarla aparilmsdir. Analiz olunmus niimunalords ziilahm miqdar 6,0-10,0%
arasinda doyismisdir. On asag1 gostorici KF-1 Astara Nobati niimunasinds (6,80%), an yiiksok
gostarici isso AHM 248 Zaqatala (10,93%), AHM 247 Zaqatala (10,20%), AHM 250 Zaqatala
(9,84%), Disvari sort Mirvari niimunalorinds (10,69%) olmusdur. Bu gostoricilor standart Kimi
gotiiriilmiis KF 23 Sirvan sortundan (9,40%) yiiksok olmusdur. Abseron Baza Tocriiba
Stansiyasinda okilmis niimunslords yagin miqdar1 4,23-6,95% arasinda doyismisdir. On asagi
gostarici KF-4 Astara niimunasinda (4,23%), an yiiksak gostarici iss AHM 247 Zaqatala (6,95%) va
AHM 248 Zaqatala (6,80%) niimunslorinds olmusdur. Bu gostaricilor standart kimi gotiiriilmiis
KF 23 Sirvan sortundan (6,70%) yiiksok olmusdur. Triptofanin miqdar1 175-350mq arasinda
doyismisdir. On asag1 gostorici KF-3 vo KF 62 niimunalorinds 125mq (100 qr-da mg-la), an yiiksok
gostarici iso, Disvari KF 31 sort Mirvari niimunasinds 350 mq(100 qr-da mg-la) olmusdur.
Partlayan qarg@idah sortniimunslorindon AHM 247 Zaqatala, AHM 248 Zaqatala va Disvari KF 31
Mirvari sortniimunalari biitiin gostaricalora gors iistiin olmusdur. Bels ki, bu niimunslords hom
ziilal, hom yag, homdo triptofanin miqdar1 yiiksok olmusdur. Bu niimunslordo miisbat
korelyasiyanin oldugu miioyyon edilmisdir. Lakin KF-50 Lerik niimunasinds ziilahn miqdan
9,18% oldugu halda, yagin miqdar1 4,86% olmusdur. Goriindiiyii kimi bunlar arasinda monfi
korrelyasiya da mévcuddur. Bu da adaiyyat malumatlar ilo iist-iista diisiir.Apardigimz analizlarin
naticasi olaraq yag, ziilal vo triptofan gostoricilori yiiksak olan niimunalorin golocak seleksiya
islorinda istifadosi tovsiys edilir.

Acgar sozlar: qargidali, ziilal, triptofan, yag, biokimyavi gostoricilor

GIRIS

Diinyada bas veron iglim doyisikliklori stres amillorin tosirinin yliksalmasino sobab olur ki,
bu da bir ¢ox bitki ndvlorinin mohv olmasina gotirib ¢ixarir. Odur ki, biomiixtolifliyin qorun-
masl, toplanmasi, barpasi, dyronilmasi vacibdir. Giiclonon stress amilloro garst davamli geno-
tiplorin agkarlanmasi zoruridir. Miixtalif kolleksiya nlimunslori arasinda on perspektivli orzaq
bitkisi kimi qargidalinin yiiksok komiyyst vo keyfiyyot gostoricilorina malik, xostolik vo zorar-
vericilora qarst davamli sortlarinin yaradilmasi, orzaq tohliikasizliyi baximindan global shomiy-
yoto malikdir.

Respublikamiznin orzaq tohliikosizliyinin tomin olunmasinda yiiksok qidaliliq x{isusiyyatino
malik olan qargidali bitkisinin, istehsalinin artirilmasi vo keyfiyyatinin yiiksoldilmosi osas
masalalordon biridir.
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Azarbaycan Respublikasinda bitki genetik ehtiyatlarinin toplanmasi, dyronilmosi, sonad-
losdirilmasi, borpasi, ¢oxaldilmasi sahasindo ugurlar aldo edilmis, Milli Genbankin miixtalif
strateji ohomiyyatli bitkilors aid toxum kolleksiyalar1 zonginlogdirilmisdir.

Torpaglardan somorali istifadonin miimkiin yollarindan biri, stres amilloro davamli, eyni
zamanda iqtisadi ohomiyyat kosb edon, bitki sort vo formalarinin agkar edilmosi, onlara uygun
bolgoalords becorilmoasinin tomin olunmasi, daha davamli yeni bitki sortlarinin yaradilmasidir
(Flowers, 2006).

Azorbaycanda Genetik Ehtiyatlar Institutunun nozdindo Azorbaycan bitki genofondunun
somorali saxlanilmasinda miihiim rol oynayan Milli Genbankin yaranmasi ilo alagoedar olaraq
respublikanin biitiin regionlarindan toplanmis kond tosorriifati bitkilorinin hartorafli dyronil-
mosina ehtiyac vardir. Belo bitkilordon biri do qargidali bitkisidir.

Qargidal bitkisi diinyada osas donli yem bitkilorinden biri hesab olunur. Qargidali qiymatli
vo iqtisadi cohatdon effektli bir bitkidir.

Qargidali biitlin dunyada yayilmasina vo istehsalina goro bugda vo diiyliden sonra donli
bitkilor arasinda 3-cii yeri tutur. Miixtolif saholordo genis istifado edilmosi qargidali bitkisini
digor donli bitkilordon farglondirir. Beynolxalq Qida Siyasati Elmi-Tadgiqat Institutunun toqdim
etdiyi layihodo gostorilir ki 2020—ci ilo kimi inkisaf etmokdo olan 6lkolordo qargidaliya olan
tolobat bugda vo diiyiiys olan tolabati iistoloyacokdir (Gerpacio and Pingali, 2007).

Qargidalinin  xalq tosorriifatinda ohomiyyoti onun bir ne¢o sahodo genis istifado
edilmasindadir. Belo ki, ¢ox da giymatli olmayan govdesindon hazirda ayri—ayr1 sahslords genis
istifads edilir. Qargidali govdosindon butil spirti, sargi lentlori, donlorindon nisasta, sokarli sirko,
kristal halinda qliikkoza alinmaqla bir yem bitkisi kimi genis istifade edilir. Heyvandarligin
dinamik inkisafi {icin osas mosoalolordon biri etibarli yem bazasinin yaradilmasi, o ciimlodon
donli yem bitkilorinin ilk névbade qargidalinin mohsuldarliginin artirilmasi ve keyfiyyatinin
yaxsilagdirilmasidir.

Qargidalinin tam yetisdiyi dovrde onun denlorinds qidali maddslor 6z keyfiyyetini itirmir
(Kpamapes, 2010).

Qargidal gdvdosini dograyib, ondan silos hazirlayirlar. Heyvandarligin inkisafinda silosdan
genis istifado edilir. Silos heyvanlarin qidasinin osasini togkil edir. Silosun keyfiyyatino okin
soraitinin, iqlimin tosiri boyiikdiir (Kazakosa, 2012).

ABS-da heyvandarligin inkisafinda qargidalidan genis istifado edilir. Toplanmis qargidali
donlorinin 40%-1 donuzlarin, 20%-1 atlarin, 15%-i iri buynuzlu heyvanlarin yemini toskil edir.

Son illor biitiin 6lkolorin yeyinti sonayesindo qargidali yagi boyiik ohomiyyat kosb edir.
Daonli bitkilor arasinda qargidali 6z yaginin ¢oxlugu ilo secilir. Seleksiyacilar qargidali doninds
yagin 15.3% vo daha c¢ox ola bilocoyino omindirlor (Woodworth et.al., 1952; Pagouunckas,
Bykpeesar, 2009).

Qargidal bitkisinin istifado dairasi genis oldugu {igiin, soraitdon vo sortlardan asili olaraq,
onun kimyovi torkibinin 0yronilmosi cox vacibdir. Bu sahado genis islor aparilmisdir. Aydin
olmusdur ki, qargidali sort vo hibridlorinds ziilal 9-14% arasinda doyisir.

Ziilalin torkibi vo miqdar torpaq iglim soraitindon aqrotexniki qaydalardan, giibrolordon
asil1 olaraq doyisilir (Kubicze et al., 1981). Ziilalin torkibinin tam qiymati, yoni ovozedilmoz
amin tursularindan lizin vo triptofanin az olmasi, bu sahads isloyon alimlori maraglandirmigdir.
Mllinskiy tocrubo stansiyasinda 70 il orzindo aparilmis islorin noticasi olaraq, se¢mo yolu ilo
ziilal 5.2%-don 26-28 % olan niimunalor askar olunmusdur.

Son dovrlor 6lkomizds qargidali mohsullarina artan tolobat, onun qida rasionumuza siiratlo
daxil olmas1 va istifadosi bu bitkiys diqqoeti xeyli artirmigdir. Digor torafdon kond/tesarriifatinda
quseulugun vo heyvandarhiin siirotlo inkisafi bu bitkinin okin sahasinin vo mohsuldarliginin
artirtlmasini tolob edir (Mommadova va b., 2012; MawmenoBa, A6aynbaruesa, 2019).

Respublikamizda qargidalinin yeni hibrid vo sortlarinin alinmasi sahasindo Oliyev C.O.,
Mommoadov M. va s. bir ¢gox alimlor genis islor aparmislar.
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Respublikada akademik ©O.M.Quliyevin rohborliyi ilo 1955-ci ildo respublikanin 16
rayonuna ekspedisiyalar toskil olunmus 134 forma vo xotlor toplanmisdir. Toplanan niimunalor
digvari partlayan, sokorli, yumsaq nisastali niimunolordir. 1955-ci ildo Azorbaycan Kond
Tosarriifat: Institutunun Botanika kafedrasina rohbarlik edon ©.M.Quliyev149 toplanmis qargi-
dali niimunalorinda genis is apararaq, ¢ox qiymoatli Azarbaycan-1, Azarbaycan-2, Azorbaycan-3
hibridlorini almisdir (Kynues, 1964).

Qargidali insan saglamligina ¢oxlu fayda verir. Onun torkibindo amintursulari, E, B qrupu,
K, PP vitaminlori, demak olar biitiin Mendeleyev cadvali var.

Qargidalinin istaha azaltmaq vo insani uzun miiddot orzindo tox saxlamaq kimi unikal
xlisusiyyati var. Bu xiisusiyyoto goro qargidali ariglamaga komok edir. Qargidali qidal liflarls
zongindir. Bu liflor bagirsaqlarin normal faaliyyati {i¢iin ¢ox vacibdir. Homginin qidali liflslo
zongin olan mohsullar bagirsaq xor¢onginin inkisafi riskini azaldir. Qargidali E vitamini ilo
xiisusilo zongindir. Bu vitamin giiclii antioksidantdir, qocalmani longidir, insanin cinsiyyot
sisteminin faaliyyatini normallasdirir, dorinin voziyyatini yaxsilasdirir. Qargidali tirok-damar
sistemi li¢lin faydalidir. Bu torovoz qanda pis xolesterolun soviyyasini asagi salir. Damarlarda
yigilan xolesterol aterosklerozun inkisafina sobab olur. Ateroskleroz iso biitiin diinyada iirok-
damar sistemi xostoliklorinin, infarkt vo insultun osas sobobi sayilir.B qrupu vitaminlori
qargidalint sinir sistemi tigiin ¢ox faydali edir.Qargidali dislorin saglamligini qoruyur.

Ovozolunmaz yagh tursularla zongin olan qargidali beyinin saglamligin1 qoruyur, insultun
riskini azaldir, damarlar1 méhkom va elastik saxlayir.

Qargidali bitkisi insanlarin, heyvanlarin ziilallara, yaglara olan tolobatinin 6donilmosindo
osas rol oynayir. Bu bitkide olan ziilallar yiiksok bioloji qiymsatliliye malikdir ve ziilallarin
torkibi ovozolunmaz amin tursulart ilo ¢ox zongindir. Son illordo qargidali bitkisinin bir ¢ox
yerli vo introduksiya olunmus kolleksiya niimunolori Milli genbankda toplanmigdir. Onlarin
biokimyovi gostoricilorinin dyronilmosino boylik ehtiyac vardir. Bunu nozoro alaraq qargidali
bitkisinin toxumlarinda protein, yag, nisasta, avozolunmaz amin tursularindan lizin va triptofanin
miqdarinin dyranilmasi bdyiik ohomiyyat kosb edir.

Aparilmis todqiqatin osas moqsadi Milli genbankda toplanmis qargidali genofondunun
somarali istifadosini tomin etmok {ig¢lin biokimyavi gostaricilori yiiksok olan niimunalorin
secilmasi olmusdur.

MATERIAL VO METODLAR

Todgigatin materiali olaraq Milli genbankin qargidali kolleksiyasina aid, Abseron Baza
tacriiba stansiyasinda (BTS) becorilmis 15 gargidali niimunasinin toxumlarinda timumi azotun
miqdar1 Keldal iisulu ilo (Epmakos u ap., 1972), triptofanin miqdar1 iso Epmakos — Yaros tisulu
(Epmaxos, Spomr, 1969) ilo toyin edilmisdir. Yag analizi Sokslet aparatinda aparilmigdir. Bunun
liclin gotlriilmiis hor niimunadon 2 paketdo miioyyon ¢oki gétiiriilmiis, 12 saat hidroliz edilib,
hor saatda aparat 3-4 dofo efirlo dolub- bosalmagla, yuyulmusdur. Sonra 100-106° C
temperaturda termostatda daimi ¢oki alinana godor qurudulmus, yagin faizini toyin edilmisdir
(EpmaxoB u nip., 1972).

NOTICOLOR VO ONLARIN MUZAKIROSI

Tacriiba okinlori Abseron BTS-do, Milli Genbankda toplanmis qargidali kolleksiyasina aid
15 qargidali niimunosi ilo aparilmis vo bu niimunolorin donindo biokimyavi gostericilor toyin
edilmisdir. Noticolor codvaldos verilmisdir.

Analiz olunmus niimunolords ziilalin miqdar1 6.0-10.0% arasinda doyismisdir. On asagi
gostorici KF-1 Astara Nobati niimunasinda (6.80%), an yiiksok gostarici iso AHM 248 Zagatala
(10,93%); AHM 247 Zagatala (10,20%); AHM 250 Zagatala (9,84%); Disvari sort Mirvari
niimunalorindo (10,69%) olmusdur. Bu gostaricilor standart kimi gotiiriilmiis KF-23 Sirvan
sortundan (9,40%) yiiksok olmusdur.
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Cadval
Qargidal niimunalarinin daninds biokimyavi gostaricilor
S. Kataloq Niimuna Ziilal Yag, Triptofan,
Ne nomrasi (Nx6.25) %-la 100 gr-da mg-la
%-1a

Z.mays saccharata Sturt —sokarli

1 KF-59 Lonkoran 8.26 5.95 175

2 KF-52 Abseron 7.65 5.47 200

3 KF-62 Beylogan 8.75 5.02 125
Z.mays indentata Sturt — disvari

4 AHM 485 Zaqatala 9.29 6.40 250

5 KF-31 10.69 6.63 350

6 KF-49 Lerik 8.26 5.68 200
Z.mays everta Sturt -partlayan

7 AHM 248 Zagatala 10.93 6.80 255

8 AHM 250 Zaqatala 9.84 6.53 200

9 AHM 247 Zaqatala 10.2 6.95 255
Z.mays amylacea Sturt —yumsaq

10 KF-50 Lerik 9.18 4.86 250

11 KF-3 Astara 8.53 571 175

12 KF-4 Astara 7.66 4.23 225

Z.maysindurataSturt-nabati

13 KF-1 Astara 6.80 4.46 275

14 KF-13 Astara 7.65 4.53 250
Z.mays amylacea Sturt —nisastah

15 | KF-23 | Sirvansortu | 9.40 | 6.70 | 250

Abseron Baza Tocriibo Stansiyasinda okilmis niimunslords yagin miqdan 4,23-6,95%
arasinda doyismisdir. On asag1 gostorici KF-4 Astara niimunosinds 4,23%, on yiiksok gdstorici
150 AHM 247 Zagqatala (6.95%) vo AHM 248 Zagatala (6.80%), niimunslorinds olmusdur ki, bu
da standart KF-23 Sirvan (6,70%) sortundan daha yiiksokdir.

Triptofanin miqdar1 175-350 mq arasinda doyismisdir. On asagi gostorici KF-3 vo KF-62
nimunoalorinds 125mq (100g-da mg-la), an yiiksok gostorici iso Disvari KF-31 sort Mirvari
niimunasinds 350mq (100g-da mg-la) olmusdur.

AHM 247 Zaqatala vo AHM 248 Zagatala niimunolorindo biitiin gostoricilor yiliksok
olmusdur.

NOTICOLOR

Abseron Baza Taocriibo Stansiyasinda okilmis Milli Genbankda toplanmis qargidali kollek-
siyasina aid 15 gargidali niimunasiin donindo biokimyavi gostaricilor toyin edilmasi naticasindo
ziilalin miqdarmin 6.0-10.0%, yagin miqdarinin 4,23-6,95%, triptofanin miqdarinin iso 175-
350mq intervalinda doyisdiyi miioyyon edilmisdir.

AHM 247 Zaqatala vo AHM 248 Zaqatala niimunslorindo todqiq edilon hor 3 gostarici
yiiksok olmusdur. Bu niimunalorin golocok seleksiya islorindo istifadosi tovsiyo edilir.
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CPABHUTEJBHAS XAPAKTEPUCTUKA BUOXUMHUYECKHAX ITOKA3ATEJIEN
COPTOOBPA3IOB KYKYPY3bl, BBIPAIIEHHBIX B YCJIOBUSAX AIIINIEPOHA

Paxuus Uckanpaposa®, Macma Hacpyninaesa
HUncmumym eenemuueckux pecypcos HAHA

Crarbs NOCBSIICHA M3YYCHUIO XUMHYECKOTO COCTaBa CEMsIH KOJUICKIIMOHHBIX 00pa3lioB KYKypY3Hl,
coOpanHbix B ['enbanke wuHCTHTyTa TeHeTHdeckux pecypcoB HAHA. B cemenax sTux o0pasuos
OTIPEJICNICHO CO/iepKaHue OeNKa, JKUpa M HE3aMCHUMOW aMWUHOKUCIOTHI-TpunTodad. OCHOBHas NEIb
3aKJII04anach B U3yUYCHHH OMOXMMHUYECKHX IMOKa3aTeae 15 o0pas3loB MECTHBIX M WHTPOIYLHPOBAHHBIX
COPTOB KYKypy3bl M 0TOOpe 0Opa3lloB C BBICOKMMH IMoOKa3zaresiMu. Kykypysa cunraercs OogHHM H3
OCHOBHBIX 3J1aKOBBIX KOPMOBBIX pacTeHHil B Mupe. OIHOW M3 OCHOBHBIX II€JIEH SIBISIETCS M3Y4YEHHUE
OMOXMMHMYECKUX TMOKa3aTelel KyKypy3bl. buoxumuueckue aHamu3bl NMPOBOAMINCH Ha 15 o6pasmax
KYKypy3bl, BBIpalleHHBIX Ha AOIepoHCKOl skcnepuMeHTanbHOod ©Oaze. CopepkaHue Oelka B
aHaNM3UpyeMbIx oOpasumax konebanocs ot 6,0 mo 10,0%. Camplii HU3KMI MOKa3aTenb ObUT y copra
Acrapa Habatu K®-1 (6,80%), camblii BicOKHi TOKa3arenb - y copra AHM 248 3ararana (10,93%),
AHM 247 3ararana (10,20%), AHM 250 3ararana (9,84%), K® 31 Mupsapu (10,69%). Otu nokazarenu
Obumn BbIme, yeM y crapaaptHoro copra K@ 23 lupsan (9,40%). Coxmepkanue xupa B oOpasmax
KyKYpY3bl, BBIPAIICHHBIX Ha AOIIEPOHCKOW SKCIEpPUMEHTAIbHON 0a3e, MeHsoch B mpeaenax 4,23 -
6,95%. Campblit HU3KHI TIoKa3artenp onpeneseH y Kd-4 Acrapa (4,23%), HanOoubliee cojepkaHue )upa
ormevaniack 'y AHM 247 3ararana (6,95%) u AHM 248 3ararana (6,80%). OTu mokasarenu Takxe ObUIH
BhIIIE, YeM y cranmapTHoro copta KO 23 Hlupsan (6,70%). Conepxanue TpuntodaHa B UCCIETOBAHHBIX
obpasmax MeHsuToch B npeaenax 175- 350 mr. Camblii HU3KUH MTOKa3aTeNb ObUT OTME4YeH B 0Opasmax K-
3 u KO 62 - 125 mr (B mr Ha 100 r), a MakcuManbHOE coiep>kaHue TpurnTodaHa ObLIIO OTMEUEHO Y copTa
K® 31Mupsapu - 350 mr (B mr Ha 100 1) (31%). Bce mokasarenu oOpa3iioB JIOMAOMIEHCS KyKYPY3bI:
AHM 247 3ararana, AHM 248 3ararana u K® 31 MupBapu ObUIH BHICOKMMU. ITH 00pa3iibl OTIHYAIHNCH
BBICOKMM COJIep)KaHueM Oenka, skupa ¥ Tpuntodana. OmHaxko B obOpasie KD-50 Jlepuk comepskaHue
Oenka coctaBmwio 9,18 %, a xupa — 4,86 %. I[lo-BuauMomMy, MeXI1y HAMH CYIIECTBYET OTPHIIATEIbHAs
koppemsinus. Ilo pesynpratam IPOBEIEHHOIO aHalW3a PEKOMEHAYETCS MCIIOIb30BaTh 00paslpl C
BBICOKMMU TTOKA3aTeJIsIMU KUpa, Oesika B TpunTodaHa B TaTbHEHIICH CeEKIIMOHHOM padoTe.

Knwouesvie cnosa: Kykypysa, 6en0k, mpunmogan, yxcup, Guoxumuueckue nokazamesnu

COMPARATIVE CHARACTERISTICS OF BIOCHEMICAL PARAMETERS
IN MAIZE VARIETIES GROWN IN ABSHERON CONDITIONS

Rahila Isgandarova’, Masma Nasrullayeva
Genetic Resources Institute of ANAS

The article is devoted to the study of the chemical composition of the seeds of maize collection
accessionsobtained from the National Genebank of the Genetic Resources Institute of ANAS. The
essential amino acid tryptophan, protein, fat content were determined in the seeds of these accessions.
The main purpose to study the biochemical parameters of 15 local and introduced maize varieties, to
select the accessions with high indicators. The use of these accessions as an initial material in the
creation of new varieties is recommended. Maize is one of the main cereals in the world.One of the main
issues is the study of biochemical parameters of maize. Biochemical analyzes were conducted on 15
maize accessions grown at the Absheron Experimental Base Station. The protein content in the analyzed
accessions ranged from 6.0 to 10,0%. The lowest rate was in the KF-1 Astara Nabati variety (6.80%), the
highest rate showed AHM 248 Zagatala (10.93%), AHM 247 Zagatala (10.20%), AHM 250 Zagatala
(9.84%), KF 31 Mirvari variety (10.69%). Theseaccessions showed higher results than standard KF 23
Shirvan variety (9.40%). Fat content in the maize accessions grown at the Absheron Experimental Base
Station varied between 4.23-6.95%. The lowest rate showed KF-4 Astara (4.23%), the highest fat content
was in AHM 247 Zagatala (6.95%), AHM 248 Zagatala (6.80%). The parameters of these showed higher
results than standard KF 23 Shirvan variety (6.70%). Tryptophan content in the studied accessions
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ranged from 175 to 350 mg. The lowest rate was in KF-3 and KF 62 -125 mg (in mg per 100 g), and the
highest was found in KF 31 Mirvari variety - 350 mg (in mg per 100 g) (31%). All parameters in AHM
247 Zagatala, AHM 248 Zagatala, popcorn samples and KF 31 Mirvari varieties were high. Dent and
popcorn accessions have high quality indicators. As a result of our analysis, the accessions with high fat,
protein and tryptophan content can be selected and used in future breeding works.

Keywords: maize, protein, tryptophan, fat, biochemical parameters
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UOT 633:14

SOKI VO LERIK MONSOLI S. Segetale (Zhuk) Roshev VO ONLARDAN
ALINMIS UCUNCU NOSIL HiBRIDLORININ STRESS AMILLORO
DAVAMLILIGI VO MOHSULDARLIQ ELEMENTLORI

GULARO ROFIYEVA*, GULARO MOCIDOVA, LALO ABDULLAYEVA

AMEA Genetik Ehtiyatlar Institutu, Azorbaycan Respublikasi Baki s., 155, AZ 1106, Azadhgq,
abdullayevalala 76@mail.ru

Magalada ¢ovdarin Soki va Lerik mansali populyasiyalari, onlarin hibridloasmasindan alinmis
iiciincii nasil hibridlarinin miihitin alverigsiz amillarina qars1 davamhihg: vo mahsuldarhq element-
larinin tadqinin naticalori verilmisdir. Covdar c¢arpaz tozlanan bitki oldugundan tamiz xattlorin
alinmasinda c¢otinlik yaradir. Bunu nazora alaraq hibridlosme aparilan zaman carpazlasmaya
moaruz qalmis siinbiillar xiisusi paketlarla izole edilmisdir. Todgigat aparilan iigiincii nasil hibridlari
do izolo olunmus, eyni zamanda analiz ii¢iin niimunalor hamin bitkilorin yarpaqglarindan
gotiiriilmiisdiir. Mohsuldarhq elementlari do hamin bitkilords éyranilmisdir. Valideyn formalardan
biri olan Saki moansali S. segetale xlorofil (a+b)-nin miqdarinda bas veran dayisikliys gors quraqhga
nisbaton duza daha yiiksok davamlihq gostormisdir. Belo Ki, nazaratlo miiqayisado quraqhgin
tasirindan xlorofil (a+b)-nin miqdarinda 3% azalma, duzun tasirindan isa 10% artma miisahids
edilmisdir. Digar bir valideyn forma Lerik mansali S. segetale ham duza, ham da quraqhga yiiksok
davamhliq gostormis, quraqhqda xlorofil (a+b)-nin miqdarinda 12%, duzun tasirindan iss 14%
artim miisahido edimisdir. Hor iki valideyn forma duza vo quraqhga davamh oldugundan hibrid
formalar da stres amillara bu va diger daracads yiiksak davamliliq gostarmislor. Mohsuldarhq
elementlarina gors - bitkinin boyuna homginin sunbiiliin uzunluguna va siinbiilds siinbiilciiklarin
sayima va 1000 danin kiitlasina gors hibrid formalar valideyn formalara nisbaton arahq gostariciya
malikdir. Siinbiildo olan danlorin kiitlasina gsldikds iss bu gostarici har iki valideynin mansub
oldugu ¢okidan (22,25; 23,25) asag olub, hibridlorde 17,06; 18,64 va 13,93 gr-a barabardir.
Tadgiqgat naticasinds miiayyan olundu ki, (S. segetale Lerik x S. segetale Saki) F3 gohvayi siinbiillii
hibrid va (S. segetale Saki x S. segetale Lerik) F; ag siinbiillii hibrid forma bir ¢ox mahsuldarhq
gostaricilorine xiisusan da 1000 danin kiitlasina gora digar hibriddan (S. segetale Lerik x S. segetale
Saki ag siinbiillii) F; farglanir vo daha rentabelli hesab oluna bilarlar.

Acar sozlor: covdar, davamhliq, quraqlq, duzlulugq, 1000 danin kiitlasi

GIRIS

Toxumlar1 zongin kimyavi torkibs malik olan S. segetale (Zhuk) giymatli kond tosarriifati
bitkisidir. Dagliq Zagafgaziya vo Orta Asiyanin ona yaxin rayonlari bu ndviin monsoyi sayilir
(UBanos, 1961). Bugda digar bitkilorlo miiqayisads torpagin miinbitliyins az talobkar olub, beco-
rildiyi soraito daha tez uygunlasir vo xastaliklora davamlidir. Odur ki, seleksiya islarindo yeni
bugda genotiplorinin yaradilmasinda ¢ovdardan bir donor kimi istifado olunur (KoObuisiHcKkwmit
B.J. 1982).

Covdar donlorinin ziilalinda bazi amin tursularinin (lizin, arginin, valin, tyreonin) miqdari
bugda donlarinin ziilali ilo miiqayisada yiiksokdir. Lakin danlords ziilalin miqdar vo keyfiyyati
bozon miixtolif faktorlardan (iglim, torpag, becorilmo soraiti) asili olaraq doyiso bilir
(KoOsusinckuit, Karepona, 1989).

MATERIAL VO METODLAR

Tadgigatin moagsadi Soki vo Lerik monsgali S. segetale vo onlar arasinda ¢arpazlasmadan
alinmig Gglincii nasil ti¢ hibridin S.seg. Lerik x S.seg. Soki, gohvoyi siinbiillii, S.seg. Lerik x
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S.seg. Soki ag siinbiillii, S.seg. Soki x S.seg. Lerik ag siinbiillii) stres amillors (quraqliq,
duzlulug) davamliligi vo mohsuldarliq elementlorinin 6yranilmasi olmusdur.

Tadqiq olunan niimunslorin stres amillora qarst davamliligi yasil pigment kompleksinda
gedon dayiskanliyin daracasine gora giymotlondirilmisdir. Bu mogsadlo generativ organlara
yaxin yarpaqlardan dairaciklor gotiiriilmiis, nazarat-su; tocriibi variantlar duz (2%), saxaroza (20
atm) mohlullarinda 24 saat saxlanilmis, sonra niimunalor mohlullardan ¢ixarilmis, filtr kagizi ila
qurudularag, 96%-li spirto kegirilmisdir. 4-5 giin arzinds xlorofilin migdarinin doyigsmasine UV-
3100 PC aparatinda 2 dalga uzunlugunda (E665-649) baxilaraq stres depressiya doracasi
tapilmisdir. Stres tasirindon sonra pigmentlorin (xlorofil “a” va xlorofil “b”) nozarato nisbaton
dayisilmas faizini miiqayiso etmoklo stres-depressiya doracasi aydinlagdirilmis vo homin niimuns-
lorin stres amillora no doracado davamli olmast miioyyon edilmisdir. Stres tosirindon pigment-
lorin miqdar1 no godar az doyisilirse niimunalar bir 0 godor davamli olurlar (Y goBenko, 1981).

NOTICOLOR VO ONLARIN MUZAKIROSI

Covdar ¢arpaz tozlanan bitki oldugundan tomiz Xattlorin alinmasinda ¢atinlik yaradir. Bunu
nozars alaraq hibridlosmo aparilan zaman carpazlasmaya moruz qalmis siinbiillor xiisusi paket-
lorla izols edilmisdir. Tadqiqat aparilan tigiincii nasil hibridlari do izolo olunmus, eyni zamanda
analiz tii¢ciin hamin bitkilorin yarpaqglarindan niimunslor gotiiriilmisdiir. Mohsuldarliq elementlori
da hamin bitkilords 6yronilmisdir.

Molumdur ki, xloroplastlar fotosintez prosesindo oksigen dasinmasinda, oksidlosdirici vo
fotosintetik fosforlasmada, bir s6zlo bitki organizminds timumi maddalor miibadilasinds istirak
edirlor. Ona gora do stres amillarin xlorofilin miqdarina tasiri fotosintezin intensivliyinds 6ziinii
biruza verir. Qeyri-alversli miihit amillarindon olan duzluluq vas quraqliq stresi bitkilarin fizioloji
statusuna tesirindan slave fotosintezin normal gedisine nozars carpacaq doracads tosir gostarir.

Q.V.Udovenkonin islarinds geyd olunur ki, doymus xlorid miihitinds yasil pigmentlarin
miqdart azalir (Y goBenko, 1981).

Duzluluq va quraqliq stresindon xlorofilin miqdarinin azalmasi fotosintez intensivliyinin
zoiflomasinag gatirib ¢ixarir (MBanos, 2013, Paduera, Memxumosa, 2021, Majidova et.al., 2021).

Tadgigatin naticalori 1 sayli codvalds 6z oksini tapmisdir. Cadvaldon goriindiiyii kimi duz va
quraqliq stresi 0yranilon niimunalorin pigment sistemino tosirsiz Gtiigmomisdir. Biitiin hallarda
xlorofil (a+b)-nin migdar1 nazarats nisbaton az va gox doracads azalmis vo ya da artmisdir.

Cadval 1
24 saathq quraqliq va duz stresindan sonra xlorofil (a+b)-nin miqdarinda bas veran doayismalar
Niimunoalarin Vahid yarpaq sahasinda xlorofil (a+b)- | Xlorofil (a+b)-nin stresle
No adi nin mkg-larla miqdar slagadar dayisilmo
nisbati, %-la
su quraqhq duz quraqhq duz
1. Soki mangali 6,10 5,96 6,74 97 110
S. segetale
2. Lerik mansali 5,45 6,13 6,26 112 114
S. segetale
3. hibrid F3 (S.seg. 7,75 7,06 7,93 91 102

Lerik x S.seg.. Soki)
gohvayi siinbiillii

4, hibrid F3 (S.seg. 8,11 8,19 7,36 100 90
Lerik x S.seg.. Soki)
ag stinbiilli

5. hibrid F3 (S.seg. 7,67 7,48 8,07 97 105
Soki x S.seg. Lerik)
ag stinbilli
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Valideyn formalardan biri olan Soki mansali S. segetale xlorofil (a+b)-nin migdarinda bas
veran doyisikliys gora quraqliga, nisbaton duza daha yiiksok davamliliq gostormisdir. Belo Ki,
nozarstlo miiqayisado quraqligin tosirindon xlorofil (a+b)-nin miqdarinda 3% azalma, duzun
tosirindan isa 10% artma miisahido edilmisdir.

Digor bir valideyn forma Lerik monsali S. segetale ham duza, ham do quraqliga yiiksok
davamliliq gostormis, quraqligda xlorofil (a+b)-nin miqdarinda 12%, duzun tasirindsn iss 14%
arttm miisahido edimisdir. Bu valideyn formanin yarpaqlarinda nozarotdo xlorofil (a+b)-nin
miqdar 5,45 mkq, quragliqda 6,13 mkq, duzlu miihitds 6,26 mkqg-dir.

Birinci gohvayi stinbiillii hibridds (S. segetale Lerik x S. segetale Soki) F3 xlorofil (a+b)-nin
miqdarinda quraqligin tasirindon 9% azalma, duzun tasirindan iss 2% artim miisahids edilmisdir.
Bu hibrid quragliga nisboton duza daha gox davamlidir. Ikinci ag siinbiillii hibridde iso (S.
segetale Lerik x S. segetale Soki) F3 oksina quraqliq amili xlorofil (a+b)-nin miqdarinda heg bir
doyisiklik yaratmamis, duzun tasirindan isa 10% azalma miisahids edilmisdir.

S. segetale Soki x S. segetale Lerik F3 ag siinbiillii hibridinde nazaratds xlorofil (a+b)-nin
miqdar1 hor iki valideyn formada yiiksok olmusdur (7,67mkq). Bu hibridds xlorofil (a+b)-nin
miqdarinda quragligin tasirindon 3% azalma, duzun tesirinden 5% artim misahido edilmisdir.
Belaliklo, aparilan todqiqat gostordi ki, Soki vo Lerik monsali S. segetale niimunolori arasinda
aparilan hibridlosma naticasinds alinmis tigiincii nasil hibridlarinin har tigtinds xlorofil (a+b)-nin
migqdar1 har iki valideyn formaya nisbaton yiiksokdir.

Codval 2-do valideyn vo hibrid formalarin mohsuldarliq elementlori 6z oksini tapmigdir.
Belo ki, mohsuldar govdoalorin sayina goro hibrid formalarin gostoricilori hor iki valideynin
mohsuldar govdalorinin sayina gors araliq movqe tutmuslar.

Cadval 2
Soki va Lerik mansali S. segetale vo onlardan alinms iiciincii nasil hibridlarin
mahsuldarhq elementlari
Niimunalarin Moahsuldar | Bitkinin | Siinbiiliin | Siinbiildo | Siinbiildo | Siinbiilda 1000

adi govda, boyu uzunlugu | siinbiilciik. | danlarin | danlarin danin
adadla sm-la sm-la say1, adadlo sayl kiitlasi kiitlosi

Soki monsali 3,6 160 21,2 49,4 90,8 22,25 31,75
S. segetale
Lerik mongoli 46 216 17,5 40 81,6 23,25 25,60
S. segetale
hibrid Fs
(S. seg. Lerik x S.
5. Soki) qohvoyi 42 213 18,3 48,2 63,4 17,06 | 30,22
stinbiillii
hibrid Fs
(S. seg. Lerik x S. 38 104 18,9 46,2 69,4 1864 | 2545
seg. Saki) ag
siinbiilli
hibrid Fs
(S. seg. Soki x S. seg. 42 183 19 474 46,2 13,93 29,2

Lerik) ag siinbiillii

Valideyn forma Soki monsali S. segetale-do mohsuldar govdalorin say1 3,6 odad, diger
valideyn forma Lerik monsali S. segetale-ds 4,6 adad oldugundan hibrid formalarda bu gostarici
4,2-3,8 odod arasinda doyisir. Eloco do bitkilorin boyu valideyn formalarda 160 vo 216 sm
oldugu halda hibrid formalarda bu gostarici 213 sm; 194 sm vo 183 sm-o barabardir. Homginin
sunbiiliin uzunluguna vo siindiildo siinbiilciiklorin sayina goéroa do hibrid formalar valideyn
formalara nisboton araliq gostoriciya malikdir. Hibrid formalarda min donin kiitlosi do valideyn
formalardan forglidir. Belo ki, valideyn forma Soki moansali S. segetale-do min donin kiitlasi
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31,75 gr-dirsa, S. segetale Lerik x S. segetale Soki-F3 hibridinds min donin ¢okisi 30,21 gr, S.
segetale Soki x S. segetale Lerik F3 hibridinds 29,2 gr; 1 hibrid foirmada (S. segetale Lerik x S.
segetale Soki F3 ag siinbiillii) iso valideyn forma S. segetale Lerik-o (25,60 qr) yaxin olub,
25,45qr-a barabardir.

