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I. BIOLOJi EHTIYATLAR va SELEKSIYA | BIOLOGICAL
RESOURCES and BREEDING

UOT-633.31/.37; 635.65

STUDY OF CHLOROPHYLL AMOUNT AND PRODUCTIVITY
INDICATORS IN SOYBEAN (GLYCINE MAX L.) GENOTYPES AT
DIFFERENT DEVELOPMENT PHASES

ORKHAN BAYRAMLI*, ZEYNAL AKPAROV

Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan, Baku,
AZ 1106, Azadlig ave,155
bayramliorxan98@gmail.com

The research was conducted at the Saray Support Station of the Genetic Resources Institute in
2022-2023. As research material, soybean (Glycine max L.) genotypes were used, including (Kanada,
CHU-11, T'en-8, BK-98, Kyota, JI-1, JI-12, Krasnodar-68, JI-3, Alexa, CHU-10, JI-4, JI-7, JI-9, Opus,
CHU-14, JI-8, Anjelica, JI-2, Koa-6, JI-11, BK-82, JI-10, Kon27, Sinara, Asuka, Antonia, REGALE,
Biyson, Umanskaya, Bravo, Kanada 4, Kanada 5, Kanada-6, Kanada 7, JI-5, BK-88, JI-6, BK-83, and
BK-104). Analysis of soybean genotypes’ chlorophyll content and productivity indices at various stages
of vegetative growth was the main goal of the study. Different genotypes of soybeans were grouped
using Ward's clustering technique. Strict adherence to crucial agro-technical practices during growing
is necessary to boost the yield and chlorophyll content of soybean samples. This makes it possible to
fully comprehend how the amount of chlorophyll present during the plant's development phase impacts
productivity components. The study found that according on the stage of growth of the plant, the
amount of chlorophyll in soybean genotype leaves varied considerably. In Cluster C, the genotypes with
the greatest levels of chlorophyll and pod length were identified. Of these, the Uzbek-origin L-2
genotype, which is found in Group C's third sub-cluster, was notable for having an exceptionally high
chlorophyll content. Genotypes with high productivity metrics, such as the weight of 1000 seeds and the
number of pods per plant, were chosen for Cluster B. With the exception of Turkish genotypes, Cluster
B similarly had the greatest chlorophyll content. The findings of this study contribute to a better
understanding of the relative link between chlorophyll concentration and productivity in various stages
of soybean plant growth. Therefore, increasing the amount of chlorophyll in soybean plants can help
choose and use more productive genotypes for upcoming industrial production and scientific breeding.

Keywords: soybean, SPAD-502, chlorophyll content, yield component

INTRODUCTION

One of the most widely used raw foods in daily life is soybean, and the country's output of the
crop has a direct impact on people's quality of life and food security (Liu et al., 2008). China's
soybean market has seen sharp swings since 2012, imports of soybeans have surged dramatically,
and the country is now more than 80% dependent on outside sources of soybeans (Wang et al.,
2020). The national food security of soybeans is particularly threatened by this, so it is critical to
address the problems of poor soybean production and variable quality. Because of the ability of crop
leaves to photosynthesize, the chlorophyll concentration is a crucial indicator of crop growth (Zhang
et al., 2019). It serves as the foundation for the interchange of materials and energy between crops
and the surrounding environment, and the health and growth of the crops can be inferred from its
value. Conventional techniques for measuring chlorophyll levels cause damage and produce

https://doi.org/10.61642/20241
Available online 26 December 2024
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inaccurate findings (Steele et al., 2008). The benefits of hyperspectral technology include wide
information gathering, non-destructiveness and efficiency, and high spectral resolution (Wu et al.,
2008). It can identify and analyze the spectral characteristics of a target object and is now
increasingly used in the quantitative estimation of vegetation parameters and growth monitoring.
Several spectral feature extraction methods have previously been proposed to effectively extract
plant information in vegetation monitoring. The spectral index is the most commonly used variable
parameter for establishing spectral estimation models, and combining it with various extraction
methods for modeling has become a common research method (Wang et al., 2018). Plant
physiological factors can be more effectively monitored by modeling and calculating the vegetation
index using hyperspectral technology. A novel approach to tracking the dynamic variation of
chlorophyll content in crop leaves is offered by the combination of hyperspectral technology and
chlorophyll content measurement. There have been recent investigations on the inversion of crop
chlorophyll content using hyperspectral data. Liu et al. (2021) observed the spectral characteristics
and chlorophyll content of winter wheat at different growth stages and found that there was a
significant correlation between the chlorophyll content and part of the spectral range as well as the
remote sensing vegetation index. They also found that their model was highly accurate (Liu et al.,
2021). In order to achieve better monitoring effects, Yuan et al. (2017) reversed the hyperspectral
data and chlorophyll content from leaves during the soybean flower bud differentiation stage using
mathematical models (Yuan et al., 2017). The majority of current research create mathematical
inversion models of the chlorophyll content using the original crown height spectral reflectance data;
yet, the accuracy and prediction power are not very good (Xia et al., 2021). In order to enhance the
modeling accuracy and reduce the amount of background noise in the spectral data, the integer order
differential transformation approach is proposed to handle the original hyperspectral reflectance data
(Leyden et al., 2018). Strong relationships between chl content and areal leaf mass (ALM) and
SPAD readings were noted by Thompson et al. (1996) in their study of soybeans. They proposed that
genotypes varying in ALM may be selected for using a portable SPAD chl meter. Screening large
plant populations for genotypic variations in leaf N content would also be made more attractive by
the ease and speed with which chl meter evaluations of soybean N status can be performed. Previous
research that used both the original hyperspectral data and the first-order differential transformation
spectral data to invert crop chlorophyll content discovered that the mathematical model established
using the first-order differential transformation data was more accurate than the initial data inversion
results, and the inversion results had a higher ability to predict chlorophyll content (Tang et al.,
2022). The conventional approach builds the mathematical model using a fixed band, which prevents
it from effectively utilizing the spectrum information included in the spectral index (An et al., 2016).
In order to create the best spectral index, the correlation matrix method chooses the bands with the
highest correlation between soybean chlorophyll content and other factors. This effectively addresses
the issue of spectral characteristics being readily influenced by variations in the crop's physiological
information (Ge et al., 2021). and greatly increases the utilization of spectral data. With the use of
hyperspectral remote sensing technology, which more accurately separates the spectrum, the optimal
spectral index that is closely associated with the amount of chlorophyll in each of the possible
spectral bands may be chosen (Tang et al., 2023).

MATERIALS AND METHODS

The research was conducted at the Genetic Resources division of the Ministry of Science
and Education of Azerbaijan spanning the years 2022 to 2023. A total of 40 varieties, namely
Kanada, CHU-11, I'en-8, FK-98, Kyota, JI-1, JI-12, Krasnodar-68, J/I-3, Alexa, CHU-10, JI-4, JI-
7, JI-9, Opus, CHU-14, JI-8, Anjelica, JI-2, Koa-6, JI-11, FK-82, JI-10, Kox27, Sinara, Asuka,
Antonia, REGALE, Biyson, Umanskaya, Bravo, Kanada 4, Kanada 5, Kanada-6, Kanada 7, JI-5,
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bK-88, JI-6, FK-83, and HK-104, were utilized as the subjects of the study. The experimental
material comprised 40 distinct genotypes.

Table 1.
List of studied genotypes

Genotypes AZGR Origin Genotypes AZGR Origin
1 | Kanada 13566 Canada 21 | JI-11 Uzbekistan
2 | CHU-11 13898 Turkiye 22 | BK-82 Uzbekistan
3 | T'en-8 Uzbekistan | 23 | JI-10 Uzbekistan
4 | BK-98 Uzbekistan | 24 | Kon-27 Uzbekistan
5 | Kyota 13565 25 | Sinara 13904 Austria
6 | JI-1 Uzbekistan | 26 | Asuka 13570 Japonia
7 | JI-12 Uzbekistan | 27 | Antonia 13215 Australia
8 | Krasnodar-68 13902 28 | REGALE 13216 Italia
9 | JI-3 Uzbekistan | 29 | Biyson 13878
10 | Alexa 13241 Australia 30 | Umanskaya 13906
11 | CHU-10 13897 Turkiye 31 | Bravo 13879
12 | JI-4 Uzbekistan | 32 | Kanada 4 13883 Canada
13 | JI-7 Uzbekistan | 33 | Kanada 5 13884 Canada
14 | J1-9 Uzbekistan | 34 | Kanada-6 13885 Canada
15 | Opus 13568 35 | Kanada 7 13886 Canada
16 | CHU-14 13901 Turkiye 36 | JI-5 Uzbekistan
17 | JI-8 Uzbekistan | 37 | BK-88 Uzbekistan
18 | Anjelica 13214 Australia 38 | JI-6 Uzbekistan
19 | JI-2 Uzbekistan | 39 | BK-83 Uzbekistan
20 | Kon-6 Uzbekistan | 40 | BK-104 Uzbekistan

A self-calibrating Minolta chlorophyll meter (SPAD-502) was used to measure leaf
chlorophyll content, which was recorded in Minolta company-defined SPAD values (Minolta
1999). Flag leaves on the 10 randomly tagged main leaves were used for scoring SPAD
measurements (Rosyara, 2007). Minolta (1999) ‘Chlorophyll meter SPAD-502: instruction
manual.” (Minolta Co Ltd: Osaka)(16).The chlorophyll content was measured at the four-node
(V4), complete flowering (R2), full pod (R4), and drum-grain stages (R6) of the soybean.
Chlorophyll content was measured using a SPAD-502 handheld chlorophyll meter. Since the
SPAD-502 reading was closely related to the chlorophyll content, its value directly represented
the chlorophyll content.Ten soybean plants were randomly selected from each plot at different
stages, and the SPAD values of the top 1, top 2, top 3, and top 4 leaves were measured from top
to bottom along the main stem. At the same time, for the leaves at the four above leaf positions,
from the base of the leaves, according to their length, every 1/3 was divided into intervals, which
were defined as the base (B), middle (C), and top (R). The SPAD values were measured and the
average values in the same experimental plots were calculated (Rosyara et al., 2007).

RESULTS AND DISCUSSION

The structural components of yield in soybean varieties of various origins as well as the
amount of chlorophyll in physiologically active leaves were investigated.Several soybean
varieties chlorophyll content and productivity indices were grouped using the Ward technique.

8
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Using the dendrogram derived from the study, it was feasible to see the genetic variations
between the genotypes. Among all the genotypes, the L-2 variety was distinguished by having
the highest chlorophyll content and a unique genetic profile.

Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine

0 s 10 15 20 25
1 1 1 1 1
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Anjelica 18}
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Figure 1. Analysis of the Dendrogram Using Ward's Linkage Method for Clustering Soybean Species

Three separate clusters were formed from the genotypes based on the dendrogram. It was
discovered that the majority of the genotypes in Cluster A were Uzbek. Two subclusters were
created from Cluster B. In the first subcluster, four genotypes were Canadian, but in the second
subcluster, the genotypes were Turkish. It's interesting to note that, despite being separately
assigned to Cluster B's second subcluster, the Turkish CHU-10 genotype was more similar to the
Canadian genotypes in terms of production metrics and chlorophyll content. In the meanwhile,
Cluster C contained the remaining Turkish genotypes. In Cluster B, the genotypes exhibited a
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high 1000-seed weight, and it was observed that the number of pods per plant varied within the
same range. Cluster C contained the genotypes with the highest values for chlorophyll content
and productivity indicators. The L-2 genotype of Uzbek origin stood out particularly for its
chlorophyll content. Among all the genotypes, the L-2 variety had the highest chlorophyll
content, demonstrating a unique genetic profile.

CONCLUSION

In conclusion, this study demonstrates the significant influence of plant growth stage and levels
on the productive elements and chlorophyll content of soybean. The results show that the highest
chlorophyll content was recorded in cluster C, which comprised genotypes with high pod length and
chlorophyll content. The study also found that genotypes in cluster B exhibited high 1000-seed grain
weight and a high number of pods per plant. The findings of this study have important implications
for soybean breeding programs. The results suggest that breeding programs should consider the plant
growth regulators and levels to improve the productive elements and chlorophyll content of soybean.
Additionally, the study highlights the importance of using a combination of plant growth regulators
and levels to achieve optimal results. Overall, this study provides valuable insights into the effects of
plant growth stage and levels on the productive elements and chlorophyll content of soybean. The
results of this study can be used to develop more effective breeding strategies for soybean and to
improve the productivity of soybean crops.
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MUXTOLIF INKISAF FAZALARINDA SOYA (GLYCINE MAX L.) GENOTIPLORINDO
XLOROFILIN MiQDARI VO MOHSULDARLIQ GOSTORICILORININ OYRONILMOSI

Bayramh Orxan , Zeynal Okparov ‘
Azarbaycan Respublikasi Elm va Taohsil Nazirliyi Genetik Ehtiyatlar Institutu

Todqiqatlar Genetik Ehtiyatlar institutunun Saray Dayaq Mentagesinda 2022-2023-ci illorda apariimisdar.
Tadgigat materiali kimi soyanin(Glycine max L.) genotiplarindon ( Kanada, CHU-11, I'en-8, bK-98, Kyota,
JI-1, JI-12, Krasnodar-68, JI-3, Alexa, CHU-10, JI-4, JI-7, JI-9, Opus, CHU-14, JI-8, Anjelica, JI-2 , Kon-6, JI-
11, BK-82, JI-10, Kon27, Sinara, Asuka, Antonia, REGALE, Biyson, Umanskaya, Bravo, Kanada 4, Kanada 5,
Kanada-6, Kanada 7, L-5, BK-88, L-6, BK-83 vao BK-104) istifado edilmisdir. Todqiqat isi vegetasiyanin
miixtolif inkisaf fazalarinda soya genotiplorinin mohsuldarliq  gostericilori vo xlorofilin miqdarinin
Oyronilmesine hasr edilmigdir. Bu moagsadlo miixtslif soya genotiplerini qruplasdirmaq iiciin Ward-m klaster
analizindon istifado edilmisdir. Soya niimunslorinds xlorofilin miqdarim1  vo mohsuldarligimi artrmag Ugln
becormo zamani1 mithiim aqrotexniki tadbirlors ciddi amsl edilmolidir. Bu zaman soya niimunslorinin boyiimo
marholasinds xlorofilinin miqdarinin mshsuldarhq elementlorina necs tasir etdiyi barads dolgun molumat slds
etmok olar. Todqiqat zamani soya genotiplorinin yarpaqlarmda xlorofilin miqdarinin  bitkinin inkisaf
fazalarindan asil1 olaraq shomiyyatli deracads doyisdiyi aydinlasdirilmsdir. ©n yiikssk xlorofilin migdarma va
paxla uzunluguna malik olan genotiplor C klasterinde geyde alinmigdir.C grupunun 3-cii yarim-klasterinds
yerloson Ozbokistan mongoli L-2 genotipi xlorofilin miqdarma goéro  digor genotiplorden xiisusilo
forqlonmisdir. B klasterindoki genotiplor asas mohsuldarliq gosterici olan 1000 denin kiitlosi va har bitkiys
diison paxla saymnin yiiksok giymati se¢ilmigdir. Bunlarin arasinda Tiirkiys genotipleri istisna olmagqla, on
yiiksak xlorofilin miqdar1 B klasterinde geyds alimmugdir.Bu tedqiqatlarm naticaleri soya bitkisinin inkisaf
fazalarinda mohsuldarliq va xlorofilin miqdar1 arasmda miiqayisoli todqiqatlar1 daha derinden basa diismoyo
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imkan verir.Beloliklo, todqiqat mneoticolori, soya bitkisinde xlorofilin miqdarim optimallagdirmaqla
mohsuldarligi artirmaq, golocokdo elmi seleksiya vo istehsalat {iclin daha somorali genotiplorin segilorak
istifado olunmasina komok eds bilar.

