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Productivity, stability, plasticity, and adaptability of 14 varieties and 1 line of winter bread wheat
were studied in Mountenous Shirvan, under rainfed conditions with no stable humidity, in
2010/2011-2017/2018 vegetation years. Based on hydrometeorological indicators, the climatic condi-
tions of 2010-2011, 2012-2013, 2016-2017, and 2017-2018 vegetation years were considered favora-
ble for the development of winter wheat, and the climatic conditions of 2014-2015 and 2015-2016
were moderate and the climatic conditions of 2011-2012 and 2013- 2014 were found to be unfavor-
able. In 2011, 2013, 2017, and 2018, the average productivity for all genotypes was the highest and
amounted to 61.3, 69.8, 66.9, and 66.6 cwt/ha, respectively. In 2015 and 2016, productivity was
moderate, while in 2012 and 2014, it was at a low level. The average productivity over the years was
in line with the climatic conditions during the vegetation year. According to the average of 8 years,
Gobustan, 7" WON-SA Ned65, and Gyrmyzy gul 1 genotypes had the highest productivity - 66.4,
63.4, and 60.4 cwt/ha, respectively. Azeri, Bezostaya 1, Murov 2, Ruzi 84, and Sheki 1 varieties
showed the lowest results. Taking into account the stability and plasticity of the studied varieties, it
was concluded that Bezostaya 1, Ruzi 84, and Sonmez 01 varieties belong to the neutral type with
the least plasticity (i.e. the type with wide adaptability). The varieties 7 "WON-SA Ne465 and Go-
bustan manifested a specific adaptation with high plasticity, increased productivity in response to
high agrophone and favorable climatic conditions, as well as adaptability to adverse conditions.
Therefore, the cultivation of these varieties in areas with unstable moisture supply, such as Moun-
tainous Shirvan, and in a high agrophone, creates conditions for obtaining good results. In addition
to not being adapted to unfavorable conditions, Tale 38 and Azamatli 95 varieties were found to
have narrow adaptability and high plasticity in response to improved conditions.
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INTRODUCTION

Increasing wheat production and meeting the
demand for cereals at the expense of local produc-
tion is an important aspect of food security.
Achieving the predicted level is possible with the
use of high-yielding local varieties of cereals.
This, in turn, should include highly adaptable and
potentially productive varieties that are tolerant to
biotic and abiotic stress factors at the level of ag-
rocenosis, agroecosystems, and agroecological
landscapes (Zhuchenko, 2001; Aliyev, 2012; Ali-
yev, Huseynova, 2014). Autumn cereals dominate

over spring cereals due to yield potential and early
ripeness. They better use natural soil-climate re-
sources, including spring warmness and moisture.
Besides, they are less subjected to the spring
drought effect. Therefore, autumn cereals are very
important for total grain production. The introduc-
tion of varieties with high adaptive potential into
production is one of the conditions that allow pro-
duction to be stabilized even in years that differ in
humidity and temperature (Samofalova et al.,
2019). In this case, the varieties must be ecologi-
cally plastic and have an individual reaction to
changes in climate and meteorological conditions.


mailto:a.cahangir@hotmail.com

A.A.Jahangirov

10.5281/zenodo.7197120

The study of the reaction to changes in the culti-
vation conditions of the variety can allow the se-
lection of a variety that meets the needs of agri-
culture for each ecological region and farm (Al- iev,
2000, 2001; Mameev, Nikiforov, 2015; Pe- trov,
Selekhov, 2016). Productivity is an im- portant
indicator for assessing the ecological plas-ticity and
stability of a variety, as it determinesthe reaction
to the improvement of growing con- ditions and
also indicates the level of intensity of cultivation
technology (Sharma et al., 2012,2013). The
adaptability of a variety to environ- mental
conditions is judged by its environmental plasticity
and yield stability. Plasticity is an adap- tive
reaction of genotypes to the effects of envi-
ronmental factors that cause changes in productiv-
ity and other traits of the organism. The term “av-
erage productivity of varieties” (P-average) is used
to define productive and adaptive potential using a
variation of the productivity under a spe- cific
condition or region. In this case, the produc- tivity
of the variety is compared with the "averageyield of
varieties" rather than the standards. To assess the
response of any variety to the condi- tions of the
vegetation period, its productivity is divided by the
average yield, and the value ob- tained indicates the
coefficient of adaptability as arelative concept
(Mameev, Nikiforov, 2015). Sta- bility is the
degree of resilience that characterizesa genotypic
adaptive reaction leading to changesin signs and
characteristics of the organism against changing
environmental factors. Varieties that have moderate
intensity and high yield stabil-ity but are not highly
productive under any condi- tions are considered
ecologically tolerant ones.