Stinbiilds olan danlarin kiitlasina galdikds isa bu gostarici hor iki valideynin mansub oldugu
¢okidoan (22,25; 23,25) asagi olub, hibridlords 17,06; 18,64 vo 13,93 gr-a barabardir.

NOTICOLOR

Hor iki valideyn forma duza vo quraqliga davamli oldugundan hibrid formalar da stres
amillara bu vo digar daracads yiiksok davamliliq géstormislor.

Toadgigat naticasinds miiayyan olundu Ki, (S. segetale Lerik x S. segetale Saki) F3 gohvayi
stinbiilli hibrid vo (S. segetale Lerik x S. segetale Soki) F3 ag siinbiillii hibrid forma bir ¢ox
mohsuldarliq gostaricilorine xiisuson do 1000 donin kiitlasine gora digar hibriddan (S. segetale
Lerik x S. segetale Soki ag siinbiillii) F3 farglonir vo daha rentabelli hesab oluna bilar.
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YCTOMYUBOCTb K CTPECCOBBIM ®AKTOPAM M DJIEMEHTAM ITPOJAYKTUBHOCTH
S. Segetale (Zhuk) Roshev HIEKMHCKOI'O U JIEPUKCKOI'O TIPOUCXOXIEHUS U
HOJYYEHHbBIX OT HUX 'NBPUJIOB TPETBEI'O IIOKOJIEHUSA
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Hucmumym cenemuueckux pecypcos HAHA

B cratbe MpeACTaBJICHBI PE3YJIbTAaTbl HU3YUYCHHA YCTOI\/'IFII/IBOCTI/I K HC6HaFOHpI/IﬂTHI)IM (baKTOpaM

BHEIIHEH Cpelbl MO 3JIEMEHTaM IPOAYKTUBHOCTH Yy nomyisuuil pxku Ilekunckoro u Jlepukckoro
HNPOUCXOXKICHUA U THOPHIOB TPETHEro IIOKOJEHHWS B YCJIOBHSX AINIEpOHa IIOJYYEHHBIX OT HX
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ruOpugmzannu. [lockonbKy poKb SBISETCS NMEPEKPECTHOONBUISIEMBIM PACTEHHEM, IOJIYYUTh YHCTHIC
JMHUYU CIIOXHO. YUHTBIBasl 3TO, NPU MPOBEIACHUU THOPHIU3AIMU CKPEHICHHBIE KOJOCHS HM30JIMPOBAIU
CHCHUMAIBHBIMU TlakeTamu. Vcciienyemble THOPUABI TPETHETO IMOKOJCHUS TAKKe OBUIM BBLICICHBI, U
OJTHOBPEMEHHO OBIIM B3ATHI 0OpasLbl JIMCTHEB 3TUX PACTEHUH [UIA aHaiIu3a. Y ITHX PACTCHHH TaKkKe
U3y4yaluch 3JEMEHTHl IUIOJOPOAMA. 3a C4YeT W3MEHEHHUs KojuuecTBa xijopodwmmia (a+b) omHa wu3
poaurenbekux Gopm S. segetale [lexn mokaszana 6oyiee BHICOKYIO YCTOMYMBOCTD K COJIM, YEM K 3aCyXe.
Tak, Mo CpaBHEHHIO C KOHTPOJIEM HaOJIFOAaIoCh CHIDKEHUE KojuvecTBa xjaopoduimia (atb) Ha 3 % mox
BIMSHUEM 3acyxu W yBenuueHue Ha 10 % mon BozgeiictBueM conu. [lockonbky o0e poauTenbcKue
(hopMBI YCTOHYMBEI K 3aCOJICHHIO U 3aCyXe, THOPHUIHBIE (JOPMBI TAKXKE MOKA3aJH BEICOKYIO YCTOHYMBOCTD
K 3TUM CTpeccOBbIM (akTopaM. UTo KacaeTcsi Macchl 3epeH B KOJIOCE, TO ATOT MOKA3aTellb HHKE MAaCCHI
oboux pomutenet (22,25; 23,25), y rubpumoB oH paBen 17,06; 18,64 u 13,93 rp. B pesynbrare
MCCIICIOBaHUI yCTaHOBIICHO, uTo THOpus! (S. segtale Jlepuk x S. segtale. Illexu F3) ¢ xopuuHeBbIME
kosocksimu | (S. segtale. Jlepuk x S. segtale.llleku F3) ¢ GenpiMu KOIOChIME 60Jiee MPOAYKTUBHEI, YEM
apyroii rubpun (S. segtale.JIepuk x S. segtale. Illexn). ¢ GeTBIMU KOJOCHSIMH 110 MHOTHM TIPOTYKTHBHBIM
nokasaresnsaM, ocobenHo 1o macce 1000 3epeH. DTu THOPUABI MOXKHO CUHTATh OOJiee peHTAO0EIbHBIMH U
IPOIYyKTUBHBIMHU.

Knrouegvie cnosa: porce, ycmoiiuusocms, 3acyxa, saconenue, macca 1000 3epen

RESISTANCE TO STRESS FACTORS AND PRODUCTIVITY ELEMENTS OF S.Segetale
(Zhuk) Roshev OF SHEKI AND LERIK ORIGIN AND THIRD-GENERATION HYBRIDS
DERIVED FROM THEM

Gulara Rafieva*, Gulara Majidova, Lala Abdullayeva
Genetic Resources Institute of ANAS

The article presents the results of the study of resistance to adverse factors of the external
environment of elements of productivity in rye populations of Shekinsky and Lerik origin and hybrids of
the third generation in the conditions of Absheron obtained from their hybridization. Since rye is a cross
pollinated plant, getting clean lines is difficult. Taking this into account, during hybridization, the crossed
ears were isolated with special bags. The studied hybrids of the third generation were also isolated, and at
the same time samples of the leaves of these plants were taken for analysis. Fertility elements have also
been studied in these plants. Due to the change in the amount of chlorophyll (a + b), one of the parental
forms of S. segetale Sheki showed a higher resistance to salt than to drought. Thus, compared with the
control, there was a decrease in the amount of chlorophyll (a + b) by 3% under the influence of drought
and an increase by 10% under the influence of salt. Since both parental forms are resistant to salinity and
drought, the hybrid forms also showed high tolerance to these stressors. As for the weight of grains per
ear, this indicator is lower than the weight of both parents (22.25; 23.25), in hybrids it is 17.06; 18.64 and
13.93 gr. As a result of the research, it was found that hybrids (S. segtale. Lerik x S. segtale. Sheki F3)
with brown ears and (S. segtale. Lerik x S. segtale. Sheki F3) with white ears are more productive than
another hybrid (S segtale. Lerik x S. segtale. Sheki). with white ears in many productive indicators,
especially in the weight of 1000 grains. These hybrids can be considered more cost-effective and
productive.
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GENBANK SORAITINDO 15 iL SAXLANILAN BORK BUGDA
NUMUNOLORINO BOY TONZIMLOYICILORI KOMPLEKSININ
TOSIRI

CEYRAN NAGIYEVA*, SEVINC 8. MOMMODOVA, FATMA SEYX-ZAMANOVA,
SVETLANA RZAYEVA

AMEA Genetik Ehtiyatlar Institutu, AZI106, Azadliq pr., 155 Baki 5. Azarbaycan Respublikas
smamedova2002@mail.ru

Tadgiqatin magsadi bark bugda niimunalori timsalinda Kinetin va hibberellin fitohormonlar:
vasitasilo Genbank soraitinds toxumlarin uzunmiiddatli saxlanilmasi zamam yaranan genetik fosadlarin
risk daracasinin endirilmasi olmusdur. Tadqigat materiah kimi bark bugdanin 10 niimunasinin (BB
05K - 107 v.leucurum, BBOSK - 128 v.apulicum, BB 05K - 114 v.leucomelan, BB 05K - 103 v.melanopus,
BB 05K - 31 v.affine, BB 05K -163 v.hordeiforme, BB 05K - 72 v.boenfii, BB 05K - 74 v.murciense, BB
05K - 79 v.niloticum, BB 05K - 178 v.erythromelan) toxumlarindan istifads olunmugsdur. Uzun miiddat
genbank soraitinds saxlamlan toxum niimunoalarinda bas veran doyisikliklori aradan qaldirmagq ii¢iin
boy tanzimlayicilarindan kinetin+hibberellin 1.102 mkg/ml mohlulunun qansigindan istifads olun-
musdur. Tadgiq edilon biitiin niimunalords toxumlarin hayatiliyinds bas veran funksional dayisiliklori
giymatlandirmak iiciin, onlarmn ciicorma gabiliyyati kimi inteqral gostaricidan istifade edilmisdir. Har
niimunadan 100 toxum ayrilib, Petri kasaciglarinda filtr kagiz1 iizorinds kinetin+hibberellin 1.10°
mkg/ml mahlullarinin garisiginda termostatda 25°C 24 saat ciicardilib, sonra distila suyu ila yaxalamb
va fiksa edilona gadar distillo suyunda ciicordilib. Kokeiiklor 3:1 nisbatinds (3 hissa spirt, 1hissa sirka)
Karnua mohlulunda fiksa olunub. Koékciiklor karmin mohlulu ilo boyamilib, onlarin apikal kok
meristemlarindan miivaqgati preparatlar hazirlanmisdir vo xromosom aberrasiyalarimin tezliyi vo
hiiceyra boliinmasinin faalhgr oyranilmisdir. Tadgigat naticasinds miiayyanlasdirilmisdir ki, 15 il
soyuducuda saxlamlan bark bugda niimunalori boy tanzimilayicilori olan kinetin vo hibberellin
mohlulunun 102 mkq/ml qatihginda 24 saat emal edildikdon sonra ciicorma gabiliyyati artir, hiiceyra
boliinmasinin faalligi artir va xromosom aberrasiyalarimin tezliyi Stiidyentin 0,1% Kriteriyasi dagigliyi
ilo asag diisiir. Belaliklo, ahman naticalar biza imkan verir ki, boy tanzimlayicilari kompleksinin
(hibberellin va kinetin) requlyator xassalors malik oldugunu bir daha tasdiglayak.

Acar sozlar: bark bugda, boy tanzimlayicilari, xromosom aberrasiyalari, mitotik falliq, qocalma

GIRiS

Qocalmanin miixtalif sobablori var: nuklein tursularmin strukturunun va riisseym hiiceyralarinin
protoplazmasinin fiziki vo Kimyavi doyismasi, fermentlorin foalliginin zoiflomosi, ziilallarda
yenidonqurma faaliyyatinin itmasi vo zororli miibadilo mohsullarmin  toplanmasi. Nuklein
tursularinin strukturunun fiziki vo Kimyavi doyismasi, haqqinda dogiq moalumat yoxdur vo miiasir
baximdan ancaq bu miilahizalors osaslanir. Dissimilyasiya prosesinda, qocalan toxumlarda miixtolif
toksin va inhibitorlar amalo golir (Beipomos, 2000; [IBauko u ap., 2020). Miiayyan edilmisdir ki,
kohna toxumlardan alman cévhar cavan, hayatilik gabiliyyati yiiksok olan toxumlarin ciicormasini vo
inkisafin1 longidir (Naoto, 2016). Agrobiomiixtalifliyin saxlanmasi birinci névbads toxum fondunun
hoyatiliyinin vo irsi tamliginin qorunub saxlanilmasindan asilidir. Buna gors do saglam toxum ancaq
genbank soraitindo saxlana bilor. Buna baxmayaraq, genbankda da uzun miiddot saxlanildiqda
toxumlarda gocalma prosesi gedir (Mammadova et al., 2015; Du Hyun et al, 2018). Belo ki,
toxumlar uzun miiddat genbank soraitinds saxlanildigda asag1 temperatura baxmayarag, onlarda tobii
qgocalma prosesi gedir (CmomukoBa, 2014). Bu da cilicormo faizinin asagi diismasi, Xromosom
aberrasiyalarinin artmasi, hiiceyra boliinmasinin zaiflomasi ilo miisaiyat edilir. Bu doyismolori aradan

121



AMEA Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild XI, M 2 (2022)

galdirmagin bir ¢ox tisullar1 var. Onlardan biri, toxumlari yenidan sopib tazolomak, yani regenerasiya
etmak, ya da miixtolif antioksidantlarla toxumlart emal edib, bas veron doyisikliklori aradan
qaldirmaqdir.

Coxlu sayda odobiyyatlarda bir ¢ox antioksidant xassolors malik olan maddslor haqqinda
malumatlar mévcuddur (Wani, 2016). Onlardan biri — boy tonzimedicilordir. Boy tonzimlayicilori
hiiceyranin requlyator sistemino tasir edon on genis todbiq olunan faktorlardan biridir (Haruesa u
ap., 2019; Yymukuna, 2021). Bu tizvi birlasmalar, nisbaton asagimolekulyar endogen maddalordir,
onlarin kdmayi ilo miixtalif hiiceyralorin vo toxumalarin arasinda miibadslslor hoyata kecir. Onlar,
morfogenetik, fizioloji programlarin tonzimloyici funksiyasinin igo salinmasinda v sondiiriilmasinda
istirak edirlor (Uymukuna u ap., 2021). Bu birlogmalorin bitki organizmlarinin hayatilik prosesinds
yeri va rolu haqqinda miiasir tosvirlora asason, onlar, har hansi metabolitdon forgli olaraq, biitiin
hiiceyra metabolizminin istiqgamatini tonzimloyarak onlarin funksional faalligmm struktur togkilindo
doyisikliklor amalo gotirmays qadirdirlor (Koptasitsiny, 2012; Haruesa u np., 2019). Boy tonzim-
layicilorinin sitogenetik foalligi haqqinda ¢oxlu sayda moalumatlarin mévcudlugu, onlarin niimayan-
dolari olan Kinetin vo hibberellinin birgs garisigindan istifado etmok imkanim verdi. Uzun miiddat
Genbank soraitinds saxlanilan toxumlarin genetik tamliginin barpa edilmasinin basqa yollarim
axtarib tapmaq maqgsadi ilo, boy tonzimlayicilorinin miixtalif komplekslorindan istifade maraq kasb
etmisdir.

Toadgigatin magsadi bork bugda niimunolori timsalinda kinetin vo hibberellin fitohormonlari
vasitosilo Genbank soraitindo toxumlarin uzunmiiddstli saxlanilmasi zamani yaranan genetik
fosadlarin risk doracasinin endirilmasi olmusdur.

MATERIAL VO METODLAR

Tadgigat materiali kimi bark bugdanin 10 niimunasinin (BB 05K-107 v.leucurum, BB0O5K-128
v.apulicum, BB 05K-114 v.leucomelan, BB 05K-103 v.melanopus, BB 05K-31 v.affine, BB 05K-
163 v.hordeiforme, BB 05K-72 v.boenfii, BB 05K-74 v.murciense, BB 05K-79 v.niloticum, BB 05K-
178 v.erythromelan) toxumlarindan istifads olunmusdur. Uzun miiddat genbank soraitindo saxlanilan
toxum niimunalorindo bas veran doyisikliklori aradan galdirmaq {igiin boy tonzimlayicilorindan
kinetin+hibberellin 1.10% mkg/ml mohlulunun qangigindan istifade olunmusdur. Oyronilon biitiin
nimunslords toxumlarin hoyatiliyinds bas veran funksional doyisikliklari giymatlondirmok tigiin,

onlarin ciicormo gabiliyyati kimi inteqral gostoricidon istifado edilmisdir. Toxumlarin ciicormo
AX100% (n-

toxumlarm timumi say1). Hor niimunadan 100 toxum ayirib, Petri kasaciqlarinda filtr kagiz1 tizorindo
kinetin+hibberellin 1.10?mkag/ml mohlullarmin qansiginda termostatda 25°C-do 24 saat ciicordilir,
sonra distillo suyu ilo yaxalanir va fikso edilona goador distillo suyunda ciicordilir. Nozarst variantinda
toxumlar ancaq distillo suyunda ciicordilmisdir. Kokciiklor 11-13 mm uzunluguna ¢atdiqda, 3:1
nisbatindo (3 hisso spirt, 1 hissa sirko) Karnua mohlulunda fikso olunmusdur. Kokciiklor karmin
mohlulu ilo boyanilib, onlarin apikal k6k meristemlorindon miivaqqoeti preparatlar hazirlanmigdir
(Taymresa, 1988). MiivaqQoti preparatlara mikroskop altinda baxilmis, normal vo doyisilmis
hiiceyralorin hesablanmasi aparilmisdir. Riyazi hesablamalar molum vo Qobul edilmis standart
metodla yerina yetirilmisdir (bemoa, 2012).

gabiliyyati (G), clicormis toxumlarin miqdarinin (A) faizlo gostorilmosidir: G=

NOTICOLOR VO ONLARIN MUZAKIROSI

Toxumlarin keyfiyyat gostoricilorindon biri do onlarin ciicorma qgabiliyystidir. Bu sabobdon
todqiq olunan 10 bork bugda niimunasinin ilkin vo sonuncu ciicormo gabiliyyatlori miiqayiso
edilmigdir. Cadval-do uzun miiddot soyuducu kamerada saxlanilan vo Kinetin + hibberellin
mohlulunun 10-2 mkqg/ml gatiliginda emal edildikdon sonra bark bugda niimunslorinds toxumlarin
ciicormo qabiliyyati, xromosom aberrasiyalarinin tezliyi vo hiiceyra boliinmasinin foalliginin
oyranilmoasinin naticalori verilir.
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Cadval

Kinetin va hibberellin mahlulunun 10 mkq/ml gatihinda emal edildikdan sonra
bark bugda niimunalarinds toxumlarin ciicorma gabiliyyati, xromosom aberrasiyalarinin

tezliyi va hiiceyra boliinmasinin faalhig

Ciicormea Anafaza- Dayisilmis anafazalarin o
Niimunolorin ad1 Variant gabiliyyati, | larmn iimumi Sayl I}i‘;ﬁ:lk
% sayl sayl M £m, % 1

Tlkin 100,0 865 20 2,31+0,51 16,0 £ 0,59
gostaricilori

b ske07 Tobii qocalma | 72,0 = 4.49 802 53 6202083 | 902057
K+H 10 90,0+ 3,0 715 28 3,91+0,72 13,0 £ 0,67
mkg/ml
Tlkin 100,0 919 23 2,5+0,51 18,0 £ 0,62
gostaricilori

5285:;&;8 Tobii qocalma | 69,0 = 4,62 878 42 4782072 100+ 0.6
K+H 10° 85,0 3,57 806 23 2,85+ 0,58 15,0+ 0,71
mkg/ml
Ilkin 100,0 912 21 2,30+ 0,50 15,0 £0,58
gostaricilori

Eigf;{n;ill;n Tobii qocalma |_65.0 =476 1082 71 615+ 0,50 8.0+0.54
K+H 10 85,0 £ 3,57 837 35 4,18 + 0,69 11,0+ 0,62
mkg/ml
Ilkin 98,0+1,4 926 27 291 +0,55 17,0+ 0,61
gostaricilori

S?ngzﬁoﬁ Tobii qocalma | 70,0 % 4,38 938 46 495071 10,0206
K+H 10 86,0 + 3,46 902 28 3,1+£0,57 14,0+ 0,69
mkg/ml
Ilkin 99,0 £ 0,99 874 25 2,86+ 0,56 16,0 £ 0,59
gostaricilori

BB 05K-31 v.affine | Tobii gocalma| 68,0+ 4,66 1008 52 5,15+0,69 8,0+0,54
K+H 10 85,0 3,57 782 36 4,6 +0,74 12,0 £ 0,64
mkag/ml
Ilkin 98,0+ 1,4 928 29 3,12+ 0,57 14,0 £ 0,56
gostaricilori

Eﬁoegl;fi?% . Tobii qocalma | 71,0 4,53 800 64 7412089 | 10,006
K+H 10° 85,0 3,57 830 38 4,57+0,72 13,0+ 0,67
mkag/ml
Ilkin 100,0 922 23 2,4+ 0,50 17,0 +£ 0,61
gostaricilori

BB 05K-72 v.boenfii | Tobii gocalma| 65,0 +4,76 849 67 7,31+ 0,86 7,0 £0,51
K+H 10 85,0 3,57 742 27 3,63 +0,68 11,0+ 0,62
mkg/ml
Ilkin 98,0 £1,4 835 32 3,89+ 0,66 15,0 £0,58
gostaricilori

3?{1325;; Tobi qocalma |_ 68,0 £4,66 912 48 525074 80054
K+H 10 85,0 +£3,57 907 32 3,52+0,61 12,0 £ 0,64
mka/ml
Ilkin 99,0+0,99 831 25 3,0+0,59 17,0 £ 0,61
gostoricilori

\]fﬁi Ioostfiuﬁ Tobi qocalma | 73,0 £ 4,52 997 97 886 £0.86 | 10.0%06
K+H 10 88,0 £3,24 893 46 5,15+0,73 13,0+ 0,67
mka/ml
Tlkin 98,0 +1,4 833 27 3,24+ 0,61 16,0 £ 0,59
gostaricilori

\]?.l:r;)tshlﬁc-)%n?jan Tobii qogalma 75,0 + 4,33 1000 48 48 +0,67 9,0 £0,57
K+H 10 88,0 £3,24 796 26 3,26 +£0,62 12,0 £ 0,64
mkg/ml
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Belo ki, Genbanka gobul olan zaman, BB 05K - 107 v.leucurum, BBO05K - 128
v.apulicum, BB 05K-114 v.leucomelan, BB 05K-103 v.melanopus, BB 05K-31 v.affine, BB
05K-163 v.hordeiforme, BB 05K-72 v.boenfii, BB 05K-74 v.murciense, BB 05K-79 v.niloticum,
BB 05K-178 v.erythromelan bark bugda niimunalorinds ilkin ciicorma gabiliyyati yiiksok olub,
98,0 - 100% toskil etmisdir. 15 il Genbank soraitinds saxlandigdan sonra ciicorma gabiliyyati
biitlin niimunslords, miivafiq olaraq: 28,0%, 31,0%, 35,0%, 30,0%, 32,0%, 29,0%, 35,0%,
32,0%, 27,0%, 23,0% asag1 diismiisdiir. Ciicorma gabiliyyatinin an ¢ox asag1 diismosi BB 05K-
114 v.leucomelan vo BBO05K-72 v.boenfii niimunalorinds (35,0%), on az1 iso BB 05K-178
v.erythromelan-da (23,0%) olmusdur.

Spontan xromosom aberrasiyalarmin tezliyi 2,3 - 3,89% arasinda doyismisdir. Cadvaldon
goriindiiyii kimi, uzun miiddat Genbank saraitinds saxlandigdan sonra xromosom aberrasiyalari-
nin tezliyi bazi niimunoalordo 2 dofodon do ¢ox artmugdir, belo ki: v.leucurumda - 6,2%,
v.apulicum - 4,78%, v.leucomelan - 6,15, v.melanopus - 4,9%, v.affine - 5,15%, v.hordeiforme
- 7,41%, v.boenfii - 7,31%, v.muciense - 5,26%, v.niloticum - 8,86%, v.erytromelanda isa -
4,8% toskil etmisdir. Xromosom aberrasiyalarinin tezliyinin on ¢ox artmasi BB 05K-79
v.niloticum niimunasinds (5,86%), an az1 iso BB05K-128 v.apulicum niimunoasinds (1,27%)
olmusdur. Niimunalorin kdk meristemi hiiceyralorinin mitotik aktivliyi do 4,0% (BB 05K-163
v.hordeiforme) — 10,0% (BB 05K-79 v.niloticum) asagi diismiisdiir.

Uzun miiddat genbank soraitindo saxlanilan bork bugda niimunalorinin 24 saat boy
tonzimlayicilori mohlulunda emal olundugdan sonra alinan naticalarin tahlilindon malum olur ki,
boy toenzimlayicilorinin tosirindon toxumlarda uzun miiddst Genbankda saxlanilma naticasinds
bas vermis doyisikliklor aradan galxir. Alinan naticalordon malum olur ki, boy tonzimlayicilari
mohlulunda emal edildikdon sonra, biitiin variantlarda xromosom aberrasiyalarinin tezliyi
Stiidyentin 0,1% kriteriyasi dogigliyi ilo 0,55 — 3,71% azalmigdir. Xromosom aberrasiyalarinin
tezliyinin on az azalmas1 BB 05K-31 v.affine niimunasinds (0,55 %), oan ¢oxu iso BB 05K-79
v.niloticum niimunasinds (3,71%) olmusdur. Toxumlarin ciicorma gabiliyyati do har variantda
miivafig olaraq 18,0%, 16,0%, 20,0%, 16,0%, 13,0%, 14,0%, 20,0%, 13,0%, 15,0%, 13,0%
artmigdir. Hiiceyrolorin proliferativ foalligi da artmigsdir vo artim miivafiq olaraq 4,0%, 5,0%,
3,0%, 4,0%, 4,0%, 3,0%, 4,0%, 4,0%, 3,0%, 3,0% toskil edir. Niimunalorin kok meristemi
hiiceyralarinin proliferativ aktivliyi BBO5K-128 v.apulicum niimunasinds an ¢ox artmuisdir.

Belaliklo, alinan naticalor boy tonzimlayicilorinin kompleksinin (hibberellin vo kinetin)
requlyator xassalora malik oldugunu bir daha tasdiglayir.

NOTICOLOR

Uzun miiddot Genbank soraitindo saxlanilan toxumlarin genetik tamhiginin  barpa
edilmasinin basqa yollarini axtarib tapmaq moqsadi ilo boy tonzimlayicilorinin istifadasi (kinetin
va hibberellin mohlulunun 10? mkq/ml qatiliginda 24 saat toxumlarin emal edilmasi) bork
bugda niimunalorinin hamisinda ciicorma gabiliyyatinin stimullagdirilmasina, xromosom aberra-
siyalarinin tezliyinin (Stiidyentin 0,1% kriteriyas1 doqigliyi ilo) asagi salinmasina vo hiiceyra
bolinmasinin foalliginin artirilmasina imkan verir.
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BJMSIHUE KOMILJIEKCA PETYJISITOPOB POCTA HA CEMEHA TBEPJIO¥ ITIIEHUILBI,
XPAHSIHIUMECSA B YCJIOBUSIX TEHBAHKA B TEUEHME 15 JIET

M:xeiipan HarueBa, CeBunax A. Mamenoa, ®arma Llleiix-3amanoBa, Cetsiana P3aeBa
Hucmumym cenemuueckux pecypcos HAHA

HCJ]I)}O HCCJICAOBAHHUA ABJIICTCA CHUIKCHUA CTCIICHU PHUCKAa I'€HETUYCCKHUX HOCHGILCTBI/Iﬁ CTapCHUs
CCMSAH IIpU AJIUTCIIBHOM XPaHCHUH B YCJIOBHAX I'enOanka ¢ IIOMOIIIBIO (bI/ITOFOpMOHOB KHHCTHHA H
rub0epeuHa. B kauecTBe MaTepuana Mcciie0BaHus ObLTH MCIIONB30BaHbI ceMeHa 10 pa3HOBUAHOCTEN
tBepaoi mrenusl (BB 05K — 107 v.leucurum, BBOSK - 128 v.apulicum, BB 05K - 114 v.leucomelan,
BB 05K - 103 v.melanopus, BB 05K - 31 v.affine, BB 05K - 163 v.hordeiforme, BB 05K - 72 v.boenfii,
BB 05K - 74 v.murciense, BB 05K - 79 v.niloticum, BB 05K - 178 v.erythromelan). [lyis yctpanenus
W3MEHEHHH, MPOUCXOAINX B 00pas3lax CeMsH, KOTOpPhIE JUIMTEIbHOE BpPEeMsl XPAaHWIIUCh B YCIOBHSIX
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I'enbanka, NCTIONB30BAIM CMECHh (PUTOTOPMOHOB KMHETHHA U TrOOepeniaa. OneHKa )KU3HeCTIOCOOHOCTH
MPOBOAMJIACH IO TECTy JiabopaTopHOil BcxoxkecTn ceMmsH. CeMeHa OOpaslOB TBEPAOH IIICHUIIBI
obpabaTbiBau cMechlo (uToropMoHoB B konnentpamuu 1.10% mkq/ml B Tedyenne 24 wacos, 3aTem
NPOMBIBAJIM B AWCTHJUIMPOBAHHOW BoJe. B KakmoMm BapuaHTe ombiTa ucrnonb3oBanu 1no 100 cemsH.
CeMena mnpopammBanu B 4vamkax Iletpy B Tepmocrate mpu Temmeparype 25°C. I'eHeTnueckue
MIOCJIEJICTBUSI €CTECTBEHHOTO CTAPEHHSI CEMSIH OLICHUBAJIM 110 TECTY XPOMOCOMHBIX a0eppaluii B KIETKax
anMKalbHON MEpHUCTEMbl 2-3-IHEBHBIX MPOPOCTKOB CeMsH. [ IUTONOTHYECKOro aHaln3a KOPEHIKH
nomMemanu B ¢ukcarop Kapaya. Ha BpeMeHHBIX alleTOKapMHHOBBIX IpenapaTax YYHTBIBAIM YacTOTYy
abeppanmii XpOMOCOM M MUTOTHYECKYIO aKTHBHOCTh B aHa-Telloda3e MEepBOr0 MHUTO3a 3apOIbILICBBIX
KOpEIIKOB. B pe3ynbrare uCCIeIOBaHUS YCTAHOBIEHO, YTO KOMIUIEKC (PUTOTOPMOHOB KHHETHHA M
rubGepernaa B Kkonuentparmu 1.107 mkg/ml cTUMyTEpyeT mpopacTaHue CEMSH M OKA3bIBACT
MoOIU(HUIUpYIOIIee BIUSHUE HA CHOHTAHHBIH MYTAllMOHHBIM IPOLECC NPH €CTECTBEHHOM CTAPEHHUHU
CEeMSH U €ro INPUMEHEHHWEM BO3MOXXHO BOCCTAHOBJIEHHE BCXOXXECTH W TE€HETUYECKOW ILIEeJIOCTHOCTH,
XPpaHSIIUXCS JUTMTEIEHOE BpeMsl B XOJIOAWIBHOM Kamepe ceMsH TBepAoW MHIIeHHIbl. Takum oOpasom,
NOJy4YEHHBIE Pe3yJbTaThl MO3BOJIIOT €Ile pa3 MOATBEPAUTh, YTO KOMIUIEKC (UTOrOpMOHOB oOnamaer
PETYJIATOPHBIMYU CBOMCTBAMHU.

Knwouesvie cnoea: meepoas nuienuua, pezynamopvl pocmda, adeppavyuu  Xpomocom,
MUMOMUYECKAs AKMUGHOCHIb, CHLAPEHUE

EFFECT OF GROWTH REGULATORS COMPLEX ON DURUM WHEAT SEEDS STORED
IN GENBANK CONDITIONS FOR 15 YEARS

Jeyran Nagieva, Sevinj A.Mammadova, Fatma Sheikh-Zamanova, Svetlana Rzaeva
Institute of Genetic Resources of ANAS

The aim of the study is to reduce the risk of genetic consequences of seed aging during long-term
storage in Genebank conditions using phytohormones kinetin and gibberellin. Seeds of 10 durum wheat
varieties were used as the research material (BB05K-107 v.leucurum, BB05K-128 v.apulicum, BB0O5K-
114 v.leucomelan, BB05K-103 v.melanopus, BB05K-31 v.affine, BBO5K-163 v.hordeiforme, BBO5K-72
v.boenfii, BBO5K-74 v.murciense, BBO5K-79 v.niloticum, BB05K-178 v.erythromelan). To eliminate the
changes occurring in seed samples that were stored for a long time under the conditions of Genbank, a
mixture of phytohormones kinetin and gibberellin was used. The viability was evaluated by a laboratory
germination test. Seeds of durum wheat samples were treated with a mixture of phytohormones at a
concentration of 1.102mkq/ml for 24 hours. The seeds were germinated in a thermostat at 25°C
temperature. The genetic consequences of natural seed aging were evaluated by a chromosomal
aberrations test in the cells of the apical meristem of 2-3-day seed seedlings. The frequency of
chromosome aberrations and mitotic activity in the anaphase of the first mitosis of germ roots were taken
into account on temporary acetocarmine preparations. As a result of the study, it was found that the
kinetin and gibberellin at a concentration of 1.10%mkg/ml stimulates seed germination and has a
modifying effect on the spontaneous mutation process during natural seed aging and its use is possible to
restore germination and genetic integrity stored for a long time in the refrigerator of durum wheat seeds.
Thus, the results obtained allow us to confirm that the phytohormone complex has regulatory properties.

Keywords: durum wheat, growth regulators, chromosome aberrations, mitotic activity, aging
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UOT 635. 64. 631

FiZIOLOJI METODLARLA B9Zi POMIDOR (Solanum Lycopersicum)
SORTLARININ STRESS AMIiLLORO DAVAMLILIGININ iLKIiN
DIAQNOSTIKASI

GULARD MOCIDOVA*, SABIR HOSONOV, LALDO ABDULLAYEVA, XOYALO® ABISOVA,
MOHBUBO MANSUROVA

AMEA Genetik Ehtiyatlar Institutu, Azarbaycan Respublikasi, Baki 5., AZ1106, Azadliq pr., 155.
mcidova62@ mail.ru

Malumdur ki, stress amillarin bitki organizmina tasiri zamam bir sira fizioloji proseslor bas
verir. Miixtalif diagnostik metodlarla bu proselari tadqgiq etmak, bitkilarin duza va quraqhga
davamhihigi haqqinda ilkin malumat vermok miimkiindiir. Todgigatda bu metodlardan istifade
etmoakla 6 pomidor sortununun — Sakar, Volgoqrad, Ilkin, Sahin, Zafar, Leyla — duza va quraghga
davamhhiginin 6yranilmasi qarsiya magsad qoyulmusdur. ilkin morhalods homin sortlarin aktiv
vegetasiya dovriinds yarpaglarda su rejimi parametrlorini, iimumi suyun miqdar: va su saxlama
gabiliyyati 6yronilmisdir. Stresa davamlhihigin tadqiginda istifade olunan diagnostik metodlardan
biri da xlorofil (a+b)-nin miqdarinda bas veran dayismalarin éyranilmasidir. Stress amillarin tasiri
zaman yasil plastidlorin dagilmasi bas verir ki, bu da xlorofilin miqdarimin azalmasina sabab olur.
Lakin stres tasirindan pigmentlar na gadar az dayisikliya ugrayarsa niimunalor bir o godar davamh
hesab olunur. Sahin pomidor sortunda xlorofil (a+b)-nin miqdarinda quraqhqda 4 %, duzlu
miihitdo 5 %, Leyla sortunda iss quraqhqda 8%, duzlu miihitds 7 % azalma bas vemisdir. Alinan
naticalara vo su rejimi parametrlarina (su saxlama qgabiliyyati 9,1; 10,9 %) gora Sahin va Leyla
pomidor sortlar1 duza vo quraqhga davamh sort kimi qiymotlondirildi. Xlorofil (a+b)-nin
miqdarinda gedan dayisikliklara asason Zafar va Volgoqrad pomidor sortlar1 quraghga orta, duza
davamh, Sakor va Ilkin pomidor sortlar1 iso hor iki stresa orta davamh kimi qiymatlondirildi. Su
saxlama gabiliyyati isa bu sortlarda 11,9-16,9 % hiidudunda dayismisdir. Bu pomidor sortlarinin
stres amillora davamhhgmmin 6yranilmasilo yanasi, onlarin giinvurmaya, tapa ¢iiriimasi, famoz
gobalok va yarpaq quvrilmasi virus xastaliklorina davamhihig da qiymoatlondirilmisdir. Sahin, Leyla
Va Zafar sortlarimin gostarilon xastaliklora davamli oldugu miiayyan edilmisdir.

Agar sézlar: pomidor, su saxlama gabiliyyati, xlorofil (a+b), quraqliq, davamhiliq

GIRIS

Giinii-giindon kaskinloson iglim doyismalori, ekoloji voziyystin agirlagsmasina, quraqliq vo
duzlulug kimi stres amillorin stiratlo artmasina sabob olmusdur. Malumdur ki, bitkilorin normal
boyiimasi Va inkisafi liglin suyun olmasi vacib sortdir.

Bitki suyu baslica olaraq torpagdan alir. Ona gora do torpaqda suyun varhigi, horokatliyi vo
bitki koklori ticlin olgatan olmasi xiisusi oshomiyyat kasb edir va su rejiminin slverigli olmasini
xarakterizs edir (boruap, 2012).

Bitkilordo su ¢atismazligi problemi bir ¢ox 6lkalorin, o ciimlodon Azarbaycanin da oksor
okin sahaloari tiglin aktualdir. Bitkilords su gatismazligi problemi su qitliginin olmasi ilo baglanir.
On avval hiiceyrada sarbast suyun miqdari azalir, hiiceyra sirasi qatilasir, membran kegiriciliyi
artir vo bununla slagadar olaraq, mineral qidalanma pozulur. Su ¢atismamazligi bitkilords ziilal-
ferment globullarinin otrafindaki hidrat tobagalorini zodsloyarok, onlarin qurulusuna vo aktiv-
liyino tosir edir. Nuklein miibadilosi doyisir. Giiclii su qitligt zaman1 RNT-nin pargalanmasi
stiratlonir, DNT-nin sintezi dayanir. Fotosintez vo tonoffiis kimi fizioloji proseslords doyisikliklor
bas verir ( MBanos, 2013). Hiiceyrado suyun azalmasi va turqorun itmasi ilo slagadar olaraq
agizciglar baglanir vo qaz miibadilosi kasilir. Beloliklo fotosintezin intensivliyi azalir. Natico
olaraq bitkinin boytimasi longiyir, mohsuldarlig1 azalir (Sliyev va b., 2014).
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Ona gora do stres amillora gars1 davamli, eyni zamanda iqtisadi shomiyyat kasb edon bitki
sort vo formalarmin askarlanmasi, onlarin geyri-alverisli torpaqlarda becarilmasinin tomin
edilmasi giiniin aktual problemlorindondir.