Agar sozlar: soya, SPAD-502, xlorofil migdari, mahsuldarliq elementlori

W3YUEHME COJEPKAHUSA XJIOPO®UJILIA U TIOKA3ATEJIEM ITPOAYKTUBHOCTH
I'EHOTHIIOB COU (GLYCINE MAX L.) HA PA3BHBIX ®A3AX PAZBUTUSA

Opxan Bbaiipamabr*, 3eiinan Aknapos
Hnemumym cenemuyeckux pecypcog Munucmepemsa nayku u 06pasoganus
Aszepbaiioscanciou Pecnyonuxu

UccnenoBanns mposomunuck B 2022-2023 romax Ha Capaiickom OmnopHoM myHkTe MHctHTyTa
TEHETUYECKHX pecypcoB. B kauecTBe Marepuayia JUisi WCCIEAOBaHWS OBUIM HCIIOJBb30BaHBI  T€HOTHUIIBI
(Kanada, CHU-11, I'en-8, BK-98, Kyota, JI-1, JI-12, Krasnodar-68, JI-3, Alexa, CHU-10, JI-4, JI-7, JI-9,
Opus, CHU-14, JI-8, Anjelica, JI-2 , Kon-6, JI-11, BK-82, JI-10, Koa27, Sinara, Asuka, Antonia, REGALE,
Biyson, Umanskaya, Bravo, Kanada 4, Kanada 5, Kanada-6, Kanada 7, L-5, BK-88, L-6, BK-83 u 5K-104)
cou (Glycine max L.). MccrenoBanue MOCBSIIEHO W3YUCHHIO MOKa3aTeNlel MPOIyKTUBHOCTH U CONMEPKAHUS
xJiopousia y TEHOTHIIOB COM Ha pa3iIMuHbIX (ha3ax BEreTAl[MOHHOI'O Pa3BHUTHs. Pa3iMuHbIC T€HOTHIIBI
COEBBIX 000OB OBLIH CrPYNIMPOBaHBI C UCIIONB30BAHUEM MeToNa Kiacrepusanuu Yopaa. s yBenmmdeHust
conmepkanusl xJopodhuiula M ypoXXaHOCTH B 00paslax coM HeoOXOJUMO TIPH BBIPAIIMBAHHU CTPOrO
coOMroaTh Ba)XKHBIE arpOTEXHUYECKHE MEPONPHUATHS. JTO IMO3BOJSET MONYYHTH TOMHYIO HH(OpPMAIUIO O
TOM, KaK cojieprkaHue Xxjopodriia B (ase pocta pacTeHHi BIHMSET Ha AIIEMEHTHI POAYKTHBHOCTH. B xome
WCCIIEeIOBaHNs OBUIO BBIIBICHO, YTO COZEpXaHWE XJIOpo(Wiuia B JIMCTHAX TEHOTHIIOB COM CYIIECTBEHHO
BapbUpPYyET B 3aBUCUMOCTH OT (ha3 pa3BUTHA pacTeHus. [ eHOTHUTIB ¢ HAaNOONBIINM COZlepKaHIEM XJIOpO(HILIa
n mHOH 0000B ObuTH 3admkcupoBanbl B kimactepe C. [emormm L-2 y30€KCKOro MPOMCXOXKIACHUS,
pacIoNOXKeHHBI B TpeTheM moaKitacTepe Tpymnmbl C, 0COOEHHO BBINENSIICS CPEeOu APYTMX T€HOTHIIOB IO
coneprkannto xiopodriia. ['enorunsl kiactepa B ObIIM 0TOOpaHBI 1O BBICOKMM 3HadeHMsM Macchbl 1000
3epeH W KoimdecTBa O000B HA PaCTEHHH, KOTOPHIE SBJIAIOTCS OCHOBHBIMH ITOKa3aTEISIMU TPOIYKTHBHOCTH.
Cpemn HUX, 32 HWCKIIOUEHHEM TYPEIKHWX TEHOTHUIIOB, CaMOe BBICOKOE ConepyKaHhe XJIOpohuuia ObLIO
3aperUCTPUPOBAaHO B KiacTepe B. Pe3ympraTel 3THX WCCIeOBaHWN TO3BOISIIOT TIyO)Ke TTOHATH
CpaBHHTEIBHBIC HCCIEOBAHHUS MEXIY YPOKaWHOCTBIO M CcofepKaHueM Xiopodmiuia B (a3ax pasBUTHSA
pacTeHuit cou.

Takum o0pa3om, pe3yiabTaThl KCCIENOBAaHHUA MOTYT TMOMOYH IOBBICHTH MHPOAYKTHBHOCTH 33 CUET
ONTHMU3AIINH CONEPIKaHUS XJIOPOHIUIa B paCTEHUSIX COM, CITIOCOOCTBOBATH OTOOPY M MCIONB30BaHUIO Ooee
MTPOMYKTHUBHBIX TEHOTHITOB JUTSl HAYIHOHN CENEKIMY ¥ TIPOMBIIIIEHHOT O TIPOU3BOJICTBA B OYMyIIIeM.

Knrwoueswie cnosa: cos, SPAD-502, cooepoicanue xnopoghunna, snemenmol npooyKmueHOCMU

Capa tagdim etmigdir: redaktor Saleh Maharramov AMEA-nin miixbir iizvii, b.e.d., professor
Redaksiyaya daxil olma tarixi: 04.07.2024

Takrar iglanmaya gondarilma tarixi: 11.08.2024

Capa gabul edilma tarixi: 10.09.2024
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BADIMCANIN (SOLANUM MELONGENA L.) MEYVO VO
TOXUMLARINDA DOYiSKONLIiYiN BOZi QANUNAUYGUNLUQLARI

BABOK SAHMURAD MUGANLU*, SABiR HOSONOV

Azorbaycan Respublikast Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Bak: s., AZ 1106,
Azadlq pr., 155
babak.shahmorad@gmail.com

Badimcamin Solanum melongena L. néviiniin hazirda malum olan yarimnévlarinda takamul
prosesinda meyvalarin bazi alamatlarinda, toxum va riiseyminda bas veran dayisiklor 0yronilmisdir.
Bizim tarafimizdon Sargi Asiya, Qarbi Asiya, Canubi Asiya va yarim madani yarimnévlarinin tipik
niimunalori secilmisdir. Oyranilon madoni yarimnévlerin badimcan meyvalorinin orta hesabla
kutlasi 157,7-317,6 q arasinda dayismisdir.Yarim madoni yarnmnovda meyvalorin kitlasi Sorqi
Asiya yarimnéviinds oldugundan 46,4 q az olmusdur. Qarbi Asiya va Canubi Asiya yarimnévlari ilo
migayisada isa meyvalarin kitlesi 263,3-206,5 q az olmusdur. Badimcan bitkisi taravez bitkilari
sirasina daxil edildikdon sonra insanlar daha iri meyvali formalari secmaya baslanuslar. insanlarin
magsadli sokilda segcma apardiglar: son 100-200 ilda bu proses daha effektivli olmusdur. Belo uzun
muddatli va magsadli seleksiya isinin naticasinda Canubi Asiya yarim néviiniin ¢ox sayh sortlari
yaradilmgdir Ki, onlarin da ayri-ayr1 meyvalarinin ktlasi 2000 g-a catmsdir. Bela iri meyvalarin
kutlasi yarim madoni yarimnéviin meyvalarinin kutlasindan 15-20 dafa ¢coxdur. Baxmayaraq Kki,
tokamul prosesinda badimcan meyvalorinin iriliyinda boylk dayisiklik yaranmisdir, madani
yarimnovlorin toxumlarimin vo riiseymlarinin olctlari va kuitlesi yarim madoni yarimnéviin
toxumlarimin, riiseymlarinin 6lct va kitlalorindan farglanmir. Madani va yarim modani
yarimnovlorin toxumlarimn Kkiitlosi demok olar Ki, eynidir. Belaliklo bizim Solanum cinsinin
Solanum melongena L. névinin moalum yarmmnévlarilo apardigimz tedgigatdan malum olur ki,
badimcanda tokamul va seleksiyamin mohsuldarh@in artirillmas1 va meyvalarin iriliyi istigamatins
yonlandirildiyinden madani névlarda meyvalarin olgtlari va kutlalari kaskin artmusdir. Lakin
badimcan meyvalorinds toxumlarin va onlarin riiseymlarinin 6l¢cii va Kutlalorinin artirilmasi
istigamatinda seleksiya islori aparilmadigindan bu alamatlar istar madoni yarimnévlarda istarsa da
yarim madani yarimnévda doyismoz qalmisdir. Badimcan meyvasinin kitlasinda bas veran artim,
bir meyvada olan toxum sayinin artmasinda 6z aksini tapmsdir.

Acar sozlar: badimcan, tokamiil, yarimnov,taravaz, seleksiya
GIRIiS

Badimcan (Solanum melongena L.) Solanum cinsinin Solanacea fasilosins aiddir. Bu bdyik
cinse 2000-a gadar nov daxildir. Diinyada onun ot sokilli, kolgakilli, bazon do kicik agacsakilli
formalarina rast golinir. Onlarin 150 novii ¢iyalok sokilli meyvali bitkiloro malikdir. Badimcan
tropik orazi bitkisi olmasina baxmayaraq hazirki dovrdo bu cinsin nimunslori tokco tropik
orazilordo deyil eyni zamanda normal temperatura malik digor orazilordo do ¢ox genis
yayilmigdir. Badimcan bitkisina 2400 m doaniz saviyyasi yiksakliklorda do rast galinir. Bu cinsin
¢ox novlori modani sokilds becarilir. Todgigatgilar gostarirlor ki, badimcanin vatoni Hindistandr,
hazirda burada onun yabani névlori movcuddur. Bu bitki Hindistandan todricon digor yerlora
yayilmigdir (KoBanesckuii I'.B., 1929, I'azenoym B.JI., 1962)

Badimcanin tosviri b.e.a. Il asrdo Hindistanda verilmisdir. Qadim hind monbalarinda
badimcanin on azi1 33 sankrit (hindistanda miiqgoddos dil) adina rast golinir. Onlardan daha genis
yayilanlar1 Varttaka, Bhantaki vo Nattingan-dir. Bu da onu gostorir ki, o vaxtlar badimcan
boyiik populyarliga malik olmusdur (Swarup V.,1995). Tadqiqatcilarin fikrinco badimcan Cindo
bizim eranin V asrinds yayilmigdir (Hedrick U.P., 1919). Badimcan Cindon Yaponiyaya togriban
bizim eranin VIII asrindo gatirilib (Allard J., 1996)
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Badimcanin Ofganistan vo Iranda no vaxt yayilmas: barado dogiq molumat yoxdur.
Muoyyonlosdirilmisdir ki, badimcan Sorqi Afrikaya Iran vo Orob donizgilori tarafindon gotirilib.
Cox giiman ki, badimcan Sorq Glkalorinds iranm orablorlo miiharibasindan sonra tagriban VII
asrdo yayilmigdir (Mamenos M.U. u ap. 2015).

Orta asrlords tibb iscilori vo botaniklor badimcani iri meyvali, meyvalori armudvari yaxud
da yumru formali tiind bandvsayi rangds tosvir etmislor (Daunay et al. 2007).

Yaban1 badimcan ndvlarinin meyvalari ¢ox Kigikdir vo aci dada malikdirlor, gidalanma tigiin
tamamilo yararsizdirlar. ©vvalca tobii segmonin sonradan iss stini segmonin naticasi olaraq
qidalanma tiglin yararli formalar yaranmisdir. Tokamiliin naticasi olaraq yabani névlarda boylk
doyisikliklor yaranmigdir (ILImanerayzen U.M. 1968)

Tadgiqatgilar Solanum melongena L. noviinii Sorqi Asiya, Qoarbi Asiya, Conubi Asiya va
Yarim madani ndv novmixtaliflikloring ayirmiglar (dunos A.1., 1956 )

Hazirda diinyanin ayri ayr1 yerloarindo badimcanin miixtalif alamatlorinin yaxsilasdirilmasi
istigamatindo seleksiya islori aparilmaqdadir (Orues B.B. u ap. 2020). Badimcanin becarilmo
tsullarinin tokmillogdirilmasi vo miiasir texnologiyalarin totbiq olunmasiyla mohsuldarhgm vo
keyfiyyatin artirilmasi istiqgamatindo do todqiqat islori aparilir (MyxTtaposa T.B. u mp. 2016,
Myxtaposa T.B. u mp. 2018, [Ila6anosa M.II. u ap. 2021, Maramenosa JI.C. u ap. 2021,
Aradanos E.B. u ap. 2008.).

Mixtalif elm itadgiqat institututlarinda mineral maddslorin badimcan meyvalarinin
saxlanilmasma tosiri istigamotindo do todqiqat islori aparilmaqdadir (Moposoa T.B. u np.
2023). Mixtalif torpaq tiplorinds badimcan bitkisi igun giibro migdarmin tayini istigametinds do
elmi todqiqat islori aparilmigsdir ( Enudannes B.B. u ap. 2018, Bogus C.B. 1992). Badimcan
bitkisi okininnin okin texnologiyasmin tokmillogdirilmasi sahasindo do islor aparilmaqdadir.
Badimcanin seleksiyasinda osas masalo meyva 6l¢ilorinin vo saymin doyisdirilmosi hesabina
mohsuldarligin artirilmasidir (I'utx P.A. 2013, Bopricos B.A. u ap. 2024).