It is known that the climatic conditions in the
Mountainous Shirvan region changed over the
years, which had a serious impact on production.
Thus, although favorable agrometeorological
conditions lead to an increase in crop production,
in some years, drought caused by low precipita-
tion, and sometimes accompanied by high tem-
peratures, leads to serious crop losses. In this
case, the selection and application of adaptive and
relatively plastic varieties in the region would not
only create conditions for a significant increase in
production in favorable years but also ensure sta-
ble production during unfavorable years. From
this point of view, the study of productivity, yield
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stability, plasticity, and adaptability of new varie-
ties under rainfed conditions of Mountenous Shir-
van with unstable moisture supply is of great im-
portance.

MATERIALS AND METHODS

The studies were performed on 15 wheat
genotypes with contrasting morphophysiological
traits and productivity, under the conditions of
unstable moisture supply of Mountainous Shirvan
in the vegetation years of 2010-2011, 2011-2012,
2012-2013, 2013-2014, 2014-2015, 2015-2016,
2016-2017, and 2017-2018. The experiments
were conducted on arable lands of the Gobustan
Regional Experimental Station of the Research
Institute of Crop Husbandry located in foothills.
The area is at an altitude of 800 m above sea lev-
el. The soil type is light chestnut and has a weak
alkaline environment. The region has rainfed con-
ditions with unstable moisture supply and accord-
ing to the average multi-year data, the amount of
atmospheric precipitation is 350.0-400.0 mm.

The studied genotypes were planted in 3 rep-
etitions in the form of randomly placed blocks
with an area of 32.0 m? in each experimental unit,
the sowing norm was 450 seedlings per 1 m.In
the full ripeness phase, the experimental units
were mowed with a mini-experimental combine
"Foton Gushen" and the product was weighed.
The results were analyzed using “JMP 5.0.1” and
“Genstat” programs.

RESULTS AND DISCUSSION

During the 2010/2011-2017/2018 vegetation
years (8 years in total), 14 varieties and 1 line of
winter wheat were studied to assess productivity,
yield stability, plasticity, and adaptability of new
varieties under rainfed conditions of Mountenous
Shirvan with unstable moisture supply. Infor-
mation on climatic conditions from 2010 to 2018,
when the research was conducted, was obtained
from the Gobustan hydrometeorological station.
Based on the above indicators, the climatic condi-
tions of 2010-2011, 2012-2013, 2016-2017, and
2017-2018 vegetation years were considered fa-
vorable for the development of winter wheat, and
the climatic conditions of 2014-2015 and 2015-
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2016 were moderate and the climatic conditions
of 2011-2012 and 2013- 2014 were found to be
unfavorable. The results of the study of the
productivity of varieties during the research years
are given in Table 1. As seen in the table, differ-
ences in a significance level of 0.01 were ob-
served between the studied genotypes. For each
year, the least significant difference (LSD) be-
tween the genotypes was determined, and based
on this value, the genotypes were assigned to dif-
ferent groups. At the same time, the average
productivity for the years is given in Tablel. As
seen in the table, the average productivity in 2011,
2013, 2017, and 2018 was at the highest level and
amounted to 61.3 (C), 69.8 (A), 66.9 (B), and 66.6
(B) cwt/ha, respectively (based on LSD, a desig-
nation of the group related to a year is given in the
parenthesis). Productivity was at a moderate level
in 2015 and 2016, and a low level in 2012 and
2014. As can be seen, the average productivity
over the years was consistent with the course of
climatic conditions during the vegetation season.
The results of the average productivity of the
studied varieties for all years are given in Figure
1. As seen in the figure, the average productivity
for all genotypes was 55.1 cwt/ha. According to
the 8-year average values, Gobustan, 7"WON-SA