Deyilonlori nazoro alaraq 6 pomidor sortunun aktiv vegetasiya dovriindo su rejimi
parametrlorinin, quraqliq vo duzlu miihitds iss yarpaqlarin pigment sistemindo gedon doyisiklik-
lorin Gyronilmasi qarsiya magsad qoyulmusdur. Elocs do bu gostaricilorde gedon doyisikliklore
gora Oyranilon sortlarin duza vo quraqlia no dorocods davamli oldugu miigayisali sokildoa
giymatlondirilmisdir.

MATERIAL VO METODLAR

Todgiqatda AMEA Genetik Ehtiyatlar Institutunun tocriibo sahossindon gétiiriilmiis 6
pomidor sortundan istifads edilmisdir (Sokar,Volqoqrad, ilkin, Sahin, Zofor, Leyla). Cigoklomo
fazasinda pomidor sortlarinin {ist yarus yarpaglarindan (¢icoys yaxin tam formalasmis) niimu-
nalor gotiiriilmiis, yarpaqlarda {imumi suyun miqdari, su saxlama qabiliyyati, xlorofil a, b, xlo-
rofil a-nin xlorofil b-ya olan nisbati va xlorofil (a+b)-nin migdari toyin edilmisdir.

Umumi suyun miqdarimi toyin etmok iigiin yarpaqlar (esas damarlar istisna olmagla) 105°C-
do sabit ¢oki alinanadok termostata yerlogdirilmis vo qurudulmusdur (Monosa, 2014). Yas ¢okiya
nazoran suyun timumi miqdari (x-faizlo) asagidaki formula ilo hesablanmigdir.

100(b —¢)
=

Burada, a-bos buksun kiitlasi (qr), b-yas kiitlo ilo buksun kiitlasi (qr), b-quru kiitls ils
buksun kiitlasidir (gr).

Yarpaglarda su saxlama qabiliyyatini giymotlondirmok mogsadilo yarpaqlar ¢okildikdan
sonra sorboast sokildo iplordon asilmis 2 saatdan sonra kiitlalori toyin olunmusdur. Su saxlama
gabiliyyati (su itkisino gora) asagidaki kimi hesablanmigdir.

bx100
5§ = ——
a

Burada, ss-yarpaglarda iimumi suyun miqdarina nozoron miioyyon zaman middatinds
itirilon su (%), a-tacriibanin avvalinda itirilon suyun miqdar dir (qr).

Stress amillorin tosirindon pigment kompleksinds gedon doyisikliklori dyranmok mogsadilo
sahodon gotirilmis generativ orqanlara yaxin yarpaqlardan dairogiklor gotiiriilmiis, laboratoriya
soraitindo su, duz (2% NaCl), saxaroza (20 atm) mohlullarinda 24 saat saxlanilmig, sonra
nimunoalor ¢ixarilmis, filtr kagizi ilo qurudulmus, 96%-li spirto kegirilmisdir. 4-5 giin orzinds
yarpaq dairaciklorindon xlorofilin spirto kegmasi basa ¢atmis, xlorofilin migdarinin doyismasi
spektrofotometrdo (UV-3100PC) 2 dalga uzunlugunda (E665-649) toyin edilmisdir (MBaHOB,
2013) Bitkilorin duzlulug ve quraqliq stresino davamliligi ilo xlorofilin miqdar1 arasindaki
olagonin oldugunu nozoro alaraq yuxarida adi ¢okilon pomidor niimunalarinin stres amilloro
davamliliq daracasi do miioyyanlosdirilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Molumdur ki, bitkilorin stress amillora davamliligin1 miiayyan edoan diagnostik metodlardan
biri do su rejimi parametrlorinin Syronilmasidir. Todqigatda onlardan 2 gdstorici dyronilmisdir.
Buna oyranilon 6 pomidor sortu yarpaglarinda imumi suyun vo su saxlama qabiliyyatinin
oyranilmasi aiddir (Y mosenko, 1975).

Codval 1-don goriindiiyii kimi todqiq edilon sortlarin yarpaqlarinda imumi suyun miqdari
90-87% arasinda doyisir. Su saxlama gabiliyyati iso dyranilon sortlarin yarpaqlarinda 9,1%-dan
16,9%-o kimi doyisir. ©dobiyyat molumatlarinda gostorilir ki, davamli sortlar daha az su itirmok
gabi-liyyatlorino malikdirlor. Bunu nazoro alaraq daha az su itiron (9,1q) Sahin sortu davamli
hesab edilo bilor (Coadval 1).
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Cadval 1
Pomidor sortlarinin davamhihiginin su rejimi gostaricilorina gora giymatlondirilmasi
o Sortlarmn adi
Gostaricilar i
Sakar | Volgograd Ilkin Sahin Zafar Leyla
Umumi suyun miqdari, %-lo 90,0 90,0 87,0 90,0 89,0 90,0
Su saxlama qgabiliyyati, %-la 11,9 15,7 16,9 91 12,6 10,9

Eloco do bizim todqiqatda laboratoriya soraitindo stress amillorin fizioloji parametrlors
xiususilo do xlorofilin miqdarma tosiri Gyronilmisdir. Todgigat naticasinds xlorofil “a”-nin,
xlorofil “b”-nin, xlorofil (a+b)-nin miqdari, xlorofil “a”-nmin xlorofil “b”-ya olan nisbati
hesablanmis, bu diagnostik metodla niimunslorin quraqliq vo duzlulug stresino davamliliq
daracalari giymatlondirilmisdir.

Molumdur ki, xloroplastlar fotosintez prosesindo oksigen dasinmasinda, oksidlosdirici vo
fotosintetik fosforlagsmada, bir s6zlo bitki organizminds imumi maddallor miibadilasinds istirak
edirlor. Ona gora do stress amillarin xlorofilin migdarina tasiri fotosintezin intensivliyinds 6ziini
birtizo verir. Qeyri-alverigli miihit amillorindon olan duzlulug vo quraqliq stresi bitkilorin
fizioloji statusuna tasirindon slavs fotosintezin normal gedisino nozara c¢arpacaq doracads tosir
gostorir (Monosa u ap., 2014).

Q.V.Udovenkonin islarinds geyd olunur ki, doymus xlorid miihitinds yasil pigmentlarin
miqdart azalir (Y goBenko, 1975).

Duzlulug va quraqliq stresindon xlorofilin miqdarinin azalmasi fotosintez intensivliyinin
zoiflomasinag gatirib ¢ixarir (MBanos, 2013).

Pigment sisteminds doyisikliklor asasan labil olagali xlorofil “a”-nin hesabina bas verir.
Xlorofil “b” iso daha davamlidir az dayisir va bu xlorofil “a” ilo miiqayisods xlorofil “b”-do su
molekullarinin rabito enerjisinin daha méhkom olmasi ilo alagodardir. Xlorofil “a”-nin xlorofil
“b”-ya nisbati isa yiiksok olanda hamin niimuns daha ¢ox davamli hesab olunur.

Odur ki, quraqliq vo duzluluq miihitindo pigment sistemindo bas veron doyisikliklori
oyranmokla davamliliq hagqinda diagnostik fikir sdylomok miimkiindiir. Bels ki, duz vo quraqliq
miihiitindo pigment qatilifinin su (nozarat) variantina nisboti davamli formalarin se¢ilmosi tigiin
bir 6l¢ii vahidi kimi gobul olunmusdur (Majidova, 2021).

Alinmis natico no godor yiiksok olarsa, niimuno bir 0 godor davamli forma kimi qgabul
olunur. Bu tisuldan istifado etmoklo todgigat obyekti olan 6 pomidor sortunun duza va quraqliga
davamlilig1 6yronilmis vo davamli sortlar askar edilmisdir. Alinan naticalor cadval 2-do 6z oksini
tapmigdir.

Coadval 2-don goriindiiyii kimi duz vo quraqliq 6yranilon sortlarin pigment sistemina tasirsiz
otiismomisdir. Biitiin hallarda xlorofil (a+b)-nin migdar1 nazarato nisbaton az va ¢ox doracads
azalmisdir.

Belo ki, Sokor sortunda nozarotdo xlorofil (a+b)-nin miqdar1 6,57 mq oldugu halda
quraqligda bu gostarici 5,27mq, duzlu miihitds iss 6,03 mg-a borabar olmusdur. Bu sortda stres
amillor hom xlorofil “a”-nin, ham xlorofil “b”-nin miqdarinin azalmasina sobob olmusdur.
Xlorofilin migdarinda quragligda xlorofil “a”-nin toxminon 20% (depressiya doracasi 80%),
duzluluqda iso 19% (depressiya doracasi) azalma miisahido edilmisdir. Alinan gostaricalora gora
bu sortu stress amillors orta davamli sort kimi gqiymatlondirmok olar (Cadval 2, Sakil 1.).

Volgograd sortunda isa xlorofil (a+b)-nin depressiya doracasi quraqliqgda 88 faiza, duzlu
miihitdo 94 faizo baraboardir. Bu o demokdir ki, xlorofil (a+b)-nin miqdarinda quraqliqda 12 faiz,
duzlu miihitda iso 6% azalma bas vermisdir.
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Cadval 2
24 saathq quraqhq va duz stresindan sonra xlorofil (a+b)-nin,
xlorofil a-min va xlorofil b-nin miqdarinda bas veran dayismalar
Noazarat Quraqhq Duzluluq

50%‘1““ XI [ X [Xla/ [ o | XI | XI [ Xl [ = | XI | XI | Xlal | =

“a” “b” le ;*_CG/ “a” “b” le E‘; “a” “b” le \;";

X X X
Sokar 450 | 2,07 | 2,18 | 6,57 | 3,79 | 1,48 | 2,56 | 527 | 3,86 | 1,46 | 2,65 | 5,32
Volgoqgraq 512 | 2,42 | 2,12 | 7,54 | 457 | 2,01 | 228 | 658 | 494 | 2,12 | 2,33 | 7,06
Ilkin 452 1 221]205|6,73 |39 | 165|240 561 | 4,15 | 151 | 2,75 | 5,66
Sahin 472 1215|220 | 6,87 |475|185| 257|660 | 447 | 192 | 2,33 | 6,39
Zafar 439 1195|226 |634|367|155]|237|522| 402 |168| 240 | 570
Leyla 517 | 2,18 | 2,38 | 7,35 | 4,78 | 198 | 242 | 6,76 | 4,78 | 207 | 2,31 | 6,85

Bu sortda da xlorofil “a”-nin xlorofil “b” nisbotino nazoron stress amillorin  tasirindon
doyison xlorofil “a” olmusdur. Alinmis naticalora asason Volqograd sortunu quraqliga orta
davamli, duza davamli sort kimi giymatlondirmok olar.

[lkin pomidor sortunda xlorofil (a+b)-nin migdarinda hom duz, ham do quraghigin tasirindon
nazors garpacaq dorocado dagilma bas vermisdir. Belo ki, duzun tasirindon 15 faiz, quragligin
tasirindan iso 16 faiz dagilma miisahido edilmisdir. Xlorofil “a” va xlorofil “b”-nin do miqda-
rinda tocriibi variantlarda nozaroto nisboton azalma miisahido edilmisdir. Alinmis naticalora
osasan Ilkin sortu ham duza, hom da quraqgliga orta davamli sort kimi qymatlondirilmisdir.

Leyla pomidor sortunda da stres amillarin tasirindon hom xlorofil “a”-nin, hom xlorofil “b”-
nin hom do xlorofil (a+b)-nin miqdarinda azalmalar bas vermisdir. Lakin xlorofil “a”-nin
xlorofil “b”-ya nisboti demok olar ki doyismoz qalmisdir. Bu gostarici nozarotds 2,38 oldugu
halda, quraqliqda 2,42, duzlu miihitdo 2,31-0 boarabardir. Xlorofil (a+b)-nin nazarsto nisbaton
depressiya dorocasi quraqligda 92%, duzlu miihitdo 93% olmagla, yeni xlorofil (at+b)-nin
miqdarinda quraqligda 8%, duzda iso 7% dagilma bas vermisdir. Aldigimiz naticolor Leyla
pomidor sortunu duza va quraqliga davamli sort kimi gabul etmays imkan verir.
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Sakil 1. 24 saathq quraqhq va duz stresindon sonra xlorofilin miqgdarinda
bas veran depressiya daracasi (faizls)

130




AMEA Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild XI, M 2 (2022)

6 pomidor sortundan su rejimi parametrlorinin vo stress amillarin tasirindon sonra xlorofil
(at+b)-nin migdarinda bas veran doyismays asason su saxlama gabiliyyati 9,1% olan (ysni daha
az su itiron) vo depressiya doracasi quraqliqgda 96,0 faiz, duzlu miihitds iso 95 faiz olan Sahin
sortu duza ve quraqliga davamli kimi qiymatlondirildi.

Stress amilloro davamliligina gora Leyla pomidor sortu Sahin pomidor sortundan sonra
ikinci yerds gorarlasir. Belo ki, bu sortun su saxlama gabiliyyasti 10,9% xlorofil (a+b)-nin stress
mohlullarda depressiya daracasi quraqliqda 92, duzlu miihitds iss 93 faizo barabardir.

Bu sortlarin stress amillora davamliliginin dyronilmasilo yanasi, onlarin giinvurmaya, topa
clirimasi, famoz goboalok va yarpaq qivrilmasi virus xastaliklorina davamliligi da giymatlon-
dirilmigdir. Onlardan Sahin, Leyla vo Zafor sortlarinin gostorilon Xastsliklora davamli oldugu
miiayyan edilmigdir.

NOTICO

Su rejimi parametrloring, stress amillara va bir sira xastaliklors davamliligina géra Sahin vo
Leyla pomidor sortlar1 dyranilon digar sortlardan forglonarok duza ve quraqliga davamli kimi
giymatlondirildi.
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Xasaga Ao0bimoBa, Maxoy6a MancypoBa
Hucmumym cenemuueckux pecypcos HAHA

I/I3BGCTHO, 4TO IIpU BOSILGI‘/'ICTBI/II/I CTPECCOBLIX (baKTOpOB Ha paCTCHUd NPOUCXOAUT PAL
(I)I/ISI/IOHOFI/IIIGCKI/IX IMpouecCoB. Ot MMpoUCCChl MOKHO U3YYUTHb PA3HBIMU AUATHOCTHYCCKHUMU METOAAMU
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W JaTh TpenBapuUTelbHBIE CBEACHUS O COJIe- M 3aCyXOyCTOHYMBOCTH pacTeHHWid. B »3Tol paborte ¢
UCIIOJIb30BAaHUEM 3TUX METOJOB CTaBUIIACH 1I€ITh H3YUUTh COJIC U 3aCYyXOYCTOHYUBOCTH 6 COPTOB TOMATOB
- Caxapnbiii, Bomrorpanckuii, Wnekun, [laxun, 3adap, Jleiina. Ha nHayanpbHOM OdTame wu3yvaiu
mapaMeTpbl BOJTHOTO PEXHMa B JIUCTHAX, 00Iee KOJMIECTBO BOJBI U CIIOCOOHOCTH yIEPKHUBATh BOIY B
MIEPUO/ AKTUBHOW BETETAIlMU 3TUX COPTOB. OJHUM M3 ITUATHOCTHYECKUX METOIOB, MPUMEHSEMBIX MPU
U3y4YCHUU CTPECCOYCTOWYHMBOCTH, SBISCTCS M3ydeHHE M3MEeHeHMH xjopodwmuia (a+0). [lon neiicrBuem
CTPECCOBBIX (PAKTOPOB MPOUCXOJUT PA3PYLICHUE 3CNEHBIX IUIACTH[, YTO MPUBOJUT K YMEHBIICHHUIO
KomdecTBa xjopodmuia. OMHAKO YeM MEHBIIE MUTMEHTHI H3MEHSIOTCS T10]] BO3ICHCTBUEM CTpECcca, TeM
crabuiabHee oOpasibl. KomruecTBo xnopoduiia (a+b) B Tomare [llaxun ymeHbInuiaock Ha 4 % B 3acyxy,
Ha 5 % B 3aconeHHOU cpene, y copta Jleitna Ha 8 % B 3acyxy u Ha 7 % B 3aconeHHoi cpeze. Ilo
MOJTyYEHHBIM PE3yJIbTaTaM M ImapamMeTpaM BOJHOIO pekuMa (BOAOyaepKuBatomas crnocooHocts 9,1; 10,9
) copra TtomaroB Illaxuu u Jleiila OICHEHBI KaK Ccoje- W 3acyXOycroWdmBble. 110 H3MEHEHHIO
xyopodumia (at+0) copra TomaroB 3adap u Bonrorpan ObUTH OIEHEHBI KaK CpPeIHE3aCyXOYCTOUYHBHIE,
coleycroiuuBeie, a copra TomatoB lllekep u WnbkuH - Kak CpeqHEYCTOWYMBBIE K OOOMM CTpeccaM.
BonoynepkuBaromasi CrtocOOHOCTh 3THX cOpTOB Kojebiaercs ot 11,9 mo 16,9%. Ilomumo uccrienoBanus
YCTOHYHMBOCTH HW3YyYa€MbIX COPTOB TOMAaTOB K CTpEccOpaM, TaKKe OLEHUBAIM HMX YCTOWYMBOCTH K
COJIHEYHOMY ynapy, OyropuaToii THwid, TpuOy ¢amMo3y U BHPYCHBIM 3a00JICBAaHHSIM KypUaBOCTH
muctheB. U3 Hux copra Lllaxwun, Jletina u 3adap okazanuck yCTOHUUBBIMHU K STHM 3a00JIEBAaHHSIM.

Knrouegvie cnosa: momam, 6000yoepiricaemocmn, Xnopogunn (a+o), zacyxa, ycmouuugocms

PRIMARY DIAGNOSIS OF STRENGTH RESISTANCE OF SOME TOMATO
(Solanum Lycopersicum) VARIETIES BY PHYSIOLOGICAL METHODS

Gulara Mecidova*, Sabir Hasanov, Lala Abdullayeva, Xayala Abishova, Mahbuba Mansurova
Genetic Resources Institute of ANAS

It is known that a number of physiological processes occur during the influence of stress factors on
the plant organism. It is possible to study these processes with different diagnostic methods, to give
preliminary information about the resistance of plants to salt and drought. In the study, we aimed to study
the salt and drought tolerance of 6 tomato varieties using these methods - Sheker, Volgograd, Ilkin,
Shahin, Zafar, Leyla. At the initial stage, we studied the parameters of water regime in the leaves, the
total amount of water and the ability to retain water during the active vegetation of these varieties. One of
the diagnostic methods used in the study of stress resistance is the study of changes in the amount of
chlorophyll (a + b). Under the influence of stress factors, green plastids break down, which leads to a
decrease in the amount of chlorophyll. However, the less the pigments change under the influence of
stress, the more stable the samples are. The amount of chlorophyll (a + b) in Shahin tomato decreased by
4% in drought, 5% in saline environment, 8% in Leyla variety by drought and 7% in saline environment.
According to the results obtained and water regime parameters (water holding capacity 9.1, 10.9 percent),
Shahin and Leyla tomato varieties were evaluated as salt and drought tolerant varieties. According to the
changes in chlorophyll (a + b), Zafar and Volgograd tomato varieties were rated as moderately drought-
resistant, salt-tolerant, and Sheker, and Ilkin tomato varieties were rated as moderately resistant to both
stresses. Water storage capacity in these varieties varies from 11.9 to 16.9 percent. In addition to
studying the resistance of the studied tomato varieties to stressors, their resistance to sunstroke, hill rot,
famoz fungus and leaf curl viral diseases was also assessed.Of them, Shahin, Leyla and Zafar varieties
were found to be resistant to these diseases.

Keywords: tomato, water retention, chlorophyll (a + b), drought, durability.
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QURAQLIQ SORAITINDO BECORILON SINTETIK BUGDA
GENOTIPLORININ KEYFIYYOT GOSTORICILORINO GORO
QiYMOTLONDIRILMOSI

MOTANOT BABAYEVA

AMEA Genetik Ehtiyatlar Institutu, Azorbaycan Respublikasi, Baki sah., AZ 1106, Azadliq pr., 155;
ameagei@mail.ru

Sintetik bugda niimunalarinin aksariyyati galocokds yeni sortlarin ahmmasi maqgsadils beynalxalq
seleksiya programlarinda genis istifado olunur. Bu magsadle élkamizds do miixtalif istigamatli elmi-
tadgiqat islori aparihr. Hazirda, AMEA Genetik Ehtiyatlar Inistitutunda miixtolif bugda niimuno-
larinin mahsuldarhg va yetismo miiddoatinin, xastaliklara, quraqhq va duzlulug streslarina davamlihq
daracalarinin dyranilmasi istigametinda genis tadqiqat islori aparihr. Hazirki tadqiqat isi KTN 9kingilik
ET institutunun Cslilabad Bélga Tacriibo Stansiyasinda (BTS) yerina yetirilmisdir. Todqigat isindo 68
sintetik heksoploid bugda genotipindan istifads edilmisdir. Onlarda, asasan, ziilalin, avazolunmaz amin
tursularindan lizin va triptofamin miqdari tayin edilmis, homginin, hamin niimunalorin mahsuldarhq
potensiali (1 m? todqiq olunmusdur. Ziilahn analizi Keldal iisulu, avozolunmayan amin tursularindan
triptofanin analizi A.Ermakov va N.R.Yaros iisulu il9, lizin analizi iso S.Museyko va A.F.Sisoyeva iisulu
ilo apariib. Damys soraitinds todqiq olunan 68 sintetik bugda genotipinin doninds iicillik orta
gostaricilora asasan, ziilalin miqdari orta hesabla 9,1-18,7 % arasinda dayismisdir. Bunlarin arasindan
yiiksok ziilal gostaricisine malik olan niimunalor secilmis, eyni zamanda, homin genotiplords
avazolunmaz amin tursularmin (lizin, triptofan) migdar va onlarin mahsuldarhq gostaricilori miiayyan
olunmusdur. Tadqgig olunan sintetik heksaploid bugda niimunslor arasinda standart 9Kkingi 84 (15,9%)
sortundan daha yiiksak notico gostormis 20 sintetik heksaploid bugda genotipino rast goalinmisdir.
Ziilala gors oan yiiksok gostarici 59 J-3 Yaponiya niimunasinds geyds alimmugdir. Homin niimunada
dandaki ziilahn miqdan 18,7 %, lizin — 1,53 %, triptofan — 0,55 % taskil etmisdir. Tadgigat naticasinda
yiiksak biokimyavi gostaricilari ila farglonon niimunalor askar edilmisdir. Yiiksok gostaricilora malik
sintetik bugda niimunalorindan seleksiyada yeni keyfiyyatli sort vo formalarin ahnmasinda istifada edils
bilar. Aparilan analizlor naticasinda ziiali yiiksok olan aksar niimunslords lizinin miqadrimin az,
triptofanin migdariin isa ¢ox oldugu, yani ziilam migdarimn lizinin miqadn ilo tors, triptofanin
miqdan ilo is3 diiz miitanasib oldugu askar edilmisdir ki, bu da bir ¢ox tadqiqat¢ilarin alda etdiyi
naticalarls iist-iists diisiir.

Acar sozlar: sintetik bugda, ziilal, lizin, triptofan

GIRIS

Bugda, biitiin diinyada oldugu kimi, 6lkemizds do on osas gida mohsullarinin slds olundugu
birillik taxil bitkisidir. Bununla yanasi, iqtisadi baximdan tarla okingiliyinds sosial vo madoni
olaraq vo heyvan qidalanmasinda strateji bir mohsuldur. Bugdanin on yaxin qohumu olan
Aegilops L. cinsinin genetik potensialin1 6ziindo comlogdiron sintetik bugda diinyanin aparici
morkozlorinin seleksiya proqramlarinda genis istifado olunur ki, bu da ilkin materialin genotipik
miixtolifliyinin shomiyyatli deracods genislonmaosinag, biotik vo abiotik streslors davamli yeni
bugda formalarinin istehsalina komok edir (Illamanun, 2017). Sintetik hexaploid bugdalar
(SHW, Triticum turgidum—Aegilops tauschii) yeni bir riiseymmplazmasi manbayi olub, bir ¢ox
tstlinliiklorine gora, o ciimlodon biotik vo abiotik stresloro qarst davamliligin artirilmasi
moqsadilo diinya soviyyasindo miixtalif seleksiya proqramlarina colb oluna bilor (Van Ginkel,
2007; Dreccer, 2007; Cooper, 2013; Tang, 2015). Bu tstiinliiklor sayasinda sintetik heksaploid
bugda genotiplori diinya soviyyasindo miixtalif seleksiya proqramlarima calb olunur (Dreccer,
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2007; Cooper, 2013; Tang, 2015).

Sintetik heksaploid bugdalarin doninin torkibinds ziilalin miqdarinin ¢ox olmasi haqqinda
odobiyyat molumatlar1 kifayot Qgodordir. Yumsaq bugda ilo sintetik bugda genotiplarinin
keyfiyyat xiisusiyyatlorini garsilasdirdiqda, dondoki ortalama ziilal miqdarinin standart Seri M82
yumsaq bugda sortunda 13,1 %, sintetik heksaploid bugda genotiplarinds isa 15,5 % oldugu va
sonuncularin statistik olaraq shamiyyatli daha yiiksok ziilal miqdarina malik olduglar1 miioyyan
edilmisdir (Lage, 2006). Elaca do onlarin torkibinds 12,5-23,6 % arasinda toroddiid edon ziilal
movcuddur (Epmaxos, 1972). Sintetik heksaploid bugda, yumsaq bugdaya nisboton, daha yiiksok
ziilal, lizin, nisasta, B qrupu vitaminlari ilo zongin torkibo malikdir (Epmaxos, 1969). Homginin,
sintetik heksaploid bugda slverissiz xarici miihit garaitine do déziimlidiir. Belos ki, 0, zaif torpaq
Vo uygun olmayan iqlim soraitindo yiiksok saviyyado yetisdirilo bilor (Griffith, 2004;
Jlanoukuna, 2011, Mcgoverin, 2011).

MATERIALVO METODLAR

Todqiqat isi Okingilik ET Institutunun Colilabad Bolgo Tocriibo Stansiyasinda yerino
yetirilmigdir. Todqiqgat zaman1 introduksiya olunmus 68 sintetik heksoploid bugda genotipindon
istifado edilmisdir. Bu niimunalorin toxumlarinda ziilalin, triptofanin vo lizinin miqdar
Oyronilmisdir.

Ziilalin tayini - Keldal tisulu ilo hoyata kegirilmisdir. Bu metoda asason, narin tytidillmiis
niimunadon 120-150 mq gotiiriilorok Keldal kolbasina tokiilir, tizerine 5-7 ml qati sulfat tursusu
vo 1 q katalizator oslave edilorak yandirilir. Niimuno Keldal aparatinda qovruldugdan sonra
titrlonarak tarkibindoki azotun miqdar: tayin edilir.

Lizinin toyini - S.Museyko vo A.F.Sisoyeva tsulu ilo, iki tokrarda olmagla, hoyata
kegirilmigdir. Bunun ii¢iin sinaq siisosine 30 mq un alavs edilib, 2%-li Na,CO3; moahlulunda 10
doagigoe arzinds 80°C-do su hamaminda hidroliz etmaklos toyin edilir.

Triptofan - A.Ermakov, N.R.Yaros tisulu ilo toyin edilmisdir. Bunun ii¢iin 200 mq narin
tiytidiilmiis niimunoa 100 ml-lik kolbaya tokiiliir. 25%-li KOH mohluluna 4%-li hall olunmus
jelatin mohlulu tokiilorok kolbaya olave edilir vo 18-20 saat miiddatindo 40°C temperaturda
hidroliz edilorak triptofanin migdar1 tayin edilir.

Torofimizdon aparilmig todgigatin  mogsadi introduksiya olunmus sintetik bugda
genotiplarinin danlorindaki ziilal, triptofan, lizinin migdarini tayin etmok va yiiksok gostaricilora
malik niimunalori segmokdan ibarat olmusdur.

NOTICOLOR VO ONLARIN MUZAKIRISI

Damys soraitinds Calilabad BTS-da apardigimiz tadqiqat isinin 3 illik orta naticasine asasan
dondo ziilalin miqdar1 orta hesabla iso 9.1-18.7% arasinda doyismisdir.

Tadgigat dovriinds aparilan biokimyavi analizlarin naticasine asasan donin torkibindoki asas
keyfiyyat gostoricisi - ziilalin miqdar1 yliksok olan bir sira niimunalor miioyyon edilmisdir
(cadval).

Colilabad BTS-do domys soraitindo yiiksok ziilal gostoricisine gora forqlonmis 20 sintetik
bugda genotipi secilmisdir ki, bu da standart Oking¢i-84 yumsaq bugda sortundan (15,9 %) bir
gadar yiiksokdir. Aparilan todqiqat naticasindo molum olmusdur ki, quraqliq soraitinds becarilon
sintetik bugda niimunslorinin donlorindoki ziilal gostaricilori suvarma soraitinds becarilonlors
nisbaton yiiksak olur. Ziilal gostaricisi oan yiiksok olan genotipin Yapon niimunasi 59 J-3 oldugu
geyds alinmig vo hamin niimunanin donindaki ziillain migdar1 18,7 % toskil etmisdir.

Codvaldo praktiki seleksiya islorindo giymatli baslangic material kimi istifadosi maslohot
goriilon yiiksok ziilal gostaricisine malik genotiplor verilmisdir.
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Cadval
Dands yiiksak ziilal gostaricising gora forglonan sintetik bugda niimunalori
Ne | Niimunonin adi Ziilal Lizin, Triptofan, 1000 donin kiitlasi,

B (N%5,7 %) %-Is %o-1o g-la
1 St. Okingi-84 15,9 1,94 0,59 47,7
2 3S-YT-6 16,5 1,55 0,58 46,26
3 5S-YT-8 16,0 1,49 0,69 44,74
4 6S-YT-9 16,0 1,48 0,72 48,71
5 9S-YT-12 15,9 1,33 0,60 46,64
6 12 S-YT-15 16,7 1,42 0,60 39,64
7 16 S-YT-19 17,2 1,39 0,61 41,7
8 17 S-YT-21 15,9 1,62 0,58 46,63
9 25 S-E-29 16,4 0,96 0,64 42,4
10 | 29 S-E-33 16,9 1,17 0,65 41,92
11 | 30 S-E-34 16,1 1,21 0,70 41,81
12 | 38 S-E-44 16,0 0,99 0,63 51,72
13 | 41 S-E-47 16,7 1,45 0,59 46,06
14 | 46 S-E-53 16,1 1,71 0,62 38,77
15 | 48 S-E-56 15,9 1,90 0,56 47,6
16 | 57 S-E-66 16,9 1,77 0,63 48,8
17 160J4 15,9 1,69 0,59 40,7
18 |61J-5 17,3 1,72 0,54 49,8
19 |62J-12 17,8 1,67 0,60 45,2
20 | 72J-35 17,2 1,68 0,61 41,6
21 | 59J-3 18,7 1,53 0,55 43,7

Qeyd etmok lazimdir ki, imumiyystlo, hom domys, ham do suvarma soraitinds becarilon
bitki ntimunalorinds ziilalin miqdar1 eyni olmur. Hatta, bazi todqiqat islorino gora, suvarma
soraitindo becarilon niimunalorin donindoki ziilalin miqdari, quraqliq soraitindo becarilon
niimunslordokindan ¢ox olur. Ancaq don dolma dovriinds bitkido olan karbohidratlar suda daha
tez holl oldugundan, govdodon dons karbohidratlarin toplanmasi, ziilala nisboton, yiiksak olur.
Naticods, suvarma soraitindo sapilon bitkinin doninin kiitlesi ¢oxalir, ziilalin miqdar1 iso asagi
diistir.

NOTICOLOR

Apardigimiz analizlor naticasinds ziilali yiiksok olan oksar niimunalords lizinin migadrinin
az, triptofanin miqdarmin iso ¢ox oldugu, yoni ziilalin miqdarinin lizinin miqadr ilo tors,
triptofanin miqdar1 ilo iSo diiz miitonasib oldugu askar edilmisdir. Bu da bizim aldigimiz
naticalorin bir ¢ox tadqgigat¢ilarin (Mcintosh, 1991; Kuzniak, 2004) oldo etdiklori noticalarlo
eynilik toskil etdiyini gostarir.
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OIIEHKA KAYECTBEHHBIX IIOKA3ATEJIE TEHOTHIIOB
CUHTETUYECKOM IMIIEHMUIIbI, BO3JIEJBIBAEMbBIX B YCJIOBUAX 3ACYXH

Maranat baGaeBa
HUncmumym eenemuuecxkux pecypcos HAHA

BoJIbIIMHCTBO CHHTETHYECKHX OOpa3LOB INIIEHMIBI LIMPOKO HCIIOJIB3YIOTCA B MEXIyHapOIHBIX
CEJIEKIIMOHHBIX MPOrpaMMax ¢ LEJIbI0 MOoNyueHHus B OyaynieM HOBBIX copToB. C 3TOi LENbI0 B HAlleH
CTpaHe BEeAyTCS HAyYHO-MCCIIEIOBATENbCKIE paOOTHI 110 pa3InYHbIM HalpaBlieHHAM. B HacTosiiiee Bpemst
B UHctutyTte renermueckux pecypcoB HAHA mpoBoasarcss oOmupHBIE HCCIENOBAaHHUS B HAIPABICHUH
U3y4YCHUS] YPOXKAMHOCTH M CPOKOB CO3PEBaHUs PA3IMYHBIX OOpa3LOB IIICHHUIBI, YCTOWYMBOCTH K
OonesHsiM, 3acyxe u 3aconeHuro. MccienoBarensckas pa®ora BbimonHsiach Ha JIkanunaGanckoi
3onansHO OmnbiTHON Crannmun HayuHo-mccnenoBaTenbCKOro MHCTHTYTa 3emienenus. B uccienosa-
TENbCKOW paboTe WCHONB30BAM 68 TEHOTHUIIOB CHHTETUYECKOW TeKCOIUIOMTHOW MINeHHIBl. B 3Thx
o0pa31ax onpeaessuii KOIMYecTBO Oellka, He3aMEHUMBbIX aMUHOKHUCIIOT JIM3MHA U TPUNTO(AHA U U3ydalld
yposkaitHocTh 3THX 00pasioB (1 M?). Anamms cozepxanus Gelnka IPOBOAWICK mo Meroxy Kembmams,
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orpeJesieHre conepxanus Tpunrodana npoBogwics no A.EpmakoBy m  H.P.SIpom, a omnpezneneHue
nmusuHa o C.Mycetiko u A.®.CricoeBoii. [To cpeaHeMy TpexyeTHeMy IMOKa3aTe0 CoAep)KaHue Oelka y
U3yYCHHBIX TCHOTUIIOB B YCIIOBHSIX 3aCyXH BapbHUpOBAJO B cpeaHeM B mpenenax 9,1-18,7%. Cpenu Hux
Obun 0TOOpaHBI 00pa3lbl C BBHICOKUM COIEpXKAHHWEM Oelika, Takke OBLIM OIpelesiCHbl He3aMEHUMBIE
AMHHOKHCIIOTBI — JIM3WH, TpUnTodaH W mMokazarenu ypoxairHoctu. Cpeau HCCIeIOBaHHBIX 00pas3LmoB
Obutn  BbisIBIICHBI 20 TCHOTHUIIOB CHUHTETUYECKOW T'EKCAIJIOWAHOW MIICHUIBI ¢ 0ojee BBICOKUMHU
pesyabTaTamu, dyeM cT. AkunHum 84 (15,9%). SImonckuit 59 J-3 ObuT OTMedeH Kak oOpasell ¢ caMbIM
BBICOKHM COZIep’KaHHeM OeJIKa, Tak Kak cojepikaHue Oenka B 3epHe cocTaBmio 18,7%, mmsuHa — 1,53%,
a Tpuntodana — 0,55%. B pe3ynbraTe BcciaemoBaHus BBIABICHBI 00Pa3Iibl C BRICOKUMHM OHOXUMHYESCKUMU
nokazarensiMu. OOpa3ibl CHHTETUYECKOH IMIISHUIIBI ¢ BHICOKMMHU TOKa3aTeNsIMH MOTYT OBITH UCIIOJIb-
30BaHbl B CEJIGKUMH Uil TOJIy4eHHS HOBBIX KauyeCTBEHHBIX COpPTOB U ¢opM. B pesynbrare Harmiero
aHann3a ObLIO YCTaHOBJICHO, YTO B OOJIBIIMHCTBE 00Pa3LiOB CHHTETUYECKON T€KCOMJIONIHON MIIEHUIIBI C
BBICOKHM COJIep)KaHueM Oenka cojepkaHue Oenka o0paTHO MPOMOPIHOHATBHO KOJIMYECTBY JH3MHA M
OpsSIMO TPOTIOPLHOHATIBHO KOJIMYECTBY TpUNTO(aHa. ITO COBMNANACT C PE3yJIbTaTaMH, MOIY4YCHHBIMH
MHOTHMH HCCIEI0BATEIISIMH.

Knroueswvie cnosa: cunmemuueckan nuienuua, 68./101(', JIU3UH, mpunmodmn

EVALUATION OF QUALITATIVE PARAMETERS OF SYNTHETIC WHEAT GENOTYPES
GROWN UNDER DROUGHT CONDITIONS

Matanat Babayeva
ANAS, Genetic Resources Institute

Most synthetic wheat samples are widely used in the international breeding program to obtain new
varieties in the future. To this end, various research projects are being carried out in the country. At
present, the Genetic Resources Institute of NASA conducts extensive research to study the yield, ripening
period, disease resistance, resistance to drought and salinity conditions of various wheat samples. The
research work was carried out at the Jalilabad Regional Experimental Station of the Research Institute of
Crop Husbandry. 68 synthetic hexaploid wheat genotypes were used in the research work. In these
samples, mainly protein, essential amino acids - lysine and tryptophan, yield (1 m?) were studied. The
analysis of protein content was carried out according to the Kjeldahl method, and the determination of
tryptophan content from non-essential amino acids was carried out according to A. Yermakov, N. R.
Yarosh and lysine according to A.S. Museiko and A. F. Sysoev. According to the 3-year average result,
the protein content of these genotypes varied on average from 9.1 to 18.7% under drought conditions.
Among them, samples with a high protein content were selected and essential amino acids — lysine,
tryptophan and yield indicators were also determined. Compared to St. Akinchi 84 (15.9%), the results
revealed in 20 synthetic hexaploid wheat genotypes were higher. Japan 59 J-3 was recorded as the
sample with the highest protein content, and the grain protein content was 18.7%, lysine 1.53%, and
tryptophan content 0.55%. As a consequence, samples with high biochemical parameters were identified.
Synthetic wheat samples with high parameters can be used in breeding programs to obtain new high-
quality varieties and forms. As a result of our analysis, it was found that in most samples with high
protein content, the protein content is inversely correlated with the amount of lysine and directly
correlated with the tryptophan content. This coincides with the results obtained by many researchers.