Azorbaycanda badimcanin Solanum melongena L. ndviiniin Sargi Asiya, Qarbi Asiya,
Conubi Asiya vo Yarim modani ndviiniin sortlar1 genis yayilmisdir.

Bizim torafimizdon Azorbaycanda yayilmis olan badimcan sortlarmin tasarriifat shomiyyatli
gostaricilori ilo yanasi meyvalorinin boazi biomorfoloji slamatlori, toxumlar1 vo onlarin riiseminda
bas veran doyisikliklor 6yronilmisdir.

MATERIAL VO METODLAR

Todqigat isindo AR EIm vo Tohsil Nazirliyi Genetik Ehtiyatlar Institutunun Genbankinda
saxlanilan vo Respumblika oarazisindon toplanmis 56 badimcan sortu va sort-formasindan istifado
olunmusdur. Bizim torafimizdon badimcanin Solanum melongena L. névinun Azsrbaycanda
yayilmig Sorqi Asiya, Qorbi Asiya, Conubi Asiya vo Yarim modoni yarimndvlarinin tipik
nimunolari secilorok 6yronilmisdir.

Sarqi Asiya yarim ndviiniin meyvalori asason Kicikdir yaxud da orta boyuklukdadir, armud
formasindadir, lakin bu yarim ndviin digoar meyvali formalarina da (qisalmis armudvari, uzunsov
armudvari, sar formali, silindir formali) rast golinir. Meyvalarinin rongi bondvsoyi, tund
bondvsayi, gara bandvsayi, Uzarlari ox zaman tutqun bandvsayi olur.

Qorbi Asiya yarimndviiniin meyvalori orta Olgiilii yaxid iri Olglilii, ¢ox vaxt slindr
formasinda, nadir hallarda uzunsov armudvari, oval yaxud oval sar formalarinda olur.
Meyvalorin rangi gehvayi bonévsayidir.

Conubi Asiya yarmndviiniin meyvalori iri vo ¢ox iri olmasi ilo  xarakterizo olunur.
Meyvalori qisalmig armudvari, oval yaxud oval sar formalidir, rongi gohvayi bandvsayidir.

Yarim modoani yarim noviin meyvalori kigik nazik silindir formali, uzunsov armudvari vo
armudvari formalarda olur. Meyvalorin rongi tind bondvsayi, bondvsoyi, ag, yasil lizori
bondvsayi xatli olur. Meyvalarin Uzari parlaq yaxud tutqun ronglards olur.

Tadqiqat iginin aparilmasi ii¢iin hor bir yarim névs aid bitkilordon 10 odad 50 gunlik tipik
meyva gotiirilmiisdiir. Tocriba gostorir ki, 50 gunlik muddatds bitin Oyronilon sortlarda
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bitkilor orgonagenezin XII marhoalasinds olur. F.M. Kupermana gors bu middat meyvalarin tam
bioloji yetismo fazasmna girmosilo xarakteriz olunur. Bu zaman badimcan meyvalori texniki
yetiskanlik xtsusiyyatlorini, rongini vo parlaqligini itirir, toxumlar tam yetismis halda olur.

Bitkilor Uzarinda bitiin vegetasiya muddatinds fenoloji miisahidalor aparilmigdir.

Toxum va riiseyimlarinin 0l¢tilmasinde MBS-2 mikroskopundan va okulyametrdan istifada
edilmigdir. Analiz tiglin hor nimunodon 50 toxum gotiiriilmiisdiir. Toxum riiseyiminin yaxsi
ayrilmas1 iiciin toxumlar bir saat 20°C temperaturda distilo suyunda isladilmisdir. Hor
nimunadon 10 toxumdan ¢ixarilmig riiseym analtik torazido ¢okilmisdir. Tacriiba 5 tokrarda
aparilmigdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Badimcan sortlarin bitkilari hlindurliklarina, kollarmin formasina, yarpaglarinin 6l¢iisiing,
rongino, tuklilik daracasing, vegetativ vo generativ orqanlarda antosyanin olmasina, gigoklarinin
Olglloring, ¢icok tacmin rangine, tezyetiskonliya vo digar olamatlora goro bir-birlorindan
forglonmislor.

Badimcanda meyvalarin 6lgllori ilo kitlalori, kitlalori ilo say1, meyvalorin say1 ilo toxum
mohsuldarlig1 arasinda korelyativ alagonin olmasi, meyva Olgulorinin doyismo intervali boyiik
maraq dogurur.

Nozoro almaq lazimdrr ki, badimcan bitkisinin meyvalori ¢ox toxumlu oldugundan
toxumeulugunda heg bir problem yaratmur.

Toravoz bitkisi kimi badimcanin praktiki seleksiyasinda bir bitkido olan toxum say1 vo
meyvolorinin Olgllori ¢ox az oshomiyyat kosb etso do bozi nozori mosalalorin 0 ctimlodon
badimcanda tokamiil prosesinin arasdirilmasinda ¢ox miithim shamiyyato malikdir.

Bu mogsadlo badimcanin molum yarmm névlarinin ontogenezinin X1l marhalosinda
(meyvalarin bioloji yetismo morhalasi) olan meyvalarinin vo toxumlarinin orta hesabla kiitlosi
hesablanmigdir. Hesablamanin naticalori cadvalds verilmisdir (cadval 1).

Cadval 1.

Solanum melongena L. ndvinin név mixtslifliklorinin meyva va toxumlarinin kiitlosi

Bir meyvadan ¢ixan toxumun

NOV va yarimnovlar Meyva kitlasi kutlasi miqdari
qla %o (adadld)
Solanum melongena L.
Sarqi Asiya yarimnévii 157,5 3,8 2,4 1094
Qarbi Asiya yarimnovii 2744 4,7 2,4 1338
Conubi Asiya yarimnévii 317,6 6,2 2,0 1678
Yarim madani yarimnov 11,1 4,3 3,7 1162

Oyroanilon név miixtalifliklorinin meyvalorinin orta hesabla kiitlosi 157,5- 317,6 q arasinda
olmusdur. Yarim moadoni ndv mixtalifliyinda bir meyvanin orta hesabla kitlosi Sorgi Asiya ndv
muxtalifliyinds oldugundan 46,4 q, Qarbi Asiya vo Conubi Asiya yarimnovii ilo migayisados iso
263,3 -206,5 q az olmusdur.

Oyronilon yarmnévlorde bir meyvodon alinan toxumlarin say1 vo gokisi do miigayisali
sokildo Oyronilmigdir. Codval 1-don goriiniir ki, badimcan bitkisi tizorindo seleksiya iglorino iri
meyvalarin se¢ilmasilo baglanilmigdir. Belo se¢moa 100 illorlo davam etmisdir, bu da badimcan
meyvalarinin élgtlorinin boyldilmasins vo kitlosinin artirilmasina gatirib ¢ixartmigdir. Sonuncii
yuzilliklor arzinds seleksiya islori mogsadli sokildo daha effektivli aparilmisdir. Magsadydnumli
islorin naticasinds Conubi Asiya yarimndviiniin ¢oxlu sayda sortlar1 yaradilmigdir. Hotta bozi
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sortlarin meyvalarinin ¢akisi 2000 g-a ¢atdirilmigdir. Belo meyvalorin orta hesabla kiitlosi Yarim
madani név muxtalifliyinin meyvalarini 15-20 dofo Ustaloyir.

Tokamil va seleksiya naticasinda novmixtalifliklorinin meyvalarinin 6lgli vo kitlalarinda
ohomiyyatli sokildo forglor yaransa da onlarin toxum vo riseymlorinin kitlo vo Olgllorinds
doyisiklik olmamigdir. Onlarin  Olgi  vo kitlolori  Yarim modoni  ndvmuxtalifliyinin
toxumlarindakindan ¢ox da farglonmir (codval 2).

Cadval 2.
Badimcan yarimnovlornds toxumlarin vo toxum riiseymlarinin olgilori va kitlolori
Toxumun BIr | Riiseymin dlgiilori Bir
NoOv vo Olculari Toxum | toxumun ey ¢ Riiseym | riiseymin
yarimnovlar - .| indeksi | katlasi . . .| indeksi kitlosi
uzunlugu | enl uzunlugu | diametri
mgq mq
Solanum melongena L.
SordiAslya | 345 | 054 | 133 | 405 603 | 049 | 1231 | 070
yarimnovii
QorbiAsiva | 345 | 257 | 135 | 413 6,18 048 | 128 | 072
yarimnovii
Canubi eswa 3,50 265 | 1,32 4,16 6.21 0,51 12.18 0.76
yarimnovii
Yarim
madani 3,33 255 | 1,35 4,02 5,94 0,50 11,88 0,72
yarimnov

Badimcan yarimnévlarinin toxum indeksi 1,32- 1,35 intervalinda doyismisdir, bu da demok
olar ki, praktik olaraq eynidir.

Moadoni yarimnévlor toxumun uzunluguna gors yarim modoni yarimnévii 0,07-0,17 mm,
enina gora 0,02-0,10 mm Ustaloyir. Sorq yarimnoévii toxumlarm eni alamotina géra ondan 0,01
mm gerido qalir.

Moadoani vo yarim madoani yarim névlarin meyvalarinds bir toxumun kutlosi alamati demok
olar ki, yarimnoévlorin hamisinda eynidir (codval 2). Anoloji hal riiseyimin o6lgiilarinin
aragdirilmasinda da geydos alinmisdir. Solanum melongena L. ndviiniin biitiin yarimnévlarinda

riiseyimin kiitlosi vo onlarin 6lgiilori demak olar ki, eyni olmusdur.

NOTICO

Bizim tocriibalorimiz siibut edir ki, Solanum melongena L. ndviiniin yarimnévlarinda
tokaml prosesi va seleksiyanin naticalori bitkilorin mohsuldarhigmin vo meyvalarin 6l¢tlarinin
bdyumasina yonaldildiyindon, yaradilmis sortlarda meyvalorin kitlosi va 6lculori kaskin sokilda
artmigdir. Toxumlarm vo onlarin riiseymlorinin - boyukliyl istigamotinds seleksiya islori
aparilmadigidan bu olamatlorin gostoricilori demok olar ki, sabit qalmisdir.

Badimcanda meyvalorin boyukliyl ilo toxumlarin miqdar1 arasinda miisbat korelyasiya
geyds alinmisdir.
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O HEKOTOPBIX 3AKOHOMEPHOCTAX U3BMEHYNBOCTU IIJIOJOB U
CEMSIH BAKJIA’KAHA

Bbadak Maxmypang Myranay*, Cadup I'acanos
Hncmumym cenemuueckux pecypcoe Muncmepcmea Hayku u oopazoeanus
Aszepbatioscanckoii Pecnyonuxu

W3yyeHa H3MEHYMBOCTH HEKOTOPBHIX MPHU3HAKOB IIJIONOB, CEMSH M 3apOABIIEH B Mpolecce
IBOJIIOLIMK Y TPEICTaBHTENEHl BCEX HM3BECTHBIX B HACTOSIEE BpeMsi MOIBHIOB Oakiaxkana Solanum
melongena L. Hamu Obuin oTOOpaHbl Hambollee TUIHUYHBIC MPEICTABUTENN BOCTOYHOA3HATCKOTO,
3amaJHo-a3uaTCKOro, IKHO-a3MaTCKOT0 M TONYKYJIbTYpHOro mnoasuaoB. CpemHuil Bec mioma y
W3y4yaBIIUXCA HaMud O0Opas3loB KyJIbTYpPHBIX NOABHIOB Kojebaics or 157,5 ngo 317,6 1. ¥V
MOJMKYJIBTYPHOTO TIOIBU/IA BEC TJIOJIOB B CPAaBHEHHUHU C BOCTOYHO-a3UATCKUM IOABHIOM ObLT MEHBLIE Ha
46,4 1, a 1O CPaBHEHHUIO C 3alaJHO-a3MaTCKUM W FOKHO-a3MaTCKUM IIOJBUAAMH COOTBETCTBEHHO Ha
163,3-206,5 r. Tlocie BiroueHUs OakiakaHa B YKCIO OBOIIHBIX KYJIBTYp YEIOBEK B MEPBYHO O4YEPEIb
oToOpan pacteHusi ¢ HanbOosee KpynHbIMU TUogamMu. B nmocnegnue 100-200 ner, koraa yenoBeK Havas
CO3HATENbHO, HAa HAYYHOW OCHOBE 3aHMUMAThCS CeNIEKLUMel, O3TOT IMpolecc MpoXoawsa Haubolee
¢ ¢dexTrBHO. B pe3ynbraTe Takol IJUTENbHOW M IeNeHAnpaBiIeHHOW paOoThl ObUTM CO3JaHbl COpTa
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F0’KHO-a3MaTCKOro MOABUIA, OTACIBHBIC ILTOABI KOTOphIX qocturaioT Beca 2000 r. Macca Takux KpymHBIX
mwionoB B 15-20 pa3 mpeBbIIaCT MAcCy IUIOAOB MOJYKYJIBTYPHOI'O MOABUIA. XOTS pa3Mephl IUIOAOB
OakakaHa CYLIECTBEHHO M3MEHWINCh B XOJAE JBOJIOLMH, pa3Mepbl U Macca CEMSH W 3apOAbllIeh
KyJbTYPHBIX MOJBUJIOB HE OTJIMYAIOTCA OT Pa3MEPOB M MACChl CEMSH W 3apOJBILIEN MONYKYIbTYPHBIX
MoABUI0B. Macca ceMsiH KyJIbTYpPHOr'O M MOIYKYJIbTYPHOTO OJIBUAOB IOUYTH OJUHAKOBA.

Takum 06pa30M, Hallle HCCIIEIOBAHUE W3BECTHBIX IOABUIOB BHaa Solanum melongena L. pona
Solanum nokaskiBaer, uTo pasMep u Macca IJIOAOB Y KYJbTYPHBIX COPTOB PE3KO BO3POCIH, ITOCKOJIBKY
SBOJIIOLHMS U CEIEKIMs OaKiIakana ObUII HaIlpaBJICHbI HA YBEIMYEHUE YPOKAUHOCTH U Pa3Mepa IIIO0I0B.