Ne465, and Gyrmyzy gul 1 varieties showed the
highest results - 66.4 (A), 63.4 (B), and 60.4 (C)
cwt/ha, respectively. Azeri (H), Bezostaya 1 (H),
Murov 2 (H), Ruzi 84, (G), and Sheki 1 (G) varie-
ties showed low productivity, while other studied
genotypes were in the middle position (Based on
LSD, a group designation of the variety is given
in parentheses).

To study yield stability, plasticity, and adapt-
ability of the varieties, AMMI (“Additive main
effects of anova along with the multiplicative in-
teraction” effects of Principal Components Analy-
sis) analysis was performed using the “Genstat”
program. As a result of the AMMI analysis, a lin-
ear dependence of the productivity of varieties on
the environmental factor was established, and on
the basis of these dependencies, linear regression
equations in the form of the formula y = a + bx
were obtained for each variety. These equations
are given below:

7"™WON-SA Ned65:  productivity
(cwt/ha)=1.56+1.12*Environmental index
ARAN: productivity (cwt/ha)=2.72+0.92*
Environmental index
Azeri: productivity (cwt/ha)=-
0.90+0.90*Environmental index

Table 1. Productivity of t 1e studied genotypes by research years

Genotypes Productivity, cwt/ha

2011 2012 2013 2014 2015 2016 2017 2018 | Average
7"WON-SA Ned65 76.2b | 30.4abc| 79.8ab 55a 578b | 60.3ab | 746ab | 73.1b 63.4B
Aran 63.4e |27.7bcde| 62.8f | 459de | 53.2de | 453fg | 69.6 cde | 60.8 efg | 53.6 EF
Azeri 47 h 255de | 66.8de | 44.2efg | 48.8f 37.11 59.6h | 604fg | 48.7H
Bezostaya 1 41.11 25.6 de 62.1f |44.6defg| 49.1f 39.6l1 | 61.3h | 63.1def | 48.3H
Azamatli 95 48.2 h 20.1f | 67.3de | 43.7efg | 57.6bc | 542c | 683def | 75.7b 544 E
Guneshli 69.7cd | 30.5abc T4c 51.1abc | 55.2bcd | 53.4c |67.9defg| 69.6c 58.9D
Murov 2 56.6 ¢ 245e 70d 4139 439 383h1 | 59.6h 59.29 | 49.1H
Gyrmyzy gul 1 738bc | 315ab | 76.7bc | 53.9ab | 56.8bcd | 53.5¢c |67.5defg| 69.6¢c 60.4C
Gyzyl bughda 65.5de | 27.5cde | 63.3f | 45defg | 49.6 ef 44 ¢ 704cd | 646d | 53.7EF
Gobustan 825a 31l.7a 81.8a 54.6 a 63.4a 62.1a 75a 80.4a 66.4 A
Ruzi 84 506 h | 26.2de | 70.1d | 454def | 485f | 51.7cd | 60.5h 5949 | 516G
Sonmez 01 57.7fg |28.8abcd| 62.7f 50.2bc | 55.7bcd | 47.4ef | 66.8efg | 64.3d | 54.2EF
Sheki 1 58.3fg | 27.4cde | 64.2ef | 418fg | 49.7ef | 405h | 655fg | 62.5def | 51.2G
Tale 38 70.2c | 26.3de | 76.8bc | 48.3cd 54 cd 585b | 71.7bc | 735b | 59.9CD
Zirve 85 619ef | 238ef | 68.9d |44.4defg| 474f | 49.2de 659 63.4 de 53F
Average 615C | 272G | 698A | 473F | 527D | 49.0E | 669B 66.6B 55.1
LSD (0.01) Variety 44 4 35 4 3.8 3 3 2.8 1.2
(();feffluent of variation, 4.2 87 3 5 43 37 27 25 39
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Fig. 1. The average productivity of the studied genotypes during all research years
Table 2. Stability parameters of the studied varieties related to productivity
Varieties Productivity, b a VC, % R2
cwt/ha b +Standard deviation
7"WON-SA Ne 465 63.4 112 0.09 1.56 5.4 0.96
Aran 53.6 0.92 0.1 2.72 6.9 0.94
Azeri 48.7 0.9 0.13 -0.9 9.7 0.89
Bezostaya 1 48.3 0.84 0.16 1.72 12.7 0.82
Azamatli 95 54.4 1.13 0.2 -7.73 14.1 0.83
Guneshli 58.9 1 0.06 3.64 3.8 0.98
Murov 2 49.1 1.01 0.1 -6.44 7.9 0.94
Gyrmyzy gul 1 60.4 1.01 0.1 4.82 6.1 0.95
Gyzyl bughda 53.7 1 0.11 -1.22 7.6 0.93
Gobustan 66.4 1.19 0.12 0.64 6.8 0.94
Ruzi 84 51.6 0.87 0.12 3.75 8.5 0.9
Sonmez 54.2 0.84 0.08 7.8 5.4 0.95
Sheki 1 51.2 0.95 0.08 -1.04 5.5 0.96
Tale 38 59.9 1.18 0.08 -4.95 5.3 0.97
Zirve 85 53 1.04 0.05 -4.37 3.8 0.98
Average 55.1
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Bezostayal  productivity (cwt/ha)=
1.72+0.84*Environmental index
Azamatli 95 productivity (cwt/ha)=