Keywords: synthetic wheat, protein, lysine, tryptophan
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UOT 635.91
ANTIHELMINT SOMORONIN BITKIiLORIN TORKIBINDON ASILILIGI
SALEH MOHORROMOV

AMEA Genetik Ehtiyatlar Institutu, Azarbaycan Respublikasi, Baki sah., AZ 1106, Azadlig pr., 155;
salehmaharramov@mail.ru

Tadqiqatlarimizda helmintoloji yarma iisulu ilo sarimsaq, yovsan, biyan, iizarlik, davatikani va
acihq bitkilarinin antihelmint samaraliliklori miiayyanlasdirilmisdir. Tacriibalor har birinds 6 bas
olmagla 6 tacriiba, 1 nazarat grupundan ibarat 7 qrupda toplanmis 42 bas qoyun iizarinds
aparilmigdir. Heyvanlar helmintlarlo yoluxma daracasi, ¢akilori, yas1 nazara alinmaqla qruplara
ayirilmisdir. Buna gora do heyvanlarin helmintoovskopik iisullarla helmintlarlo yoluxmasini tayin
etdikdon sonra qruplara béliinmiisdiir. I qrupda olan, modo bagirsaq nematodlar1 ilo tobii
yoluxmus goyunlarin har birina 2 giin 150 q sarimsagin soganagim azmaklo alinmis suyu su ila
qarisdirib icidilmisdir. IT qrupda olan heyvanlarin har basina 3 giin 150 q yovsan yedizdirilmisdir.
111 grupda olan goyunlara isa 3 giin miiddatinds har giinda 250 g olmagla biyan veriilmisdir. IV
qrupdaki helmintlorlo yoluxmus qoyunlara 3 giin 150 q iizorlik qiivvali yemlo qarisdirilmis
formada yedizdirilmisdir. V qrupdaki heyvanlara 5 giin 250 g davatikani, VI qrupun heyvanlarina
1S3 3 giin 200 q acihq bitkisi yedizdirilmisdir. Aciliq bitkisi do qiivvali yemls qarigdirilmis formada
verlmisdir. VII qrupdaki helmintlorlo yoluxmus qoyunlara adi saraitds saxlanmagla antihelmint
tasirli bitkilar yedizdirilmirdi. Bitkilarin verilmasi basa ¢atdigdan sonraki 3 giindo antihelmint
bitkilor gobul edan va nazarstds olan heyvanlarin hamsi istifado edilacok formada kasilarak
helmintoloji yarma aparnlmisdir. Qoyunlarin sirdan, nazik vo yogun bagirsaqlarinda lokalizasiya
edan hemonxus, strongilyat va trixosefalyuslar1 toplanib qruplar iizrs Barbagolla mahlulunda
fiksasiya edilmisdir. Sarimsaq suyu verilon heyvanlarda hemonxuslara qars1 antihelmint
samaralilik 84,9%, strongilyatlara qars1 86,3%, trixosefalyuslara qars1 iso 52,7% olmusdur.
Nazarat grupu ilo miiqayisado yovsanin hemonxuslara garsi samaraliliyi 81,5%-9, strongilyat va
trixosefalyuslara qars1 antihelmint somaraliliyinin intensivliyi iss miivafiq olaraq 81,8 va 48,7%-3
catmisdir. Biyanin hemonxuslara qars1 intensiv somarsliliyi 79,3%, strongilyatlara qars:
antihelmint samoraliliyi 77,1%, trixosefalyuslara qarsi isa 40,1% haddinds olmusdur. Uzarliyin
meyvalarin  yetismo marhalesinde hemonxuslara qarst antihelmint samoraliliyi  85,7%,
strongilyatlara 84,3%, trixosefalyuslara qarsi isa 47,6%-0 catmisdir. Heyvanlarin yem bazasina
daxil olan davatikamn hemonxozlarda 74,5%, strongilyatozlarda 72,4%, trixosefalyozlarda iso
40,1% samoaralilik vermisdir. Aciigin hemonxuslara qars1 samaralilik intensivliyi 80,6%,
strongilyatlara 81,7%, trixosefalyuslara qars iso 50,3% olmusdur.

Acar sézlar: antihelmintik samaralilik, sarumsaq, yovsan, biyan, iizarlik, davatikani, aciliq

GiRiS

Bitkilorin heyvan monsalli canlilara, o ctimlodon helmintlora tasir soviyyasi onlarin
torkibindoki foal tosiredici maddolordon asilidir. insanlarin helmintlordon azad olunmasinda
vegeterian dieta - gida rasionunda meyvs Vo torovoz mohsullarinin olmasi xiisusi rol oynayir.
Onun toyinatinda baslica magsad parazitlorin qidasini toskil edon maddalorin rasiondan ¢ixaril-
masidir ki, bunun da asasini giindolik qidamizda istifado etdiyimiz ot vo siid mohsullari togkil
edir. Bu mohsullar ¢ox zaif hazm oldugundan hozm sisteminda qurdlar ii¢iin qida miihitini toskil
edirlor. Buna goro do otyeyon heyvanlarin qobul etdiyi helmintosid tosirli bitkilor onlarin
kimyavi preparatlar totbigq edilmodon helmintlordon azad edilmasine sabab olur.

Qadim dovrlorda helmintaleyhi vasito kimi bitki monsali maddalordon genis istifada edilib:
erkok ayir dosoyi, hind yovsani ekstrakti, gabaq toxumlar1 vo S. Erkok ay1 dosoyi Vo yovsan
lentsokilli, gabaq toxumlar1 yast1 vo girds qurdlara gars1 helmintosid vasito Kimi homiso istifads
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edilib vo bu giin do tovsiys edilir. Son illor aparilan arasdirmalar da bir ¢ox bitkilarin antihelmint
tosiro malik oldugunu gostorir: domravotu, dag toerxunu, yabani kotan, giilobatin, galxanok,
dir¢ok, aciliqotu, ¢asir vo s.

Bitki mansgalli preparatlar kimyovi maddslorlo miiqayisodo daha tohliikasizdir vo buna goro
do onlar1 uzun miiddoat vo six kurslarla toyin etmok miimkiindiir. Parazitar xastoliklorin miialicosi
liclin fitoterapiyada efir yaglarla, act maddslorlo zongin vo torkibindo artemizin, santonin olan
bitkilor daha genis istifado edilir. Gostorilon komponentlor antiseptik tosir gostorir, parazitlorin
hayat foaliyyatini pozur, parazit vo bagirsaq qurdlarinin pozdugu hozm sirslorinin ifrazini nizam-
layir, hansi ki, hozm traktinin motor foaliyyatini yiliksaldir vo qurdqovucu tasir gostorir (AHTH-
reJIbMUHTHBIE (DUTOTIPETIapaThl).

MATERIAL VO METODLAR

Odobiyyat molumatlaria vo bizim tocriibalorimizo asason daha c¢ox efir yaglarina malik
olan bitkilor yiiksok helmintosid samaro gostarirlor. Bitkilorin torkibindoki foal tasiredici mad-
dalor tobii ki, ilk névbado onlarin néviindon asilidir. Onlarin toplanma dovriindan, qurudulma
mexanizmindon va s. amillordon do asili olaraq torkibindoki maddslorin miqdar doyisilo bilir.
Bununla yanas1 bitkilorin inkisaf etdiyi torpagin torkibi do bu maddoslorin miqdarina tosir edir.
Uzvi vo geyri iizvi maddelorlo zongin olan torpaglarda tobii yayilan vo becarilon bitkilorin
torkibindo foal tasiiredici maddoalorin miqdar: nisbaton yiiksok olur. Bunlara asason antihelmint
somaraliliklorini miioyyanladiracayimiz bitkilorin toplanma yerinag, vaxtina, qurudulma soraitine
xtisusi digqoat edilmisdir (Maharromov, 2014).

Apardigimiz todqiqatlarda helmintoloji yarma tisulu ilo sarimsaq, yovsan, biyan, tizorlik,
dovatikani vo aciliqotu bitkilorinin antihelmint somaraliliklorinin soviyyasi miiayyanlasdiril-
misdir. Tocriibada olan heyvanlar har qrupda 6 bas olmaqla 7 qrupa ayirilmisdir. Heyvanlarin
gruplara ayrilmast onlarin helmintlorlo yoluxma daracasi, ¢okilori, yasi nazors alinmagla edil-
misdir. I qrup heyvanlara hor bas heyvana 2 giin 150 q sarimsaq soganaginin ozilmoklo alinan
suyu i¢irdilmisdir. IT gqrupda olan heyvanlarin har birina 3 giin 150 q yovsan, III qrupa iss homin
rejimda 250 q biyan yedizdirilmisdir. IV qrup heyvanlara 3 giin 150 q {izorlik, V qrupa 5 giin 250
g dovatikani, VI grupa iso 3 giin 200 q aciliq yedizdirilmisdir. VII qrup heyvanlar antihelmint
bitkilor verilon qoyunlarla eyni soraitdo saxlansa da onlar adi bitkilorlo yemlonmisdir. Tocriiba
qurtardigdan sonra 3 giin miiddstinds biitiin qruplardaki heyvanlar kasilib hazm sistemi - sirdan,
nazik vo yogun bagirsaqlar1 yarilib, miivafiq olaraq hemonxus, strongilyat vo trixosefalyuslari
toplanib, say1 miiayyanlosdirib, fiksasiya edilmisdir. Tocriibads vo nazarstds olan heyvanlardan
gotiirilon helmint saylarma osason verilon bitkilorin intensiv vo ekstensiv somaraliliklori
miioyyon edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

I grupdaki tocriibo heyvanlarimin hemonxuslarla yoluxma intensivliyini noazaratdo olan
heyvanlarin hemonxuslarla yoluxma saviyyasi ilo miiqayiso etdikdo 2 giin hor basa 150 q
sarimsagl ozmoakla alinan suyunu igirtdikdo helmintlora garsi intensivlik somarasinin 84,9% ol-
dugu miioyyon edilmisdir. Sarimsaq alan heyvanlarin yalniz 3-ii hemonxuslardan tam azad
oldugundan bitkinin ekstensiv somaraliliyi 50%-o ¢atmisdir. Sarimsagin strongilyatlara qarsi
antihelmint somoraliliyinin intensivliyi 86,3% iso olmusdur. Tacriibads olan heyvanlardan yalniz
2-inda strongilyat tapilmadigindan onun ekstensiv somoraliliyi 33,3%-¢atmigdir. Soganagin
trixosefalyuslara qarsi somaraliliyinin intensivliyi 52,7% olmusdur. Tocriibadon sonra 6 bas
heyvandan yalniz birindo trixosefalyus olmadigindan bitkinin helminto qarsi ekstensiv somo-
raliliyi 16,7% toskil etmisdir.

Nozarat grupu ilo miigayisado 3 giin, giindo 150 q yovsan yedizdirilon heyvanlarda
hemonxuslara qarst somoaralilik 81,5%-o ¢atmisdir. Yovsanin strongilyat vo trixosefalyuslara
qarst antihelmint somoraliliyinin intensivliyi miivafiq olaraq 81,8 vo 48,7%-o ¢atmigdir. Kasilon
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heyvanlardan 2-i strongilyatlardan tam azad olduqglarindan onlarda ekstensiv somaralilik 33,3%-o
catmisdir. Tacriibads olan biitiin heyvanlarda trixosefalyus askar edilmisdir.

Helmintoloji yarma miiayinalori 3 giin hor bas heyvanin 250 q biyan yedizdirildiyi qrupda
hemonxuslara qars1 somarilik intensivliyinin 79,3% oldugunu gostorir. Biyanin strongilyatlara
qarst antihelmint samoraliliyi 77,1%, trixosefalyuslara qarsi iso 40,1% olmusdur. 3 giin stron-
gilyatlarla yoluxmus hor bas qoyunun 150 q iizorlik yedizdirilon qrupda hemonxuslara qarsi
antihelmint somoralilik 85,7%, strongilyatlara 84,3%, trixosefalyuslara qarsi iso 47,6%-2 cat-
misdir.

Giindo 250 q (5 giin) dovotikani yedizdirlon heyvanlarin helmintoloji miiayinasi bitkinin
hemonxozlarda 74,5%, strongilyatozlarda 72,4%, trixosefalyozlarda iss 40,1% somoralilik verdi-
yini gostarir. Hor bas qoyuna 3 giin miiddatinds 200 q aciliq yedizdirilon grupda antihelmint
somarolilik hemonxuslara qars1 80,6%, strongilyatlara 81,7%, trixosefalyuslara qars1 iso 50,3%
olmusdur. Biyan, tizarlik, dovatikani va aciliq bitkilorinin verildiyi qruplarda heyvanlarin heg biri
helmintlordon azad olmadigindan hamin gruplarda ekstensiv somarilik miiayyan edilmomisdir.

Bitkilorin torkibina nozor yetirdikdo sarimsagin soganaginda qlikozid allin (0,3%), efir
yaglari (0,5-2%), yaglar (0,06%), fitosterinlor, azotlu maddalor (6,76%), pentoza (0,8-1,06%), C
vitamini (19 mq%) vs yod (0,094 mq%) oldugu goriintir. Goriindiiyti kimi helmintloro asas
tosiredici vasito hesab edilon efir yaginin ¢coxlugu antihelmint somoronin yiikok olmasinin asasini
toskil edir (Jlamupos u ap., 1988; Pabunosuu, 1988).

Uzarliyin biitiin hissolorinds alkaloidlor, harmin, harmalin, harmalol, peqanin agkar edilib.
Yeriistii hissolorinds harmin vo peqanin, koklorinds yalniz harmin, ¢igok va govdasinda iso
peqanin daha ¢ox olur. Toxumlarinda 3-4%-o godor alkaloidlor olur ki, onlarin da asasini harmin
toskil edir. Toxumlarinda onlari girmizi rongs boyayan qirmizi pigment vo yagli maddolor
(14,25%) askar edilib. Helmintlora qars1 foal tosir edici madds hesab edilon harmin vo harmalin
tizarliyin antihelmint somarasinin yiiksok olmasini tomin edir (Jlamupos u ap., 1988).

NOTICOLOR

Tadqiqatlarin naticolori gostorir Ki, on yiiksok antihelmint somoralilik strongilyatlara qarsi
sarimsagin tatbigindo, sonra hemonxuslara qarsi tizorlikdo alinmisdir. Arasdirmalardan molum
olur ki, torkibi efir yaglari, alkaloidlorlo zongin olan bitkilorin antihelmint tosir soviyyasi
yiiksokdir. Buna gora do sarimsaq va tizarliyin antihelmint somaraliliklorinin intensivliyi yiiksok
saviyyados olub - 84,3-86,3% haddino ¢atmisdir.
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3ABUCUMOCTb AHTUTEJIbMUHTHOMN Y®O®EKTUBHOCTH OT COCTABA PACTEHUI

Canex Mareppamos
Hncmumym eenemuueckux pecypcoe HAHA

B Hammx mccnenoBaHusIX METOIOM IelTbMUHTOJIOTHYECKOTO BCKPBITHS OMNPEeIISUTH aHTUTeTbMUHTHYTO
3 PEeKTUBHOCTh YECHOKA, TOJIBIHK, COJIOJIKH TOJIOW, rapMaia, BepOJIOXKbEH KONIOYKM M XBOHHUKA. MBI
IIPOBEJIH OTBITHI HA 42 0BLAX, COOPaHHBIX B 7 TPYIIIAX, COCTOSIIUX U3 6 OMBITHBIX, | KOHTPOJILHOW TPYIIIHL.
Mpl pazfenuiny KUBOTHBIX Ha TPYIIbl B 3aBUCUMOCTH OT CTETIEHM 3apakeHHs TeIbMHHTaMH, OT Beca U
Bo3pacta. lloaToMy mocnme onpeneneHusl 3apaXKeHUs] TeJIbMUHTAMH HCCIEAYEMBIX JKHUBOTHBIX TIe€ib-
MHHTOOBOCKOITIMYECKUMH METOAAMH MBI PA3AeIIN UX Ha TPYMbl. B TedeHne 2 qHeH KaxI0i OBLE TPYIIIBI
I, ecrecTBeHHO 3apaKEHHOW KEITyJOYHO-KHIICUYHBIMA HEMAaToAaMHM, AaBajid Mo 150 r 4ecHOYHOro coxa,
cMentanHoro ¢ Bojxod. JKusoTHbix II rpymnmel ckapmnuBanu no 150 r noneiHu B Teuenue 3 gHeil. 3 mHA
noapsn oBuam Il rpynmer gaBanmu 250 T coioaku rojaoi. 3apakeHHBIM IeIbMUHTaMHU OBLAaM [V rpynmsl, B
Teyenue 3 nHel paBanu 150 T rapmaisl ¢ KOMOMKOPMOM. MBI CKapMIIMBAJIH XKUBOTHBIX V rpymmsl o 250 r
BEpOTIOKBEH KOMIOYKY B T€UCHUE 5 THEH, a >kMBOTHBIM VI rpymier mo 200 T XBOWHUKA B TeUeHHE 3 JAHEH.
MBI Takke CMEIMBAIA XBOMHUK ¢ KopMamu. OBellr, 3apaXeHHBIX rebMuHTaMu VII rpymmsl, coaepskany B
OOBIYHBIX YCJIOBHAX H HE MOAKAPMIIMBAIN AHTHICIbMHUHTHBIMH pacTeHusiMd. [locme 3-x  nmHe#
OTKapMJIMBAHUSI AaHTUTS/IbMUHTHBIMU PAaCTEHUSAMH ITOJOIBITHBIX )KUBOTHBIX M KOHTPOJIbHBIE IPYIIIB] 3a0MIN
OBeIl U IpOBENIM IEIbMHUHTOJIOTMYECKOE BCKpBITHE. MBI cOOpanmu IeMOHXYC, CTPOHIWJISITOB U TpPHUXOLle-
(harrocoB, JIOKaJIM30BaHHBIX B CHIYYT, TOHKOM M TOJICTOM KHMILEYHHKE OBEI M (PUKCHPOBAIM MX B PacTBOpE
Bapbaronna, rpymmaMu. Y >KHBOTHBIX, MOJYYABIIMX YECHOYHBIM COK, QHTHI'€IbMHHTHas 3(pQEKTHBHOCTh
NPOTHB TEMOHXYCOB cocTaBmia 84,9%, nMpoTuB CTpoHrwIsAToB 86,3%, mpoTuB TpuxonedamocoB 52,7%. Ilo
CPaBHEHHIO C KOHTPOJIbHOHW TIpymmoil 3()(eKTUBHOCTH TMOJBIHM MPOTHB reMOHXycoB nocturia 81,5%, a
BBIPQKEHHOCTh AHTUTEJIbMUHTHOW 3()(EKTUBHOCTH NMPOTHUB CTPOHTWIATOB W TpuxouedamocoB - 81,8 u
48,7% coorBeTcTBeHHO. MHTeHCHBHAS 3((EKTUBHOCTH CONOIKU TOJNOH INPOTHB TeMOHXYCOB COCTaBHIIA
79,3%, anTureabMUHTHAS 3PPEKTUBHOCTH MPOTHB CTPOHTWIATOB 77,1%, npotuB Tpuxonedamtocos 40,1%.
AnrturensMuHTHasE 3QdexTrBHOCTS TapMaibl B a3y co3peBaHHs IUIOHOB gocturana 85,7 % mnportus
TeMOHXYCOB, TIpOTHB cTpoHTWwisiToB 84,3 %, mpotuB TpuxonedamocoB 47,6 %. BepOmroxpsi Komoyka,
BKJIFOUEHHAsi B KOPMOBYIO 0a3y »KMBOTHBIX, JIaBajia Mpu reMonxo3ax 74,5%, npu ctponrmisatosax’72,4%, npu
tpuxonedanezoszax 40,1% s¢pdekruBHOCTE. DH(HEKTUBHOCTH MHTEHCUBHOCTH XBOMHMKA IIPOTHUB TEMOHXYCOB
cocrasuiia 80,6%, mpoTHB CTPOHTHIATOB 81,7%, nmpoTuB TpHXoIedamnocos 50,3%.

Kniouesvle cnosa: anmuzensmunmnan Qphekmuenocms, wecHOKa, NOAbIHU, COJIOOKU 207101,
2apmana, 6eponiodicyell KoaouKu, X60HHUKA

DEPENDENCE OF ANTHELMINTIC EFFICACY ON PLANT COMPOSITION

Saleh Maharramov
ANAS Genetic Resources Institute

In our studies, the method of helminthological autopsy was used to determine the anthelmintic
efficacy of garlic, wormwood, licorice, harmala, camel thorn and ephedra. We conducted experiments on
42 sheep, collected in 7 groups, consisting of 6 experimental, 1 control group. We divided the animals
into groups depending on the degree of infection with helminths, on weight and age. Therefore, after
determining the infection with helminths of the studied animals by helminthoscopic methods, we divided
them into groups. For 2 days, each group | sheep naturally infected with gastrointestinal nematodes was
given 150 g of garlic juice mixed with water. Animals of group Il were fed 150 g of wormwood for 3
days. For 3 days in a row, the sheep of group Il were given 250 g of licorice. The helminth-infected
sheep of the IV group were given 150 g of harmala with compound feed for 3 days. We fed animals of
group V with 250 g of camel thorn for 5 days, and animals of group VI with 200 g of ephedra for 3 days.
We also mixed ephedra with feed. Sheep infected with group VII helminths were kept under normal
conditions and were not fed with anthelmintic plants. After 3 days of feeding with anthelmintic plants,
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the experimental animals and control groups were slaughtered and helminthological autopsy was
performed. We collected Haemonchus, Strongylates and Trichucephaluses localized in the abomasum,
small and large intestines of sheep and fixed them in Barbagol's solution in groups. In animals treated
with garlic juice, anthelmintic efficacy against haemonchus was 84.9%, against strongylates 86.3%,
against trichocephalus 52.7%. Compared with the control group, the effectiveness of wormwood against
haemonchus reached 81.5%, and the severity of anthelmintic efficacy against strongylates and
trichocephalus - 81.8 and 48.7%, respectively. Intensive effectiveness of licorice against haemonchus was
79.3%, anthelmintic efficacy against strongylates 77.1%, against trichocephalus 40.1%. The anthelmintic
efficacy of harmala in the phase of fruit ripening reached 85.7% against haemonhus, against strongylates
84.3%, against trichocephalus 47.6%. Camel thorn, included in the animal feed base, gave 74.5%
efficiency in hemonchosis, 72.4% in strongylatoses, and 40.1% in trichuriasis. The effectiveness of the
intensity of ephedra against haemonchus was 80.6%, against strongylates 81.7%, against trichocephalus
50.3%.

Keywords: antihelmint efficiency, garlic, wormwood, licorice, harmala, camel thorn, ephedra
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DEZINVAZIYA MADDOLORININ /N VITRO SORAITDO EYMERIYA
OOSISTALARINA TOSIRININ OYRONILMOSI

ARZU BODIROVA

Baytarliq Elmi-Tadgigat Institutu
Az 1029, Baki sahori, Nizami rayonu, Boyiik Sor gasabasi, §-ci kondalan kii¢asi
bedirova88@mail.ru

Magqalads in vitro soraitdo qoyunlarin eymeriya oosistalarina qarsi kimyavi maddolorin miixtalif
gatihigh mahlullarinin dezinvaziyaedici tasirinin 6yronilmasindon boahs edilir. Sporlasmis vo sporlas-
mamis eymeriya oosistalarina dezinvaziya maddslorinin mohvedici tasirinin oyranilmasi moqsadils
kimyavi maddslordon natrium galavisi, formalin va fenol (karbol tursusu) gotiiriilmiisdiir. Todqgiqatlar
zamam tocriibo magsadilo natrium qolovisi vo formalin, miiqayisoa maqsadi ilo fenolun miixtalif faizli
suda mohlullarimin  sporlasmis vo sporlasmamis eymeriya oosistalarina mohvedici tasiri laboratoriya
soraitinds (in vitro) oyronilmisdir. Laboratoriya soraitindo icra olunan tadgiqatlar zamam miioyyan
edilmisdir ki, natrium galovisinin 8,0%-li va 10,0%-li mahlullar1 eymeriya oosistalarim1 100% moahv
edir. Dezinvaziya maddalorinin miixtalif gatihghh mahlullarimin sporlasmamis eymeriya oosistalarina
tosirinin 6yranilmasi gostarir Ki, natrium galovisinin 2,0%-li mahlulu 64,3%, 4,0%-li mohlulu 78,6%,
6,0%-li mahlulu 92,8%, 8,0 va 10,0%-li mahlullar1 iso 100% mohvedici tasir gostorir. Aparilan
toadgigatlar zamam formalinin 2,0%-li mahlulu 42,8%, 4,0%-li mohlulu 57,1%, 6,0%-li mohlulu
71,4%, 8,0%-li mahlulu 78,6%, 10,0%-li mahlulu iso 85,7% sporlasmams eymeriya oosistalarim
mohv etmisdir. Miiqayiso maqsadi ils istifads olunmus fenolun 5,0%-li mahlulu 78,6% mahvedici tasir
gostornmsdir. Dezinvaziya maddslarinin miixtalif gatiigh mohlullarinin sporlasmis eymeriya oosista-
larmna tasirinin 6yronilmasi gostarir Ki, natrium galavisinin 2,0%-li mohlulu 53,8%, 4,0%-li mahlulu
77,0%, 6,0%-li mahlulu 84,6%, 8,0%-li mahlulu 92,3%, 10,0%-li mahlulu iss 100% mohvedici tasir
edir. Aparilan tadqgiqatlar zamam formalinin 2,0%-1li mohlulu 38,5%, 4,0%-li mohlulu 53,8%0, 6,0%-
li mohlulu 61,5%, 8,0%-li mohlulu 69,2%, 10,0%-li mohlulu iss 77,0% sporlasmis eymeriya
oosistalarim mahv etmisdir. Miiqayiso maqsadi ils istifado olunmus fenolun 5,0%-li mohlulu 69,2%
tosir gostormusdir. Nozarat moqsadi ilo adi sudan istifado edilmis vo eymeriya oosistalar1 mohv
olmamsdir. 1m*sahada isa natrium galovisinin 8,0%-1i mahlulu eymeriya oosistalarmin 91,7%-ni mohv
edir.

Acar sozlor: eymeriya oosistalar, dezinvaziya, in vitro, natrium qoalavisi, moahlul, qatilq,
mahvedici tasir

GIRIS

Agrar sektorda kond tosorriifatinin ¢ox golirli sahslorindon biri do qoyunguluq hesab olunur
vo bu da ohalinin yiiksok keyfiyyotli arzaq mohsullari, yiingiil sonayenin bir ¢ox saholorinin
xammal ilo tominatinda miihiim rol oynayir. Bu golirli sahonin inkisafina mane olan amillordon
biri do invazion xostoliklordir. Invazion xastaliklore qarst aparilan osash todbirloro baxmayaraq
bagirsaq parazitlori, o cimlodon eymerioz qoyunguluga iqtisadi zoror vurur (Mamenosa, 2020;
Mawmenosa, 2021). Eymeriozun qarsisint almaq moqsadi ilo dezinvaziya tadbirlorinin aparilmasi
zaruridir. Bu baximdan aparilan todqiqat islori aktualdir.

Heyvandarligin, o ciimlodon qoyungulugun inkisaf etdirilmasindo vo mohsuldarliginin (at,
stid, yun, dori) yiiksoldilmasindo, 6liim vo xastoliklorin azaldilmasinda, eloco do heyvandarliq
tosarriifatlarinin saglam saxlanmasinda baytarliq - sanitariya todbirlorinin hoyata kegirilmasinin
¢ox boylik ohomiyyati vardir. Bunlari nozoro alaraq qeyd etmok lazimdir ki, qoyunguluq
tosarriifatlarinda dezinvaziya maddoslorinin totbiq edilmosi xostaliklorin gargisinin alinmasinda
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miihiim rol oynayir. Ev heyvanlarinin, vohsi heyvanlarin, ev quslarinin invazion xastsliklorinin
toradiciloring, o climlodon eymeriozun toradicisine qarst Azarbaycan va xarici 6lke toadqiqatcilar
bir sira iglor aparmislar (Agayeva, 2016; Bayramov, 2017; Qurbanov, 2002; Mommadova, 2002;
Ca¢uymun, 2021).

Odur ki, todqgigatuzda qoyunlarin eymeriozunun toradicilorine gqars1 dezinvaziyaedici
maddolorin tasirinin dyronmasi qarsiya magsad qoyulmusdur.

MATERIAL VO METODLAR

Tadqiqat islori 2022-ci ilde BETI-nin Parazitologiya sobasindo yerino yetirilmisdir. Todgiqatlar
zamani tocriibo mogsadi ilo natrium golovisinin vo formalinin (torkibindoki asas tesir edici madde
olan formaldehido gors) 2,0%, 4,0%, 6,0%, 8,0%, 10,0%-li, miiqayiso mogsadi ilo fenolun (karbol
tursusu) 5,0%-li mohlullarindan, noazarat mogsadi ilo adi sudan istifado edilmisdir. Dezinvaziya
maddolari ilo hom sporlasmis (1 ml suspenziyada 1300 sporlagmis oosista), hom do sporlagsmamig
(1 ml suspenziyada 1400 sporlasmamis oosista) eymeriya oosistalarina tosir edilmisdir. Hor 2
tocriiba {iglin hocmi 50 ml olan suspenziyadan istifado edilmisdir. Sporlasmis eymeriya oosistalari
olan suspenziyadan 0,01 ml gotiiriib mikroskop altinda sayilmis vo 0,01 ml suspenziyada orta
hesabla 13 sporlasmis eymeriya oosistalari, sporlasmamis oosistalar olan suspenziyadan iss 0,01 ml
gotiirlib mikroskop altinda baxdiqda 14 oosista oldugu miioyyon edilmisdir. Tocriibanin aparilmasi
magsadi ilo hom sporlagmis, hom do sporlagmamis eymeriya oosistalarina dezinvaziya maddalori ilo
dezinvaziya edici tosir etmok {i¢iin 1naq siisolori gotiirlilmusdiir. Alinmis suspenziyadan hor sinaq
stisosing 1 ml tokiib sentrifuqa edildikdon sonra {ist hisso atilmis vo har sinaq slisosine 1 ml miioyyan
edilmis gatiligda dezinvaziyaedici mohlullar olavo olunmusdur. Beloaliklo, sinaq siisolorindoki hom
sporlasmig, hom do sporlasmamis eymeriya oosistalarinin iizorino olave edilmis mohlullarin
dezinvaziyaedici tosiri miioyyon edilmisdir. Tacriibalori davam etdirmok mogqsadi ilo laboratoriya
soraitindo tocriiba obyekti kimi hocmi 10 sm’ saho olan taxta pargast vo beton gotiiriilmiisdiir. Bu
mogsadlo homin obyektloro quzularin fekalindan siirtiilmiis, oraya hom sporlagmis, hom do
sporlasmamis eymeriya oosistalar1 olavo olunmusdur. Kal kiitlosi 10 sm? sahoys test obyektlorino
yaxilmis, hor bir test obyektino ayriliqda dezinvaziyaedici maddolorin miixtalif faizli mohlullar ilo
tosir edilmigdir. Dezinvaziya maddolorinin miixtolif gatiliqli mohlullarinin laboratoriya soraitindo
sporlagmis vo sporlasmamis eymeriya oosistalarina tosiri miioyyon edildikdon sonra Im? sahodo
homin mohlullarin dezinvaziyaedici tosiri Oyronilmisdir. Bu tocriibolori aparmaq moagsadi ilo  hor
biri 1m? olan 3 saho ayrilmis va digor sahoalordon tocrid edilmisdir. Homin saholors dezinvaziyaedici
maddolor 1m® sahoyo 1 litr hesabi ilo HI'P -05 soyyar ¢iloyici qurgu vasitesilo ¢ilonmisdir. 1-ci
sahaya natrium golovisinin  8,0%-li, 2-ci sahoyo miigayise madsadi ilo fenolun 5,0%-1i mohlulu, 3-
cli sahoyo nozarot modsadi ilo adi su ¢ilonmisdir. Homin saholordon dezinvaziya maddolori
c¢ilondikdon avval vo sonra kal niimunalori toplanib koproloji iisulla miiayino edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Sporlagsmis vo sporlasmamis eymeriya oosistalarina dezinvaziya maddolorinin mohvedici
tosirinin oyranilmasi mogsadilo aparillmis todqiqatlar zamani tocriibba moagsadilo natrium qolovisi
vo formalin, miigayiso ii¢lin iso fenolun miixtolif faizli suda mohlullarinin sporlagsmis vo
sporlagmamis eymeriya oosistalarina mohvedici tosiri laboratoriya soraitindo (in Vitro)
Oyronilmisdir (Sokil 1).
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Sakil 1. Eymeriya oosistalarina dezinvaziyaedici maddolorin
tasirinin mikroskopik goriiniisii

Tacriibalor zamani1 hom sporlagsmis eymeriya oosistalarina, hom do sporlagmamis eymeriya
oosistalarina mohvedici tosirin miioyyon edilmasi moagsadilo geyd olunan maddslorin miixtolif
faizli (2,0%, 4,0%, 6,0%, 8,0%, 10,0%-1i) mohlullarindan istifado zamani sporlasmis eymeriya
oosistalarina mikroskop vasitasilo baxdiqgda natrium golovisinin miixtolif faizli mohlullar ilo
tosir edokon  onlarin ronginin agimtil-soffaf olmasi, oosistalarin deformasiya olunaraq
bazilorinda girdslosmo, bazilarinds iso xarici Ortiiklorinin-glaflarinin kolo-kotiir formada olmasi
gorliniirdii. Nohayat oosistalarin qilafi todricon oriyorok  daxili strukturu dagilirdi. Natrium
golovisinin tosirindon bozi oosistalarin qilafinin bir hissasindon sporozoidlor konara ¢ixirdi.
Diqqgoetlo baxdigda sporlagsmis eymeriya oosistalarindan konara ¢ixmis sporozoidlorin do
deformasiyaya ugramasi, bir hissasinin mohv olunmasi1 miisahids edilirdi (Sakil 2).

Sporlasmamis eymeriya oosistalarina natrium golovisinin miixtalif faizli mohlullar ilo tasir
etdikdo onlarda da bas veron doyisikliklor sporlasmis eymeriya oosistalarinda oldugu kimi
miisahido edilirdi. Lakin sporlasmis eymeriya oosistalarina nisboton sporlagmamis eymeriya
oosistalarina dezinvaziya edici maddolor daha tez tosir edir. Bu da onunla izah edilir ki, onlarin
qilafi xarici miihit amillorino nisboton hossasdir. Eymeriya oosistalarinin ronginin agararaq
soffaflasmasi, deformasiya olunmasi, qilafin asason mikropilyedon orimesi vo mikropilyedon
oosistanin daxilino sanki sirimin agilmasi, noticods strukturun xarico tokiilmosi mikroskop
vasitosilo aydin izlonilirdi (Sakil 3).

Sakil 2. Sporlasmis eymeriya oosistalarina Sokil 3. Sporlasmamis eymeriya oosistalarina
natrium qolovisinin tasiri natrium ¢alovisinin tasiri
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In vitro seraitds natrium golovisinin 2,0%-1i mshlulunun 30 doqiqe ekspozisiya miiddatinda,
4,0%-1i mohlulunun 20 doqigo, 6,0%-li 8,0%-1i vo 10,0%-li mohlullarmin iso 10 doqigo
ekspozisiya miiddotindo sporlasmis eymeriya oosistalarina tosir etmoyoa baslamasi aparilan
todgigatlar zamani1 miioyyon edilmisdir. Formalinin 2,0%-li mshlulu 40 doaqiqgs, 4,0%-1i mahlulu
30 doqiqgo, 6,0%-1i mohlulu 20 daqiqga, 8,0%-1li vo 10,0%-1i mohlullar1 10 doqiqo ekspozisiya
miiddatindo tasir etmoys baslayir. Miigayiso mogqsadi ilo istifade olunmus fenolun 5,0%-li
mohlulu 10 daqiqge ekspozisiya miiddatinds tasir edir (Cadval 1).

Cadval 1
Sporlasmis eymeriya oosistalarina dezinvaziya maddslorinin ekspozisiya miiddati
Sira | Maddonin adi | Mahlulun Ekspozisiya miiddoti
sayl qatihig 5 10 20 30 40 60 doqiqgo
(faizld) | daqiqo | daqiqe | daqiqa | daqiqa | daqiga

1. Natrium qolovisi 2,0 ++ + ++ + ++ + ++ - + 4 - ++ -

2. | Natrium golovisi 4,0 +++ | +++ | ++- ++- ++- +--

3. | Natrium golovisi 6,0 +++ | ++- ++ - ++ - +-- +- -

4. | Natrium golovisi 8,0 +++ | ++- +-- . .- .

5. | Natrium golovisi 10,0 +++ +-- +-- . .- .