OnHako, MOCKOJBKY CEJIEKIIMOHHAS paGOTa 0 YBEIIMYECHUIO Pa3MEpPOB M MACChl CEMSH U HX
3apoJIpIlIe B IIOAAX OakiakaHa He IpOBOJMIIACh, 3TH NPHU3HAKH OCTAJINCh HEU3MEHHBIMU KakK y
KyJbTYPHBIX, TaK M Yy NOJIYKYJIbTYPHBIX IOJBUMIOB.YBEIMUEHUE MacChl IUIOJA Oaxia)kaHa JIMIIb B
HEKOTOPO# CTENEHU OTPa3HJINCh Ha a0COIIOTHOM YBEIUYEHUH YHClIa CEMSIH B CPETHEM Ha OQUH IIIO.

Knrouesvle cnosa: 6axiazcan, 360110yus, NOOSUO, 080U, CENeKYUS

SOME REGULARITIES OF VARIATION IN THE FRUITS AND SEEDS OF EGGPLANT
(SOLANUM MELONGENA L.)

Babak Shahmurad Mughanlu*, Sabir Hasanov
Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

In the currently known subspecies of eggplant (Solanum melongena L.), changes in some fruit
characteristics, seeds, and embryos during the evolutionary process have been studied. Typical samples of
subspecies from East Asia, West Asia, South Asia, and semi-cultivated subspecies were selected by us.
The average fruit mass of the studied cultivated subspecies of eggplant varied between 157.7 and 317.6
grams. In the semi-cultivated subspecies, the fruit mass was 46.4 grams less than in the East Asian
subspecies. Compared to the West Asian and South Asian subspecies, the fruit mass was 263.3-206.5
grams less. After the eggplant plant was included among the vegetable crops, people began to select
forms with larger fruits. This process has been more effective in the last 100-200 years, during which
humans have carried out purposeful selection. As a result of such long-term and purposeful breeding
work, numerous varieties of the South Asian subspecies have been created, with individual fruit masses
reaching up to 2000 grams. The mass of such large fruits is 15-20 times greater than the mass of fruits
from the semi-cultivated subspecies. Despite the significant changes in the size of eggplant fruits during
the evolutionary process, the dimensions and mass of seeds and embryos of cultivated subspecies do not
differ from those of semi-cultivated subspecies. The mass of seeds and embryos of cultivated and semi-
cultivated subspecies is almost identical. Thus, our research with known subspecies of Solanum
melongena L. from the Solanum genus shows that in eggplants, development, and selection efforts have
focused on increasing productivity and fruit size in cultivated varieties. Consequently, the dimensions and
mass of fruits have sharply increased in cultivated varieties. However, selective breeding has not been
directed towards increasing the size and mass of seeds and their embryos in eggplant fruits, which has
resulted in these characteristics remaining unchanged in both cultivated and semi-cultivated subspecies.
The increase in fruit mass in eggplants has corresponded to an increase in the number of seeds per fruit.

Keywords: eggplant, evolution, subspecies, vegetables, selection
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BAS SOGAN BIiTKIiSININ MOHSULDARLIGINA VO TOXUMUNUN
SOPIN KEYFIYYOTINO HUMIN TURSUSUNUN (Humik+Fulviik Asitler

EUROFULL 42) TOSIRI
MIiRZAGA MIiRZOYEV

Azorbaycan Respublikast Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki 5., AZ 1106,
Azadlig pr.155
mirzayev.mirzagha@gmail.com

Bol va keyfiyyatli bas sogan mohsul alds edilmasinda an prioritet sahalordon biri asagi maya
doyori ilo yiiksok reproduksiyal toxum oldo etmokdir. Istehsal olunan toxumun keyfiyyat
gostaicilori na gadar yiksak olarsa, belo sapin materialindan inkisaf edan bitkilor do bir o godar
gucli va mohsuldar olur. Bas sogan (Allium sepa L.) toxumu istehsalimin artirilmasi, mahsulun
maya dayarinin asagi salinmasi, onun Dbioloji va texnoloji osaslarimin islonib hazirlanmasi
taravazciliyin an asas masalalorindandir.

Azarbaycanda bas sogan mohsulu istehsahmn artirilmasi va ahalinin tolobatimn édanilmasi
hamisa xuUsusi diqgat markszinds olmusdur. Qeyd etmok lazzmdir ki, miitaraqqi texnoloji
Usullardan yuksak aqgrotexniki fonda istifads etmokla keyfiyyatli bas sogan toxumu alda etmak
mamkandur ki, bu da amtaa mohsul istehsahimin artirllmasina zomin yaradan asas amillardan
biridir. Son illar kand tasarriifatt mohsullar1 istehsahnmin artirllmasinda humin tursularindan
istifada edilmasina diggat xeyli artmmsdir. Humin tursusu bitki, heyvan va insan saglamhginda
istifada olunan tahlikasiz orgonik ekoloji tamiz maddadir. O, torpagin su saxlama qabiliyyatini
artirir, duzlulugu azaldir, mikroorqanizmlarin faaliyyati Ucln alverisli sorait yaradir. Miiayyan
olunmusdur ki, humin tursular1 neqativ miihit faktorlarina (saxta, isti, quraqhq vo s.) qarsi
migavimati artirir, orqanizmda toksiki maddalarin tasirini zaifladir. Bitkilarin kok sisteminin
inkisafina komok edir, boy va inkisafi sitimullasdirir, xastaliklora qars1 miiqavimoti artirmaqla
yanasi eyni zamanda mahsulun keyfiyyatini do yaxsilasdirir.

Apangimiz tadgigat gostardi ki, yerinde saxlamlan soganaqlarin Kkiitlovi clicarmasi 8-10
noyabra, toxum 6zaklarinin kitlovi amala galmasi 20-27 aprels, kutlavi ¢i¢aklomasi 21-30 maya,
toxumun yetismasi 4-5 iyula tasaduf edir ki, bu da nszarat varaanti ilo mugayisada bir goadar
tezdir. Toxumun keyfiyyat gostaricilarina gora isa an yiksak notica humin tursusunun 15 may
tarixinda verilon variantda (1000 toxumun kditlesi 4,16 q, clcarme enerjisi 81,3%, clicarms
gabiliyyati 88,3%) alinmusdir.

Acar sozlar: humus, humin tursusu, 1000 toxumun kiitl2Si, clicarma enerjisi, clicarma gabiliyyati
GIRiS

Insanmn qida rasionunda bas sogan miistosna rol oynayir. Bunun 2sas sobabi bas soganin
mohsuldarliginin yiikksok olmasi, genis yayilmasi, matbaxdo va konserv sonayesindo daha ¢ox
istifado edilmasi, asan saxlanmasi vo dasinmasi ilo olagodardir (Anekceesa, 1960; Ka3zakosa,
1970).

Ohalinin bas sogan mohsulina olan talobatinin 6donilmoesindo asas amillordon biri vo an
osas1 keyfiyyatli toxum istehsal etmakdir. Muollif, uzun illor mihiim strateji ohomiyyot dasiyan
bas sogan bitkisinin toxumgulugu ilo mosgul olmus, genis elmi todqiqat islori apararaq
(soganaqlarm optimal okin muddati, iriliyi, okin darinliyi, gida sahasi, toxumun yigim miiddati,
sitil Gisulu ilo okin materialmin almmasi, bir ildo Vo eyni zamanda c¢oxillik anaclq tlisulunda
toxum borularinin normalasdirilmasi, bir nega il dalbadal eyni sahadan toxum gotirilmasi va s.)
muhdm shomiyyatli naticalor alds etmisdir (Mirzoyev, 2001)

Molumdur ki, bitki qaliqlarinin va torpaqda yasayan orqanizmlarin amalo gatirdiklori tizvi
maddalorin ¢ox hissasi mikroorganizmlor torsfindon pargalanir vo bu zaman bitkilor tarsfindon
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istifado olunan karbon qazi, amonium, kalsium, kalium, maqgnezium elomentlori vo digor
maddoalor ayrilir. Parcalanan iizvi maddalorin galan hissasi, onlarm qismon pargalanmis
mohsullari ilo birlikdo humusun amala galmasina saorf olunur. Humusun miqdari torpagdan va
becarilon bitkinin noviindon asili olaraq artir vo ya azalir. 1.V.Tyurino géra 1 metr gatda
humusun ehtiyati, torpagin tipindan asili olaraq 100 tondan 700 tona qadar doyisir.

Humusun torkibinds 3,5 - 5% azot vardir. Torpagin azot ehtiyatinin 99%-ni humusun
torkibinds olan azot toskil edir. Humus torpaq mikroorqanizmlarinin hayat foaliyysti ti¢lin osas
enerji manbayidir, hamg¢inin torpagin mexaniki elementlorini bir-birino birlosdirir, onun su-hava
Vo qida rejimlarina dolayi yolla tasir gostorir (Seyidsliyev, 2016).

Humusun mihim takib hissalorindon biri humin tursularidir. Humin tursusu canlilar {igiin
(insan, heyvan, bitki) ¢ox shomiyyatli tobii mohsuldur (ABakumoBa u np., 2006). Todgigatlar
gOstorir ki, humin tursularinin pestisidlorin, agir metallarm vo  radionuklidlorin,
demoksikasiyasinda istiraki siibut edilmisdir (bypsx wu np., 2004).

Bu tursular asason karbon, oksigen vo hidrogendon ibarst olub, torpagda toplanarag onun
miinbitliyini artirir. Tosadifi deyildir Ki, torkibinds humin tursular1 ¢ox olan humus keyfiyyatli
hesab edilir. Qeyd etmok lazimdir ki, biitiin torpaqlarda humusun amalo galmasi demak olar ki,
eyni ciir gedir. Ovvalco mirokkob Gzvi birlosmoalor axira gador pargalanir (izvi maddalorin
minerallagsmasi), sonra iso humusun omoalogalmo prosesi bas verir. Humusun amologalma
monbayini 6lmus kok va budaglar, tokilon yarpaqlar, torpaqda yasayan va tolof olan mixtalif
heyvanlar, habelo mikroorganizmlor toskil edir.

Humin tursusu aerob soraitdo omolo galir, zaif galovids hall olsa da, suda va tursuda hall
olmir. Adston, bu tursularmm mohlulu tind rongds olur. Humin tursularini rongino goéro 2
yarimqrupa béliirlor; gara vo qonur humin tursulari. Qara torpaglarin ¢iiriintii hissasinds olan
humin tursusunun torkibi asagidaki elementlordan ibaratdir: karbon 52-62%, oksigen 31-39%,
azot 2,6-5,1%, hidrogen 2,5-5,8%. Bundan slava 10%-o godar Si, Fe, S, Ca, K va digor kil
elementlori do vardir (Hiiseynov va b., 2018).

MATERIAL VO METODLAR

2022-ci ildo oKino hazir olan sitillor cargoarasi 30 cm, bitkiarasi 10 sm olmagla 10 mart
tarixindo aciq sahays kogiiriilmiisdur. Iyul aymm birinci ongiinlilyiinde toxum yigimus, 6zokdibi
soganlar yerindo saxlanmusdir. Torpagin hazirlanmasi1 vo bitkilora qullug region Gglin gobul
edilmis imumi qaydalara uygun olaraq yerino yetirilmis, toxum almaq tgiin sitil {isulu vo
coxillik anacliq tisulundan istifado edilmisdir. Sitillor daimi yerino kocUrildikdon sonra nozarat
variantinda 5 dofs, humin tursusu verilon variantlarda iso 2 dofo suvarma aparilmisdir. Novbati
ilda, yerinda saxlanilmis bitkilordon toxum gotiiriilmiisdiir.

Bitkilor lzorinds fenoloji, biomorfoloji miisahido vo biometrik élgcmolor aparilmis, mohsul
ciximi vo toxumun keyfiyyat goéstoricilori (1000 toxumun kitlosi, clicormo enerjisi, clicorma
gabiliyysti) misyyan edilmisdir.

Humin tursusunun verilmo middatlorinin toxumluq bas sogan bitkisinin inkisafina, mohsul
¢iximma va toxumun keyfiyyat gostaricilorine (1000 toxumun kitlasi, toxumun siicarmoa enerjisi,
cucarmo gabiliyyati) tosirini dyronmok Uglin Azarbaycan Elm vo Tohsil Nazirliyinin Genetik
Ehtiyatlar Institutunun tocriibs sahasinds 4 tokrar vo 7 variantda (nozarst-ononovi standart sogan
okilmis, 1.1V, 15.1V, 30.IV, 15.V, 30.V, 15.VI tarixlordo humin tursusu verilmisdir) tocriiba
qoyulmus, todqgiqat obyekti kimi bag soganin yerli Masalli sortundan istifado edililmisdir.

NOTICOLOR VO ONLARIN MUZAKIRISI

Tadqigatn nati¢alori gostordi ki, humin tursusunun verilmo vaxtindan asili olaraq sitillo
becarilon bas sdgan bitkilorinin inkisafi, mohsuldarligi vo eloco do alinmis toxumlarin keyfiyyot
gostaricilori mixtalif olmusdur (codval 1, 2).
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1-ci cadvaldon gorunduyl kimi on iri yarpaqlari uzunlugu, eni vo say1 uygun olaraq 20 — 23
sm, 0,2 — 0,6 sm, 6 — 12 odad arasinda doyismisdir. 30 apreldo humin tursusunun verildiyi 3-ci
variantda on yuksak soganaq mohsulu (15,1 t) alinmisdir ki, bu da nazarst variantindakindan 4,2
t artigdir. Eyni zamanda, soganaqlarin orta kiitlasi do (45,8 q) bu variantda digorlori ilo
mugayisads yiksakdir. Mixtalif sogan novlari ilo apardigimiz tadqigatlarda stibut olunmusdur
ki, kitlosi yuksok olan soganaqlardan alinan toxum ¢iximi ilo onun keyfiyyati arasinda miisbot
korrelyasiya vardir (Mirzoyev, 2001) . Humin tursusu ilo apardigimiz tocriibado do bu
qanunauygunluq bir daha 6z tosdiqini tapmusdir.

Humin tursusunun verilmo middatlorinin sitillo becarilon bas sogan bitkisinin
mohsuldarligina tasiri

Cadval 1.

inkisafina va

On iri .yal.‘.p.*.'qlarm Mahsuldarhq
6lcusu o

. Yarpaqlarin Soganaf]laqn

Ne | Variantlar . . orta kutlasi,
Uzunlugu, Eni, say1, adad
sm sm t/ha % 9
Humin tursusu

1 verilmir 12-13 02 7-8 12,6 100,0 41,4

(nazarat)
2 15 aprel 15-16 0.3 9-10 14,3 118,2 45,1
3 30 aprel 18-20 0.6 9-12 16,8 133,3 45,8
4 15 may 21-23 0.6 9-10 15,1 119,8 44,0
5 30 may 20-22 0.5 7-9 14,8 117,5 42,1
6 15 iyun 14-15 0.3 6-7 13,0 103,2 39,2

Yerinds saxlanilan soganaqlarin kiitlovi clicormasi 8-10 noyabra, toxum 6zoklarinin kitlovi
omolo galmasi 20-27 aprels, gicoklomasi 21-30 maya, toxumun yetismoasi 4-5 iyula tosaduf
etmisdir ki, bu da nazarst varianti ilo miqgayisada tstun gostaricidir.