-7.73+1.13*Environmental index

Guneshli  productivity (cwt/ha)=3.64+1.00*
Environmental index
Murov2  productivity (cwt/ha)=-6.44+1.01*

Environmental index
Gyrmyzy gul 1 productivity
(cwt/ha)=4.82+1.01* Environmental index
Gyzyl bughda productivity (cwt/ha)=-
1.22+0.10* Environmental index

Gobustan  productivity (cwt/ha)=0.64+1.19*

Environmental index
Ruzi 84 productivity (cwt/ha)=3.75+0.87*

Environmental index

Sonmez 01 productivity (cwt/ha)=7.80+0.84*
Environmental index

Sheki1  productivity (cwt/ha)=-1.04+0.95*
Environmental index
Tale 38  productivity (cwt/ha) =-4.95+1.18*

Environmental index
Zirve 85  productivity (cwt/ha)=-4.37+1.04*
Environmental index

In these equations, the environmental index
(El) is the average productivity of all genotypes dur-
ing a year. Based on the regression equations, stabil-
ity parameters were determined by The Finlay-
Wilkinson regression method (Finlay, Wilkonson,
1963) and the results are given in Table 2.

Parameters “a” and “b” (parameters required
to assess the stability of the variety), the standard
error of the “b” parameter, the coefficient of vari-
ation (VC, %), and the degree of significance - R
are given in the table. The parameters R? and VC
are used to test the reliability of the regression
equation without being directly related to the sta-
bility itself and have been proposed by Eberhart
and Russell (Eberhart, Russell, 1966). R? and VC
are a measure of the deviation between real values
and values calculated by the regression equation.
Low values of R?, as well as high values of VC,
indicate large deviations. Due to these deviations,
the “a” and “b” values obtained for a variety as a
result of regression analysis are considered to be
unreliable. In our study, there was no problem
with the reliability of the regression equations
because all R? values were above acceptable limits
(0.82-0.98).
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Fig. 2. Stability diagram constructed using productivity and “b” values.
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The differences in the VC values were not
considered significant because VC varied depend-
ing on the productivity levels and the values of R
were higher. The parameter “a” in the table is the
expected productivity of the varieties at a point
where the population average is theoretically zero.
The parameter “b” indicates the increase in the
productivity of varieties per unit of average
productivity of the population in response to im-
proved environmental conditions. High values of
the “a” parameter indicate adaptability of the varie-
ty while the “b” values close to one indicate high
stability of the variety. Therefore, values of “a” and
“b” must be evaluated together when considering
the yield stability of varieties. As seen in Table 2,
7"WON-SA Ne465, Aran, Bezostaya 1, Guneshli,
Gyrmyzy gul 1, Gobustan, Ruzi 84, and Sonmez
01 varieties with positive values of the “a” parame-
ter were considered as plants adapted to unfavora-
ble conditions. Other studied varieties with nega-
tive values of “a” were unsuitable for unfavorable
conditions. The varieties 7"WON-SA Ne465 and
Gobustanin showing high values of the “b” param-
eter (1.12 and 1.19, respectively) were found to
have wider adaptability. Azamatli 95 and Tale 38,
which have negative values of “a”, were consid-
ered to be highly adaptable to improved conditions,
and as expected due to the high values of “b” (1.13
and 1.18), they were sensitive to adverse condi-
tions. As mentioned above, the “b” values close to
1 indicate the high stability of the variety. The sta-
bility diagram constructed using the values of
productivity and “b” is presented in Figure 2.