6. Formalin 2,0 +++ | +++ | +4++ +++ + + - + + -

7. Formalin 4,0 +++ | +++ | +4++ + + - + + - + + -

8. Formalin 6,0 +4+4+ | +++ | ++- + 4+ - +-- +--

9. Formalin 8,0 +4+4+ | ++- ++- + 4+ - +-- +--
10. Formalin 10,0 +4+4+ | ++- ++- + 4+ - +-- +--
11. | Fenol (Miigayiso) 5,0 +++ | ++- ++ - ++- +-- +--
12. | Adisu (Nozarot) - +++ | +++ | +++ +++ +++ +++

Belo ki, dezinvaziya maddslorinin miixtolif qatiligli mohlullarinin sporlasmis eymeriya
oosistalarina tosirinin dyronilmasi gostorir ki, natrium golovisinin 2,0%-11 mohlulu 53,8%, 4,0%-
li mohlulu 77,0%, 6,0%-1i moahlulu 84,6%, 8,0%-11 mahlulu 92,3%, 10,0%-1i mahlulu iso 100%
mohvedici tosir edir. Aparilan todgiqatlar zamani1 formalinin 2,0%-1i mohlulu 38,5%, 4,0%-li
mohlulu 53,8%, 6,0%-1i mohlulu 61,5%, 8,0%-1i moahlulu 69,2%, 10,0%-1i mahlulu isa 77,0%
sporlagsmis eymeriya oosistalarini mohv etmisdir. Miigayiso mogsadi ilo istifado olunmus fenolun
5,0%-1i mohlulu 69,2% tosir gostormigdir. Nozarot mogsadi ilo adi sudan istifado edilmis vo
eymeriya oosistalart mohv olmamigdir (Cadval 3) .

Anoloji todqiqatlar dezinvaziyaedici maddolorin miixtolif faizli suda mohlullarinin
sporlasmamis eymeriya oosistalarina tosir mexanizmini Oyronmok mogsadi ilo aparilmigdir.
Tadqiqatlar zamani askar edilmisdir ki, natrium goalovisinin 2,0%-li mohlulu 20 doqigo
ekspozisiya miiddatindo, 4,0%-11 va 6,0%-1i mohlullar1 10 doqige ekspozisiya miiddotinda, 8,0%
vo 10,0%-li mohlullar1 5 doqiqo ekspozisiya miiddotindo tosir etmoyo baslayir. Formalin
mohlulunun 2,0%-li mohlulu 30 doqigs ekspozisiya miiddstinda, 4,0%-1i mohlulu 20 daqiqgs,
6,0%-1i mohlulu 10 doqigo ekspozisiya miiddotinds, 8,0 vo 10,0%-1i mohlullar1 iso 5 daqigo
ekspozisiya miiddotindo tosir etmoyo baslayir. Miigayiso mogsadi ilo istifado olunmus fenolun
5,0%-1i mohlulu 10 daqiqe ekspozisiya miiddotinds tasir etmoys baslayir (Cadval 2).

Belo ki, dezinvaziya maddolorinin miixtalif qatiligli mohlullarinin sporlasmamis eymeriya
oosistalarina tosirinin Oyronilmosi gostorir ki, natrium goalovisinin 2,0%-1i mohlulu 64,3%,
4,0%-1i mohlulu 78,6%, 6,0%-1i mahlulu 92,8%, 8,0 va 10,0%-1i mohlullar1 iso 100% mohvedici
tosir gostorir. Aparilan todqiqatlar zaman1 formalinin 2,0%-1i mohlulu 42,8%, 4,0%-1i mahlulu
57,1%, 6,0%-li mohlulu 71,4%, 8,0%-li mohlulu 78,6%, 10,0%-li mohlulu iso 85,7%
sporlasmamis  eymeriya oosistalarini mohv etmisdir. Miigayiso moqsadi ilo istifado olunmus
fenolun 5,0%-1i mohlulu 78,6% mohvedici tosir gostormigdir. Nozarot mogsadi ilo adi sudan
istifads edilmis vo eymeriya oosistalari mohv olmamisdir (Cadval 3).
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Sporlasmamis eymeriya oosistalarina dezinvaziya maddslorinin ekspozisiya miiddet?adval ?
Sira Maddonin ad1 Mahlulun Ekspozisiya miiddati
say qatilig 5 10 20 30 40 | 60 dogigo
(faizld) daqiqa | doqigo | daqiqe | daqiqe daqigo

1. Natrium galavisi 2,0 +++ +++ ++- ++ - ++- +--

2. Natrium golovisi 4,0 +++ ++ - ++ - ++ - +-- +--

3. Natrium golovisi 6,0 +++ ++ - +-- +-- +-- +- -

4. Natrium goalavisi 8,0 ++- +-- +-- .- .- .

5. Natrium goalavisi 10,0 ++- +-- +-- .- - .

6. Formalin 2,0 +++ +++ +++ ++ - ++- ++ -

7. Formalin 4,0 +++ +++ ++ - ++- ++- +--

8. Formalin 6,0 +++ ++ - ++- ++ - +-- +--

9. Formalin 8,0 ++- ++ - ++- +-- +-- +--
10. Formalin 10,0 ++- ++- ++- +-- +-- +--
11. Fenol (Miiqayiso) 5,0 + ++ ++ - ++ - +-- +-- +--
12. Adi su (Nozarat) - +++ +++ +++ +++ +++ +++

Laboratoriya soraitindo dezinvaziya maddolorinin eymeriya oosistalarina tosirindon alinan
naticalari doqiglosdirmok mogsadi ilo test obyekti kimi taxta vo beton gotiiriilmiis, tocriibbo davam
etdirilmisdir. Qeyd olunan dezinvaziya maddoslorindon natrium galovisinin 8,0 va 10,0%-1i mohlullar
eymeriya oosistalarma 100% dezinvaziyaedici tosir gostardiyina asason ndvbati tadqiqatlarda 8,0%-li
mohluldan istifado edilmosi qarsiya moqgsad qoyulmusdur. ©Ovvalco eymeriya oosistalari
yoluxmamis, saglam quzularin fekali ilo qarisdirilaraq (1ml suspenziyada 1100 oosista olmaq sorti
ilo) taxta va beton tizoring yaxilmisdir. Test obyektlorinin {izoring 8,0%-li dezinvaziyaedici mohlullar
(natrium golovisi, formalin vo fenol) fekal kiitlosi tam islanana qodor ¢ilonmis vo dezinvaziya
mohlullariin  tosiri  miioyyon edilmisdir. Koproloji miiayinalor fekal kiitlosi yaxilmig test
obyektlorino dezinvaziyaedici mohlullar ¢ilondikdon sonra aparilmis vo noticolor mikroskopiya
edildikdon sonra miioyyon olunmusdur. Belo ki, beton test obyektindos 8,0%-li natrium goalovisinin
tosirindon 3 saatliq ekspozisiyada eymeriya oosistalart (1100 oosista) 100%, 8,0%-li formalin
mohlullarinin tosirindon (800 oosista) 72,7%-i, 5,0% - li fenolun tosirindon iso homin miiddot
arzindo (700 oosista) 63,6%-i mohv olmusdur. Taxta test obyektindo do 8,0%-li natrium
golovisinin tosirindon 3 saatliq ekspozisiyada eymeriya oosistalari (1100 oosista) 100%, 8,0%-li
formalin vo 5,0% - li fenol mahlullarinin tosirindon iso homin miiddat arzindo (700 oosista) 63,6%-
i mohv olmusdur. Nozarot mogsadilo eymeriya oosistalarinin {izorino adi Su olave olunmus va
oosistalarin sayinda azalma miisahido edilmomisdir.

Dezinvaziyaedici maddolorin  miixtolif faizli mohlullarinin sporlasmamis vo sporlasmis
eymeriya oosistalarina tosiri laboratoriya soraitindo miioyyon edildikdon sonra bir-birindon tocrid
edilmis her biri Im® olmaqla 3 saho ayrilmusdir. Tocriibs moqsodi ilo ayrilmis saholorden birino
8,0%-li natrium golovisi, 2-ci sahoys miigayiso moagsadi ilo 5,0%-li fenol mohlullari, 3-cii sahs iso
nazarat magqsadi ilo toskil edilmis vo adi su ¢ilonmisdir. Hor tacrid edilmis sahadon 12 niimuna
gotliriilmiis vo koproloji miiayina edilmisdir. Ayrilmis 1-ci sahodo eymeriya oosistalarinin 91,7%-i,
2-ci sahado 66,7%-1 mohv olmusdur. Nozarot mogsadi ilo ayrilmig sahado iso eymeriya oosistalart
mohv olmamisdilar.
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Cadval 3
Dezinvaziya maddslorinin eymeriya oosistalarina tasiri (M+m, n=5)
. . Mbohlu- Oosistalarin migdar: Mbohv olmus Somoarslik
Sira Deinvaziya lun (1ml suspenziyada) oosistalarin sayi (%)
edici <
sayl qatihgi Sporlas- | Sporlas - | Sporlas- Sporlas- Sporlas- | Sporlas-
mahlulun ad1 .
(faizlo) mis mamis mis mamis mis mamis
1. Natrium 2,0 1300+71 1400+71 700+71 900+71 53,8 64,3
golovisi
2. Natrium 4,0 R oo 1000+71 1100+63 77,0 78,6
golovisi
3. Natrium 6,0 oo oo 1100+63 1300+71 84,6 92,8
golovisi
4, Natrium 8,0 oo oo 1200+63 1400+0 92,3 100,0
golovisi
5. Natrium 10,0 oo oo 1300+0 1400+0 100,0 100,0
golovisi
6. Formalin 2,0 - “- 500+45 600+32 38,5 42,8
7. Formalin 4,0 - “a 700+45 800445 53,8 57,1
8. Formalin 6,0 oo oo 800+45 1000+54 61,5 71,4
9. Formalin 8,0 oo oo 900+71 1100+63 69,2 78,6
10. Formalin 10,0 oo oo 1000+54 1200+45 77,0 85,7
11. Fenol 5,0 oo oo 900+£71 1100+63 69,2 78,6
(Miiqayisa)
12. Adi su - oo oo - - - -
(Nozarat)

Eymeriya oosistalarina dezinvaziyaedici maddolorin miixtalif faizli mohlullarinin  gatili-
gindan vo ekspozisiya miiddotindon asili olaraq tosirlori forglidir. Beloalikla, natrium golovisi vo
formalinin miixtalif qatiliqli mohlullarinin eymeriya oosistalarina mohvedici tasirinin  dyranil-
masi gostarir ki, mohlullarin qatilig1 artdiqca oosistalarin mohv olma miiddoti azalir vo oksina -
mohlullarin gatiligi azaldiqca oosistalarin mohv olma miiddoti artir. Bu proses mohlulun
qatiligindan, hom do eymeriya oosistalart ilo tomas soviyyosindon asili olaraq doyisir. Kal
kiitlosindon tomizlonmis eymeriya oosistalarina dezinvaziyaedici mohlullar birbasa tosir etdiyino
goro eymeriya oosistalart mohlulun qatiligindan asili olarag mohv olur. Aparilan todqiqatlar
zamani mioyyan edilmisdir Ki, natrium goalovisi vo formalinin miixtalif gatiligli mohlullarinin
eymeriya oosistalarina mohvedici tosiri miixtolifdir, natrium golovisinin 8,0% vo 10,0%-li
mohlullar1 onlara qisa miiddot orzindo dezinvaziyaedici tosir edir.

Buradan belo noticoys golirik ki, bas veron invaziyanin qarsisini almaq iiclin kompleks
parazitoloji tisullar totbiq edilmali, eymerioza qars1 islodilon dorman preparatlarinin somoraliliyi
miioyyonlosdirmolidir. Invazion xostoliklorin, o ciimlodon eymeriozun  profilaktikasinda
islodilmoayan kimyavi maddslarin sinaqdan kegirilmasi aktualdir.

NOTICOLOR

Laboratoriya soraitindo icra olunan todqiqatlar zamani miioyyon edilmigdir ki, natrium
golovisinin 8,0%-1i vo 10,0%-1i mohlullar1 eymeriya oosistalarin1 100% moshv edir. 1 m? sahado
189 natrium golovisinin 8,0% - li mohlulu eymeriya oosistalarina 91,7%- i dezinvaziyaedici tosir
gostorir.
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WU3YYEHME JEACTBUS JE3UHBA3ZMOHHBIX BELIECTB
HA OOLIUCTHI PMMEPHUM iN VITRO

Ap3y Bbenmposa
Aszepbatioocanckuti Bemepunapuwiti Hayuno-Hccredosamenvckuii Mncmumym

B cratbe wn3ydeHO [E3MHBA3MBHOE JEHCTBHE pAcTBOPOB XHMHYECKHX BEIIECTB Pa3IMYHBIX
KOHLICHTPAIIMI Ha OOLMCTHI SMMEpHid OBEIl B YCIOBUSX in Vitro. C eNbi0 N3y4eHus IyOUTEIbHOTO IeHCTBUS
JIe3MHBA3UOHHBIX XMMUYECKHUX BEIIECTB HA CIIOPOOOpa3yoIne U HEOCIIOPOOOpasyrOMe OOIUCTHI SHMEpHit
HaMHU WCIIOJIB30BaHBl HATpHEBas MIenodb, (GopMmanuH W ¢eHon (kapOonoBas kuciora). B pesymbrare
71a00paTOPHBIX MCCIIEIOBaHMI B yCIOBHX (In Vitro) W3y4eHO ryOUTeIbHOE eCTBHE HATPHEBOW LIEIOYH U
(dopmaiiHa, ¥ B CPAaBHUTEIIBHOM aclieKTe, ()opMallHa Pa3JIMYHBIX BOAHBIX KOHIIEHTpAalMi Ha criopooOpa-
3yIOLIME M HEOCIIOpPOOOpasyrolre OOLMCTHI 3iMepuil. YcraHoBieHo, uto 8,0% u 10,0%-Hble pacTBOpHI
HaTpueBOW Ienoun okasbiBaloT 100%-Hoe ryOuTenbHOe NelCTBHE Ha OOLMCTBHI diiMepud. M3ydeHue
JICUCTBHSL PaA3NIMYHBIX JIC3MHBA3UBHBIX BEIIECTB B PA3JIMUHBIX KOHLEHTPALMUSIX Ha HECHOpOOOpasyrolie
OOIIMCTHI SUMEpHH TMOKa3bIBaeT, 4To 2,0%-HbIif pacTBOp HATpHEBOH IIenoun okasbiBaeT 64,3%, 4,0%-Hbii
pactBop -78,6%, 6,0%-Hb1ii pactBOp - 92,8%, 8,0%-mb1i M 10,0%-HbIH pactBOpBl -100% ryOuTeNbHOE
neiictBue. TakuMm o0pa3oM, pe3yibTaThl HCCIeAOBaHMN TOKasbiBaeT, uro 2,0%-Hblil pacTBOp (opmannHa
yanaroxaetr 42,8%, 4,0%-ub1ii pactBop 57,1%, 6,0%-ub1i 71,4%, 8,0%-ne1it 78,6% wu 10,0%-nb11 85,7%
CIIOpooOpa3yoMXCst 00LUCT diiMepru. B cpaBHUTEIBHOM acniekte 5,0% pactBop ¢eHoa okasbiBaeT 78,6%-
HOe TyOuTenpHOe JelcTBHe. V3yueHne MAeHCTBHS pacTBOPOB JIC3MHBA3WBHBIX BEIIECTB PA3IUYHBIX
KOHCHUCTEHLIMH Ha COPO0OpasyroILie OOLMCThI SMEpHH MOKa3bIBaeT, uTo 2,0% pacTBOp HATPUEBOH ILETI0UN
OKa3bIBaeT ryouTensHoe nericteue Ha 53,8%, 4,0%- Ha 77,0%, 6,0%- Ha 84,6%, 8,0%- Ha 92,3% u 10,0%- Ha
100%. PactBop popmanuna B 2,0%-Hoit KoHIeHTpaIwu okasbiBaeT 38,5%, 4,0%-Hb1ii pactBOp- 53,8%), 6,0%-
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HBIA pactBop- 61,5%, 8,0% pactBop- 69,2% u 10,0%-ub1i1 pactBOp-77,0% ryOuTensHOE neHcTBHE HA
ooLMCTHI eiiMepuid. B cpaBHUTENBHBIX 1EmsX 5,0%-Hbli pacTBOp (eHona okasbiBaeT 69,2%-Hoe TyOuTenbHOE
JerictBre. B kauecTBe KOHTPOIIS UCTIONB30BaHA OOBIYHAS BOJIA, KOTOpasi HE OKa3bIBACT JICHCTBUS HA OOLUCTHI
sitvepuit. B 1m° miomamum 8,0% pacTBOp HATPHEBOH WIETOUM HATPHs OKasbiBaeT 91,7% -Hoe ryOuTeTbHOE
JICCTBUE HA OOLUCTHI SIIMEPHIA.

Knrwouesvie cnosa: oouyucmul 3iitmepuu, Oezuneasus, in vitro, Hampuesas uieaoyv, pacmeop,
KOHUenmpavus, 2ydumenvroe oelicmeue

STUDY OF THE EFFECT OF DISINVASION SUBSTANCES
ON EYMERIA OOCYSTS IN VITRO

Arzu Badirova
Veterinary Scientific-Research Institute, Doctoral student

The article deals with the study of the disinfestation effect of solutions of different concentrations of
chemicals against Eimeria oocysts of sheep in vitro. Sodium alkali, formalin, and phenol (carbolic acid)
were taken from chemicals in order to study the destructive effects of disinvasion substances on
sporulated and non-sporulated Eimeria oocysts. During the research, the destructive effects of sodium
alkali and formalin for experimental purposes and phenol for comparative purposes on sporulated and
non-sporulated Eimeria oocysts were studied in laboratory conditions (in vitro). In laboratory studies, it
was determined that 8.0% and 10.0% sodium alkali solutions destroy Eimeria oocysts by 100%. The
study of the effect of solutions of different concentrations of disinfestation substances on non-sporulated
Eimeria oocysts shows that the 2.0% solution of sodium alkali has 64.3%, the 4.0% solution has 78.6%,
and the 6.0% solution has 92.8%. The 8.0 and 10.0% solutions have a 100% destructive effect. During the
conducted studies, the 2.0% solution of formalin was 42.8%, the 4.0% solution was 57.1%, the 6.0%
solution was 71.4%, and the 8.0% solution was 78.6 %, and the 10.0% solution destroyed 85.7% of
unsporulated Eimeria oocysts. For comparison, the 5.0% solution of phenol used had a 78.6% destruction
effect. The study of the effect of disinfestation solutions of different concentrations on sporulated Eimeria
oocysts shows that the 2.0% solution of sodium alkali has 53.8%, the 4.0% solution has 77.0%, and the
6.0% solution has 84.6% , the 8.0% solution is 92.3%, and the 10.0% solution is 100% destructive.
During the conducted studies, the 2.0% solution of formalin was 38.5%, the 4.0% solution was 53.8%, the
6.0% solution was 61.5%, and the 8.0% solution was 69.2%, and the 10.0% solution destroyed 77.0% of
the sporulated Eimeria oocysts. For comparison, the 5.0% solution of phenol used was 69.2% effective.
Normal water was used for control purposes, and Eimeria oocysts were not destroyed. An 8.0% solution
of sodium alkali destroys 91.7% of Eimeria oocysts in a 1 m? area.

Keywords: eimeria oocysts, disinvasion, in vitro, sodium alkali, solution, concentration,
destructive effect
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SU STRESININ SOYA (Glycine max (L.) Merr) NUMUNOLORININ
YARPAQLARINDA SU REJIMi PARAMETRLORINO VO
FOTOSINTETIK PIQMENTLOR®O TOSIRI

ZiYADO iBRAHIMOVA,*RAMIZ OLIYEV

AMEA Genetik Ehtiyatlar Institutu, Azadliq prospekti 155, Baki AZ 1106
Ziyade.ibrahimova@gmail.com

Tadgiqat soya bitkisinin Kyota, Krasnodar-68, Kanada-3, Opus, Sinara sortniimunalori
iizorinds aparilmisdir. Quraq va duzluluq soraitds bitkilorin yarpaqlarinda su rejimi parametrlori
vo fotosintetik pigmentlorin aktivliyini qiymotlondirmok magqsadilo intakt bitkilora laboratoriya
soraitindo 1 sutka arzinds 3,5 va 7,0 atm (8,7%) saxaroza mahlulu vasitasilo quraqhq vo 9,0 atm
(1,49%) NaCl mohlulu vasitasilo duzluluq streslori verilmisdir. Sululugun toyini gostordi ki, tobii
tarla soraitinda becarilon soya bitkilorinds bu gostariciya gora giiclii forq miisahido edilmir (74,7-
77,8%). Lakin su defisitina gors soya sortniimunalari forqlonmislar: an az su defisiti Kyota (12,8%)
vd Opus (13,6%) sortlarinda, an ¢ox isa Kanada-3 (23,8%) sortunda qeydo alinmisdir. Nisbi suyun
miqdar1 Kyota sortniimunslorinds yiiksak olmusdur (90,3 vo 83,8%). Susaxlama qabiliyyatinin
Kyota vo Krasnodar-68 sortlarinda daha yiiksak oldugu miiayyon edilmisdir.Miilayim vo kaskin
quraqliq soraitinda fotosintetik pigmentlarin miqdarinin toyini gostordi ki, x1 (a+b) pigment comind
gora Kyota vo Opus sortlarn yiiksok, Kanada-3 vo Sinara iss asag1 gostoricilorla saciyyoslonsa da,
kaskin quraqliq zamam Opus sortu istisna olmagqla, xlorofilin deqradasiyas1 bas vermisdir. Kaskin
quraqhq zamam komoak¢i pigqmentlorin miqdarmmin xeyli doracads azalmasi onlarmn sarf
edilmasindon xabar verir. Duzlu saraitds analoji naticolor alinmisdir. Krasnodar-68 vo Sinaranin
tacriiba variantlar: lokali pas xastaliyi — septorioz (patogen Septoria glycines Hemmi), Kanada-3 iso
bakterial yamiq (patogen Pseudomonas glycinea) xastaliklorina yoluxmuslar. Kyota vo Opus
bitkilorinds iss hor hansi xastolik olamatlori miisahido olunmamsdir. Aparilan tadqigat isinin
naticaloring istinadon soya bitkilorinin quraqhiga qisman davamlihq, duz stresind iso hassashq
niimayis etdirdiyini soylomak olar. Digar tacriibo sortlar1 ilo miiqayisado Kyota vo Opus-u
quraqhiga va xastaliyo davamh hesab etmak olar.

Acar sozlar:soya, stress, quraqhq, duz, xlorofil, karotinoidlor, su rejimi parametrlori

GIRIS

Diinya miqyasinda miihiim kond tosorriifat1 bitkilorindon biri olan soya an ¢ox yetisdirilon
bitkilor onluguna daxildir. Soya toxumlarimin torkibindoki protein vo yaglar bu bitkinin yiiksok
qidaliliq doyaerini toyin edir.

Soya ekoloji streso, xiisusilo do quraqliga on ¢ox moruz galan bitkilordondir. Cografi
yerlogsmo, iqlim soraiti, torpagin miinbitliyi, vegetasiya dovriindo bitkiloro gdstorilon qulluq
dondo ziilalin vo yagin miqdarina tosir gostarir. Orta global temperaturun artmasi vo ekstremal
iglim hadisolori, xtisusilo do quraqliq soyanin mohsuldarligin1 xeyl dorocado asag1 salir (Lobato,
2008). Quraqlig, ham do bitkilorin boyuna, bugumlarin saymna, bugumlararasi mosafoya,
yarpaglarin boylima siirating, sahosine, xlorofillorin miqdarina menfi tosir edir (Ku, 2013).

Buna gors do Azarbaycan iglimi iigiin xarakterik olan quraqliq vo soranligin soya bitkisino
tosirinin fizioloji aspektlorinin dyronilmasi prioritet moasalodir. Todqiqat isi quraqliq soraitindo
soya sortlarinin su rejimi parametrlorinin vo fotosintetik pigmentlorin adaptiv proseslordo
istirakini xarakterizo etmok moqsadi dagimisdir.

151



AMEA Genetik Ehtiyatlar Institutunun Elmi 9sorlori, Cild XI, e 2 (2022)

MATERIAL VO METODLAR
Todgiqatda istifado olunan soya sortniimunolori Genetik Ehtiyatlar Institutunun Saray

tarla-tocriilbo bazasi okinindon gétiiriilmiisdiir. 5 adda sortdan istifado olunmusdur: Kyota,
Krasnodar-68, Kanada-3, Opus, Sinara. Bitkilorin yarpaqglarinda su rejimi parametrlori asagidaki
formullar iizro hesablanmisdir (mox pexn. Y nosenko, 1988).

1. Bitki toxumalarinda sululugun toyini:

S=100-(b-c) /b

S-yas ¢okiya gdra timumi suyun miqdari faizlo, b-bitki niimunasinin yas ¢okisi (), c-bitki
niimunasinin quru ¢akisi (q). Quru c¢okini toyin etmok {iclin yarpaq niimunosi 105°C
temperaturda termostatda 5-6 saat orzinds sabit ¢okiyadok qurudulur.

2. Sd=Bn-100% / B

Sd-su defisiti (%), Bn-tam doymus halda olan yarpagin ¢okisi ilo doymadan avvalki ¢okinin
forqino barabor olan - udulan suyun miqdart (q), B-tam doymus halda olan (turqor) yarpagin
¢okisi ilo quru ¢okinin forqina borabor iimumi suyun miqdari (q).

3. Ss=b-100% /a

Ss — susaxlama qabiliyyati, yoni yarpaqlarda ilkin suyun miqdarina (yas ¢oki) nozoron
miioyyon zaman kosiyindos itirilon su (%), a — tocriibonin ovvalinds yarpaqlarda olan suyun
miqdari (yas ¢oki, q), b-solma vaxti miioyyon zaman kosiyindas itirilon suyun miqdar1 (q).

4. Yarpaqlarda nisbi suyun miqdar1 asagidaki formulla hesablanmisdir:

NS =[(Y¢-Qg¢)/(T¢ - Qg)] - 100%

Y¢ —ilkin yas ¢oki, T¢ — su ilo tam doymus turqor ¢oki, Q¢ — quru ¢oki

Intakt bitkiloro laboratoriya soraitindo 1 sutka orzindo 3,5 vo 7,0 atm (8,7%) saxaroza
mohlulu vasitasils quraqliq va 9,0 atm (1,49%) NaCl mohlulu vasitosilo duz streslori verilmisdir.
Bitkilorin yarpaqlarinda fotosintetik pigmentlorin miqdar1 toyin edilmisdir. Spektrofotometrds
(UV-3100 PC)xlorofil a 665 nm, xlorofil b 649 nm, karotinoidlor 450 nm dalga uzunluglarinda
toyin edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Miilayim iqlim soraitindo bitkilordo gedon transpirasiya prosesi suyun bitkiys daxil olmasi
ilo uzlasdiga géro toxumalarin sululugu sabit sokildo saxlanilir, yoni su balansi normal olur. Isti
yay gilinlorindo iso transpirasiyanin artmasi bu tarazligi pozmagqla, su defisitinin yaranmasina
sobab olur. Torpaq kifayat qodor riitubstli olmadiqda su defisiti 25%-9 ¢ata bilir vo belo oldugda
su balansinda pozuntular meydana ¢ixir. Bu, onunla izah olunur ki, isti saatlarda bas veron
transpirasiyanmn intensivliyi suyun koklor torofindon udulma siirotini iistsloyir, yoni koklor
itirilon suyun miqdarini barpa eds bilmir. Su defisitinin getdikco ¢oxalmasinin garsist bikilordo
foaliyyot gostoron digor mexanizm — susaxlama qabiliyyatinin artmasi vo agizciqlarin
baglanmasi ilo alinir (Xpamuenkosa, 2016).

Soya nlimunaslarinin {ist 1-ci vo 2-ci yarus yarpaqglarinda su rejimi parametrlori Abseronun
isti iglim soraitinds toyin edilmisdir.

Sululugun toyini gostordi ki, tarla soraitinds yetigdirilon soya bitkilorindo bu gostoriciya gora
giicli forq miisahido edilmir (74,7-77,8%). Lakin su defisitino goro soya sortniimunslori
forglonmislor: on az su defisiti Kyota (12,8%) vo Opus (13,6%) sortlarinda, on ¢ox iso Kanada -3
(23,8%) sortunda qeyds alinmigdir (sokil 1).

1,5 vo 3 saat arzindo bas veron su itkisino goro aparilan susaxlama qabiliyyetinin analizi
gostordi ki, 1,5 saat qurumadan sonra Kyota sortunun 1-ci vo 2-ci yarus yarpaqlarinda 82,4 vo
79,1%, 3 saat qurumadan sonra iso 67,7 vo 63,3% sululuq qorunmusdur. On asag1 gostaricilor
Sinara soya sortniimunasindo rast golinmisdir (uygun olaraq, 69,5 vo 68,4%; 51,7 va 50,9%).
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Kyota Krasnodar 68 Kanada 3

B sululug M su defisiti

Opuz

LLLLL

Sinara

Sakil 1. Soya bitkilari yarpaqlarinda sululuq va su defisiti, (%)

Cadval 1-don goriindiiyii kimi nozarsto goro yarpaqglarda su itkisi 3 saat orzindo an ¢ox
Sinara (48,2 vo 49%) vo Kanada-3 sortniimunslorinds (46,0 vo 48,8%), on az iso Kyotada
(tacriibo variantinda 32,2 vo 36,6%) askar edilmisdir.

Cadval 1
Soya niimunalarinda susaxlama qabiliyyati (%): 1). 1-ci yarus yarpag, 2). 2-ci yarus yarpag
1,5 saat itirilon suyun miqdari, (%) 3 saat itirilon suyun miqdar, (%)
Sortlar 1 5 1 >
Kyota 17,53 20,8 32,2 36,6
Krasnodar-68 17,3 22,7 33,3 40,9
Kanada-3 27,5 29,9 46,0 48,8
Opus 19,6 26,3 33,7 45,1
Sinara 30,4 31,5 48,2 49,0

Nisbi suyun miqdart Kyota sortniimunalorindo on yiiksok (90,3 vo 83,8%), Kanada-3
niimunosindo an az (76,5 vo 75,7%) olmusdur (sokil 2). Digor niimunoslordo bu parametr
asagidaki kimi doyismisdir: Krasnodar-68 tocriibo variantinda nisbi suyun miqdari 1-ci yarus
yarpaglarda 78%, 2-ci yarus yarpaglarda — 84,5%; Opus variantinda 83,9 vo 86,8%; Sinara
sortniimunasinda iso 74,3 vo 83,7% toskil etmisdir.

100

80

6

o

4

o

2

o

Kyota Krasnodar 68 Kanada 3
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Opuz

Sinara

Sakil 2. Soya yarpaglarinda nisbi suyun miqdari: 1). 1-ci yarus yarpag, 2). -2-ci yarus yarpaq
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Su rejimi gostaricilorindon (nisbi suyun miqdari, su defisiti, susaxlama vo su udma
qabiliyyeti) susaxlama qabiliyyati bitkilorin quraqlifa ve yiliksok herarotodavamliligini daha
yiikksok dorocodo oks etdirir (MonoBa, Hekpaco, 2014). Susaxlama qabiliyyatinin Kyota
sortunda daha yliksok oldugu miioyyon edilmisdir.

Stress amillorin fotosintetik pigmentlara tasiri. Su ¢atismazlig1 soraitindo yasil bitkilordo
pigment sistemlorinin voziyyoti vo islomo qabiliyyotini qiymetlondirmok iiclin fotosintetik
pigmentlorin xlorofil va karotinoid torkibini toyin etmok vacib sortdir. Buna gora do torafimizdon
soya niimunolorinds xlorofil a, b vo karotinoidlorin miqdari, xlorofillorin comi vo nisbati kimi
gostaricilor mioyyon edilmisdir. Soya niimunslorinds quraqliq vo duzluluq seraitinds todqiq
edilmis x1 (at+b), xI a/b gostaricilori sokil 4 vo cadval 2-do, karotinoidlorin miqdar1 vo bunlarin
nozarato nisbati cadval 3-do verilmisdir.

Xl (atb). Nozarat bitkilorinds bu gostorici 2,14 - 3,21mq/q arasinda doyismisdir. Maksimal
giymat Sinara tocriiba variantina, minimal iso Opus sortniimunslorine moxsus olmusdur. Digor
variantlarda x1 (a+b) comi 2,49-2,92 mq/q intervalinda olmusdur (sokil 3).

Miilayim quraqliq (3,5atm):bu soraitdo stress tosiro moruz galan tocriibo bitkilorinds x1 (a+b)
pigment comi 2,24 (Kanada) - 3-3,73 mq/q (Sinara) diapozonunda doyismisdir. Nozarato goro
faizlo nisbotdo iso maksimal gostorici Krasnodar-68 (122,7%), minimal ddstorici iso Kanada-3
sortlaria (82,2%) aid olmusdur (codval 2).

35
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Sakil 3. Quraqhiq vo duzluluq soraitinda xlorofil a va b-nin comi va nisbati

Koskin quraqliq (7,0 atm):quragligin yiiksok dozasindafotosintetik pigmentlorin comi
qiymoti 1,96 (Kanada -3) -3,54 mq/q (Opus) arasinda olmuisdur. Faizlo nozarato nisbaton Opus
tocriiba variantinda 165,0%, Kanada -3 sortunda isa 72,1% olmusdur.

Duzstresinin tosirindon x1 (a+b) genis diapazonda variasiya etmisdir. Belo ki, xlorofilin comi
1,73-3,19 mq/q arasinda doyisorok, 6z maksimumunu yena do Opus, minimumunu is9 Sinara sort
niimunoslorinde tapmisdir. Nozaroto goro faizlo ifado etdikde, Opus soya sortunun bitkilori on
yiiksok (149%), Sinara tocriibe variantininkilar iso on agagi naticolor gostormislor (53,7%). Qeyd
etmok lazimdir ki, Krasnodar-68 vo Kanada-3 sortlar1 da x1 (a+b) gostoricisi lizro nozarato goro
faizlo nisbatds uygun olaraq, 120,7 vo 104% natico gostormislor.

X1 a/b. Tacriibo miiddatindo xlorofil a vo b-nin comi kimi nisbati do miixtalif qiymotlor
almigdir. Eksperimentin nozarat variantlarinda x1 a/b nisbati 2,26-2,48 intervalinda doyisorak, on
yiiksok gostorici Krasnodar-68 (2,48), on asagi giymot iso Kyota soya sortlarina aid olan
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bitkilorde olmusdur (2,26).

Miilayim quraqliq (3,5atm):miilayim stres amilinin tosiri altinda x1 a/b nisbati 2,12 (Sinara)
— 2,46 (Kanada-3) intervalinda doyismisdir. Nozarato gors faizlo gostaricilor {izra x1 a/b nisbati
Kyota sortunda on yiiksok (102%), Sinara sortunda iso on asagi (88,7%) qiymotloro malik
olmugdur. X1 a/b nisbatinin nozaroto goro 100%-1 agsmast xI a-nin miqdarinda daha ¢ox artimi
olmasina, 100%-don asag1 olmasi iso x1 b-nin daha ¢ox yliksolnasine dolalot edir. Bels ki, Kyota
sortniimunasinds x1 a nozaroto goéro 100,2%, x1 b iso 97,4% toskil etmislor. Sinara tocriibo
variantinda iso xI a 112%, x1 b i1sa 126% toskil etmis - nozarot gostericilorinden uygun olaraq, 12
vo 26% artim gostormisdir. Noticodo xl b-nin ¢oxlugu xl a/b nisbotinin azalmasi ilo
naticolonmisdir.

Cadval 2
Soya sortlarinda xlorofilin nazarata gora faizlo migdar
Xlorofilin migdar: nazarats gors, %
Sortun adi Quraqliq 3,5atm Quraqliq 7atm Duzlulug 9atm
a+b a/b at+b a/b at+b a/b
Kyota 99,3 102 86,4 100 66,9 112,8
Krasnodar-68 122,7 98,3 90,1 99,1 120,7 95,9
Kanada-3 82,2 101 72,1 105,3 104 67,9
Opus 116,2 99,1 165 86,5 149 99,1
Sinara 116,2 88,7 89,7 99,1 53,7 104,6

Koaskin quraqgliq (7,0 atm):koskin stres amilinin tosiri altinda x1 a/b nisbati 2,12 (Opus) —
2,56 (Kanada -3) intervalinda doyismisdir. Nozarato gors faizlo x1 a/b nisboti Kanada -3 sortunda
on yliksok (105,3%), Opus sortunda iso on asagi (86,5%) qiymotloro malik olmusdur. Opus
sortunun tocriiba variant1 bitkilorindo x1 a-da nozarsto géro 158,3%, x1 b-do iso 182,3% artim
olduguna goro xI a/b nisboti xeyli asag1 diismiisdiir. Faizlo nisbotino goro xI a/b nisbeti todqiq
edilon digor sortlarda nazaroto yaxin qiymatlor almiglar: 99,1-100%.

Duzluluq seraitindo fotosintetik pigmentlorin nisbati 1,65 (Kanada -3) vo 2,55 (Kyota)
diapozonunda doyismisdir. Nozarato goro faizlo gotiirdiikdo on yiiksok gostorici Kyota tocriibo
variantina (112,8%), on asag1 natico iso Kanada -3 sortuna moxsus olmusdur (67,9). Kanada -3
tocriibo variantinda xl b-nin ohomiyyetli artimi1 (nozarot gostoricisindon 35% cox) x1 a/b
nisbatinin xeyli doracods azalmasina sobob olmusdur. Krasnodar-68 sortunda bu gostorici 95,9%,
Opus bitkilorindo 99,1%, Sinara-da 104,6% toskil etmisdir. Qeyd etmok lazimdir ki, Sinara
sortnlimunslorinds xI a vo b-nin miqdarinda koskin azalma miisahido olunsa da (1,236 mq/q vo
0,494 mq/q), x1 a/b nisbati doyismomisdir.

Alman naticolora osason miilayim quraqliq faktoru tocriiba variantlarinin bir qismindo
fotosintetik pigmentlorin sintezini stimullagdirsa da, kaskin quraqliq xlorofilin har iki formasinin
miqdarmin azalmasina, yoni deqradasiyasina sabob olmusdur.