Humin tursusunun 15 may tarixinds verildiyi 4-ci variantda 1000 toxumun kitlasi 4,15 q,
cuicarma enerjisi 81,3%, clicorma gabiliyyati 88,3% olmusdur (cadval 2).

Cadval 2.
Humin tursusunun bas sogan toxumunun sapin kKeyfiyyatina tasiri
Toxmun keyfiyyat gostarcilari
Ne Variantlar 1000 toxumun kutlasi, Clicarma enerjisi, Clicarma
q % gabiliyyati,
%
1 Humin tursusu verilmir 3,18 70,5 74.6
(nozarat)
2 15 aprel 3,41 71,6 83,2
3 30 aprel 3,60 73,4 86,6
4 15 may 4,15 81,3 88,3
5 30 may 4,08 80,2 85,5
6 15 iyun 3,85 70,8 80,1

Toxumun keyfiyyot gostoricilorino goro on yiksok notico humin tursusunun 15 may
tarixindo verildiyi 4-ci variantda (1000 toxumun kutlosi 4,16 ¢, clicormo enerjisi 81,3%,
cucormo gabiliyyati 88,3%) alinmigsdur. Bu variantda toxum mohsuldarlig1 da yiiksok olmusdur.

NOTICOLOR
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- On ylksak soganaq mohsulu (15,1 t) Gglncl variantda (30 apreldo humin tursusu
verilmisdir) alinmis, soganagin orta kiitlasi iso 45,8 q olmusdur.

- Toxumun keyfiyyat g0storicilorino gora an yiksok notico humin tursusunun 15 may
tarixindo verilon variantda alinmigdir ( 1000 toxumun kiitlasi 4,16 q, clicorma enerjisi
81,3%, cuicarma gabiliyyati 88,3% toskil etmisdir).
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BJIMSHUE I'YMHAHOBOM KHUCJIOTBI (Humic+Fulvic Acids EUROFULL 42) HA
HNPOAYKTUBHOCTDB PACTEHHUU JIYKA U ITOCEBHOE KAYECTBO CEMSH

Mup3ara Mup3aes
Unemumym cenemuueckux pecypcos Munucmepcmea nayku u 0opazosanus Azepoatioicanckoll
Pecnybnuxu

[lony4yeHue BBICOKOKAYECTBEHHOIO ypoxKas JyKa NPH HU3KUX 3aTpaTax B 3HAUYMUTEIBHOH CTEleHH
3aBHCHUT OT IIOJYYEHHUS] OOMJIBHBIX M BBICOKOKAUECTBEHHBIX CeMSH sl pa3MHOKeHHA. COBEpIIECHCTBO
CeMsH HalpsMylO BIHMSET HAa HHEPIHI0 W TNPOAYKTUBHOCTb MOJYyYEHHBIX DACTEHUH. YBeIMueHUE
npousBoacTBa cemsH Jsyka (Allium sepa L.), cHmxkeHne ceOeCTOMMOCTH NMPOAYKTa M Pa3BUTHE €ro
OMOJIOrMYECKUX M TEXHOJIOTHYECKUX OCHOB SIBJISIFOTCSl BAXKHEHIIMMU BOIIPOCAMH OBOLLEBOJICTBA.

AsepOailJpkaH AenaeT yrnop Ha IOCTOSHHOE YBEJIWYEHUE MPOU3BOJCTBA JIyKa Ul yJOBJIETBOPEHHUS
cnpoca. Mcnomb3oBaHMe — NEPENOBBIX  TEXHOJOTMUECKMX  IOAXOIOB  Hapsily C  CHJIBHOU
CEIIbCKOXO3UCTBEHHON TEXHUYECKOH WHQPACTPYKTYpOH W COOJIOACHUE COBPEMEHHBIX CTaHIAPTOB
BBIpAIIMBaHMS OYEHb BaXKHBI JJISI [TOJYYECHUS CEMSIH JTyKa HaWIydllIero KauecTsa.
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B mocnennue rompl yaensercsi BHUMaHUE HCIONB30BAHUIO T'YMHHOBBIX KHCIOT IJISl YBETMYCHUS
MPOM3BOJCTBA CEIbCKOXO3SHUCTBEHHOH NpPOAYKIMU. ['yMHHOBas KHCIIOTa SIBISETCS O€30MacHBIM
OpPraHMYeCKHM JKOJOTMYECKH YHCTBIM BEILECTBOM, HCIONb3YeMbIM B OXpaHE 37I0pPOBbsSI PACTCHHIA,
KUBOTHBIX W denoBeka. OHa yBENMYMBACT BOJOYACPKUBAIOIIYIO CIIOCOOHOCTH ITOYBBI, CHH)KAET
3aCOJICHUE M CO3/1aeT OJIAarONPHUSITHBIC YCIOBUS ISl IESITEIbHOCTH MUKPOOPTaHU3MOB. Y CTAaHOBJIEHO, YTO
TYMHHOBBIE KHCIIOTHI TIOBBIIIAIOT YCTOWYMBOCTH K HEraTUBHBIM (aKTOpaM OKpYXKarollel cpe/bl
(3amMopo3Kam, jkape, 3acyxe H T. [I.), OCTIaOJIsII0T IHCTBUE TOKCHUHBIX BElIecTB Ha opranuiM. [lomoraer
B pa3BUTHU KOPHEBOH CHCTEMBI PACTCHHUH, CTUMYIUPYET POCT U Pa3BHUTHE, MOBHIMACT YCTOWYHBOCTH K
OoJe3HsM, a TaK)Ke yaydIaeT KadecTBO MPOIyKTa.

I'ymuHOBast kuciiora Oe3onacHasi, OpraHM4yecKasi, SKOJIOIHYHAs U HCIIOIb3YeTCsl B OXpPaHEe 370pPOBbsI
pacTeHmii, KMBOTHBIX M 4YeJoBeka. lcciemoBaHus Mmokas3ald, YTO MacCOBOE MPOpACTaHHE JIYKOBHII,
XpaHSIIUXCS Ha MecTe, MpuxoauTcs Ha 8-10 HosOpsi, MaccoBoe 0Opa3oBaHUEe CEMEHHBIX siaep - Ha 20-27
amperns, MaccoBoe IBereHue - Ha 21-30 mas, co3peBaHue cCeMsH - Ha 4-5 WUIONIsL, YTO HEMHOI'O PaHbIIE
KOHTPOJILHOr0O BapuaHTa. [1o rmokasaTensM KauecTBa CEMSIH ITOJIY4EH HAWBBICHIIMM pe3ybTaT I'yMHUHOBOM
KHUCIIOTHI - 15 mas (macca 1000 cemsia 4,16 r, sneprust npopacrtanus 81,3%, Bcxoxects 88,3%).

Knioueevie cnosa: cymyc, eymunosas xucioma, macca 1000 cemsn, sHepeus npopacmarus,
8CX0ICECb.

EFFECT OF HUMIC ACID (HUMIC AND FULVIC ACIDS EUROFULL 42) ON THE YIELD
AND THE SOWING QUALITY OF ONION SEEDS

Mirzaga Mirzayev
Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

Obtaining a high-quality onion crop at low cost depends significantly on obtaining abundant and
premium seeds for propagation. The perfection of the seeds directly affects the vigor and productivity of
the resulting plants. Increasing the production of onion (Allium sepa L.) seeds, reducing the cost of the
product, and developing its biological and technological bases are the most important issues of vegetable
farming.

Azerbaijan has emphasized constantly increasing onion production to meet demand. Using advanced
technological approaches along with a strong agricultural technical infrastructure and adhering to modern
cultivation standards are very important in obtaining the best quality onion seeds.

In recent years, attention has been paid to the use of humic acids in increasing the production of
agricultural products. Humic acid is a safe organic environmentally friendly substance used in plant,
animal and human health. It increases the soil's water-holding capacity, reduces salinity, and creates
favorable conditions for the activity of microorganisms. It has been determined that humic acids increase
resistance to negative environmental factors (frost, heat, drought, etc.), weaken the effect of toxic
substances in the body. It helps in the development of the root system of plants, stimulates growth and
development, increases resistance to diseases, and at the same time improves the quality of the product.

Humic acid as the safe, organic and eco-friendly for usage in Plant, Animal and Human Health
Research had shown that mass germination of bulbs stored in place is November 8-10, mass formation of
seed kernels is April 20-27, mass flowering is May 21-30, seed maturity is 4-5 it happened in July, which
is a little earlier than the control variant. According to seed quality indicators, the highest result of humic
acid is May 15 (weight of 1000 seeds 4.16 g, germination energy 81.3%, germination capacity 88.3%)
was obtained.

Keywords: humus, humic acid, mass of 1000 seeds, germination energy, germination
Capa tagdim etmisdir: Sabir Hasanov, b.0.f.d., dosent
Redaksiyaya daxil olma tarixi: 24.07.2024
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QUBA RAYONU ORAZISINDO YAYILMIS CAYTIKANI BITKIiSININ
YABANI NUMUNOLORININ TODQIQi

MIiRZO MUSAYEV', MALIK HACIYEV

Azorbaycan Respublikast Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki 5., AZ 1108,
Azadlq pr., 155
mirza.musayev@yahoo.com

Maqaloda Azarbaycamin Quba rayonunda yayilmis ¢aytikanin yabam formalarimin tadgiginin
naticalori muzakira olunur. Caytikam (Hippophae rhamnoides L.) bitkisinin yerli yabam
formalarimin asas biomorfoloji va tasarrifat xususiyyatlari giymetlondirilmisdir. Caytikani bitkisi
koand tosarriifatinda, tibbda va digar sanaye sahalarinda shamiyyatli potensiala malik
oldugu iiciin onun yabam niimunslarinin 06yranilmasi tadgiqat¢ilar ii¢iin miihiim
shamiyyoats malikdir. Caytikaninin bioloji, ekoloji, iqtisadi vo tibbi baximdan ahamiyyati
cox yUksakdir. Yabam caytikam genetik miixtaliflik manbayidir, bu iss yeni va daha
davamh sortlarin yaradilmasi iiciin shomiyyatlidir. Quba rayonunda yayilms ¢aytikanimin
yabam formalar1 arasinda ahamiyyatli farglor muiayyan edilmisdir. 2020-2022-ci illor arzinds
hayata kecirilmis axtarislar naticasindo Quba rayonu Valvalagcay va Qudyalg¢ay caylarimin
hovzalarindan (Tangaalti va Qaladuz kandlarinin arazisi) askar edilmis 18 adod yabam caytikam
formalarinin pomoloji xiisusiyyatlori va tasarrifat gostaricilori tasvir edilmisdir. Axtarislar zamam
yabam ¢aytikani nitmunalarinin rast galindiyi arazilorin koordinatlar1 GPS aparati vasitasilo tayin
edilmis vo fotosakillori rageamsal fotoaparatla cokilmisdir. Askar edilmis formalarin meyvalari
xirda, uzunsov va Gallokvari formah, aciq sari, sar1 va narincr rangli, quru madda ils zangin, atraf
mahitin biotik va abiotik stress amillarina qars1 davaml, tikanhihq daracasi zaif va ya orta, bitkilari
isa orta boyludurlar. Quba rayonunda caytikanmimin yerli yabam formalarimin tadqiqi onlarin
ahamiyyatli mixtalifliyini va yerli saraito uygunlasmasim gostordi. Askar edilmis yabam ¢aytikam
nimunalarindan sahar va (Qasabalarin  ekoloji  vaziyyatinin yaxsilasdirilmas1  magsadila
yasillasdirmada, bazok bagcihginda, torpaqlarin hava va su eroziyalarinda, dag madoan islori ilo
strukturu pozulmus torpaqlarin barpasi va rekultivasiyasinda istifada etmak magsada mavafiqdir.
Tadqgiqatin naticalarindon Azarbaycanda caytikami genetik ehtiyatlarimn miihafizasi vo istifadasi
Uzra proqramlarin islonib hazirlanmasinda, hamginin yerli saraito uygunlasdirilmis yeni ¢aytikani
sortlarimin yaradilmasinda istifads oluna bilar.

Acar sozlar:Quba rayonu, ¢aytikani, yabam niimunalar, pomoloji tasvir, mahsuldarhq
GIRIiS

Caytikan1 (Hippophae rhamnoides L.) bitkisi kond tosorriifatinda, tibbde vo digar sonaye
sahalorinda ohomiyyatli potensiala malik oldugu ii¢iin onun yabani niimunalarinin dyronilmasi
todqgiqatgilar {iglin mithiim ohomiyysto malikdir. Respublikamizin orazisi bir ¢ox meyva
bitkilorinin ilkin monso vo modanilosdirilmo morkozlorindon biridir (Hosonov, 2011; BykmreiHos,

1985). Bu meyva bitkilorinin arasinda iso ¢aytikani, meyvolorindo yiiksok miqdarda vitaminlor
(A, C, Bl, B2 ,B & E (o, B, v), K, P vas), 15-0 godor mikroelement, amintursulari, tibbdo

ovazedilmoz yag va s. olmasi ilo xiisusi ohomiyyato malikdir. Umumiyyatlo iso ¢aytikanida 190
miixtalif bioloji foal madds vardir. Caytikan1 meyvalarindon qida, tibbi vo kosmetik vasito kimi
250 adda mohsul, o climlodon miialico oshomiyyatli yag, vitaminlor, miixtalif tibb preparatlari,
cem, miirobbo, kompot, siro, meyvo sorabi, araq, likyor, spirtsiz ickilor, dis pastast vo s.
hazirlanir (Hasonov, 2011; bykmreiaos, 1985).

Caytikaninin bioloji, ekoloji, iqtisadi vo tibbi baximdan shomiyyati ¢ox yuksakdir. Miiasir
tababatdo caytikan yagi universal olaraq anemiya, iirok igemiyasi, hipertoniya, ekzema, mado vo

25 https://doi.org/10.61642/20244
Available online 26 December 2024


mailto:mirza.musayev@yahoo.com

ETN Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild XII1(2024)

onikibarmaq bagirsaq yarasi, dorinin siiadan zodslonmasi, selikli qgisanin iltihabi, qida borusu
xar¢angi, qadin vo goz xastaliklorinin miialicasinds istifads edilir (Letchamo, 2018; Tpodumos,
1976).