As seen in Fig. 2, Murov 2, Gyzyl bughda,
Guneshli, and Gyrmyzy gul 1 varieties with “b”
values close to one (1.01, 1.00, 1.00, and 1.01,
respectively) were characterized as varieties with
the highest yield stability. Figure 2 was divided
into four sections to determine the adaptability of
the varieties to different environmental condi-
tions. The varieties with low adaptability under
favorable conditions - Murov 2, Zirve 85, and
Azamatli 95 were placed in the 1st section (upper
left), Tale 38, Gobustan, 7thWON-SA Ne465,
Gyrmyzy gul 1, and Guneshli showing high
adaptability to favorable conditions - in the 2nd
section (upper right). Gyzyl bughda, Sheki 1, Ar-
an, Azeri, Ruzi 84, Bezostaya 1, and Sonmez 01
were placed in the 3rd section (lower left) as vari-
eties badly adapted to unfavorable conditions.

Section 4 (lower right) was to include varieties
that were well adapted to unfavorable conditions,
but none of the varieties studied matched this sec-
tion. Taking into account the stability and plastici-
ty of the studied varieties, it was concluded that
Bezostaya 1, Ruzi 84, and Sonmez 01 having the
“b” values much less than one (the main parame-
ter determining stability and plasticity) were con-
sidered to be neutral varieties with the least plas-
ticity (i.e. a type with wide adaptability). The
productivity of these varieties was less reduced in
unfavorable climatic conditions than in the case of
ecologically plastic, i.e. intensive types. Since
such varieties can be more cost-effective, it is ad-
visable to cultivate them extensively. The varie-
ties 7"WON-SA Ne465 and Gobustan having pos-
itive values of “a” and “b” showed adaptability to
adverse conditions and high plasticity that deter-
mine their specific adaptation. These varieties not
only increased their productivity by responding to
high agrophone and favorable climatic conditions
but also adapted to unfavorable conditions. There-
fore, the cultivation of these varieties in areas
with unstable moisture supply, such as Mountain-
ous Shirvan, and in a high agrophone, creates
conditions for good results. Tale 38 and Azamatli
95, which were not adaptable to unfavorable con-
ditions, had negative values of “a”, high values of
“b”, and were found to have high degrees of
adaptability and high plasticity in response to im-
proved conditions. It is expedient to cultivate
these varieties in a high agrophone and well-
watered conditions. The variety Gyrmyzy gul 1
manifested adaptability to unfavorable conditions
(the “a” value was positive) and yield stability
(the “b” value is close to 1), which indicated that
it could be planted under unfavorable conditions.
Taking into account other morphophysiological
features and the high yield of this variety in fa-
vorable years, it is expedient to cultivate it in a
high agrophone under irrigated conditions.
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Nomlikls stabil tomin olunmamis domya soraitinds payizliq yumsaq bugdanin mahsuldarhq
stabilliyi, plastikliyi va adaptivliyi