Tadqiqgat isindo stres soraitdo xlorofil a vo b-nin miqdarindaki doyisikliklo yanasi, bitkilorin
pigment sistemindo shomiyyatli yer tutan karotinoidlorin do miqdar1 dyranilmisdir. Karotinoidlor
biitiin fotoavtotrof orqanizmlords istirak edon komokgi fotosintetik pigmentlor olub, qoruyucu vo
struktur funksiyalarin dastyicilaridir: 1) slave pigmentlor kimi igigin asagi dalga uzunluglarin-
daki spektrlorinin udulmasinda istirak edir vo yiiksok effektivliklo isig1 xlorofil a-ya yon-
londirirlar; 2) oksigeni vo xlorofil molekullarini fotooksidlosmadon qoruyurlar (ITonesoii, 1989).

Stress soraitdo karotinoidlorin miqdarinin toyini burada koskin doyisikliklorin oldugunu
gostordi (codval 3). Quraqliq soraitindo daha ¢ox azalmalar, duzlulugda iso artmalar miisahido
edilmisdir. Quraghigin miilayim dozasinda karotinoidlorin miqdar1 nozarsto goro faizlo 78,8-
192,2% intervalinda doyisikliyo ugramisdir. Maksimum gostorici Opus vo Kyota (190,6%),
minimal iso Sinara sort niimunslorino moxsus olmusdur. Quraqhigin yiiksok dozasinda bu
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gostarici 54,7-127,6% arasinda doyismisdir. Karotinoidlorin yiiksok miqdar1 Kanada-3 tocriiba
variantina, agagl gostorici iso Opus variantina moxsus olmusdur. Koskin quraqliq soraitindo
tocriibo variantlarinda karotinoidlorin miqdarinda azalmalar miisahido edilmisdir (Kyota —
95,3%, Krasnodar-68 — 60,6%, Sinara — 96,1%). Soranligda karotinoidlorin miqdar1 46,9 —
168,1% diapazonunda doyismisdir. Burada gostaricilorin on yiiksok qiymati yena do Kanada-3,
on asag1 qiymeti yeno do Opus soya sortniimunslorine aid olmugsdur. Hom koskin quraqliqda,
hom soranligda karotinoidlorin nazarato gora miqdarinin eyni sortun bitkilorindo asag1 olmasi
diqgati calb edir. Opus tocriiba variantinda karotinoidlorin miqdar1 xeyli az olsa da, xlorofilin
miqdarina géra bu niimuns Ustlinliik toskil etmisdir.

Cadval 3
Soya bitkisi yarpaqlarinda karotinoidlorin migdari
maq/q ndzaratd gora %-ls
Sortun adi Nozarat | Quraqliq Quragliq | Duzlul | Quragliq | Quraghq | Duzlulug
(3,5 atm) (7 atm) ug (3,5 atm) (7 atm)
Kyota 0,149 0,284 0,142 0,114 | 190,6 95,3 76,5
Krasnodar-68 | 0,145 0,176 0,088 0,196 | 1213 60,6 135,1
Kanada-3 0,094 0,091 0,120 0,158 | 96,8 127,6 168,1
Opus 0,347 0,667 0,190 0,163 | 1922 54,7 46,9
Sinara 0,184 0,145 0,177 0,087 | 78,8 96,1 47,2

Vizual miisahids. Miilayim quraqliq soraitindo Sinara sortniimunslori istisna olmagqla,
tocriiba variantlarinin voziyyati yaxsi vo gonastboxs hesab olunmusdur: Kyota vo Krasnodar-68
sortlarina moxsus bitkilordo yarpaqlar turqor voziyyetini saxlamisdir, saralma olmamigdir;
Kanada-3 va Opus sirtlarinda iss alt yarpaqglarin bir qisminds saralma vo solma miisahids olunur.
Sinara sortunun bitkilori quraqhi§a yiiksok hossasliq niimayis etdirmislor vo yarpaqglarin
oksariyyatindo solma vo konarlarinda quruma miisahido edilmisdir.Koskin quraqliq soraitindo
Kyota vo Krasnodar-68 sortlarmin tocriibo variantlarinda yarpaqlarin voziyysti qonastboxsdir.
Belo ki, iist yarus yarpaqlar turqoru qorusa da, alt yarus yarpaqlarda qismon solma vo yarpaqlarin
konarlarinda quruma nozors ¢arpir. Kanada-3 sortu bitkilorinds yarpaqlarin qurumasi, Opus sortu
bitkilorindo yarpaqlarin solmasi miisahido olunmusdur. Sinara tocriibo varianti tamamon quru-
musdur. Soranligda Kyota vo Krasnodar-68 sortlarina moxsus bitkilords bir gisim yarpaqlarda
solma vo quruma hallarina rast golinmisdir. Kanada-3, Opus vo Sinara tocriibo bitkilorinin
yarpaqlart solmus vo qurumuslar. Sonuncu ii¢ sort duza davamsizliq niimayis etdirmisdir.

Xostoliya yoluxmasina goro Kyota vo Opus sortu bitkilorindo hor hansi bir xastolik ola-
matlori miisahido olunmamisdir. Krasnodar-68 vo Sinara sortlarinin tocriiba varianti bitkilori lo-
kali pas xastoliyi — septorioza (patogen Septoria glycines Hemmi), Kanada-3 bitkilori iso bak-
terial yaniq (patogen Pseudomonas glycinea) xastoliklorino yoluxmusdur.

NOTICOLOR

Su rejimi parametrlorinin toyini gostordi ki, soya bitkisinin Kyota vo Opus sortniimunalori
tocriilbo zamani daha ¢evik miidafio sistemino malik olduqglarint vo stres tosirlora daha optimal
doracods uygunlasa bildiklorini nlimayis etdirmislor. Kanada-3 vo Sinara sortlarinda su rejimi
parametrlorinin asagi gostoricilori homin niimunslorin quraqliq vo soranliq streslorino daha
davamsiz olduguna dolalot edir.

Fotosintez pigmentlorinin miqdarinin toyini gostordi ki, miilayim quraqliq faktoru tocriiba
variantlarinin bir qismindo fotosintetik pigmentlorin sintezini stimullasdirsa da, koskin quraqliq
xlorofilin hor iki formasinin miqdarinin azalmasma gotirib ¢ixarmigdir. Belo ki, miilayim
quragligda x1 (a+b) pigment comino goro Kyota vo Opus sortlar1 yiiksok, Kanada-3 vo Sinara
sortlart asag1 gostoricilorlo sociyyslonso do, koskin quraqliq zamani Opus soya sortu istisna
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olmagqla, xlorofilin deqradasiyast bas vermisdir. Quraqliq vo soranliq soraitindo xl a/b
gostaricising gors iso Kanada-3 vo Kyota sortlarinin daha tistlin olmasi x1 a — nin x1 b-yo nozeron
daha ¢ox sintez edilmosi ilo izah edilo bilor.Miilayim quraqligda karotinoidlorin miqdarinin
artmasi onlarin sintezi ilo baghdir. Diisiiniiriik ki, xlorofilin stres tosirlorinden qorunmasi ii¢iin
karotinoidlorin de novo sintezi zorurati yaranmusdir. Koskin quraqliq zamani komokgi piq-
mentlorin miqdarinin xeyli doracods azalmasi onlarin sorf edilmosindon xabaer verir. Yoni karo-
tinoidlarin sorfiyyati onlarin sintezindon istiinliik togkil etmisdir. Duzluluq soraitindo analoji
naticalor alinmisdir.

Kyota vo Opus bitkilorinds hor hansi xostolik olamatlori miisahido olunmamisdir. Krasno-
dar-68 vo Sinara tocriiba variantlar lokali pas — septorioza (patogen Septoria glycines Hemmi),
Kanada-3 bitkilori bakterial yaniq (patogen Pseudomonas glycinea) xastaliklorina yoluxmuslar.

Alman tocriibi naticolors osaslanaraq soya bitkilerinin quraqliga qismen davamli, soranliga
159 hassas oldugunu sdylomok olar. Digor tocriiba sortlari ilo miiqayisado Kyota vo Opus sort-
larin1 quraqliga vo xastoliys daha davamli niimunslor hesab etmok olar.
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BJIUAHUE BOJHOI'O CTPECCA HA ITAPAMETPBI BOJJTHOT'O PEXKUMA U
OOTOCUHTETHYECKHUE ITUI'MEHTDI B JIMCTBSIX OBPA3IIOB COAN
(Glycine max (L.) Merr)

3usina UOparumoBa, *Pamu3 AnueB
Hucmumym I'enemuueckux Pecypcos, HAHA

UccnemoBarne  mpoBoawian Ha oOpasmax coptoB cou Kuora, Kpacnonmap-68, Kanana-3, Omyc,
Cunapa. JInsi OIIGHKH MapaMeTpOB BOJHOTO PEKHUMa M AKTUBHOCTH (POTOCHHTETHUYECKHUX MUTMEHTOB B
JUCTBSIX PACTEHUIM MHTAKTHBIC PACTCHHUS ITOJBEPrajcCh CTPECCY 3aCyXH C HCIIOJIb30BAHHEM PacTBOpa
caxaposbl 3,5 u 7,0 at™m (8,7%) u 3aconenus ¢ ucnoib3oBanueM pactBopa NaCl 9 atm B Teuenue 24
4acoB B JabopaTopHbIX ycioBusx.OnpeneneHne OBOJIHEHHOCTH TOKAa3ajo, YTO Yy COM, BBIPAIICHHOU B
€CTECTBEHHBIX IIOJICBBIX YCJIOBUSAX, 3HAYMTEIBHOW pa3HUIBI II0 3TOMY IIOKA3aTeI0 HE HAOJII0JIAIOCh
(74,7-77,8%), HO MO AeUIMTY BOABI COPTOBBIE 0OPA3ILI COM OTINYAINCEH: HAMMEHBINNH AeDUIUT BOIBI
obu1 3adukcupoBan y coproB Kuora (12,8%) u Onyc (13,6%), a naunbonsmmii-y Kanana -3 (23,8%).
OTHOCHTENIEHOE COJIepKaHUe BOJIbI OBLIO BRICOKUM Yy copTa KuoTa, a Bojoy/ep)kuBarolas crnocooOHOCTbh
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Beinie y coproB Knora u Kpacuomap-68. Onpenenenne comepkanust HOTOCHHTETUYECKUX [TUTMEHTOB B
YCIIOBHSIX YMEPEHHOM U PE3KOH 3acyXH IMOKa3ajio, uTo, 0 CyMME ITUTMEHTOB XJ (a+b) BapuaHTHI OIbITa
Kuota 1 Onyc xapakTepru30BaJINCh BHICOKMMHU TOKa3aTesaMu, a o0pasiel Kanana-3 u CuHapa HU3KHUMH,
NpOM30IIIa Jerpajanus xjaopoduiia mox BO3AEHCTBHEM PE3KOM 3acyXd, 3a HCKIIIOUCHHEM BapHaHTa
Omnyc. AHanoruuHble pe3yibTaThl HAOIIOAANNCH TPHU 3aCOJICHHH. B ONBITHBIX BapuaHTax B YCJIOBHUSX
pe3Koi 3acyxHM HaOII0JaloCh CHIDKCHHE COJCPIKaHHs KapOTUHOWAOB. Bu3yanbHble HAOMIOACHUS HE
BBISSBWJIM HHKAKUX NPHU3HAKOB 3a0oyieBaHus pacTeHuit coptoB Kuora m Omyc. DKcnepruMeHTalbHEBIC
pacrenus coptoB Kpacuomap-68 u Cunapa OblIH 3apakeHbl IATHUCTON pkaBunMHON (Septoria glycines
Gemmy), pactenus Kananma-3-0aktepuanbHbiM oxoroM (Pseudomonas glycinea). Cchuiasich Ha
pe3yabTaThl IMPOBEAECHHOTO HCCIENOBaHMsI, MOXHO CKa3aTh, 4YTO pAacTEHUS COM JEMOHCTPUPYIOT
YaCTUYHYI0 YCTOHYMBOCTH K 3acCyXe, a TaKkKe YyBCTBHUTEJIBHOCTh K 3acosieHHi0. [lo cpaBHeHHIO C
JPYTUMH SKCIIEPUMEHTAIbHBIMHA BapuaHTaMu o0pasipl Kuota n Omyc MOXKHO CUMTATh YCTOHUMBBIMHU K
3acyxe ¥ 0OJIC3HSM.

Knrwouesvie cnosa: cosa, cmpecc, 3acyxa, cob, Xa0pouii, KapomuHouosl, napamempsvl 600HO20
pescuma

THE EFFECT OF WATER STRESS ON THE WATER REGIME PARAMETERS
AND PHOTOSYNTHETIC PIGMENTS IN THE LEAVES OF
SOYBEAN (Glycine max (L.) Merr) SAMPLES

Ziada Ibrahimova, Ramiz Aliyev
Institute of Genetic Resources of ANAS

The study was conducted on samples of soybean varieties Kyota, Krasnodar-68, Canada-3, Opus,
Sinara. To assess the parameters of the water regime and the activity of photosynthetic pigments in plant
leaves, intact plants were subjected to drought stress using a sucrose solution of 3.5 and 7.0 atm (8.7%)
and salinization using a NaCl solution of 9 atm for 24 hours in laboratory conditions. The determination
of hydration showed that there was no significant difference in this indicator for soybeans grown in
natural field conditions (74.7-77.8%), but varietal samples of soybeans differed in water deficiency: the
smallest water deficiency was recorded in varieties Kiota (12.8%) and Opus (13.6%), and the largest - in
Canada -3 (23.8%). The relative water content was high in the Kiota variety, and the moisture retention
capacity was higher in the Kiota and Krasnodar varieties - 68. Determination of the content of
photosynthetic pigments in conditions of moderate and severe drought showed that, according to the sum
of cl (atbh) pigments, the Kiota and Opus variants of the experiment were characterized by high
indicators, and the Canada-3 and Sinara samples were low, chlorophyll degradation occurred under the
influence of severe drought, with the exception of the Opus variant. Similar results were observed during
salinization. In the experimental variants, in conditions of severe drought, a decrease in the content of
carotenoids was observed. Visual observations did not reveal any signs of diseases of plants of the
varieties Kiota and Opus. Experimental plants of Krasnodar-68 and Sinara varieties were infected with
spotted rust (Septoria glycines Gemmy), Canada-3 plants with bacterial burn (Pseudomonas glycinea).
Referring to the results of the study, it can be said that soybean plants demonstrate partial resistance to
drought, as well as sensitivity to salinity. Compared with other experimental variants, Kyota and Opus
samples can be considered resistant to drought and diseases.

Keywords: soy bean, stress, drought, salt, chlorophyll,carotenoids, parameters of the water rejime
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CEMEHNCTBO IIUTOXPOMOB P450: CTPYKTYPA, ®YHKIIUS 1
POJIb B METABOJIU3ME JIEKAPCTBEHHBIX IIPEITAPATOB

HUI'SAP KEPUMOBA
Hucmumym cenemuueckux pecypcos Munucmepcmesa Hayxu u Obpasosanusa Asepbaiiodicanckoi

Pecnybnuxu. AZI1106, Asepbatioxcan, 2. baxy., np. A3aonvie, 155.
nigar.karimova.23@gmail.com

IIpencraBurtenn cemeiicTBa HUTOXPOMOB P450 akTHBHO MPOI0JIAKAIOT NPHUBJIEKATH BHUMAHHE
0MOXMMHUKOB M (pJapMaKoJI0roB M3-3a HX KJIIOYEBOIl POJH B AETOKCHKALUMH He TOJbKO KCEHOOMO-
THKOB, HO M PA3JIMYHBIX 3H/IOTCHHBIX COCJUHEHUH, TAKUX KaK CTEPOUABI, JKeJYHble KHCJIOTHI,
HeHAaCBhIIIeHHbIE KUPBI, IPOCTATIAHAMHBI U JIeHKOTPUeHbl. OCO0eHHO BaKHO MOJYEPKHYTh Npeod-
Jagampuyo poas CIl P450 B Merafonu3me KAaHLEPOI€HOB U JeKApCTBEHHBIX CPEACTB, 3aMe[l-
JISIIOIIHUX POCT PaKoOBBIX onyxoJeil. C 0MOXUMHYECKOH TOYKM 3PEeHMS, IMTOXPOMBI MPEICTABJISIOT
co0oil Oesku, comep:kalmMe reM B KadecTBe KoGakTOopa, MO3TOMY OHHM Ha3bIBAIOTCSl TeMOMNPO-
TeMHaMHM M HCIO0JB3YIOTCS B KadecTBe CyOCTPaToB B (pepMEHTATHBHBIX pPeaKUMsX, 0e3 KOTOPBIX
(pyHKIMOHMpOBaHMe OpPraHH3Ma sIBJsieTCsI HEBO3MOKHbIM. Takum o0pa3oMm, LeJbI0 JAHHOTO
0030pa sBJsieTcs OO0Cy:KIeHHe PA3HOr0 poaa cBoiicTB cemeiictBa nutoxpomo P450. O0630p
BKJII0OYAeT NMOAPOOHYI0 MHGOPMALUIO 0 CTPYKType, QYHKUUAX, a Tak:Ke 0 (PYHKUHOHAJIBHOM M
KJIMHAYECKOM BJIUSHUSIX TeHeTHYecKoil M3MeHYHMBOCTM Ha ceMelicTBa nuroxpomos P450 3a
nocjeHue NATHAAUATD JeT. [louck auTepaTypbl ObLJI BBINOJHEH € MCIOJIb30BaHHEM 0a3bl JAHHBIX
PubMed. I'ny6una noucka cocrasmia 15 jger — ¢ 2007 mo 2022 roa. OToMpaanchy J0OKyMEHTBI,
COOTBETCTBYIOIIME TeMaTHKe 0030pa, TaKKe AHAJIM3UPOBAIUCH HCTOYHUKH BTOPHYHOIO IUTHPO-
Banus. Hayuynas nureparypa, nutupyemasi B 3ToM 0030pe, AeMOHCTPHPYeT OIPOMHBIN Nporpecc,
JOCTUTHYTBI B MOHUMAaHUH ceMeiicTBa HUTOXpoMOB P450. Peryasiunsa Bcex P450 siBHO siBisieTcst
3aBHCHUMON OT MO0J1a, BO3PAcTa, TOPMOHAIBLHOIO (poHa M 3200JIeBaHN, a Tak:ke B3auMOJelcTBHIA
MesK1Y JIeKAPCTBEHHBIMHU CPeACTBAMM MHIHOMPYIOLIEro WM MHAYKIHOHHOIO THIA, YTO CHOCO0-
CTBYeT MEXHHIMBHUAYAJIbHOH M BHYTPMHHAMBHMAYAJbHOW HW3MEeHYMBOCTH. byaymee pa3Butne
JaHHOW TeMbl JOJKHBI BKJIOYATh Kak 0a3oBble, TAK M KJIMHMYecKue acnekTbl. HecmoTps Ha
BUAMMBIIl porpecc B NOHMMAHUU (P)yHKIHMOHMPOBAHMS U CTPYKTYPbl HUTOXPOMOB, HepelleHHbIX
BONPOCOB OCTaeTcs He MaJjo. B 4yacTHocTH, 3agaum mo omnpelejeHHI0 (QyHKIHWHA penenTopos,
UTPAIOIINX IVIABHYIO POJIb B AKTHBALMU KAHIEPOreHOB, M MPOrHO3HPOBAHMIO HOBBIX Cy0OCTpaTOB
LHHMTOXPOMOB, WIH N0 pa3padoTKe JIEKAPCTB Bee elle 0CTAITC HepeleHHbIMM.

Knioueevie cnosa: Cemeiicmeo Iumoxpomoe P450, memabonuzm  meouxamenmoas,
noAUMOpPuU3Mbl, INULEHEMUUECKUE MEXAHUZMDBL

BBEJIEHUE

B TeueHue KW3HU JIIOIM HEMPEPHIBHO IMOIABEPralOTCS BO3ACHCTBHIO IIUPOKOTO CIEKTpPa
XUMHYECKUX KOMIIOHEHTOB OKpY)KAroIlel Cpelbl, JIEKapCTB, MUIIEBBIX J100aBOK U 3arps3HSIO-
X BEHIECTB, KOTOPbIE B KOHEYHOM HWTOTE€ MOTYT HAPYIIUTh KJIETOYHBIA METabOoNH3M C
naryOHBIMU TOCJIEICTBUSMU JUISL 3710pOBbi. Ha mpOTsSKeHHH BEKOB MMMYHHAsl CHCTEMa 4elo-
BEKa pa3BHBAJIaCh U COBEPIICHCTBOBAJIACH I OOPHOBI C MATOTEHHBIMH MHKPOOPTaHU3MaMU U
aJanTaly K YCJIOBHSAM HOBOW cpenbl oomtanus. L{uroxpomer P450 (anrn. CYP), B ocHoBe
KOTOPBIX JICKUT YHHUKAJIBHBIH T'e€MOINPOTEUH, MPEACTABISIOT CO00W OOJbIIOE CEeMEHCTBO
YHHUBEpPCATbHBIX (DEPMEHTOB, OCHOBHOU (PYHKIIMEW KOTOPBIX SIBISIOTCS 3aAIIUTHBIE MEXaHU3MBbI
KaK CHCTeM opraHoB Tak opranusma B nenom (McDonnell, 2013; Stavropoulou, 2018). Oxnako
HepeaKo, OnoTpanchopMalus, CIpOBOIMPOBaHHAs ceMelicTBOM nuToxpoMoB P450 (CII), moxer
NPUBECTH K METabONIMUecKod TpaHchopMalMu XUMUYECKHX BEIIECTB OKPYXKAIOMICH cpeibl B
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pEaKTUBHbIE KaHIEPOreHHbIE NPOAYKTHI. JlaHHBIM mpolecc, YacTO Ha3bIBAIOT «IETATbHBIM
CHUHTE30M». YCTaHOBJIEHO, YTO MHGEKIMM M BOCHAIUTENbHBIE IPOLECCHl TECHO CBS3aHbI C
IICUYCHOYHBIM M BHEIICUCHOYHBIM MeTabom3MoM pepmenToB nuroxpomos P450 (Zanger, 2013).

Takxe Ba)XKHO MOJMETHTH YTO, IIUTOXPOMBI aKTHBHO MPOJOJDKAIOT NMPUBJIEKaTh BHUMaHUE
OMOXMMHKOB U (papMaKoJOroB H3-3a HUX KIIOYEBOM pOJNM B JIETOKCUKALUU HE TOJIBKO
KCEHOOMOTHKOB, HO U Pa3IMYHBIX SHIOTECHHBIX COCAMHEHUN, TAKUX KaK CTEPOHJbI, JKEITUHBIC
KHUCJIOTbI, HEHACBHIIIEHHBIE JKUPBI, MPOCTarJaHAUHBI U JIEHKOTpUeHbl. OCOOEHHO BaXKHO
NOIYepKHYTH Ipeobnanaromryto poib CL[ P450 B meTabonu3me KaHIIEPOT€HOB M JIEKAPCTBEHHBIX
CPEICTB, 3aMEUIAIOIINX POCT PakoBbIX omyxojied. Takum oOpa3oM, MHIHOUTOPHI (PEPMEHTOB
LHUTOXPOMOB IMOTEHUUAJIBHO MOTYT CIYXHTh MPOTHUBOOITYXOJIEBBIMU areHTamu. B mociennue
JIeKaJIbl OBLIIO MPOBEAECHO HECKOJIBKO Ba)KHBIX MCCIIEI0BAaHUM i OoJiee JeTalbHOTO aHallu3a X
(YHKIUH, MMOCKOJIBKY LIUTOXPOMBI PACIIOJIOKEHBI HE TOJILKO B IEYEHH, HO M B KHUIICUHUKE.
Takum o00pa3om, 3TU JaHHBIE TNPOJWIM CBET Ha BIMSHME MEIUATOPOB BOCHAJICHHUS Ha
skcnpeccuio ¢pepmentoB ClI, uro ObUTO JOKa3aHO HA KUBOTHBIX Moxensx (Guengerich, 2015,
Guengerich, 2016).

C OMOXMMHYECKOM TOYKM 3pEHUs, LUTOXPOMBI IPEJICTABISAIOT CO00I Oenku, MpuHA-
Jeane K CylnepceMencTBaM, coJiep)kaliie reM B KadecTBe Ko(akTopa, MOITOMY OHU
HA3bIBAIOTCS TEMOINPOTEHHAMH U KCIIONB3YIOTCS B KadyecTBE CyOCTpaToB B (pepMEHTATHBHBIX
peakmusax. Tepmun «P450» mpoucxoaut U3 cieKTpoPoTOMETPUIECKOTO MTHKA, MOTYYEHHOTO TIPH
MaKCUMaJIbHOW ONTHYECKOW miuoTHOcTH (epmeHTa (450 HM), HaXOIsACh B BOCCTAHOBJICHHOM
COCTOSIHMH, CBSI3AHHOM C MOHOOKCHZIOM yriepoaa. CienyeT moadepkHyTh, uto 6osiee 50 000
¢depmentoB CYP onmcano y OonpmmHCTBa (OpM KM3HM: apXed, BHPYCOB, NPOCTEHINUX,
OakTepwii, )KUBOTHBIX, pacTeHuil u rpudoB (Bezirtzoglou, 2012).

Takum o0pa3zom, 1eNbl0 JaHHOTO 0030pa sBIIseTCS OOCYXKIEHHE Pa3HOTrO PojAa CBOMCTB
cemelicTBa UTOXpOoMOB P450, KoTOphIE, KaK OBLIO MOJMEUYEHO BBINIE, UTPAIOT BAKHYIO POJb B
ouorpancopmalrii KCEHOOMOTUKOB B Psii KOTOPHIX BXOJAT - JIEKAPCTBA, HAPKOTHKHU JIMOO
ToKCHHBL. O030p BKJIIOYAET MOJAPOOHYI0 MH(POPMAIMIO O CTPYKType, HYHKIHIX, IMporpecce B
npoUILX aKTUBHOCTU METa0oIM3Ma JIEKApCTB, MEXUHIMBUAYATbHOW W3MEHUYMBOCTH, a TaKKe
0 (pyHKITMOHAIBHOM W KJIMHUYECKOM BIIMSHUSAX reHerndeckor mamenunBoctu Ha CL[ P450 3a
NoCeAHNE MATHAAIATD JIET.

MATEPHUAJIBI U METObI

ITouck nuTeparypsl ObLT BBIOJHEH C HCIOJIB30BaHHEM 0Oa3bl maHHbix PubMed. T'myOuna
noucka cocraBuia 15 ner — ¢ 2007 mo 2022 roxa. OTOupanuch TOKyMEHTbI COOTBETCTBYIOLIUE
TeMaTuKe 0030pa, TAK)KE AaHATHU3UPOBATUCH NCTOYHUKH BTOPUYHOTO ITIUTHPOBAHUSI.

Hcronp30Bauch BO3MOXKHBIE BHUJBI JIOKYMEHTOB COIJIacHO uHuekcauuu PubMed:
KJIaCCUYeCKas CTaThs, KIMHUYECKOE HCCIICJOBAHNE, CPABHUTEIHHOE HCCIEIOBaHHE, KOHTPO-
JUpyeMoe KIMHUYECKOE MCCIEOBaHUE, METa-aHallu3, PaHIOMHU3HPOBAHHOE KOHTPOIMPYEMOE
HCCIIeIOBaHKE, 0030, CUCTEMAaTHUECKHI 0030p.

PE3VYJIBTATBHI U UX OBCYXKJIEHUE
Homenkiarypa

Hee mpunstas HOMeHKnarypa ¢epmenTtHol cuctembl ClI ycranomena Komurerom mo
Homenknarype Cewmetictea IlutoxpomoB (Nelson, 1999, Nelson, 2004). annoe
cynepceMmeiicTBo Bkimrodaer Oosee 13 000 renoB, mpencraBiieHHBIX Oosiee 400 cemelicTBaMu
T'EHOB, 3aTparuBas NpeCTaBUTENEH BCEX OMOJIOTUYECKUX LIapCTB
(http://drnelson.utmem.edu/CytochromeP450.html).  DH3uUMBI  TUTOXpPOMOB  0003HAYAIOTCS
oykBamu «CYP» u apaGckoit nudpoii, obo3Hauaromei ux ceMeiicTBo. 3a Hell criexyer OykBa,
o0o03HayvaroIas MoJCeMencTBO, U elle oAaHa apadbckas 1udpa, 06003HavaroIas HHANBUAYAIbHbII
red nu6o uszopepmeHt wim uzodopmy. Takum oOpazom, CYPLAIl oTHOcHUTCS K CeMEHCTBY
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CYP1, noncemeiictBy A u 6enky 1 B mojcemeiicTBe. BaxHO OTMETHTB, YTO, B TO BpeMs KaK T'eH
u kJIHK namucansl kypcuBom (CYP1Al), MPHK u Genku 0603Ha4eHBl OOBIYHBIM 3ariaBHBIM
mipurom (CYPLAL). Unensl cemerictBa CYP paznuuarorcs MepBUYHBIMU aMUHOKHCIIOTHBIMU
MOCIIEI0BATEIbHOCTSAMHU, CYOCTpaTHOM crnenunu(pUIHOCThI0, UMMYHOJOTHYECKON IEepPEeKPECTHOM
PEaKTUBHOCTBHIO W pAcCIpe/IeiCHUEM B TKaHAX. BHYTpU JaHHOTO IMOACEMEHCTBA IMOCIIE0Ba-
TEJILHOCTU UACHTUYHBI OoJiee ueM Ha 55%, Hanpumep, CYP2A6 u CYP2A7 (Guengerich, 2016,
Nelson, 2004).

VY nropel 3a10KyMEHTHpOBaHO He MeHee 57 pasznuuHbiXx P450 reHoB m 58 mceBHOreHOB.
Hecmotps Ha TO, yTO B HacTosIIee BpeMsl Y UeaoBeKka U3BeCTHO 18 pa3nuyHbIX ceMmelcTB u 44
noacemericTBa, ¢pepmentsl cemeiicts 1-3 (CYP1A2, 2C9, 2C19, 2D6, 2E1 u 3A4) sBisroTcs
HanOoJiee aKTUBHBIMU YYaCTHHKAMH IEYCHOYHOrO0 MeTabom3Ma KCEHOOMOTHKOB, TOTAA Kak
Jpyrue CeMEHCTBa BBIIOJIHAIOT BakHbIC SHAOTeHHbIe GyHkuu. (Guengerich, 2008, Guengerich,
2016).

Knaccupurxanus

K xnaccudukanuu muroxopmoB P450 moaxomunu ¢ pa3HbIX Todek 3peHus. Kimaccudeckum
CIIOCOOOM SIBIISIETCS KJIACCH(DHMKAIIMS TTO CXOJHBIM TOCJICI0BATEIILHOCTSM T'€HOB; MM ITPHCBaNBa-
eTcsl HoMep ceMelcTBa M OyKBa MoJceMeicTBa, aanee oHH JAUPPEPEeHIUPYIOTCS MO HOMEPY
n30(hopMbI WK oTaeabHoro ¢pepmenta (Hanpumep, CYPLAL, CYP2D6). JlekapcTBeHHBIE Cpei-
CTBa, KOTOpBIC PACIOJOraf0T OOMIMM IYyTEM pACHIEIUICHUs IOTEHIIMAIBLHO MOTYT B3aMMO-
JeHCTBOBATh YT ¢ ApyroM. IIpu 3TOM Ba)KHO MOAMETHTH, YTO HE BCE IMpEmaparhl 00JIaAaroT
AKTUBHOCTBIO HUTOXPOMOB. OJIHAKO MEIUKAMEHTHI ¢ MX aKTUBHOCTBIO, OyIy4d BO3MOKHBIMH
WHTUOWTOpaMHU, WHIAYKTOpAaMH WM cyOcTpaTaMu Crenupuyeckoro (HepMEeHTATUBHOTO ITyTH
IIUTOXPOMOB, MOTYT BHECTH HW3MEHEHHS B METaboJM3M OJHOBPEMEHHO YIOTPEOISIeMBIX
npenapatoB. JlekapcTBa, KOTOpble HHTHOMPYIOT (pepmenTaTuBHBIA yTh CYP, MOTYT BBI3BIBATH
MOBBIIICHUE KOHLIEHTPALMU JPYTUX MPENapaToB, YTO MPUBOIUT K TOKCHYHOCTH JIEKAPCTBEHHOTO
BEIIECTBA. AHAJIOTMYHO, Tpemnaparbl, HHAyIupyomue (pepmentaruBHbii nyth CYP, moryr
CHW)KAaTh KOHIICHTPAIUU IMPEnapaToB, METAOOTH3UPYIOIIUXCS TEM XKe IyTeM, YTO MPUBEIET K
HeapdexruBroctn neuenuss (McDonnell, 2013). IluroxpoMmbl, Takke MMOAPA3ACISAIOTCS Ha
MeMOpaHOCBsI3aHHBIE (DOPMBI, KOTOPBIE B OCHOBHOM BCTPEUAIOTCS y DYKapUOT, U PACTBOPHUMBIE
(dhopmbl, oOHapyxuBaeMble y TpokapuoT. pyras cucrema knaccubunupyer CYP Ha ocHoBe
CYOKJIETOYHOM JIOKAIM3AlUK U TIpoIiecca MepeHoca dJEKTPOHOB.

Coscem HemaBHO CYP Obuth pasjienieHbl Ha O€NKH, padOTaroIIMe 0 COBMECTUTEILCTBY, U
Oenku, He padoOTaIONIUE 0 COBMECTUTENBCTBY, & UMEHHO ITUTOXPOMBI, YYaCTBYIOIIHE B METa-
0omu3Me KCEHOOMOTHKOB, HE SBISIOTCA OelKaMHu-coBMecTHTelsamu, Ttorga kak CYP,
YYaCTBYIOIIME B OHMOCHHTE3€ JHJOTCHHBIX MOJIEKYJ, OTHOCATCS K OElKaM-COBMECTUTEISIM

(Porter, 1991, Ortiz de Montellano, 2005, McDonnell, 2013, Guengerich, 2016).

Crpykrypa

HuTtoxpombl 007aMal0T CTPYKTYpOil remomnporenHoB, coaepxammx ot 400 mo 500
AMHMHOKHUCIIOTHBIX OCTaTKOB M OJHY NMPOCTETHUYECKYIO TPYIIy I'eMa B aKTHMBHOM LeHTpe. [Ipu
OoJiee EeTaIbHOM O3HAKOMIJIEHHUH CO CTPYKTYPOH, HYKHO OTMETHUTH, YTO ()epPMEHTHI KOMILIEKCA
uToXpoMoB P450, cTporo roBops, He SBIAIOTCA LUTOXPOMAaMU B TOM CMBICJE, YTO OHU HE
HEPEHOCAT 3JEKTPOHbI Ha Apyrue Oenku. SIBIsisiICh OKCUI€Ha3aMH, OHU MEpPEAaroT AJIEKTPOHBI
KHCJIOPO/Y, TEM CaMbIM CHOCOOCTBYIOT KAaTaln3y OKHUCIMTEIBHOTO IPOLECcca OPraHUYEeCKUX
XMMHUYECKHX BEIIECTB. B YaCTHOCTH, OHU OOBIYHO SBISIOTCS «MOHOOKCHUTEHA3aMU» MU
«OKCH/Ia3aMHU CO CMEIIAHHBIMU (YHKUUAMH». A NPUYMHOM MX MPUYMCICHUS K KJIACCH(PHUINU
P450 sBisiercs yHuKanbpHas mocienoBaTelbHOCTh ‘FXXGXpXXCXG’, B koTopoit Xj, sBIseTCS
OCHOBHBIM OCTAaTKOM, a OCTaTOK LIUCTEHHA CIYXUT aKCHAIbHBIM JIMTAH/IOM I'eMa U TEM CaMbIM
npenocTaBiseT uuToxpomaMm P450 UX 10BOJIBHO YHUKAJIbHBIE CIIEKTpalIbHbIE CBOICTBA. CaMbIM
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YHHUKQJIBHBIM U3 HHUX SIBJIIETCA 10J0CA MOTJIOLEHUs 0KoyIo 450 HM B €ro IUCTEHH-THUOJIATHOM
dbopMe 1A KOMILJIEKCa JABYXBAJECHTHOTO jkeje3a M MoHookcuna yriepona (Wester, 2004,
Guengerich, 2016).

Crpyktypsl P450 10BOIBEHO TTOX0XKH, U €CJIM TIOCMOTPETH HA OOIIYI0 CTPYKTYPY MHOTHX 3
HUX, SPKUX OTIWYMi HaOmoaatbcs He Oymer. Crnupamu | m L KOHTakTHUpYIOT ¢ reMoMm, u
HEINOCPEICTBEHHO Tiepen L-crupanbio HaXOIUTCS CErMEHT [-BBIMYKJIOCTH IIUCTEUHOBOTO JIH-
rauga. Ha moBepxunoctu P450 Takyke MMEeTCs OCHOBHOM «y4acTOK», COACpIKaluii aprUHUHBI,
pacIoOKEHHBIE PSJIOM C T€MOM Ha TOW K€ CTOPOHE, YTO M KaTAIMTUYECKUN IMCTeUH U3
crmpasin M (Puc. 1) (Estrada, 2013, Johnson, 2013, Pallan, 2015).

C xummudeckoi Touku 3peHus: komiuiekc P450 mpencraisier co6oi peakiuio B OCHOBHOM
CBSI3aHHYIO C POJIBIO MePPEPPUITBHOTO KHCIOPOJIHOTO KoMILTekca ((hopMabHO FeO3+). A o6murast
peakIus THAPOKCUIUPOBAHUS yriiepoaa BeIMISAUT Tak (Cxema 1):

Cxema 1.

NADPH + H* + RH + O, — NADP"* + H,0 + ROH

(rne RH sBusercs cyOcTpaTtoM), OIHAKO B JaHHBIX B3auMoJeHcTBUsAX Komriuiekc P450
IPUTBOPSET B JKU3Hb OJHY M Ty K€ OCHOBHYIO XMMHYECKYIO pEakuuio rnepdeppuia s
KaTaJln3a Ipyrux peakuui, BKIYas JecaTypaluio, pacileluIeHue CBSI3U yriepoa, CBsI3bIBaHue
apWIBHBIX KOJEL, ACANKHIMPOBAHHE I'eTepOaTOMa, OKCHUICHALMIO I'eTepoaroMa, oO0pa3oBaHUE
KOJIbLIA W MEepPerpyninupoBKY OKCUT€HHPOBAHHBIX XWMHYECKHUX BEIECTB, TAaKUX KaK Kak
npocrarnanauasl (Guengerich, 2016).