Caytikanidan dekorativ bitki kimi bazok bagciliginda da istifads edilir. O hamginin torpaq
barkidondir, isoyaramayan, atilmig qruntqarisiginda torpagi azotla zonginlosdirorak miinbitliyini
artirir, rekultivasiya edir vo orada yeni fitosenoz yaratmaqla tokrar kond tesorriifat: dovriyyasino
qaytartr.

Yaban1 caytikani bitkisi glicli kok sistemi ilo torpagin eroziyasini azaldir vo torpag
strukturunu mohkomlondirir. Bu bitki torpaga azot borkidon bakteriyalarla simbioz halinda
yasaywr, belaliklo, torpaqda azotun miqdarini artirir. Caytikani bitkisinin miithiim bioloji
xiisusiyyatlorindon biri atosferdoki molexulyar azotu monimsayo bilmok qgabiliyyatidir. Onun
koklorinde yumru va ya koroll formasinda mikoriza — kdk yumrular1 vardir. Miiayyan edilmisdir
Ki, ¢aytikani, paxlal bitkilor kimi, torpagi azotla zonginlosdirir. Caytikan1 miixtalif név quslar vo
hosoratlar Ugiin gida vo siginacaq moanbayi rolunu oynayir, belaliklo ekosistemin saglamligini
goruyur.

Insanlar caytikam1 meyvaloring olan tolobatlarmi qismon tobii pdhraliklor hesabina
O0domislor. Yabani formalarinin six bitmasi va giiclii tikanli olmas1t yigimi ¢atinlosdirdiyindan,
oksor bolgolordo meyvo gotirmis budaqlar1 dibindon kasib, otaq soraitinds tomizloyarak istifado
edirlor. Meyvalorin bu sokildo todariikii cox qiymoatli genefond olan yabami caytikani
pohraliklorinin kiitlovi sokildo mohv edilmasina sobab olur ki, buna da yol vermok olmaz. Ciinki
belo yabani populyasiyalarda caytikani bitkisinin uzun filogenetik inkisafi zamani yaranmis vo
cox qgiymatli genlors malik olan formalar mévcuddur ki, onlarin askar edilmasi vo seleksiyada
donor kimi istifadosi praktik olarag ¢ox ohomiyyotlidir (Musayev, 2014; Musayev, 2023,
Sharma, 2015).

Yabani caytikani1 bitkisi miixtalif sahalords genis shomiyysto malikdir vo onun potensiali
halo do tam tadqiq edilmomisdir. Bu bitkinin qorunmasi vo davamli istifadasi, ekosistemlors va
insan saglamligma boyiik fayda gatira bilor. Boyiik xalq tasorriifati chomiyyatini nazors alaraq
Quba rayonu orazisindo tobii halda yayillmis ¢aytikani bitkisinin genetik ehtiyatlarinin
inventarizasiyasi, qiymatlondirilmasi, perspektiv yabani formalarinin agkar edilmasi, artirilmasi
vo somarali istifadosini tomin etmok moaqsadilo todqiqat islori hoyata kegirilmisdir.

MATERIAL VO METODLAR

Todgigatin materiali gaytikani1 bitkisinin Quba rayonu orazisindo yayilmls  tobii
pohraliklordo olan yabani formalar1 olmusdur. Todgiq etdiyimiz formalarm pomoloji tasviri
Umumi gobul edilmis Gsullara (JTo6anos I'.A., 1980; Cemos E.H., 1995) uygun aparilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

2020-2022-ci illords Quba rayonu orazisinds askar edilmis yabani ¢aytikani formalar1 barads
molumatlar agagida verilmisdir.

Forma 1. Bu yabanmi c¢aytikam1 formasi Quba rayonu, Teongoalt1 kondinin yaxinliginda
Volvolocay caymin sol sahilinds, tobii halda yayilmis yabami populyasiyadan segilmisdir.
Cografi koordinatlari - N41°10.9630’ E48°37.1530/ 717,7 m

Bitkinin hiindirliiyii 2,2 m olub, kék bogazinin diametri 10 sm-dir. Cotirin formasi
dagmiqdir. Tikanliliq daracasi orta (3 bal) olub, tikanlarmimn uzunlugu 1,8-3,5 sm-dir. Meyvalorin
formasi collokvari olub, rongi ise saridir. Meyvalori orta irilikds olub (10-9 mm), 100 adadinin
kiitlosi 26 qramdir. Meyvalarinin dadi turs, lati barkdir. Meyva saplaginin uzunlugu 4,0-5,0 mm-
dir. Toxumlar1 iri vo gohvayi ronglidir. Meyvalorin budagdan qopmasi asan va qurudur.
Yarpaqlar1 uzunsov nestorsokilli olub, ensiz vo xirdadir (50-60 X 3-4 mm). Yarpaglar ust
hissadon yasil, alt hissadon iso giimiisii ronglidir. Niimunonin toqribi mohsuldarligi 7-8 kg-dir.
Meyvalarin budaqda yerlogmosi sixdir. Meyvalari oktyabr aymin ikinci dekadasinda yetisir.
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Forma 2. Bu yabami ¢aytikan1 formasi Quba rayonu, Tongoealti kondinin yaxmliginda
Volvolocay caymin sol sahilinds, tobii halda yayillmis yabanmi populyasiyadan secilmisdir.
Cografi koordinatlar1 - N41°10.9610' E48°37.1620' 724,7 m

Bitkinin hiindiirlityii 2,9 m olub, kok bogazinin diametri 11 sm-dir. Catirin formasi dagmiqdir.
Tikanliliq doracasi orta (3 bal) olub, tikanlarmin uzunlugu 2,8-4,2 sm-dir. Meyvalorin formast
uzunsov olub, rongi saridir. Meyvealori xirda olub (9-8 mm), 100 adodinin kiitlosi 25 qramdir.
Meyvolorinin dadi turs, loti borkdir. Meyva saplaginin uzunlugu 3,0-4,0 mm-dir. Toxumlar1
xirda vo gohvayi ronglidir. Meyvolorin budagdan qopmasi asan vo qurudur. Yarpaglar1 uzunsov
nestarsokilli olub, ensiz vo xirdadir (50-65 X 4-5 mm). Yarpaqlar iist hissodon yasil, alt hissodon
iso glmiisii ronglidir. Nimunonin toqribi mohsuldarhigi 5-7 Kkg-dir. Meyvalorin budaqda
yerlogsmosi sixdir. Meyvalori oktyabr aymin iiglincii dekadasinda yetisir.

Forma 3. Bu yabami caytikani formasi1 Quba rayonu, Tongoalt1 kondinin yaxmliginda
Valvalagay caymin sol sahilinds, tobii halda yayilmis yabani populyasiyadan secilmisdir.
Cografi koordinatlar1 - N41°10.9520' E48°37.1640/ 712,7 m

Bitkinin hiindiirliyti 2,8 m olub, kok bogazmin diametri 10 sm-dir. Castirin formasi
kiiragokillidir. Tikanliliq deracasi orta (3 bal) olub, tikanlarmin uzunlugu 3,0-3,8 sm-dir.
Meyvalarin formasi g¢allokvari olub, rongi iso narmcidir. Meyvalari xirda olub (9-9 mm), 100
ododinin kiitlesi 25 gqramdir. Meyvalorinin dadi turs, loti borkdir. Meyvo saplaginin uzunlugu
3,0-4,0 mm-dir. Toxumlar1 xirda vo qohvayi ronglidir. Meyvalorin budaqdan qopmasi asan vo
qurudur. Yarpaqlart uzunsov nestorsokilli olub, ensiz vo xirdadir (60-70 x 5-6 mm). Yarpaglar
iist hissodon yasil, alt hissadon iso giimiisli ronglidir. Niimunonin gézoyar1 mohsuldarligi 7-10
kg-dir. Meyvalorin budaqda yerlogsmosi sixdir. Meyvalori oktyabr aymm tg¢iincii dekadasinda
yetisir.

Forma 4. Bu yabami caytikan1 formasi Quba rayonu, Tongoalt1 kondinin yaxinliginda
Volvologay caymnin sol sahilindo, tobii halda yayillmis yabani populyasiyadan se¢ilmisdir.
Cografi koordinatlar1 - N41°10.9940’ E48°37.1660' 730,7 m

Bitkinin hiindiirliiyii 3,2 m olub, kok bogazinin diametri 17 sm-dir. Cotirin formasi
daginiqdir. Tikanliliq doracosi orta (3 bal) olub, tikanlarmin uzunlugu 3,0-5,0 sm-dir. Meyvolorin
formasi uzusov olub, rongi narincidir. Meyvalori orta 6l¢iido olub (9-8 mm), 100 adadinin kiitlosi
28 qramdir. Meyvalorinin dadi turs, loti barkdir. Meyva saplaginin uzunlugu 3,0-4,7 mm-dir.
Toxumlar1 xirda vo qohvoyi ronglidir. Meyvolorin budagdan qopmasi asan vo qurudut.
Yarpaqlar1 uzunsov nestorsokilli olub, ensiz vo xirdadir (50-60 X 4-5 mm). Yarpaqglar st
hissadon yasil, alt hissadon iso giimiisii ronglidir. Niimunanin taqribi mohsuldarligi 7-9 kg-dir.
Meyvolorin budagda yerlogsmasi sixdir. Meyvolori oktyabr aymin ikinci dekadasinda yetisir.
Meyvalorinin kiitlosine gors seleksiyada istifads edils bilor.

Forma 5. Bu yabanmi caytikanm1 formasi Quba rayonu, Teongoalti1 kondinin yaxmnhiginda
Valvalagay caymin sag sahilindo, tobii halda yayilmis yabani populyasiyadan secilmisdir.

Bitkinin hiindiirliiyii 3,0 m olub, kék bogazinin diametri 8§ sm-dir. Castirin formasi
daginiqdr. Tikanliliq deracasi giiclii (4 bal) olub, tikanlarmm uzunlugu 2,5-4,4 sm-dir.
Meyvalorin formasi uzunsov olub, rongi saridir. Meyvalori orta 6lgiiliidir (9-10 mm), 100
odadinin kiitlosi 30 qramdir. Meyvalorinin dadi turs, loti borkdir. Meyva saplagi uzun olub,
uzunlugu 6-7 mm-dir. Toxumlar1 iri vo gahvayi ronglidir. Meyvalorin budaqdan qopmasi asan vo
qurudur. Yarpaqlart uzunsov nestarsokilli olub, ensiz vo xirdadir (65-70 x 3-4 mm). Yarpaglar
tist hissodon yasil, alt hissodon iso giimiisii ronglidir. Niimunonin toqribi mohsuldarligi 6-8 kg-
dir. Meyvalorin budaqda yerlogmasi seyrokdir. Meyvalari oktyabr aymin ikinci dekasinda yetisir.
Meyvalarinin iriliyino gors seleksiyada istifado etmok olar.

Forma 6. Bu yabani caytikani formasi1 Quba rayonu, Tongoalt: kondinin yaxmhiginda
Valvalogay cayimin sag sahilindo, tobii halda yayilmis yabani populyasiyadan se¢ilmisdir.