Cahangirov Atabay Agasoltan oglu

AR KTN Okingilik Elmi-Tadgiqat Institutunun Qobustan Bélga Tacriiba Stansiyast,
Qobustan, Azarbaycan

2010/2011-2017/2018-ci vegetasiya illorindo Dagliq Sirvanin nomlikls stabil toamin olunmamis domyas so-
raitinds payiziq yumsaq bugdanin 14 sortu va 1 xattinin mohsuldarligi, mehsuldarliq stabilliyi, plastiklik-
liyi vo sortun adaptivliyi 0yronilmisdir. Hidrometeoroloji gostaricilor asasinda 2010-2011, 2012-2013,
2016-2017 va 2017-2018-ci vegetasiya illorinin iqlim soraitinin payiliq bugdanin inkisafi tigiin slverisli,
2014-2015 vo 2015-2016-c1 illorin iglim soraitinin orta, 2011-2012 vo 2013-2014-cii illarin iglim sorai-
tinin iss averigsiz oldugu miioyyan edilmisdir. 2011, 2013, 2017 va 2018-ci illards biitiin genotiplar {izra
orta mohsuldarliq uygun olaraq 61,3, 69,8, 66,9 va 66,6 sent/ha toskil etmaklo on yuxar1 saviyyads ol-
musgdur. Mohsuldarliga gore 2015 vo 2016-c1 illar orta, 2012 vo 2014-cii illor iso asag1 soviyyado olmus-
dur. iller iizro orta mohsuldarliq, vegetasiya ilinds iglim soraitinin gedisi ilo uygunluq toskil etmisdir.
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8 ilin ortalamasina géro Qobustan, 7"WON-SA Ne465 vo Qirmiz1 giil-1 genotiplori uygun olaraq 66,4,
63,4 vo 60,4 sent/ha ilo mohsuldarligin an yuxari, Azari, Bezostaya-1, Murov-2, Ruzi-84 va Soki-1 sort-
lar1 iso an asagi naticalorini gostormislor. Todqiq edilon sortlarin stabillik va plastikliyini nazars alaraq be-
I bir naticoys golinmisdir ki, Bezostaya-1, Ruzi-84 vo Sénmaz-01 sortlar1 plastikliyi an az olan neytral ti-
pa aid sortlar olaraq goriilmiislor (yoni genis adaptivliyo malik olan tip). 7"WON-SA Ne465 vo Qobus-
tan sortlar yiiksok plastiklik gostormokls spesifik adaptasiyaya malik olmus, yiiksok aprofona va olveris-
li iglim geraitine qarsiliq verarak moahsuldarliglarini artirmis, eyni zamanda slverissiz soraito ds uyumlu-
luq gdstarmislor. Ona gdra do bu sortlarin Dagliq Sirvan kimi nomlikls stabil tomin olunmamis bdlgslorde
va yiiksok aqrofonda yetisdirilmalari yiiksok noticolorin alinmasina sorait yaradir. Tale-38 vo Ozomatli-
95 sortlarinin slverissiz goraito uyumlu olmamalari ilo yanasi, yaxsilagan sortlors yiiksok soviyyoads qarsi-
liq vermoklo dar adaptasiyaya va yiiksok plastikliyo malik olmalari miioyyon edilmisdir.

Agar sozlar: Payizliqg yumsaq bugda, domya sorait, mohsuldarhg, stabillik, plastiklik, adaptivlik

CTa0WIbHOCTD YPOXKAHHOCTH, IJIACTUYHOCTD M aJANITHBHOCTDb 03UMO MATKOH NIIEHULbI B
yCJIOBHSIX Oorapnl ¢ HecTaOMJIBHBIM BJaroofecneyeHueM

JsxaxanrupoB Aradeii AracoJiTad oriy
Tobycmanckas 3onanvras onvimuas cmanyus HUHW zemnedenus MCX AP, I'obycman, Azepbaiioscan