Pucynox 1. TpernuHasi CTPYKTypa KoMILIeKca nporecrepona P450 21A2 u
KOH(UIrypanusi aKTHBHOI'O LIEHTPA:
(A) Jlenrounas auarpamma o6ieit ckmaaku P450 21A2 ¢ paxyxHoit okpackoit ot curero (N-koHerr) 10
kpacHoro (C-konen). OtTaenbHBIE BTOPOCTENIEHHBIE SJIEMEHTHI KOHCTPYKLUMH MapKHPYIOTCS; aTOMBI
yIJeposa remMa M IpOrecTepoHa OKpAleHB B Cepblii mBeT; Fe*' mokasan B Bume opamxeBoil cdepsl.
Memb6panst P450 congepkar He meHee 12 a-crimpaseii, 0003HaueHHBIX OykBaMu oT A 110 L, n N-koH1IeBo
JIOMEH [3-cJ10s ¢ MocieoBaTelbHON HyMepanuel neneil. benkosoe sapo Brirouaer cnupanu C, D, |, Ku
L u B-1MCTBI, KOTOpBIE COCTaBJIAIOT YacTh CaiTa CBA3BIBAHMSA T'eMa M TPWIETaloulylo o0iacTh, rie
CTBIKYIOTCs Oenku-naptHepbl. (B) KpymHblii 1uiaH akTHBHOTO LIEHTpPA C MPOreCTEPOHOM, OKPYKEHHOTO
®ypbe 2F0-FC 6e3 anekTpoHHOH IUIOTHOCTH, HApUCOBaHHOW Ha mopore 1,2 ¢. [lomeueHsl BEIOpaHHBIE
AMHHOKHUCIIOTBI M O-CITUpaid, OOBMBAIOIIME T'eM WM 0o0pa3ylolue MOTOJIOK aKTHBHOTO IIeHTpa. Bce
n300pakeHus ObUTH co31aHbl ¢ momMotipto mporpamMmbl UCSF Chimera.

DOyHKUUHA

CynepceMencTBO IUTOXPOMOB OCTaBUIJIO CBOH CJIe]] BO BCEX LIAPCTBAX, KaK y pacTEHUH, TaK
U y )KUBOTHBIX. Y MiekonuTaromux Gepmentsl CYP npucyTcTBYIOT BO BCeX TKaHSAX C HAUOOJb-
meld KOHIIEHTpalueil B MEeYeHM M TOHKOM KHUIIEYHHMKE. DTO MeMOpaHOCBS3aHHbIE OCNIKH,
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KOTOPBIX MHOTO B MHUKPOCOMAJbHON (PpaKIMU MEUSCHH U KOTOPBIE MTPAIOT PEUIAIOIIYI0 POJb B
OMOCHHTE3€ KEMYHBIX KHCIOT U METa0O0IM3ME Uy>KEPOAHBIX COCTMHEHUHN, TAKMX KaK JIEKapCTBa,
TOKCHHBI OKpYKarollel cpesibl U KaHieporensl (Zanger, 2013, Guengerich, 2015). [lutoxpombl
TaKXKe IPUCYTCTBYIOT BO BHYTPEHHMX MMTOXOHJPUAIBHBIX MeMOpaHax CTEpOMIOT€HHBIX
TKaHEH, TaKUX KaK KOopa HAIIOYEYHHKOB, SIMYKU, SMYHUKH, MOJIOYHAS Keje3a W IUIAICHTa, a
TaKXe y4acTBYIOT B CHHTE3€ U JIerpaJalluy SHIOT€HHBIX CTEPOMIHBIX ropMoHOB. Kpome Toro,
(depmentsl CYP urparot BaxHy0 poJib B METa00JIM3ME BUTAMUHOB, OKHCIICHHUH HEHACHIIIICHHBIX
KHUPHBIX KUCIOT U OnocunTtese xonecrepuna. ns CYP B ronoBHOM Mo3re ObUIH 3310KyMEHTHU-
pOBaHBI crienuduuecKue YHKIUHU, BKIOYAs MOANEPKAaHHE FOMEOCTa3a XOJIeCTepuHa B TOJIOB-
HOM MO3T€ U 3JMMMHAIMI0 peTuHOUI0B. Takum o6pazom, CYP urpator neHTpaibHyIO poib B
KJICTOYHOM METabO0JU3ME M YTO BasKHO IMOJIICPKUBAIOT KIeTOUHBIH romeoctas (Palrasu, 2018).

WUnentuduxanus oudynkuuonansueiii 6eaxos CYP nobaBuiia HOBBIM ypOBEHB CIOKHOCTH
K penepryapy (yHKUUN, KaTaIU3UPYEMbIX 3TUM OOJBIIMM CYylEpCeMEMCTBOM. A HMMEHHO,
nepBblii 0OHapyxeHHbl Oudpynkunonansublii CYP, kotopeim sBisercs CYP170Al, xartanu-
3UpyeT KaKk MOHOOKCHUT€Ha3y TaK U TEpPHEeHCHHTa3zy. Bbulo Moka3aHo, YTO 3TOT OM(PYHKIHO-
HaJIbHBIA O€JOK, BBIIEICHHBIH M3 TIPaMIOJIOKHUTENbHON Oaktepuu Streptomyces, nepexiito-
yaeTcs MEXIy IBYMS pa3iMYHbIMH aKTUBHBIMU LIEHTPAMH B CBOEH CTPYKTYpe, YTOOBI KaTallu-
3MpOBATH JIBE HECBs3aHHbIC OnoxuMudeckue aktuBHOCTH. CYP17 (170-ruapokcuiiasa), MUKPO-
COMAaJIbHBIM (PEepMEHT, y4acTBYIOIIUN B OMOCHHTE3€ CTEPOUAHBIX TOPMOHOB, (PYHKLIHOHUPYET
Kak 17a-ruapokcuiaza nmpu OMOCHHTE3€ KOPTHU30JIa B KOpPE HAAMOYEYHUKOB, TOrAAa Kak B
IOJIOBBIX JKeJie3aX OH y4acTBYeT B OMOCHMHTE3€ KOPTH30Ja. OMOCHHTE3 aHAPOreHOB B BUjae 17—
20-nua3sl. CYP7B1 BbImonHsAeT WUPOKUHA creKTp (GpyHKIMIA B pa3auuHbIX TKaHsaX. Kpome Toro,
(epMeHT TakKe KaTalu3upyeT MpeBpalleHUe IeTUIPO’NHAHIPOCTEPOHA B 70-TUAPOKCHUIE-
THJIPOANHAHAPOCTEPOH, KOTOPbI HAKAIUIMBACTCd B CHHOBHAJIBHOM JKUAKOCTH Yy OOJBHBIX
peBmarouausiM aptputom (Zhao, 2011, Palrasu, 2018).

B nenom cemeiictea CYP 14 katanusupyloT peakiuu, CBS3aHHBIE C JIETOKCHKaLUeEH
JIEKapCTB U KCEHOOMOTHKOB. B TO Bpems kak ¢epmeHThI ¢asbl | muToxpoma P450 kaTamm3upyroT
AKTUBAIMIO TPOKAHIIEPOT€HOB 10 3JIEKTPOPUIBHBIX KOHEYHBIX KaHIIEPOT€HOB, (hepMEHTHI (ha3bl
Il, Takme kak TIIyTaTHOH-S-TpaHcdepasbl M XUHOHPEAYKTa3a, IACTOKCU(DHUIMPYIOT 3JIEKTPO-
¢unbHbIE MeTa0oNIMTHl B HETOKCHYHBIE BemiecTBa. OJHAKO pPEAaKTUBHBIE MPOMEKYTOUYHBIE
MPOJIYKTHI, KOTOPBIE YCKOIB3AaIOT M3 CHUCTEM jaeTokcukanuu (aser |, B3ammonmencTByOT ¢
KJIETOUYHBIMU Makpomouiekynamu, Takumu kak JIHK, PHK u Oenku, 4To B KOHEYHOM HTOTE
IPUBOJIUT K MOOOYHBIM JIEKAPCTBEHHBIM pPEaKIMSIM, KOTOPBIE SBISIOTCS OCHOBHBIMHU IPETIST-
CTBHSIMU B JICYEHUHU U Pa3pabOTKe MEeIUKaMEHTOB. Ba)kKHO MOAMETUTH 4TO, pSAA TaKUX (U3HO-
jorudeckre (pakTopoB Kak BO3pACT, MOJ, TOPMOHBI, OKpY>KaloIas cpe/ia a TakyKe reHeTHUeCKue
HOJIMMOP(U3MBL UM TATOJIOTUU KaK, paK, BOCIAIUTENIbHBIE MPOLECCHI, XOJIeCTa3 BIHUSIIOT Ha
skcpeccuio B pyuknun komrekca P450 (Palrasu, 2018).

Poab B MeTabosiu3Me JIeKapCcTB

Hutoxpombr P450 (CYP) 3aHMMaOT 0co00e MECTO Cpelud CeMEWCTB (EpPMEHTOB, CIIO-
COOHBIX KaTaJIM3HPOBATh OKHCIUTEIbHYIO OMOTpaHchopMaIuio OONBIIMHCTBA JIEKAPCTB U JIPY-
X JUMO(UIBHBIX KCEHOOMOTUKOB W TIO0 JAHHON NMPUYHMHE SBISIOTCS OYEHb 3HAYMMBIMHU IS
kauanyeckoi papmakonorun (Nelson, 2004, Guengerich, 2008, Zanger, 2008). BoabIMHCTBO
TE€HOB YeJIOBEKa, CrPYIIUPOBAHHBIX MO CXOACTBY IoOcienoBarenbHocTed B 18 cemelictB u 44
TIOJICEMENCTBA, UMEIOT Crienn(UIeCKAe dHAOTCHHBbIC (YHKIIUHU, BKIIOYass OMOCHHTE3 CTEPOU]I-
HBIX TOPMOHOB, MPOCTATJIAHIMHOB, KETUHBIX KUCIOT U Apyrux coeaunenuit. (Nebert, 2002). B
001Iel CIIOKHOCTH OKOJIO JI0KUHBI (hepMeHTOB, npuHamiexamux K 1, 2 u 3 CYP-cemelictBam,
OTBETCTBEHHBI 32 METa00JIM3M OOJBIIMHCTBA JIEKAPCTB U IPYrUX KceHoOnoTukoB. HecmoTps Ha
IIMPOKYIO W MEPEKPBIBAIOLIYIOCS CYOCTPaTHYIO CIEIUPUIHOCTh dTHX (HEPMEHTOB, MHOTHE JIe-
KapcTBa META0OJIM3UPYIOTCS B KIMHUYECKH 3HAYMMBIX KOHIICHTPAIMSIX OJHUM WU HECKOIIb-
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KAMU (PEPMEHTAMHU, YTO OIPAHMYMBACT BAXKHYIO M30BITOYHOCTh CUCTEMBI OKHCIICHHS JICKApCTB
¢a3el |. Takum 006pazom, 3HaHHWE BHYTPEHHUX U BHELIHUX (PaKTOPOB, BIMSIOLIUX Ha SKCIIPECCUIO
U (QYHKIMIO OTBETCTBEHHBIX (DEPMEHTOB, SIBISETCS HEOOXOAWMBIM YCIOBHEM ISl TPOTHO-
3UPOBAaHUS U3MEHYMBOI (papMaKOKMHETUKU U OTBETa Ha JieueHue. B To Bpemst kak MOHOT€HHBbIE
noJIMMOP(U3MBL  OOBICHSIOT W3MEHYMBOCTH JIMIIb HECKOJIbKUX (DepMEHTOB (B YaCTHOCTH,
CYP2D6), ©oyibIIMHCTBO 3H3UMOB KOHTPOJIHMPYIOTCS MHOTO(GAKTOPHO, YYUTHIBAS JIOTOJIHU-
TEJIbHBIC TOYEYHBIC MYTAIIMU B PETYJIATOPHBIX TPAHCT€HAX M HETCHETHYECKHe (haKTOPbI HOCH-
TeJIsl, BKJIOYas 101, BO3PACT, 3a00JIeBaHuUs, a TAaKXKe Jpyrue (GpakTopsl.

C BO3MOXXHOCTBIO HCCIIEZOBaHUS TeHeTHueckux mnonumopdusmoB CYP  cranoBuTCs
JOCTYIHO Ooubliie HHPOPMALMU O B3aUMOICHCTBUM HECKOJIbKUX T'€HHBIX MPOIYKTOB, BIMSIO-
mUX Ha (apMaKOKUHETUKY U (hapMaKOAMHAMUKY JIEKapcTB. K HUM OTHOCATCS yHACIIEOBaHHBIE
pa3iuuvs B TapreTHBIX Tepamusx JU0O0 OTIMYMS B PaCHpelle]ieHHH JIeKapcTB (Hampumep,
METa0OIM3UPYIOIUE (EPMEHTBI M TPAHCIOPTEPHI), TOATOMY IOJUTCHHBIC ICTEPMUHAHTHI
3¢ (HeKTOB JeKapCTB CTAHOBATCS Bce OoJiee BAXKHBIMU B (hapMaKOTECHETHKE.

HenocraTtkom pa3paboTku jekapcTB SBISETCS TOT (akT, YTO JEKapCTBa TECTUPYIOTCS Ha
CTaHJAPTU3UPOBAHHOMN MOIMYJISAIMH, YTO HECMOPTS HA UCKIIOUYEHUE CEPbE3HOM TOKCUYHOCTHU, HE
BCEr/ia MO3BOJISIET MpeJcKa3aTh B3aumojencTBue jgekapcTB. [lyrtu peakiuit ¢gaser | u 1l moryr
OBITH SICHBI, HO BO MHOTHX CJIy4asX WHAMBUIYyalbHbIE T€HETHUECKUE U METa0OIUYECKUe pa3iu-
4y, a UMEHHO Takue KaK HaJW4he OJHOr0 WM HECKOJIbKHX MOJIUMOp(U3MOB B (epMEeHTax
muroxpoma P450, uHOrAa 3aTpyqHSIOT MPOTHO3HPOBAHUE TEPANEBTMYECKMX pEaKIMid Ha
JexapcTBa. BONBIIMHCTBO CllydyaeB ¢ HE3HAYUTENIbHBIM KIMHUUYECKUM HCXOJOM HE OTMEHSIOT
JIOBOJILHO CEpPbE3HbIe TOCIEACTBUSA JJs MAIMEHTOB, IOJYYAIOUIMX I[pernaparbl ¢ Y3KUM

TEPANCBTHUCCKUM HMHICKCOM, M3-3a TSKEIBIX (TOKCHYECKHX) mobounbix 3ddexros (Wijnen,
2007, Zanger, 2013).

OcHoBHbIe PaKTOPHI BIUSIHUS

l'enemuueckue nonumopghusmer. HacnenctBeHHas reHeTHdeckass M3MEHUHMBOCTH (epMeH-
TOB, META0OJNM3HUPYIOIINX JIEKApPCTBEHHBIE CpENCTBa, HM3ydaeTcss Oosnee 60 yer, U MHOTHE
UHTPUTYIOIHME OTKPBITUA TEHETUYECKOrO BIUSHUS Ha OMOTpaHCPOpMAIMIO JIEKAPCTBEHHBIX
CpeaCcTB ObUIN JeTaTbHO MCCIEAOBAHBI, a JII1 HEKOTOPHIX U3 HUX JaXke Oblla BBISABICHA KIMHU-
yeckas 3HaunmMmocTb (Meyer, 2004). ITomumopdusmer u3zopepmentor CYP HabmomaroTcst BO
MHO>KECTBEHHBIX aJIeJIbHBIX BapHaHTaX, 4YacTOTa KOTOPBIX TOBOJHHO HM3MEHYHMBA B 3aBHU-
cumoctu ot momyisiiuu (Ingelman-Sundberg, 2007, Sadee, 2011). CormacHo oduIIHaIBEHON
CTpaHHUILEe Komurera  mo Homenknarype Anneneit [MuroxopomoB  Yenoseka
(www.cypalleles.ki.se), reasr CYP2C9, CYP2C19 u CYP2D6 sBnstOTCS OCHOBHBIMH ITOJIH-
Mop(hHBIMH (OpMaMHu, OTBETCTBEHHBIMH 3a 40% OKHCIUTETHHOrO MeTaboym3Ma JIeKapCTB
(Sadee, 2011). OcHoBbIBasch Ha (apMaKOJOTHUECKUil KOHTeKCT, BapuanTel CYP kimaccudu-
IUPYIOTCSL KaK BapUaHTHI C MoTepeld PyHKIHUU U BapUaHTHI ¢ puoOpeTeHreM ¢GyHKIMH. B To
BpeMsl KaK BapUaHTHI C MOTepel PyHKINU CHIKAIOT KCEHOOMOTHYECKUN KIIMPEHC U MOBBIIIAIOT
KOHIICHTPAIMIO B TUTa3Me, BAPUAHTHI C YCHWJICHHEM (YHKIUU YBEIUYMUBAsl KIUPEHC, CHUKAIOT
KOHIIEHTpAIuIo npenapara. HTepecHO OTMETUTh, 4TO MOJUMOP(HU3MBI ¢ MoTepel (pyHKIUU B
reHax [UTOXPOMOB B OCHOBHOM BJIMSIFOT Ha CIUTAWCHHT U DKCIPECCHI0. MEXUHANBUAYAIbHBIE U
MEXITHUYECKUE Pa3INuds B MOMYJISAIUSAX B OTHOLICHUHU JEHCTBUS JIEKApCTB M IPYTHX KCEHO-
OMOTHKOB 3aBUCAT OT THIIA U MaciiTaba npeodiananus nomumopdusix reaoB CYP (Sadee, 2011,
Palrasu, 2018). Dtu Bapuamuu OXBAaTHIBAIOT MYTAIlMH, BKJIIOYAIOIINE OIHOHYKICOTHIHBIE
(Touyeunsie) momumopdusmbl (SNP), Takue kak 3aMeHbI, IEJICIUH U UHCEPIIHUH, H XPOMOCOMHBIE
MyTallM¥ TaKue Kak ayriukamus u aenenus (Palrasu, 2018).

Ha ocHOBaHMM 3THX TEHETHYECKHX BapUalMii B Pa3HbIX MOMYJISIHUAX BBIIBICHO YEThIPE
tuna QgeHorunuieckux usMeHeHuil GepmentoB CYP, miausiomux Ha (HapMOKOIOTHUECKHI
ucxoj JedeHus. [IepBbIM U3 HUX SBISIOTCS MPEICTAaBUTENH Cl1abbix MeTabonmuzaTopo (CM),
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KOTOpBIE NIPEACTABISAIOT cO00H TMOO TOMO3UroT Mo (PYHKIMOHAIBHO BAapHAHTHBIM aJUIEIISM,
a0 pacroJyioraroT IOJHOW jeneuued reHa. B naHHOM tume nedekra MalUeHT MOXKeT
UCTIBITHIBATH MOOOYHBIC PEaKIIUM B OOBIYHBIX JI03aX MPENapaToB U3-3a CHIXKEHHOW aKTHBHOCTH
¢depmenTa. OpHaKo, eciau Ipenapar sBISETCS IMPO-JIEKapCTBOM (WM HEaKTHUBHAs MOJIEKYJa
MeaMKaMeHTa), y mnpexacraBureneii CM Moryr He BO3HHMKAaTh HE)KeJIaTeJIbHBIE IOCIIEICTBUS,
NPUBOJALINE K OTCYTCTBUIO TepaneBTudeckoi 3¢dexkruBHoCcTH. ClleAYIOIIUM THIIOM SBIISIOTCS
npoMexyTounsle Metabomuszatopsl (IIM), KOTOphple TeTEepO3UrOTHBI IO CHEHU(pUIECKUM
BapUaHTHBIM aJulessiM. Takoke UMEr0TCs SKCTEHCUBHBIE MeTab0au3aTopsl (OM), KOTOpbIE UMEIOT
nBa GyHKIMOHAIBRHO KoMIteTeHTHbIX ayutens (Ingelman-Sundberg, 2007). A takke mamueHTsbI co
cBepxObIcTpbIM MeTabonu3MoM (cBM), koTopsie HecyT 1Ba Wi O6osiee aKTUBHBIX T€HA HA OJJHOM
U TOM K€ ajuiese, U TakuM oOpa3oM MOTYT HE pearupoBaTh Ha JIEKApCTBA B OOBIUHBIX J03aX U
CTpajaTh OT MOOOYHBIX PEAKIIMA, €CIIU JIEKAPCTBO SBJISETCS MPOJEKAPCTBOM U OMOAKTUBUPYETCS
¢epmentamu CYP mo aktuBHbIX MetaboiuroB (Palrasu, 2018). HeGombiue u3MeHEHUs
reHotuna CYP Moryt BO3HUKaTh KaK B MHTPOHAX, TaK U B 9K30HAX, IIPH 3TOM MOJIUMOP(PHU3MBI B
UHTPOHAX MOTYT BIMATh Ha AKCIPECCHIO TI'€HOB, a B JK30HAX MOTYT HM3MEHSATh (YHKIUIO
6enxoBoro mnponykra. Takum obpazom, nomumopdusmsl reHoB CYP okaspiBaioT 0Ooblioe
BJIMSIHAE Ha MIPOrHO3UPOBAHME HEXKEJIATENbHBIX PEaKUUN U ONTHUMHU3ALUI0 MEIUKAaMEHTO3HOIO
JeYeHHUsT ¢ TOYKH 3peHus 3¢ dexkTuBHOCTH. M3yueHHe W NpUHATHE BO BHUMAHHE IOJIUMOP-
(U3MOB IUTOXPOMOB HEOOXOAMMO JUISl BBIIBJICHUS M€HOTUIINYECKUX M3MEHEHUH, CBSI3aHHBIX C
CYP-cuerieHHBIM NATOJNIOTUSMHU, a TaKXke Uil pa3pabdOTKU IEpCOHATM3MPOBAHHON JeKap-
creennoit Tepammu  (Ingelman-Sundberg, 2007, Palrasu, 2018). Ha ngaHHBI# MOMEHT
UICHTUQUKAIMA TMOJIUMOPPHU3MOB T'€HOB LUTOXPOMOB SBIISETCS JOBOJBHO aKTyalbHOH IO
MHOTMM IIpUYMHAM [€peyecICHHbIM Bbllle. EE MOXHO OCYyIIECTBUTH IIyT€M H3MEpPEHUs
(EHOTUNMHMYECKUX M TEHOTUIHMYECKUX HM3MEHEHWH y pasHbix jroaed. HemaBno Ilonaumanté u
COABTOPHI MCIIOJIL30BAIM KPYITHOMACIITA0OHBIE JAaHHBIE YEJIOBEKa, Takue Kak mpoekt HapMap,
npoekt Human Genome Diversity u mpoekt 1000 I'eHoMOB, [y aHanu3a u OOHAPYKECHHS
BapuUaHTOB TocienoBaTenbHOoCcTe reHoB CYP, koTopbhle BIMSIOT Ha pacnpoOCTPaHECHHbBIS
3a00JeBaHNs WM PEaKIUI0 Ha JIGKAPCTBEHHBIE cpeAcTBa ['eHeTmueckue M (PYHKIMOHAIbHBIE
pasnmuuusa B 57 renax P450 Obutn mpoaHaau3upoBaHbl NpuUMEpHO y 1694 4yenoBek, mpuHa-
Jexamux K 62 pa3nuyHbM nomynsinusM. Beero Obuto oOHapyxeHo 449 0JHOHYKICOTHIHBIX
nosmMopu3MoB. 3HaUMTENbHOE pasHooOpasue mnomumopdmsmMoB reHa CYP4X1 wum wux
CIIETIJICHHbIX BapHaHTOB HAOJIOJAIOCh MeXAy nomyisiued OKeaHuu U JPYTMMH MHUPOBBIMHU
nonysaiusamy. [lpeamnonoraercst 4To 4acToTa OJHOHYKICOTUAHBIX MOJUMOP(U3MOB ceMencTBa
muToXpoMoB P450 Moxer OBITh CBSi3aHA C MpOLECCaMU  aJanTallid 4YeloBeKa WIN C
€CTECTBEHHBIM OTOOpOM. BakHO OTMETHTH pOJIb TEXHOJIOTUH CEKBEHHPOBAHUS HOBOIO
MIOKOJIEHUS!, KOTOPbIE MTO3BOJIIIOT BCECTOPOHHE MPO(PUINPOBATH OYEHb PEIKHUE HOBBIE BapUAHTHI
II0CJIeJ0BATEIbHOCTEN (PAPMAKOI€HOB, B YaCTHOCTH TaKUX KaK I'€Hbl CEMENHCTBA LIUTOXPOMOB.
HccnenoBanus, OCHOBaHHbIE Ha JAaHHBIX TEXHOJOTHSAX, SBIAIOTCS OTPOMHBIM PBIBKOM B
IPO/IBMXKEHUS (papMaKOTE€HETUKHU B IIEJIOM U KOHEYHO XK€ CO3JaeT OJaronpHsITHbIE YCIOBHS AJIs
pa3paboTku myTel MHAMBUAyaTu3upoBanHo# Tepanuu (Polimanti, 2012).

Onueenemuueckoe énusanue na memadonusm nekapcmes. HekoTopble HacieqyeMble U3MEHe-
HUS (YHKIIMM T€HOB HE OCHOBaHBI Ha Bapuanusax mnocienoBatensHoctd JJHK, u mis onucanus
TaKUX SBJIEHUI ObUT IpUAYMaH TEPMHH SMUTCHETHKA. J[ByMs BaXKHBIMH MEXaHU3MaMH SBJISIOT-
cst metuupoBanue JJHK u moaudukanms rucToHOBBIX 0enKkoB. B To Bpemst Kak METUIMpPOBaHUE
JIHK yuacTByeT B HOpPMaJbHOM KJIETOYHOM KOHTPOJIE 3KCIPECCUU T'€HOB, MOIU(PHUKAIHS
THCTOHOB BJIMAET Ha JOCTYMHOCTh M TPAHCKPUIIMOHHYIO aKTUBHOCTh XPOMAaTHHA BHYTPHU
KJIeTKH. TepMHMH SNHUIeHETHKA JOTOJIHUTEIBHO BKJIIOYAET MEXaHU3Mbl PETYJSIIIMU TE€HOB C
nomomsio MUKpoPHK. Dnurenernueckue coObITHS B OCHOBHOM OOpaTUMBI U MOTYT OBITh
TKaHeCcTIeUN(UYHBIMUA U 3aBHCETh OT (U3UOJIOrMUYecKHX (pakTopoB HocuTens (I0J, BO3pacT) U
(hakTOpPOB OKpY’KaloOIIeW cpeabl. BiusHue 3MUreHeTHYEeCKUX MPOIecCOB Ha (hapMaKOJIOTHUECKU
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pelieBaHTHBIC T€HBbl W PEAKLHI0 Ha JICKAPCTBEHHBIC CPENICTBA SIBJISAECTCS OTHOCHTEIBHO HOBOM
00J1acThIO UCCIICZIOBAaHUH, pe3ysibTaThl KOTOPOW HelaBHO ObLIM 0000IeHs! (Ingelman-Sundberg
& Gomez, 2010). I'mobGanpHBI aHaMM3 AU(PPEPEHIIUATBHON KCIPECCUU T'C€HOB B KJICTOYHOMN
JUHUM renatoMbl yenoBeka HepG2 mocie oOpaboTku 5-a3a-2'-1e30KCUIIMTUINHOM JUIS WHTH-
oupoanust MetrupoBanus JJHK u TpuxocratiHOM A 171 MHTHOMPOBAHUS JI€AIICTUIIMPOBAHUS
THCTOHOB MPOJIEMOHCTPUPOBAN IIMPOKO PAaCHpOCTpaHEHHOE Bo3jaeicTBHE Ha Oosiee yem 1500
renoB CYP3A u 500 renoB npyrux nutoxpomoB P450, a Takke HECKOJBKHX (HaKTOPOB
tpanckpunuuu (Dannenberg, 2006). Ilpumepsl, n3ydeHHele Oosiee MOAPOOHO, BKIFOYAIOT
npexne Bcero rensl CYP1. Hampumep, metunmupoBanue npomoropa CYP1A] B eroynoit Tkanu
YyelloBeKa OBbLJI0O CaMbIM HU3KHM CPEIM aKTHBHBIX KYPWIBIIUKOB U CAMBIM BBICOKUM Yy HEKY-
PSAIINX, YTO SIBISICTCS MPUMEPOM BIIHMSHUS OKPY)KAIOLIEH Cpellbl Ha MaTTEPHbl METHIUPOBAHHS
JHK (Anttila, 2003). Ipyrum uHTEepecHBIM HcclieioBaHueM siBisieTcs, uccienoBanne CYP1A2
B pabore ['oTOM M cOaBTOpPOB ayuieb-crenuduueckas KCIpPeccuss ¥ METUJIMPOBAHUE T'€HOB B
koHTposie ypoBHss MPHK, rne Obuto BbeIsiBIEHO, uTO B 0Opasiax meueHu yenoBeka B CYP1A2
HaOmoganack obpatHas koppessiuus mexay MPHK u crenenpio MmeTmimpoBanus B IByX caTax
CpG psimom ¢ caiitom Havana Tpanckpunuuu (Ghotbi, 2009). Taxke HenaBHO ObLIIO OOHAPYKEHO
METHJIMPOBAHKE MPOMOTOpa Ha MHOXecTBeHHBIX CpG-caiitax B mpomotope rena CYP1BI1, u
OHO OBLJIO ACCOIIMMPOBAHO CO CHIKEeHUEM uHAyIpyemoctu (Beedanagari, 2010).

Hezenemuueckue ¢axmopul enusanus. bbuio BBISBIEHO, YTO IOJ BAMsSET Ha pan (apma-
KOKMHETUYECKH BAKHBIX MapaMEeTPOB, BKJIKOYAsl MAcCy TeNa, paclpeieieHue Kupa, KpOBOTOK B
IEYECHU, a TaKXKE SKCIpeccHio (EPMEHTOB M TPAHCIOPTEPOB, METAOOJIM3HPYIOMIUX JeKap-
CTBEHHBIE CpPeJICTBA. B oTiinYMe OT )KMBOTHBIX MOJENEH, y JItoei pa3zianuus 6osiee TOHKUE, U UX
aKTyaJIbHOCTh I MEJAMKAMEHTO3HOI'O JICUEHUS BBI3BIBACT IIOCTOSIHHYIO 03a004€HHOCTh
(Gandhi, 2004, Schwartz, 2007, Waxman and Holloway, 2009). HenaBHee MmoJHOreHOMHOE
uccieI0BaHke MpoduIMpoBaHus dKcpeccun reHoB B 112 myxckux u 112 sxeHckux oOpasiax
neuenu BosiBUIIO Oonee 1300 renos, sxcnpeccust MPHK koTopbix 3HaUMTEIHHO 3aBUCHUT OT 1OJIA,
npudeM 75% W3 HUX JEMOHCTPUPYIOT OoJiee BBICOKYIO KCIIPECCHIO Y jKeHCKoro moua (Zhang,
2011). Cpeaun Hux ObUT0 40 TEHOB, CBSI3aHHBIX C T'€HAMU, YYaCTBYIOIIMMH B abcopOiuu, pac-
npejaeseHnu, MeTaboausMe U BbiBeneHuH JekapcTs, Briaouas CYP1A2, CYP3A4 u CYP7AL,
JEMOHCTPHUPYIOMNUX YHUKAJIBLHOCTh JKcmpeccuu y keHckoro moma, u CYP3A5, CYP27B1 u
UGT2B15, mposBisitonuX CKIOHHOCTh K MYXKCKOMY. BONBIIMHCTBO KIMHUYECKHUX HCCIIENO-
BaHMI MMOKa3bIBAIOT, YTO KEHIIMHBI META00IM3UPYIOT KCEHOOMOTHKH ObICTpee, YeM MY>KUMHBI.
DT0 0COOEHHO KacaeTcsi CyOCTpaTOB MpenapaToB OCHOBHOTO, METaOOIM3UPYIOMIETO IUTOXPOMa
P450, CYP3A4 (nanpumep, aHTUINUPHH, adb(EHTAHWI, SPUTPOMHUIIMH, MUAA30J1aM, BeparaMu;
Cotreau, 2005). Araym3er CYP3A4 B reueHu 4yenoBeKa JEHCTBUTEIBLHO MOKA3aId MPUMEPHO B
JBa paza 0oJjiee BHICOKHE YPOBHH O€JKa B KEHCKOM TKaHH MEYEHH IO CPAaBHEHUIO C MYMXKCKOU
tkaupio (Schmidt, 2001, Wolbold, 2003, Lamba, 2010, Yang, 2010). DT0o sipKO BBIpa)KEHHOE
paznuume Takxe rnposisisercs Ha ypoBHe MPHK u BelpaskaeTcs B SBHO 3aBUCSIIUX OT cyOcTpara
(hapMaKOKMHETHUECKUX paznuyusx B nopsake ot 20 1o 50%.

JpyruM BakKHBIM (PU3UOJIOTHUYECKUM (PaKTOPOM SIBIISIETCS BO3pACT. ITOT OOLIETPU3HAHHBIH
napaMeTp, BIMSIONIMM Ha CIOCOOHOCTh BEPHOTO YCBOEHHS JIEKapCTB, OCOOEHHO B JKCTpe-
MaJIbHBIX YCJIOBUSX JXH3HH, KOTJA CIIOCOOHOCTh METa0OoJM3Ma 3HAYMTENbHO HUXE. Y HOBO-
POXKICHHBIX 3TO CBA3AHO C HE3PEJIOCTHIO psifia (PEPMEHTHBIX CUCTEM, B TOM YHCIIE IIUTOXPOMOB
P450 (Kinirons, 2004, Koukouritaki, 2004, Stevens, 2006, Stevens, 2008), KOTOpbI¢ TOJIHOCTHIO
pa3BUBAIOTCSI TOJILKO B TEUEHHUE MEPBOTO rojaa xu3Hu. Kpome TOro, cymecTBylOT HEKOTOpPHIE
0COOEHHOCTH B OKCIIPECCMU KOHKpEeTHhIX u3odpopMm, B yactHocth CYP3A7 mo Hawamy
npeacTaBisieT co0ol skcnpeccupyemyro B mwiogae Gopmy moacemeiictea CYP3A. YV moxwioro
HACEeJIeHUs COCOOHOCTh BBIBOAMTH KCEHOOHMOTHKU SIBHO CHMKEHA. DTO O0COOEHHO aKTyaJlbHO
JUISL TIpETIapaToB C Y3KHUM TEepareBTUYECKUM OKHOM, BKJIIOYAsh HEHPOJENTUKH M aHTHJEINpec-
CaHTBbl, AHTUKOAryJISHTBHI W OeTa-Omokatopbl. VcciaenoBaHusi TMEYEHHM YENOBEKA BbISIBHIN
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YMEpPEHHOE YBEIMYCHHE SKCIPECCUU W aKTHMBHOCTU OoibimmHcTBa CYP B Te4YeHHE KU3HH,
ocobernno CYP2C9, onnako BnusHue Bo3zpacta Ha CYP 1A2, 2A6, 2B6, 2C8 u 3A4 yactuyHo
B3aumozeiicreoBaio ¢ nosom (Yang, 2010). JIpyrumu npuyrHaMu OrpaHMYEHHOTO KJIMpEHca
JIEKapCTB Y TMOXKWIBIX JIOACH SBISIFOTCS MOJUIparMasus, T. €. MHTuOMpoBaHUE (EPMEHTOB
BCJICJICTBUC OJIHOBPEMECHHOI'O IIPHEMa HECKOJIBKUX IOTCHIIMAIBHO B3aUMOJICHCTBYIOIINX
IpenapaToB, a TAKXKE CHUKCHUE KPOBOTOKA B redeHu U pynkiuu mouyek (Cotreau, 2005).

3akioueHue

Hayunas nuteparypa, nutupyeMas B 3TOM 0030pe, U MHOTHE JPYTrue CTaThU, KOTOPBIC HE
OBUIM YIOMSIHYTBI, JEMOHCTPUPYIOT OTPOMHBIA MPOTPECC, AOCTUTHYTHIM B TOHUMAaHUHU Ce-
meiictBa muToxpoMoB P450. Perymsamus Bcex P450 sBHO siBnsieTcss 3aBUCHMMOM OT II0Ja,
BO3pacTa, FOpMOHAILHOTO (poHA U 3a00NeBaHUM, a TaK)Ke B3aUMOJICHCTBUN MEXKIY JIEKApCTBEH-
HBIMU CPEJCTBAMU WHTHOMPYIONIETO WJIM MHIYKIMOHHOTO THIIA, YTO CHOCOOCTBYET MEKWH/IM-
BUIyaJbHOW M BHYTPUUHIUBUIAYATbHOW HM3MEHUYMBOCTH. bynyiee pa3BUTHE MaHHON TeMbl
JOJKHBI BKITIOUATh KaK 0a30Bble, TaK U KIIMHUYECKUE ACTIEKTHI.

Xots uccnenoBanus CYP ObuiM Ha4aThl HECKOJIBKO NECATUIICTUN HA3a]l, MHOTHE BOIIPOCHI U
npoOJIeMBI BCE €Ille CylecTByoT. Hanpumep, Bonpockl 00 onpeneneHud GyHKIHN PEenTOpOB,
UTPAIOLINX TJABHYIO POJIb B AKTUBALMU KAHIIEPOTEHOB U MPOTOKCUKAHTOB, O TIPOTHO3UPOBAHUU
HoBeIXx CYP cyOcrpatoB, O cpaBHeHMH 0a3 JaHHBIX JUIS OOJIErYeHUs HJICHTU(PUKALUN
HOTEHIMAJIBHBIX KAHLIEPOT€HOB M TOKCHUHOB, a TAKXXe O pa3paboTKe JIEKapCTB BCE €I1e OCTAIOTCS
OTKPBITBIMHU.