Bitkinin hiindiirliiyii 2,5 m olub, koék bogazinin diametri 8§ sm-dir. Catirin formasi
dagmiqdir. Tikanliliq doracasi orta (3 bal) olub, tikanlarmin uzunlugu 1,8-3,5 sm-dir. Meyvalorin
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formasi collokvari olub, rongi saridir. Meyvalori orta 6l¢iilii olub (10-9 mm), 100 adadinin
kiitlosi 28 gqramdir. Meyvalorinin dadi turs, loti borkdir. Meyvo saplagnin uzunlugu 4,0- 5,0
mm-dir. Toxumlar1 iri vo gohvayi ronglidir. Meyvalorin budaqdan qopmasi asan vo qurudur.
Yarpaqlar1 uzunsov nestorsokilli olub, ensiz vo xirdadir (50-60 x 3-4 mm). Yarpaglar st
hissadon yasil, alt hissadon iso giimiisii ronglidir. Niimunanin taqribi mohsuldarligi 7-8 kg-dir.
Meyvalarin budaqda yerlogmaosi sixdir. Meyvalari oktyabr aymin ikinci dekadasinda yetisir.
Forma 7. Bu yabani caytikani formas: Quba rayonu, Tongoalt: kondinin yaxmliginda
Valvalogay cayinin sag sahilindo, tobii halda yayilmis yabani populyasiyadan se¢ilmisdir.
Bitkinin hiindiirliyii 2,0 m olub, kdk bogazmnin diametri 6 sm-dir. Cotirin formasi
daginiqdir. Tikanlhliq doracasi orta (3 bal) olub, tikanlarmmnin uzunlugu 2,8-4,2 sm-dir.
Meyvalorin formasi uzunsov olub, rongi saridir. Meyvalori xirda olub (9-8 mm), 100 adadinin
kiitlosi 27 qramdir. Meyvalarinin dadi turs, loti borkdir. Meyve saplaginin uzunlugu 3,0-4,0 mm-
dir. Toxumlar1 xirda vo qohvayi ronglidir. Meyvalorin budagdan qopmasi asan vo qurudur.
Yarpaqlar1 uzunsov nestorsokilli olub, ensiz vo xirdadir (50-65 X 4-5 mm). Yarpaglar Ust
hissadon yasil, alt hissodon iso giimiisii ronglidir. Niimunonin taqribi mohsuldarhg: 5-7 kg-dur.
Meyvalorin budaqda yerlosmosi sixdir. Meyvalari oktyabr aymin iigiincii dekadasinda yetisir.
Forma 8. Bu yabani caytikani formasi1 Quba rayonu, Tongoalt1 kondinin yaximnliginda
Valvalagay caymin sol sahilindo, tobii halda yayilmis yabani populyasiyadan se¢ilmisdir.
Bitkinin hiindiirliiyii 3,0 m olub, kék bogazinin diametri 8§ sm-dir. Catirin formasi
kiiragokillidir. Tikanliliq deracasi orta (3 bal) olub, tikanlarmin uzunlugu 3,0-3,8 sm-dir.
Meyvalarin formasi g¢allokvari olub, rongi iso narmcidir. Meyvalori xirda olub (9-9 mm), 100
ododinin kiitlesi 28 gqramdir. Meyvalorinin dadi turs, loti borkdir. Meyvo saplaginin uzunlugu
3,0-4,0 mm-dir. Toxumlar1 xirda vo gohvayi ronglidir. Meyvolorin budagdan qopmasi asan vo
qurudur. Yarpaqglar1 uzunsov nestorsokilli olub, ensiz vo xirdadir (60-70 X 5-6 mm). Yarpaglar
iist hissodon yasil, alt hissodon iso giimiisii ronglidir. Niimunonin gdzoyar1 mohsuldarhigi 7-10
kg-dir. Meyvalorin budaqda yerlogsmosi sixdir. Meyvaloari oktyabr aymin ii¢lincii dekadasinda
yetisir.
Forma 9. Bu yabam caytikani formasi Quba rayonu, Tongoalt1 kondinin yaxinliginda
Valvalogay cayinin sol sahilinda, tobii halda yayilmis yabani populyasiyadan se¢ilmisdir.
Bitkinin hiindiirliiyti 2,2 m olub, kok bogazinin diametri 7 sm-dir. Cotirin formasi
daginiqdir. Tikanliliq doracasi orta (3 bal) olub, tikanlarmin uzunlugu 3,0-5,0 sm-dir. Meyvalorin
formasi uzusov olub, rongi narincidir. Meyvalori orta 6l¢iido olub (9-8 mm), 100 adadinin kiitlosi
30 gramdir. Meyvalorinin dad1 turs, loti barkdir. Meyvo saplaginin uzunlugu 3,0-4,7 mm-dir.
Toxumlar1 xirda vo gohvoyi ronglidir. Meyvolorin budagdan qopmasi asan vo qurudur.
Yarpaqlar1 uzunsov nestorsokilli olub, ensiz vo xirdadir (50-60 X 4-5 mm). Yarpaqglar st
hissadon yasil, alt hissodon iso giimiisii ronglidir. Niimunonin toqribi mohsuldarligi 7-9 kg-dir.
Meyvalorin budaqda yerlogsmosi sixdir. Meyvalari oktyabr aymnimn ikinci dekadasinda yetisir.
Meyvalorinin kiitlosine gors seleksiyada istifads edils bilor.
Forma 10. Bu yabani caytikani formasi Quba rayonu, Tongoalt: kondinin yaximnliginda
Valvalagay caymin sag sahilindo, tobii halda yayilmis yabani populyasiyadan secilmisdir.
Bitkinin hiindiirliyti 2,4 m olub, kok bogazmin diametri 8 sm-dir. Cotirin formasi
dagmiqdir. Tikanliliq doracasi orta (3 bal) olub, tikanlarmin uzunlugu 3,0-4,0 sm-dir. Meyvalorin
formas1 uzunsov olub, rongi saridir. Meyvalori xirda olub (8-7 mm), 100 odadinin kiitlosi 25
gramdir. Meyvolorin dadi turs, loti borkdir. Meyvo saplaginin uzunlugu 3,0-4,0 mm-dir.
Toxumlar1 xirda vo qohvoyi ronglidir. Meyvolorin budaqgdan qopmasi asan vo qurudur.
Yarpaqlar1 uzunsov nestorsokilli olub, ensiz vo xirdadir (55-60 X 4-5 mm). Yarpaqglar Ust
hissadon yasil, alt hissodon iso giimiisii ronglidir. Niimunonin toqribi mohsuldarlhig: 6-8 kg-dir.
Meyvalarin budaqda yerlosmasi sixdir. Meyvalari oktyabr aymin ikinci dekadasinda yetisir.
Forma 11. Bu yabani caytikani formasi1 Quba rayonu, Tongoalt: kondinin yaxmhiginda
Valvalocay cayimin sag sahilindo, tobii halda yayilmis yabani populyasiyadan se¢ilmisdir.
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Bitkinin hundarliyi 2,0 m olub, kok bogazinin diametri 6 sm-dir. Cotirin formasi
dagmiqdir. Tikanliliq doracasi orta (3 bal) olub, tikanlarmnin uzunlugu 2,5-4,0 sm-dir. Meyvalorin
formasi yumru olub, rangi narincidir. Meyvalori xirda olub (8-7 mm), 100 adadinin kiitlasi 27
gramdir. Meyvolorinin dadi turs, loti barkdir. Meyvo saplagmin uzunlugu 3,0-4,0 mm-dir.
Toxumlar1 xirda vo qohvoyi ronglidir. Meyvolorin budagdan qopmasi asan vo qurudur.
Yarpaqlar1 uzunsov nestorsokilli olub, ensiz vo xirdadir (50-65 x 4-5 mm). Yarpaqglar st
hissadon yasil, alt hissadon iso glimiisii ronglidir. Niimunanin gdzayar1 mohsuldarhigi 5-8 kg-dir.
Meyvalorin budaqda yerlosmosi sixdir. Meyvalori oktyabr aymin ikinci dekadasinda yetisir.

Forma 12. Bu yabani caytikani formasi1 Quba rayonu, Tongoalt1 kondinin yaxmliginda
Valvolocay cayimin sol sahilinds, tobii halda yayillmis yabani populyasiyadan se¢ilmisdir.

Bitkinin hiindiirliyti 3,5 m olub, kok bogazmin diametri 10 sm-dir. Castirin formasi
dagmiqdir. Tikanliliq doracasi orta (3 bal) olub, tikanlarinin uzunlugu 3,0-4,0 sm-dir. Meyvoalorin
formasi uzunsov ¢allokvari olub, rangi tiind-narmcidir. Meyvalari orta 6l¢iilii olub (9-8 mm), 100
odadinin kiitlesi 31 qramdir. Meyvalorin dadi turs, loti barkdir. Meyva saplaginin uzunlugu 2,0-
3,0 mm-dir. Toxumlar1 xirda vo gohvayi ronglidir. Meyvolorin budaqdan qopmasi asan vo
qurudur. Yarpaqglar1 uzunsov nestorsokilli olub, ensiz vo xirdadir (45-55 x 4-5 mm). Yarpaglar
tist hissadon yasil, alt hissodon iso giimiisii ronglidir. Niimunonin toqribi mohsuldarlig: 7-10 kg-
dir. Meyvalorin budaqda yerlosmasi sixdir. Meyvalori oktyabr aymin ikinci dekadasinda yetisir.

Forma 13. Bu yabani caytikani formasi1 Quba rayonu, Tongoalt1 kondinin yaxmlhiginda
Valvalagay caymin sol sahilindo, tobii halda yayilmis yabani populyasiyadan se¢ilmisdir.

Bitkinin hiindiirliiyii 2,0 m olub, koék bogazinin diametri 5 sm-dir. Catirin formasi
dagmiqdir. Tikanliliq doracasi orta (3 bal) olub, tikanlarinin uzunlugu 2,0-3,8 sm-dir. Meyvalarin
formasi yumru olub, rongi saridir. Meyvalori orta 6l¢iido olub (9-9 mm), 100 odadinin kiitlosi 30
gramdir. Meyvalorinin dadi turs, loti borkdir. Meyva saplagmin uzunlugu 3,0-4,5 mm-dir.
Toxumlar1 xirda vo gohvoyi ronglidir. Meyvolorin budagdan qopmasi asan vo qurudur.
Yarpaqlar1 uzunsov nestorsokilli olub, ensiz vo xirdadir (50-55 X 4-5 mm). Yarpaqglar st
hissadon yasil, alt hissadon iso giimiisii ronglidir. Niimunonin taqribi mohsuldarhig: 8-10 kq-dir.
Meyvolorin budaqda yerlosmasi sixdir. Meyvalori oktyabr aymin ikinci dekadasinda yetisir.

Forma 14. Bu yabami ¢aytikani formasi Quba rayonu, Dosllokkond kondi. Qudyalgay
cayinin sol sahili, tobii halda yayilmig yabani populyasiyadan seg¢ilmisdir. Tugay mesosi.
Koordinatlar1 -N 41° 24! 09,5 E 048° 34! 48,11 430 m.

Bitkinin handarliyld 2,6 m olub, kék bogazinin diametri 7 sm-dir. Cotirin formasi
daginiqdir. Tikanliliq doracasi zoif (2 bal) olub, tikanlarinin uzunlugu 2,5-4,0 sm-dir. Meyvalorin
formasi ovalvari olub, rongi narincidir. Meyvslori xirda olub (8-8 mm), 100 adodinin kiitlosi 27
gramdir. Meyvalorinin dadi turs, loti barkdir. Meyvo saplaginin uzunlugu 3,0-4,0 mm-dir.
Toxumlar1 xirda vo qohvayi ronglidir. Meyvolorin budagdan qopmasi asan vo qurudur.
Yarpaqlar1 uzunsov nestorsokilli olub, ensiz vo xirdadir (40-60 X 4-5 mm). Yarpaqglar st
hissadon yasil, alt hissodon iso giimiisii ronglidir. Niimunonin toqribi mohsuldarhigi 6-7 kg-dir.
Meyvalorin budaqda yerlosmasi orta sixliqlidir. Meyvalori oktyabr aymin sonunda yetisir.

Forma 15. Bu yabani ¢aytikani formasi i Quba rayonu Qoloduz kondinin yaxmligmdan
kegon Qudyalcay caymin sol sahilinds yayilmig populyasiyadan se¢ilmisdir.

Bitkinin hiindiirliiyli 3,2 m olub, kok bogazmin diametri 12 sm-dir. Cotirin formasi
dagmiqdir. Tikanliliq doracasi orta (3 bal) olub, tikanlarmimn uzunlugu 2,0-4,7 sm-dir. Meyvalorin
formas1 uzunsov, rongi iso narmcidir . Meyvalori xirda olub (10-9 mm), 100 adadinin kiitlosi 20
gramdir. Meyvolorin dadi turs, loti borkdir. Meyvo saplaginin uzunlugu 2,0-3,0 mm-dir.
Toxumlar1 xirda vo qohvoyi ronglidir. Meyvelorin budagdan qopmast asan vo qurudur.
Yarpaqlar1 uzunsov nestorsokilli olub, ensiz vo xirdadir (50-60 x 4-5 mm). Yarpaqglar st
hissadon yasil, alt hissodon iso giimiisii ronglidir. Niimunonin toqribi mohsuldarhig: 5-6 kg-dir.
Meyvalarin budaqda yerlosmosi sixdir. Meyvaleri oktyabr ayinin sonundada yetisir.
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Forma 16. Bu yabani caytikani formasi Quba rayonu Qoloduz kondinin yaxinligindan
kecon Qudyalgay ¢aymin sol sahilinds yayilmis populyasiyadan secilmisdir.

Bitkinin hiindiirliyii 3,5 m olub, kok bogazinin diametri 10 sm-dir. Cotirin formasi
dagmiqdir. Tikanliliq doracasi orta (3 bal) olub, tikanlarinin uzunlugu 2,5-4,0 sm-dir. Meyvalorin
formas1 uzunsov callokvari, rongi aciq saridir. Meyvalori xirda olub (8-7 mm), 100 adadinin
kiitlosi 18 qramdir. Meyvalorin dadi turs, loti barkdir. Meyva saplaginin uzunlugu 4,0-5,0 mm-
dir. Toxumlar1 xirda vo gohvayi ronglidir. Meyvolorin budagdan qopmasi asan vo qurudur.
Yarpaqlar1 uzunsov nestorsokilli olub, ensiz vo xirdadir (50-60 x4-5 mm). Yarpaqglar st
hissadon yasil, alt hissadon iso giimiisii ronglidir. Niimunanin toqribi mohsuldarlig1 6-7 kg-dir.
Meyvalorin budaqda yerlosmosi sixdir. Meyvalori noyabr aymin avvallorindo yetisir.

Forma 17. Bu yabam caytikan1 formasi Quba rayonu Qosloduz kondinin yaxmligindan
kecon Qudyalgay caynin sol sahilinde yayilmis populyasiyadan secilmisdir.

Bitkinin hiindiirliyii 3,0 m olub, kok bogazmin diametri 11 sm-dir. Castirin formasi
daginiqdir. Tikanliliq doracosi orta (3 bal) olub, tikanlariin uzunlugu 2,5-4,5 sm-dir. Meyvalorin
formas1 uzunsov, rongi saridir. Meyvalori xirda olub (9-8 mm), 100 adadinin kiitlasi 20 qramdir.
Meyvalorin dadi turs, loti barkdir. Meyve saplagimin uzunlugu 3,0-4,0 mm-dir. Toxumlar1 xirda
vo gohvoyi ronglidir. Meyvoalorin budagdan qopmasi asan vo qurudur. Yarpaglar1 uzunsov
nestarsokilli olub, ensiz vo xirdadir (50-60 X 5-6 mm). Yarpaqlar iist hissodon yasil, alt hissodon
iso glimiisii ronglidir. Nimunonin toqribi mohsuldarligi 5-6 kg-dir. Meyvalorin budaqda
yerlogsmasi sixdir. Meyvalari oktyabr aymnin axirlarinda yetisir.

Forma 18. Bu yabani caytikani formasi Quba rayonu Qoloduz kondinin yaxinligindan
kecon Qudyalgay caynin sol sahilindo yayilmis populyasiyadan se¢ilmisdir.

Bitkinin hiindiirliiyii 3,4 m olub, kok bogazinin diametri 9 sm-dir. Cotirin formasi
daginiqdir. Tikanliliq doracosi zoif (2 bal) olub, tikanlarinin uzunlugu 1,5-2,7 sm-dir. Meyvolorin
formasi uzunsov, rongi iso saridir. Meyvoalori xirda olub (8-7 mm), 100 ododinin kiitlosi 17
gramdir. Meyvalorinin dadi turs, loti borkdir. Meyva saplagmin uzunlugu 2,0-3,0 mm-dir.
Toxumlar1 xirda vo gohvoyi ronglidir. Meyvolorin budagdan qopmasi asan vo qurudur.
Yarpaqlar1 uzunsov nestorsokilli olub, ensiz vo xirdadir (60-70 x 5-6 mm). Yarpaqglar st
hissadon yasil, alt hissaodon iso giimiisii ronglidir. Niimunanin taqribi mohsuldarhigi 5-7 kg-dir.
Meyvolorin budaqda yerlosmosi sixdir. Meyvalori oktyabr aymin sonunda yetisir.

Apardigimiz todqiqatlar zamani miioyyon etmisik ki, yabani ¢aytikani formalar1 yabani
Uzim V.vinifera ssp. sylvestris Gmell., qafqaz yemisani—Crataegus caucasica C. Koch., sorq
yemisani—Crataegus orientalis Pall., qirmiz1 yemisan—Crategus kyrtostyla Fingerh., bdyurtikan—
Rubus caucasicus Focke., sdyiud-Salix caucasica Anderss., garatikan—Paliurus spina Christi
Mill., yulgun—Tamarix ramosissima Led., qatirquyrugu—Equisetum L. va s. bitki novlori ilo
bitlikds bitir.