IIpoayKTHBHOCTH, CTAOUIBHOCTh YPOKAWHOCTH, IIACTUIHOCTh W aalTUBHOCTH 14 copToB u 1 nmHUU
03MMOM MSTKO# MIIEHHIIBI McceqoBaln B yciaoBusix Oorapel Haropaoro llupBanna ¢ HecTaOMIBHBIM
BiaroodecneueHueM B 2010/2011-2017/2018 BereranmoHHBIX rojgax. I1o THAPOMETEOPOIIOTHYSCKUM T10-
KazarensM kKiauMmarndeckue ycmoBust 2010-2011, 2012-2013, 2016-2017 u 2017-2018 BereTanmmoHHBIX
TOJIOB MPHU3HAHBI OJMArOMPUATHBIMU JJISI Pa3BUTHS O3UMON mmeHHUIbl. Kimvatndeckue ycioBus 2014-
2015 u 2015-2016 rr. — onenensl kak cpeanue, 2011-2012 u 2013-2014 rr. - NpU3HaHBl HEOIATONPHUST-
Heivu. B 2011, 2013, 2017 u 2018 romax cpenHsist MpOAYKTUBHOCTD IO BCEM T€HOTUIIAM ObLIa CaMOM BHI-
cokoii u coctaBmna 61,3, 69,8, 66,9 u 66,6 n/ra coorBercTBeHHO. B 2015 1 2016 ronax mpoayKTHBHOCTh
onuta cpemneit, a B 2012 u 2014 rogax — Huzkoil. CpemHsisi yposKalHOCTH MO TOJaM COOTBETCTBOBAJIA
KIIUMaTUYECKUM YCJIOBHUAM BET€TallMOHHOTHIX roJI0B. B cpenneM 3a § neT HanGombIIyIo MPOAYKTUBHOCTD
umenu rerotunsl ['ooycran, 7TthWON-SA Ne465 u 'sipMbI3bI THONIb-1, 3HAYECHHS TPOAYKTUBHOCTH KOTO-
peix cocraBuim 66,4, 63,4 u 60,4 1/ra cooTBeTcTBeHHO. CaMble HU3KHE PE3yNIbTaThl MMOKA3ald CopTa
Azepu, besocras-1, Mypos-2, Py3u- 84, u lllexu- 1. C yyeToM yCTOWYMBOCTH M TUIACTUYHOCTH M3ydae-
MBIX COPTOB CZENaH BBIBOJ, 4TO copTa be3octas- 1, Py3u- 84 u Conmes- 01 oTHOCATCA K HEHTpaIbHOMY
THITYy ¢ HAUMEHBIIIEH MIACTHYHOCTBIO (T.€. K THITY C IIHPOKOM aaanTuBHOCThIO). Y reHotunos 7thWON-
SA Ne465 u IN'oOycTan nposiBuIIach crienupuieckas ajanTaius ¢ BHICOKOH IIaCTUYHOCTHIO U MOBBIIICH-
HOW NPOIYKTUBHOCTHIO B OTBET Ha BBICOKUH arpo(oH M OJaronpusTHbIE KIMMaTHYECKHE YCIOBHS, a
TaKXXe MPHUCIIOCOOJICHHOCTh K HEeONIaronpusTHBIM YCIOBHSM. 1103TOMy BBIpalMBaHHUE ITHX COPTOB B
paiioHax ¢ HeyCTOWYHMBOM BIaroo0ecredeHHOCThI0, TakuxX kak Haropweiii [llupBaH, 1 B yCIOBUSX BBICO-
KOTO arpodoHa co3JaeT BO3MOXKHOCTH JIJIsl TIOJyYEHHS XOPOIIUX pe3yiabraTtoB. [ToMuMo Hempucmocob-
JIEHHOCTH K HeOJIaronpusaTHeIM ¢akTopam, copta Tane-38 u Azamarinu-95 o0manaroT y3koi alanTHBHO-
CTBIO ¥ BBICOKOH TUTACTUYHOCTHIO B OTBET Ha YJIyUIIEHUE YCIOBUIL.

Knwouesvie cnosa: O3umasn msaekas nuweHuya, 002apHvle YCI08US, YPOICAUHOCMDb, YCMOUUUEOCDb,
RAACTMUYHOCTD, AOANMUEBHOCTND