ONUreHeTHYeCKue MeXaHu3Mbl, Takue kak merunupoBanue JJHK, moguduxammu ructonoB
u MkPHK wrparor BaxkHyro posib B perymsmnus dkcrnpeccur reHa CYP. CymectByroT
BO3MOXXHOCTH JJIsl JAJIbHEHIINX HWCCICIOBAHUA IO W3YYCHHUIO BIIUSHUS SIUTCHETUYECKOTO
perynupoBanus 3pPEeKTUBHOCTH U TOKCUYHOCTH JICKAPCTBEHHBIX CPEJICTB.

[TosnHas u BcecTOpOHHSS OlIEHKa (papMaKOKMHETUKHU, BKIIIOYAs MOMYJSIIUOHHYIO (apMaKo-
KUHETUKY, aHaJlu3 JIaHHBIX, MOJIYYEHHBIX B pE3yJbTaTe KPYMHOMACIITA0OHBIX KIMHUYECKUX HC-
CJIeZIOBaHUH, JIEKapCTBEHHBIE B3aUMOJICHCTBUS M HEXeEJaTeIbHbIE PEaKIMH Ha CYIIECTBYIOIIHE,
a TaKk)Ke Ha HCClelyeMble HOBBIE Mpenaparbl o0ecrevyar pa3BUTHE, KOTOPOE MPEIOCTaBUT HAM
NEPCOHATM3UPOBAHHYIO TEPANTUIO KaK HOBYIO PEAIbHOCTb.
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CYTOCHROME P450 FERMENTLOR AiLOSi: STRUKTURU, FUNKSIYASI VO
DORMAN PREPARATLARININ METABOLIZMINDO ROLU

Nigar Karimova _
Azarbaycan Respublikast Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu

Sitoxrom (Cytochrome P450) enzimlori tokco ksenobiotiklarin deyil, ham do steroidlor, 6d tursulari,
prostaglandinlor vo leykotrienlor kimi miixtalif endogen kimyavi birlogsmalorin detoksifikasiyasinda asas
rol oynadiqlarina goroe biologlarin, biokimyagilarin, fiziologlarin ve farmakologlarin digqetini daha ¢ox
calb edirlor. Sitoxromlar hiiceyra metabolizmini doyisdirarok vo ya hiiceyralordo DNT-ya tasir edorak,
kanserogenlorin yaranmasina oks tosir gostoron Vo Xorgong sislorinin bdytimasini longidon kimyavi
maddolorin miibadilosinds miihiim rol oynayir. Biokimyavi noqteyi-nazardon, torkibinds domir porfirin
saxlayan prostatik gruplar olan, hemoglobin va mioglobini xatirladan sitoxromlar, ziilallar1 dagiyan, hom
do onu kofaktor kimi istifado edon zilallardir, buna goéra do onlar hemoproteinlor do adlanir vo
organizmin foaliyysti tliglin ¢ox miihiim shomiyyat kosb edon fermentativ reaksiyalarda substrat kimi
istifado olunur. Belslikls, bu aragdirmanin mogsadi sitoxrom P450 enzimlorinin miixtalif xiisusiyyatlorini
miizakiro etmokdir. Icmal son on bes il orzinde Sitoxrom P450 ailosino dair genetik variasiyanin
strukturu, funksiyasi, funksional va Klinik tasirlari hagqinda toplanmig molumatlar1 ohats edir. “PubMed”
bazasindan istifado etmoklo odobiyyat axtarigi aparilmisdir. Axtarig 15 il - 2007-ci ildon 2022-ci ilodok
davam etmisdir. Icmalin mévzusuna uygun osarlor secilmis, ikinci doracali istinad monbalari do tohlil
edilmigdir. Bu icmalda istinad edilon miivafiq elmi todgigatlara dair adabiyyat manbalari sitoxrom P450
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enzim ailasinin faaliyyatinin elmi nozori mexanizminin daha basa diisiiniilon olmasina imkan yaradir.
Aparilmis todgiqatin noticalori gostorir ki, biitiin P450 enzimlarinin tonzimlonmasi aydin sokilds fordin
cinsindon, yasdan, hormonal fondan vo xostoliklordon, homginin inhibisiya vo ya induksiya tipli
dormanlar arasinda qarsiliql tosirdon asilidir ki, bu da fordlorarasit vo forddaxili doyiskonlikde 6ziinii
biruzo verir. Bu movzu iizro tadqiqatin naticalorinin diizgiin sociyyslondirilmosi golocok miizakiralorin
asas, ham da klinik aspektlori baximimdan mithiim oldugunu bildirir vo ¢ox bdyiik elmi nozari shamiyyot
kasb edir. Sitoxromlarin insan vo ya heyvan orqganizimi hiiceyralorinds foaliyatini vo struktur torkibini
basa diigmok ti¢lin miivafiq naticalorin olds edilmasine baxmayaraq, todgigat galocokdo bir ¢ox elmi
nozori moasalalorin hall edilmasi ti¢iin imknlar yaradir. Kanserogenlorin aktivlosdirilmasinds boyiik rol
oynayan reseptorlarin funksiyalarinin miioyyan edilmasi vo sitoxromlarin yeni substratlarinin proqnoz-
lagdirilmasi vo ya dorman preparatlarinin hazirlanmasi kimi mosalalorin hallinds rolunun olmayacag: da
istisna edilmir.

Agar sozlor: Cytochrome P450 fermentlar ailasi, darman metabolizmasi, polimorfizmlor,
epigenetik mexanizmlar

FAMILY OF CYTOCHROMES P450: STRUCTURE, FUNCTION AND
ROLE IN DRUG METABOLISM

Nigar Karimova
Ministry of Science and Education of the Republic of Azerbaijan Genetic Resources Institute

Members of the cytochrome P450 family continue to actively attract the attention of biochemists and
pharmacologists due to their crucial role in the detoxification of not only xenobiotics but also various
endogenous compounds such as steroids, bile acids, prostaglandins and leukotrienes. It is important to
highlight the predominant role of CYP P450 in the metabolism of carcinogens and drugs that decrease the
growth of cancerous tumors. From a biochemical point of view, cytochromes are proteins containing
heme as a cofactor; therefore, they are called hemoproteins and are used as substrates in enzymatic
reactions, without which the functioning of the body is impossible. Thus, this review aims to discuss
various properties of the cytochrome P450 family. The review includes detailed information on the
structure, function, and functional and clinical impacts of genetic variation on cytochrome P450 families
over the past fifteen years. A literature search was performed using the PubMed database. The search
depth was 15 years - from 2007 to 2022. Reports corresponding to the subject of the review were selected
according to revelation, and sources of secondary citation were also analyzed. The scientific literature
cited in this review demonstrates significant progress in understanding the cytochrome P450 family. The
regulation of all P450s demonstrates clear dependency on sex, age, hormonal background and diseases, as
well as interactions between drugs of the inhibitory or induction type, contributing to inter-individual and
intra-individual variability. Future development of this topic should include discussing both basic and
clinical aspects. Despite notable progress in understanding the functioning and structure of cytochromes,
many unresolved issues remain. Namely, the tasks of determining the functions of receptors that play a
significant role in activating carcinogens and predicting new substrates of cytochromes, or developing
drugs, remain unresolved.

Keywords: Cytochrome P450 family, drug metabolism, polymorphisms, epigenetic mechanisms
Capa tagdim etmisdir: redaktor Hamlet Baykisi oglu Sadiqov, b.e.d., professor
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AMEA Genetik Ehtiyatlar institutunun Dsarlari /
Proceedings of the Genetic Resources Institute of ANAS
jurnalinda ¢apa toqdim edilon maqalalars qoyulan

TOLOBLOR VO TORTIBAT QAYDALARI

Jurnalda genetika vo genomika, bioloji ehtiyatlar vo seleksiya, biokimiya vo fiziologiya va yaxin
elmlorin miixtolif saholorine aid orijinal, fonnloraras: tadqiqatlarin naticolorini oks etdiron, avvaler darc
edilmoyan (tezis istisna olmagqla), diger jurnal vo kitaba dorc edilmok {igiin tagdim edilms moarholasindo
olmayan yliksok keyfiyyotli maqalslor ¢ap edilir.

Miislliflorinin movqeyi redaksiyanin moévqeyi ilo iist-iists dilymayan va elaca do seriya
maqalalor darc edilmir.

Mogalolor Azorbaycan, Ingilis vo Rus dillorinin birinde yazilmalidir. Elmi todqigat xarakterli
maqalslorin hacmi uygun olaraq 4-8 sohifads tortib edilmoli, icmal xarakterli maqalslor iso 8-10 sohifodon
¢ox olmamalidir.

1. Magalalarin qurulusu:

a) Elmi todqiqat xarakterli magalalor Jurnalin toloblaring uygun stildo asagidaki

bolmolords tortib olunmalidir:
- GIRIS;
- MATERIAL VO METODLAR;
- NOTICOLOR VO ONLARIN MUZAKIROSI;
- NOTICOLOR (icmal xarakterli moagalalor ii¢iin mocburi deyil);
- ODOBIYYAT.

Xisusi hallarda Odabiyyat siyahisindan ovval todqiqatin yerino yetirilmasinds faaliyysti olan
soxslora vo ya elmi miiossisalora tosokkiir etmok tigiin MINNOTDARLIQ bdlmoside (2-3 ciimlodon ¢ox
olmamagla) ola bilar.

Icmal xarakterli moqalolords basliglarin bélgiisii miiolliflorin ixtiyarma buraxilir.

b) GIRIS bolmoasinds todgigata dair son dévrlords goriilon islerin qisa icmali verilmali vo todqigatin

aktuallig1 asaslandirilmalidir;

C) MATERIAL VO METODLAR bdlmoasindo todqigatin material(lar)1, yerino yetirildiyi metodik
isullar vo aparilmasinda istifado olunan cihazlarin markast (istehsal edildiyi Olkonin adi)
gostorilmoalidir;

d) NOTICOLOR VO ONLARIN MUZAKIROSI bolmoasinds todqigatin gedisi, alinan naticolar va
onlarin miizakirasi elmi todgiqata uygun olaraq sorh edilmaklo verilir. Todqiqatin naticalorinin
togdimindo cadvel, diaqram, qrafik, sxem, sokil, histoqram, kimyovi vo riyazi formullardan
istifado oluna bilar.

2. Magqalslarin tortibi qaydalari:

a) MS Office Word programinda (versiya 97-2003 va yuxar1) yigilmalidir;

b) Format A4. Sohifonin konarlari: yuxari - 2,5 sm, asagi - 2,5, sol — 3 sm, sag — 1,5 sm;

¢) UOT indekslar gostorilmali (srift - yagl, sola diizlonmis. Olgiisii: 12);

d) moqalonin ad (srift - yagli v boyiik horflorle, sola diizlonmis. Olgiisii: 14);

e) miollif(lor)in adi vo soyadi boyiik horflrla, asas miollif ulduzla gostorilmalidir (srift - yaglh, sola
diizlonmis. Olgiisii: 11);

f) miollif(lor)in galigdigi elmi miiossisonin tam adi, iinvani vo asas miiallifin elektron pogt tinvani.
(srift - adi kursiv, sola diizlonmis. Olgiisii: 11, E-mail; va ya E-poct sdzlori yazilmamagla);

g) moqalonin annotasiyast — mogalonin yazildigi dilds - 250 s6zdon az olmamagla (srift — yagli, adi,
konarlara diizlonmis. Olgiisii: 11);

a) agar sozlor (say1 7-don ¢ox olmamagqla) — annotasiyadan sonra verilmalidir (srift — yagli, kursiv.
Olgiisii: 11);

b) mogalonin asas motni: srift — Times New Roman, adi, konarlara diizlonmis. Sriftin olgiisii: 12.
Interval: 1. ©sas motnin abzas dl¢iisii — 0,75 sm (girinti daxilo);

¢) bdlmelorin baghqlari: srift — yagl bdyiik harflorla. Olgiisii:12;

d) mogalonin sonunda (©DOBIYYAT-dan sonra) mogalonin yazildigi dildon forgli iki dilde
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(azorbaycan dilinds yazilan moqalaler {igiin rus vs ingilis dillorinds, rus dilinds yazilan moqalalor
liclin azarbaycan vo ingilis dillarinda, ingilis dilinds yazilan magqalslar ii¢iin iso azarbaycan va rus
dillorindo 250 sbzdon ibarat) xiilaso (annotasiya) vo agar sozlor verilir (SUMMARY vo ya
PE3IOME basliqlar1 yazilmur).

- moqalonin adi (srift - yagl, boyiik horflorle, ortada. Olgiisii:11);

- miiolliflorin ad1 vo soyadi (srift - yagl, ortada. Olgiisii:11);

- igin yerind yetirildiyi vo ya miisllif(lor)in ¢aligdig1 elmi miiossisonin adi (srift — kursiv, ortada.
Olgiisii:11);

- xiilasonin motni (srift — adi. Olgiisii: 11);

- agar sozlor (srift — yagl. Olgiisii: 11).

3. Illiistrativ materiallar, Jormul va cadvallar

Cadvallorin eni 17,0 sm-don ¢ox olmamali, matndo codvalloro verilon istinad asagidaki sokildo
olmalidir: (Cadval 1), (Cadval 2) yaxud (Cadval 1, 2) va s. Cadvalin adi cadvalin baginda yazilir. Cadval
1 (srift — yagli, ol¢iisii: 11). Cadvalin ad1 (srift - adi, 6l¢iisii:11). Gostoricinin ad1 (srift — yagl, ol¢iisii:
11), gqiymatlori (srift — adi, olgtisii: 11).

a)

b)

Saokillara, sxemlora, qrafiklors motnda istinad Sokil s6zii altinda birlagdirilir vo asagidaki kimi
verilir: (Sakil 1), (Sokil 2) ya (Sakil 1, 2) va s. Sokillarin eni isa 17,0 sm-don ¢ox olmamalidir.
Sokil 1 (srift — yagli), sokilin adi gokilin altinda yazilir.

Sokilin ad1 (srift — yagli, 6lgiisti: 11). Sokilalt1 izahat (srift — adi), absis, ordinat oxlarinin adlart
va legendlor (srift — yagli), absis va ordinat oxlarinin qiymatlori (srift - adi) verilmolidir;
Qrafiklor uygun grafik proqramlarla (MS Excel, Sigma Plot, Origin vs s.) tortib olunmalidir.
Kimyovi formullar miivafiq proqramlar — SymyxDraw, ChemDraw, ChemOffice va s., riyazi
formullar iss MS Equation, MathType vo s. formul redaktorlarindan istifado edilmoklo
yigilmalidir. Riyazi formullarin sayr 1-don artiq oldugda onlar nomrslonerok, kimyovi
formullarin iso altinda vo ya yaninda ad1 yazilmaqla aidiyyati bildirilir.

Sakillar miivafiq fotoredaktorlarla islonarak motnda yerlosdirilmoalidir. Ayrica toqdim olunan sokillor

bEENT3

“jpeg”, “tiff”, “bmp”, “pdf” va s. kimi formatlarda keyfiyyati 300 point/diiym-don az olmamalidir.

4. 9dabiyyatlara istinad va adabiyyat siyahisinin tortibi

a)
b)

c)
d)
e)

f)
9)

Odobiyyat siyahis1 abzas dl¢iisii — 0,25 sm (girinti xarico).

Moqalado asason son 5-10 ilin elmi moqalslori, monoqrafiyalar1 vo digor etibarlt monbalorino
uisttinliik verilmalidir.

Odobiyyatlara istinad edilmo motnds dairovi mdterizado (monbe nigani, yaxud miisllifin adi)
gostorilmoklo verilir. Istinad ilk miiollifim soyadi, mogalonin (menbonin) nosr olundugu ili
0ziindo oks etdirir.

Oziino istinad 2-don ¢ox olmamalidir.

Odobiyyat siyahisinda monbaolar slifba sirasiyla, ovval azorbaycan, sonra rus (slavyan), daha
sonra ingilis dili do daxil olmagqla latin slifbali diger xarici dillords olanlar diiziliir.

Odobiyyatlar monbanin ¢ap olundugu orijinal dilds vo ardinca transliterasiyasi verilmalidir.
Odobiyyat monbalorinin verilma ardicilligi: moqalonin miialliflori (srift-yagli), méterizodo
maqalonin ¢ixdig1 il, moqgalenin adi, dorc olundugu dorgi, dorginin cildi, némrasi vo sohifalor
(srift-adi).

Cap tU¢lin mogqalolor mislliflor torafindon genresjournal@gmail.com elektron pogtuna,
www.genresjournal.az saytinda "Electronic submission for GRI" basligi altinda gondarilmalidir.

Maqalslor anonim raygilorin miisbat roylorindon irali golorok redaksiya heystinin qorari ilo ¢apa
gondarilacak.

Redaksiyanin tinvani: Azadliq prospekti 155, Baki AZ 1106, Azorbaycan AMEA Genetik Ehtiyatlar
Institutu

E-mail: genresjournal@gmail.com Tel.: (+99412) 562-99-28

QEYD: Jurnal ildo iki dofs nosr edilir. Jurnalin tolablorine miivafiq qaydada tortib olunmayan
magqalalar ¢ap edilmir.
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TpeOoBanus u npaBuJia oopMIIeHUsI CTATeH, IPEICTABJICHHBIX K IIy0JMKALUA
B :kypHaJie Tpyasl Uucruryra I'enernueckux PecypcoB HAHA

KypHan mprHHMaeT Ka4yeCTBEHHbIC, OTPAKAIOLIME PE3yJIbTaThl OPUTHMHAIBHBIX, MEKAUCLHILIH-
HAapHBIX HCCIICIOBAaHMUHN, paHee HEe OITyOJIMKOBaHHBIC (32 MCKIIOYEHHEM TE3UCOB) M HE NPEACTaBICHHbBIC
JJIsL Hy6JII/IKaL[I/II/I B JPYyruc€ XypHajlbl U KHUIHM CTaTbHU II0 TCHETUKE W TI'CHOMHUKE, 6HOHOI‘I/I‘ICCKI/IM
pecypcaM U CeNeKIUH, OMOXMMHHU U (PU3HUOJIOTHH, a TAKKE M0 Pa3IMYHBIM 00J1aCTAM CMEKHBIX HAYK.

Cepuiinbie craTbu He My0nuKyoTcs. Ilo3nnmum aBTOPOB M peJaKuMH J0JKHbI COBNIAJATD.

[IpuHuMaroTCsl CTaThU, HANMMCAHHBIC HA OJHOM M3 TpeX s3bIkax: AsepOaiimkaHckuii, Pycckuii n
Amnrnuiickuii. O0beM HCCIIeIOBaTeIbCKUX CTaTel MOKEH COCTABIATH 4-8 CTpaHMIl COOTBETCTBEHHO, a
0030pHBIE CTaThH HE JOJDKHBI MpeBbIaTh §-10 cTpanui.

1. Crpykrypa crareii:

a) CraTbu HCCIEOBATEIBCKOTO XapaKTepa JO/DKHBI BKIIOUATh CICAYIONINE pa3eibl:

- BBEJEHHUE

- MATEPHUAJIbI U METO/bI

- PE3YJIBTATBI U UX OBCYKIAEHUE

- BBIBO/IbI (Heo0si3aTe/IbHO AJIsI cTaTeil 0030pHOIo XapakTepa);

- CHIUCOK JIMTEPATYPbI

B oco0bIx ciyuasx Taxxe npuHumaercs pazoen bJIAIOJAPHOCTAD (ue Gonee 2—3 NpeayoxKeHHA)
pasmemennsiii 1o CIIMCKA JIUTEPATYPDI, ¢ BelpakeHHeM 0JIaroapHOCTH JIUIIAM A HayYHBIM
OpraHu3alysiIM, UIMEIOIINM OTHOILIEHHE K BBIITOJHEHUIO paOOTHI.

B 0030pHBIX cTaThsX pa3zieneHue 3aroJ0BKOB OCTAaBICHO HA YCMOTPEHHE aBTOpa.

0) B pasnene BBEJIEHUE mnpuBogutcs KpaTKuii 0030p HCCIIEAOBaHWN B JaHHOM 00JacTH 3a
MOCJICTHHE TOJIbI U OOOCHOBBIBACTCS aKTYAILHOCTh MMPOBEICHHOTO HCCIICAOBAHMS;

B) B pasmene MATEPUAJIBI U METO/bI nomkHB OBITH SICHO ONHCAaHBI HCHOJIB3yEMBIE B
KayecTBE OOBEKTOB HCCICIOBAHWS MaTepHadbl W METOJbl IMPOBOJWMBIX HCClemaoBaHud. [l
UCIIOJIb3YEMOHl anmaparypsl 1 000pyIOBaHHUS TOJDKHBI OBITh YKa3aHbl MapKa U CTpaHa IPOU3BOTUTEIIS,

r) B paznene PE3YJIBTATBI U UX OBCYXKIEHUE noixHbl OBITE OTPaXKEHBI X0 POBEACHUS
UCCIIeIOBaHUS, MOJY4YECHHBIE PE3yNbTaThl U UX oOcyxkneHue. [Ipu odopmileHHH pe3yiabTaTOB MOKHO
UCIIOJI30BaTh TAOIUIIBL, TPAQUKH, CXeMbl, poTorpadun, XMMUYECKHe U MaTeMaTHIeCKue (POPMYJIBL.

2. IlpaBuia odopmiieHHsI cTaTell:

a) Crarbu npencrasinstores B popmare MS OfficeWord (Bepcun 97-2003 u Bolie);

0) ®opmar A4. Ilons cTpaHUIBL: BEPXHEE - 2,5 cM, HIXKHEE - 2,5, eBoe - 3 ¢M, mpaBoe - 1,5 cm;

B) Yka3wiBaTh uHAeKcH Y JIK (mpudt - )KupHSBIii, ¢ BRIpaBHUBaHHEM I0JIEBOMY Kparo. Pasmep: 12);

r) Ha3Banue crateu (LIpuQT - )KUPHBIHA, 3ar1aBHBIMUA OYKBaMH, BRIDABHUBAHUE — TI0 JIEBOMY Kpalo.
Pazmep: 14);

n) Ums w ¢damunms aBropa (aBTOPOB) 3arjaBHBIMH OYKBaMH, JOJDKHBI OBITh YKa3aHbl ydu&Has
CTETIEHb M Hay4yHOE 3BaHHE, OCHOBHOM aBTOp YKa3bIBaeTCs 3BE3OUYKONW (IIPUDT - MONYKUPHBIH,
BBIpPaBHMBaHUE 110 JIEBOMY Kpato. Paszmep: 11);

e) [lomHOe Ha3BaHME W agpec HAyYHOTO YYPEXKICHHUS, B KOTOPOM padborae(r0)T aBTop(bl), a TaKxke
aJipec 3JEKTPOHHOHM MOYTHI OCHOBHOT0aBTOpa (MIPU(MT - OOBIYHBIA KypCUB, BHIPABHHBAHUE TI0 JIEBOMY
kparo. Pazmep:11). (CroBa e-mail wim «31eKTpOHHAS 1T0YTa» HE MPOMUCHIBAIOTCS);

€) AHHOTAIMsI CTaThU - Ha S3bIKE OPOPMIICHUS cTaThu - He Oonee 250 crmoB (wWpudT - KUPHBIH,
MIPOCTOM, BBIPOBHEHHBIH. Pa3zmep: 11);

) KitoueBsie citoBa (He Oosiee 7-1 CJIOB) - CTaBATCS MOCIIE aHHOTAIUHU (MIPUQT - KUPHBIH KypPCHUB.
Pasmep: 11);

3) OcHoBHO#M TekcT ctathi: mpudT - TimesSNewRoman, oObI4HBIN, BEIPABHUEBAHKE - TI0 ITHUPHHE.
Pasmep mpudra: 12. Uarepsai: 1. Pasmep ab3ana ocHoBHOTO TekcTa - 0,75 cM (OTCTYIT BHYTPH);

W) 3ariaBue paszenoB: WpUQT — KUPHBIHA, 3ariJaBHbIMU OykBamu. Pazmep: 12.

if) B xonme crateu (mocie JIMTEPATYPBI) npuBoaurcs annotanus (250 ClIOB) U KJIFOUEBEIE CIIOBA
(3aronoBku co cioBamu SUMMURY wnu PE3FOME He nponwuchIBatoTCs) Ha ABYX S3BIKAX, Pa3IMYHBIX
OT s3bIKAa CTaThbM (Ha PYCCKOM M aHIJIMACKOM S3bIKAaX JUIs cTaTeld Ha a3epOaliPKaHCKOM S3bIKE, Ha
azepOaliPKaHCKOM W aHTJIMHCKOM SI3bIKaxX IS CTaTeld Ha PYCCKOM SI3bIKE W Ha a3zepOaikaHCKOM W
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PYCCKOM SI3BIKAX JUIS CTaTeH Ha aHTIIMHCKOM).

- Hazsanue Crarbu (ILpudr - XKupnsiit 3arnapnsiii, BeipaBHuBanue - no nentpy, Pasmep: 11).

- Mannmanet u pamunuu aropos (LLpudT — >kupHBIN, BEIpaBHUBAHUE - 110 CEpeUHe, pa3mep: 11).

- Ha3Banue u agpec Hay49HOTO YUpEKACHUs, TI€ BBHIIOIHEHA paboTa WM paboTal0T aBTOPHI CTaThH,
BeIpaBHHUBaHUE - 110 cepeanne. L pudr- oOprunslii. Pazmep mpudra: 11.

- Texct annoTtanuu (Lpudt — 00b1uHBIN, pazmep: 11);

- Kimouessie cnoBa (ILpudt — oOb1uHbIH, pazmep: 11).

3. MiunocTpaTuBHbIE MaTepuasbl, (POPMYJIbI H TAOIHIbI:

a) [lupuna Tabnuu He AOMKHA NpeBbimath 17,0 cM, CCHUTKM Ha TaONUIBI B TEKCTE JTOJDKHBI OBITH
cnenyromumu: (Tabnuma 1), (Tadmuma 2) win (Tadauna 1, 2) u tak ganee. HasBanue TaONUIbI THIISTCS
B Havase Tabnunpl. Tabmuua 1 (mupudr - xupHsii. Pazmep: 11). Ha3Banne tabmuus! (L pudt - 0OBIYHBIH.
Pa3smep: 11). Haspanue nnaukaropa (Ipudt - xupHsiii, Pasmep: 11), snauenus (Lpudt - oObIYHBIA.
Pazmep: 11).

0) B cratse ¢ortorpadum, rpaduku U cxeMbl OOBETUHAIOTCS MOJ €AWHBIM HAa3BaHHEM - PHCYHOK.
Cchbulka Ha PUCYHKH B TEKCTE MPUBOAMTCSA cieaytonmm odpasom: (Puc. 1), (Puc. 2.) mu6o (Puc. 1, 2) u
t.4. upuna pucyrkos 17,0 cMm. Puc. 1 (LLpudt - xupHbIii), Ha3BaHWE PUCYHKA MTUIIETCS O] HUM.

B) Hassanue pucynka (Lpudt — xupnbiif, pasmep 11). IlogpucyHouHbIfi TekcT (mpudrt —
oObryHbIN); Ha3Banue oceil abcuucchl, OpAMHATHI U JIeTeHbl (IIpUQT — )KUPHBIN), 3HaYeHUS (IpUPT —
OOBIYHBIN) TIPUBOISATCS.

r) ['paduku JOKHBI OBITH COCTaBJICHBI COOTBETCTBYIOIIMMHU nporpamMmamu (MS Excel, SigmaPlot,
Origin u T.1.).

a) Xumuueckue (OpMyNbl HAOMPAIOTCS C HCIOJIB30BAHMEM COOTBETCTBYIOIIUX PEAAKTOPOB
xumuueckux popmyn — SymyxDraw, ChemDraw, ChemOffice u T.1., MmaremaTrueckue Gopmysisl - MS
Equation, MathType u ap. pemakropoB maremaruueckux (opmyin. B ciyuae mpexacraBieHust Oomnee
OIHOH MaTreMaTH4YecKOl (QOpMyJbl, MPOBOAMTCS IOCIEAOBaTeNbHAas HyMmepauus. Haspanue wiu
pa3bsCHEHHE IPUBOAMUTCS JINOO PSIoM, THOO moa (GOpMYITOi.

e) dotorpadun JOKHBI ObITH 00pa0bOTaHBl COOTBETCTBYIOLIMMH (oToperakTopamu. Dororpaduu
MOTYT OBITh OTAEIBHO NIpejacTaBieHbl B popmate jpeg, tiff, bmp, pdf u ap. B kauectBe He menee 300
TOYEK/AIONM.

4. JlutepaTypHble CCHUIKH M COCTaBJIeHUE CIHCKA JUTEPATYPbI:

a) Pasmep ab3ana crmcka sureparypsl - 0,25 cM (OTCTyI CHApYXH);

0) B crarbe cnemyer oTHaBaTh NPEANOYTEHHE HAYYHBIM CTaThsM, MOHOTpagusM U JpyrUM
JIOCTOBEPHBIM HCTOYHUKAM TociieqHux 5-10 Jer;

B) JluteparypHble CChUIKM B TEKCTE JAIOTCS B KPYIJbIX cKoOkax. CchlIKa IpeACTaBIsAeTCA B BUIE
(hamMuITK TIEPBOTO aBTOPA M IOJla U3JaHuUs JINTEPATypHOr0 HCTOYHHKA;

r) B chnucke nureparypsl MCTOYHMKM INpUBOAATCA MO andaButHoMy mnopsnky. CHadana Ha
azepOail[PKaHCKOM, 3aT€M Ha PYCCKOM (CJIaBSIHCKOM), M B KOHLE Ha JPYTrUX HHOCTPAHHBIX S3bIKaX C
JATUHCKUM aJI()aBUTOM, BKIIFOYAsl aHTJIMHCKHIA;

1) Jluteparypa noymkHa OBITH TIpeACTaBICHA HA OPUTHHAIBHOM SI3bIKE OITyOJIMKOBAHUS UCTOYHHKA, a
3aTeM yKa3blBaeTCsl B TPAHCIUTEPALIUH;

e) [Tops1ok mocnenoBaTeNbHOCTH JIUTEPATYPHBIX UCTOUHHKOB: aBTOPHI CTAaThH (IIPUQT - KUPHBIH),
roJl U3JaHUsl B KPyIJIOM cKOOKe (Wpu(T - OOBIYHBIN), Ha3BaHWE CTAThW, HAa3BaHWUE NEPUOIMUYECKOTO
W3JaHus — )KypHai, COOpHUK, TOM, HOMep u3fanus ()KypHaja, COOpHHKA, KHUTH), HOMEpP I KOJNIECTBO
ctpanul (mpu@T - OOBIYHEIH).

CraTh¥ IOJDKHBI OBITH OTIIPABJICHBI IO AJICKTPOHHOM MmoYTe 1o ajapecy genresjournal@gmail.com,
caitr www.genresjournal.az mox 3aronoskom “Electronic submission for GRI”.

Cratbu OyamyT OTIpaBJeHbI B II€4aTh 10 PEIICHUIO PEAAKLMOHHONW KOJUIETMH HAa OCHOBAHUU
MOJIOXKHUTENILHBIX OT3HIBOB aHOHUMHBIX PEIICH3EHTOB.

Anpec penakuuu: npocrekT Azamnsir 155, AZ1106, Unctutyr I'enernueckux Pecypcos HAH,
baky, Azep6aiimxaH.

OnextponHas noura: genresjournal@gmail.com Teun .: (+99412) 562-99-28

INPUMEYAHUE: xxypHan BBIXOAUT ABa pa3a B roa. CTaTbu, COCTABICHHBIE HE B COOTBETCTBUU C
TpeOOBaHMSIMH KypHaJla, HE IMyOINKYIOTCS.
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Requirements and guidelines for Manuscripts submitted to publish in the journal
Proceedings of the Institute of Genetic Resources of ANAS

The journal accepts manuscripts reflecting qualitative, original, interdisciplinary research results,
previously unpublished (with the exception of abstracts) and not submitted for publication in other
journals and books on genetics and genomics, biological resources and breeding, biochemistry and
physiology, as well as in various fields of related sciences.

Serial articles are not published. The positions of the authors and the editorial board must
coincide.

Manuscripts written in one of three languages are accepted: Azerbaijani, Russian and English. The
volume of research articles should be 4-8 pages, respectively, and review articles should not exceed 8-10
pages.

1. Structure of manuscripts:

a) Research articles should include the following sections:

- INTRODUCTION

- MATERIALS AND METHODS

- RESULTS AND DISCUSSION

- CONCLUSIONS (optional for review articles)

- REFERENCES

In special cases, the ACKNOWLEDGMENTS section is also accepted (no more than 2-3
sentences) placed before the REFERENCES, with the expression of gratitude to persons or scientific
organizations related to the work.

In review articles, the division of sections is left to the discretion of the author.

b) The INTRODUCTION section provides a brief overview of research in this area in recent years
and justifies the relevance of the study;

c) In the section MATERIALS AND METHODS, the materials, used methods and implementation
of research, the used equipment and facilities with the brand and country of the manufacturer should be
should be clearly described.

d) The section RESULTS AND DISCUSSION should reflect the progress of the study, the obtained
results and their discussion. For manipulating with data, the tables, graphs, diagrams, photographs,
chemical and mathematical formulas can be used.

2. Guidelines for preparation of manuscripts:

a) Manuscripts shouldbe submitted in MS Office Word format (versions 97-2003 and higher);

b) A4 format. Page margins: top - 2.5 cm, bottom - 2.5, left - 3 cm, right - 1.5 cm;

c) Indicate UDC indices (font - bold, left aligned. Size: 12);

d) Title of the manuscript (font - bold, in capital letters, alignment - to the left. Size: 14);

e) The name and surname of the author(s) in capital letters, academic degree and scientific title
should be indicated, the name of corresponding author required to be marked by an asterisk (font - bold,
left alignment. Size: 11);

f) Full name and address of the scientific institution in which the author(s) work, as well as e-mail
address of the corresponding author (font - regular italics, left justification. Size: 11). (The word e-mail or
"electronic mail" is not recorded);

g) Abstract of the manuscript should be in the language of the manuscript - no more than 250 words
(font - bold, simple, aligned. Size: 11);

h) Keywords (no more than 7 words) - placed after the abstract (font - bold italic. Size: 11);

i) The main text of the manuscript: font - Times New Roman, normal, alignment - in width. Font
size: 12. Spacing: 1. The size of a paragraph of the main text - 0.75 cm (indent inside);

j) Heading of sections: font - bold, in capital letters. Size: 12.

k) At the end of the manuscript (after the REFERENCES), an abstract (250 words) and keywords
(titles with the words ABSTRACT or SUMMARY should not be written) in two languages different from
the language of the manuscript should be provided (in Russian and English for manuscripts in
Azerbaijani, in Azerbaijani and English for manuscripts in Russian and in Azerbaijani and Russian for
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articles in English).

- The Title of the manuscript (Font - Bold Capital, Alignment - Center, Size: 11).

- Initials and surnames of the authors (Font - bold, alignment - in the middle, size: 11).

- The name and address of the scientific institution where the work was done or the authors of the
article are working, alignment - in the middle. The font is normal. Font size: 11.

- Abstract text (Font - regular, size: 11);

- Keywords (Font - regular, size: 11).

3. lllustrative materials, formulas and tables:

a) The width of tables should not exceed 17.0 cm, references to tables in the text should be as
follows: (Table 1), (Table 2) or (Table 1, 2) and so on. The table title should be placed at the top of the
table. The word Table 1. (font - bold. Size: 11). The table title (Font - regular. Size: 11). Indicator name
(Font - bold, Size: 11), values (Font - regular. Size: 11).

b) In the manuscript the images, graphs and diagrams are combined under a single name - figures.
References to figures in the text should be given as follows: (Fig. 1), (Fig. 2.) or (Fig. 1, 2), etc. The width
of the figures is 17.0 cm. 1 (Font - bold), the title of the figure is written below it.

c) The title of the figure (Font - bold, size 11). Figure description text (font - normal); The names of
the abscissa, ordinate and legend axes (font - bold), values (font - normal) should be given.

d) Graphs should be drawn up by appropriate programs (MS Excel, SigmaPlot, Origin, etc.).

e) Chemical formulas are typed using the appropriate editors of chemical formulas - SymyxDraw,
ChemDraw, ChemOffice, etc., mathematical formulas - MS Equation, MathType and other editors of
mathematical formulas. If more than one mathematical formula is presented, sequential numbering is
carried out. The name or explanation is given either beside or below the formula.

f) Images should be processed by appropriate photo editors. Images should be submitted separately
in jpeg, tiff, bmp, pdf, etc. format at least with resolution of 300 dpi.

4. Guidelines for preparation of references:

a) The size of a paragraph of the list of references - 0.25 cm (indentation outside);

b) In the article, preference should be given to manuscripts, monographs and other reliable sources
of the last 5-10 years;

c) Literature references in the text of manuscript should be given in parentheses. The link is
presenting in the form of the first author’s surname and the publication year of literature source;

d) The literature sources should be listed in alphabetical order. For the first in Azerbaijani, then in
Russian (Slavic), and finally in other languages with the Latin alphabet, including English.

e) Literature source should be listed in the original language of its publication and then indicated in
transliteration;

f) The used reference sources are presenting in the following order: the authors of the article (font -
bold), year of publication in parentheses (font - normal), title of the article, name of the periodical -
journal, collection, volume, edition number (journal, collection, and book), number or the quantity of
pages (font - normal).

Manuscripts should be sent by e-mail to genresjournal@gmail.com under the heading “Electronic
submission for GRI” available at www.genresjournal.az.

Manuscripts will be sent to the print by the decision of the editorial board based on the positive
feedbacks from anonymous reviewers.

Editorial office address: 155 Azadlig Avenue, Baku, AZ1106, Genetic Resources Institute of
Azerbaijan National Academy of Sciences.

E-mail: genresjournal@gmail.com; Tel: (+99412) 562-99-28

NOTE: The Journal is publishing twice a year. Manuscripts not compiled in accordance with the
requirements of the journal will not be accepted for the publication.
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