NOTICOLOR

Quba rayonu orazisinds yabani ¢aytikani formalar1 yiiksok bioloji muxtalifliya malik olub,
yerli soraito adaptasiya xtsusiyyatlori ila saciyyalonir.

Askar edilmis yabani formalar1 xostolikloro vo zorarvericilora qarst yiiksok davamliliq
gOstormisdir ki, bu da onlarin davamli vo ekoloji cohatdon tomiz meyvs istehsali potensialini
tasdiglayir.

Quba rayonunda yayilan yabani ¢aytikani formalarinin qorunmasi vo davaml istifadosi,
regionun kond tosorriifat1 vo igtisadi inkisafi, homginin biomuxtslifliyin qorunmasi, ekosistemin
saglamlig1 vo yerli ohalinin rifahina mithiim t6hfs vers bilor.

Caytikanin yerli yabani formalarindan yerli soraito vo tolobata uygunlasdirilmis yeni
caytikani sortlarmin yaradilmasi {igiin istifado oluna bilor ki, bu da yerli koand tesarriifatinin va
iqtisadiyyatin inkisafina tohfo vera bilar.
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MN3YYEHUME JUKUX OBPA3LOB OBJIEIIMXHU, PACITIPOCTPAHEHHBIX HA
TEPPUTOPUU I'YEMHCKOI'O PANOHA

Mupsa Mycaes , Manuk I'agsxkuen
Hnemumym cenemuyeckux pecypcog Munucmepcmea Hayku u o6pazoeanusi Azepbaioicanckoll
Pecnybnuxu

B craThe paccMaTpuBaroTCS pe3yibTaThl M3Y4eHHUs AUKUX (OpM O0OJEeNUXH, PaclpoCTPaHEHHBIX B
I'younckom paiione AszepOaiimkana. OIeHEHB OCHOBHBIE OHMOMOP(HOIOTHYECKHE W XO3SHCTBEHHBIC
XapaKTEePUCTHKH MECTHBIX AuKuX ¢opm obienuxu (Hippophae rhamnoides L.). TTockonbky pacrenue
o0JIenuxXy MMEET 3HAYUTEIbHBIM MOTEHLHAT B CEIbCKOM XO34HCTBE, MEOULMHE M APYIHX OTpacisixX
MPOMBIIIEHHOCTH, U3yYEHHE €ro IUKUX 3K3eMIUIIPOB BaXKHO /ISl MccienoBarteneil. 3HaueHne o0Ienuxu
¢ OMOJIOTNYECKOM, IKOITOTHIECKOH, SKOHOMUYECKOW U MEIUIIMHCKON TOUKH 3pEHHsI OUYeHb BEIUKO. [luKast
obnenuxa sIBISETCS UCTOYHUKOM T'€HETHYECKOTro pa3Hoo0pasus, KOTOPOE BayKHO JUIS BHIBEACHUS HOBBIX
n Oosiee YCTOMUYMBBIX COPTOB. YCTAHOBJIEHBI CYLIECTBEHHBIE DPA3JIMUUsl MEXAY ITUKUMH (QopMamu
pacTopomniny, pacrpocTpaHeHHbIMU B [ 'yOuHCKOM paiioHe. B pe3ynbTaTe mouckos, nmpoBeneHHbBIX B 2020-
2022 ropmax, omHMcaHbl IOMOJIOTHYECKAss XapaKTePUCTHKA M XO3IHCTBEHHBIC MoKa3zaTenu 18 nukux gopm
obnenuxu, OOHApY>KEHHBIX B OacceliHax pek BanBenmawaii u ['ynsumuaii ['yOuHCKOTO paiiona (Tepputopus
cen Tanraantel u Kananys). . B xone nouckos ¢ momomsio GPS-ycTpoiicTBa onpenensiucs KOOpIUHATHI
YYaCTKOB, TJie ObLIM OOHAPY)KEHBI JAUKHE 3K3EMILIAPHI OOJIENUXHU, W JAeNauch (ortorpaduu mudpoBoi
kamepoi. [Imoapl BISIBIEHHBIX (pOpM MenKue, yIUTHHEHHO-OOYKOBUIHBIE, CBETIIO-KENTOr0, JKEITOr0 U
OpPaHKEBOTO IBETa, OOraTthl CyXMM BEIIECTBOM, YCTOHYMBHI K OHOTHYECKHMM U aOHOTHYECKUM

31



ETN Genetik Ehtiyatlar Institutunun Elmi Osarlori, Cild XII1(2024)

CTpecCOBBIM (haKTOpaM Cpellbl, CTENEHb KOMIOYECTH cinadasi WK CPEAHssl, PACTeHHS CpPEeIHEH BBICOTHI
Uzyuenne wmecTHBIX AMKUX (opMm obnenuxu B ['yOMHCKOM paiioHe TOKa3ajlo HX 3HAYUTEIbHOE
pasHooOpasue W afanTaluio K MECTHBIM YCIOBHSAM. B Lensix yiaydileHHs 9KOJIOTHYECKOTO COCTOSHHS
TOPOIOB M TIOCENKOB OOHApyXEHHbIE JAWKOPACTYIIHE SK3EMIUIAPHI OOJEMUXH Ierecoodpa3Ho
WCIONb30BaTh B O3€IIEHEHUH, J€KOPaTUBHOM Ca/J0BOJCTBE, BO3JYUIHOW M BOJHOM 3pO3MH IIOYB,
BOCCTAaHOBJIGHMM ¥ PEKyJIbTHBALlMM TOYB, TOBPEKICHHBIX TOPHBIMH paboTamu. Pe3ynmbTathl
HCCIIEIOBaHUH MOTYT OBITh WCIIOJB30BAaHBI MPH pa3paboTKe MPOrpaMM MO OXpaHe M HCHOIb30BAHHIO
TeHETHYECKHX pecypcoB obiienuxu B AzepOaiikane, a TakKe MPHU CO3JaHUN HOBBIX COPTOB OOJIETIHXH,
aJaNTHPOBAHHBIX K MECTHBIM YCIIOBHUSM.

Knrouesvte cnoea: [Iyounckuii pailon, obrenuxa, Ouxue 00pasyvl, NOMOIOCUYECKAS
Xapakmepucmuka, RpooyKmueHOCHb

STUDY OF WILD SAMPLES OF SEA BUCKTHORN, DISTRIBUTED IN THE TERRITORY
OF GUBA REGION

Mirza Musayev”, Malik Hajiyev
Genetic Resources Institute, Ministry Science and Education of the Republic of Azerbaijan

The article discusses the results of a study of wild forms of sea buckthorn common in the Guba
region of Azerbaijan. The main biomorphological and economic characteristics of local wild forms of sea
buckthorn (Hippophae rhamnoides L.) are assessed. Because the sea buckthorn plant has significant
potential in agriculture, medicine, and other industries, studying its wild specimens is important for
researchers. The importance of sea buckthorn from a biological, ecological, economic and medical point
of view is very great. Wild sea buckthorn is a source of genetic diversity, which is important for breeding
new and more resistant varieties.Significant differences have been established between the wild forms of
milk thistle common in the Guba region. As a result of searches carried out in 2020-2022, the
pomological characteristics and economic indicators of 18 wild forms of sea buckthorn found in the
Valvelachai and Gudyalchay river basins of the Guba region (the territory of the villages of Tangaalty and
Kaladuz) are described. During the search, the coordinates of the areas where wild sea buckthorn
specimens were found were determined using a GPS device, and photographs were taken with a digital
camera. The fruits of the identified forms are small, elongated barrel-shaped, light yellow, yellow and
orange in color, rich in dry matter, resistant to biotic and abiotic stress factors of the environment, the
degree of thorniness is weak or medium, the plants are of medium height. The study of local wild forms
of sea buckthorn in the Guba region showed their significant diversity and adaptation to local conditions.
In order to improve the ecological state of cities and towns, the discovered wild sea buckthorn specimens
can be used in landscaping, ornamental gardening, air and water erosion of soils, restoration and
reclamation of soils damaged by mining operations. The research results can be used in developing
programs for the protection and use of sea buckthorn genetic resources in Azerbaijan, as well as in
creating new varieties of buckthorn adapted to local conditions.

Keywords: Guba region, sea buckthorn, wild samples, pomological characteristics, productivity
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ALMA SORTLARININ KEYFiYYOT VO MOHSULDARLIGINA COGRAFI
ORAZININ DONiZ SOViYYOSINDON YUKSOKLIiYINiN TOSIiRi

OLODDIN SADIQOV

Azorbaycan Respublikas: Kand Tasarriifatt Nazirliyi MeyvaGilik va Cayeiliq EImi-Tadgigat Institutu, Quba
rayonu, Zardabi gasabasi
sadikov-56@mail.ru

Mbogqalada doniz saviyyasindon forqli hiindiirliikds yerloson cografi arazinin xalq seleksiyasi,

introduksiya olunmus, Meyvacilik vo Cayeihq Elmi-Todqgiqat Institutuna monsub olan alma
sortlarimin mohsuldarhq vo keyfiyyat gostariciloring tasirinin naticalari gostorilmisdir.
Miisyyon olunmusdur ki, Quba-Xa¢maz bolgasinds 300-don ¢ox alma sortu becarilir. Bu sortlar asason
Xacmaz rayonu Noracan kondinda doniz saviyyasindon 100 m, Quba rayonu Zoardabi gasobasinda 250
m, Qusar rayonun Hil kondinds iso 1100 m hiindiirliikds yerlason cografi srazilordo yayilmisdir. Bu
arazilars saquli zonalhq iizra qalxdiqca meyvanin orta Kiitlosinds qismon azalma miisahids olunsa da
xalq seleksiya sortlarinda 143-205, introduksiya edilmis sortlarda 125-180, seleksiya sortlarinda 143-
205 sen/ha mahsuldarhq, meyvalorda 76-88, 78-86, 79-87% I qrup sort ¢iximi miioyyan edilmisdir. On
yiiksok mohsuldarhq Xa¢maz rayonu Noracan kondi orazisindo Sampan Reneti, Azorbaycan (160
sen/ha) vo Sadaf (180 sen/ha), Zardabi orazi vahidliyindo Qishq Qurmuz1 Cibir, Sosikoli reneti (160
sen/ha), Simirenko Reneti (167 sen/ha), Sampan Reneti (180 sen/ha) va Sodof (205 sen/ha), Hil
kandinds Azarbaycan vo Sadaf (175 sen/ha) sortlarinda qeydo alinmusdir. Meyvalorin kimyovi
torkibinin analizi onu gostormisdir ki, hall olunan quru maddo, iimumi sokor vo “C” vitaminin
migdar1 d.s. gora hiindiirliikk (1100 m yiiksoklikds) artdiqca artmus, mohsuldarhq iso digoar arazilors
nisbaton azalmisdir. Biitiin cografi oarazilor iizra hall olan quru maddonin migdarina gors an yiiksok
natico ilo Six1 cam sortu forglonmisdir (16.9-17.7%). Umumi sokorin miqdar1 digor sortlarla
miiqayisada an c¢ox xalq seleksiyasi sortlarindan Qishq qurmuz cibir (11.51-11.58-11.55%), Six1 cam
(11.90-12.11-12.03%), introduksiya olunmus Sosikoli reneti (11.53-11.58-11.60%) vo Qondil Sinap
(12.01%) sortlarinda, vitamin “C” Qizil Ohmadi (4.61-9.02-4.60 mq/%), Qishq qurmuz cibir (10.46
mq/%) va Cirhaci (4.60 mq/% )sortlarinda askar olunmusdur.

Acar sozlar: alma, sort, mohsuldarliq, keyfiyyat gostoricilari, iqlim saraiti, doniz saviyyasindan
hundurltk

GIRIS

Azaorbaycan respublikasinin orazisindo zongin bitki Ortiyd, mixtslif torpag tipi va bu
muxtalifliyinin amoalo goalmosina sobob olan iglim soraiti movcuddur. Olkenin cografi yerlosmo
movgeyina uygun giiclii giinos radiasiyasma vo istiliya malik olmasit da burda bir ¢ox koand
tosarriifat1 bitkilorinin becarilmasine olverisli imkan yaradir. Malum oldugu kimi, Azarbaycanda
Qafqaz florasinin 65 % vo diinya florasmin 11 % tomsil edoan togriban 4500 ali bitki geyds
alinmigdir. Azorbaycan biomuxtalifliyin ¢ox zengin oldugu bir orazi olmagla, hom do bir sira
modoni  bitkilorin, o ciimladan meyva bitkilorinin - amologolma  morkazlorindon  biridir
(Bayahmadov, 2008).
Alma métadil iglim bitkisi olub, uzun muiddat ya.ama gabiliyystino malikdir. Tadgiqatgilarin
fikrino goro coxillik miisahidalor gostorir ki, sortun pomoloji xususiyyatlorindon asili olaraq,
bitkinin inkisaf fazalari, aparilan becorilmo texnologiyasindan, torpag-iqlim soraitindon, havanin
orta sutkaliq foal vo aktiv temperaturundan, xtsuson doaniz saviyyassindon hundurliys goro
yerlagdiyi orazidon asili olaraq doyisilmokdadir (Cenos, 1989; Tapanosa, 1984).

Quba-Xagmaz iqgtisadi rayonunun arazisi cografi baximdan ¢ox da boyiik deyil. Lakin, srazisi
daxilindo yuksakliklor forqinin boyiik olmasi iqlimin, landsaftlarin vo digor komponentlorin
muxtalifliyina sabab olmusdur. Bu arazidos iqlima tasir edon amillordon biri do onun relyefidir. Yani
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simal-sorqdon, conub-gorb istigametine dogru yiiksokliyin artmasidir. iqlim amoalogatirirci amil kimi
relyef passiv olsa da iglimi togkil edon komponentlorin differensasiyasinda onun rolu boyiikdiir
(Fotoliyev,1971).

Azorbaycan Respublikasinda hazirda meyvo baglarinin iimumi sahasi (2022) molumatina
osason 222.371.4 ha toskil edir ki, onunda 36.387.9 hektar1 (16.1 %-i) alma baglar1 toskil edir.
1982-ci ildon baslayaraq Quba-Xag¢maz iqtisadi rayonunda cografi yerlosma Uzro alma bitkisinin
genofondu Gyranilorak miiayyan olunmusdur ki, bélgonin alma baglarinda:

Xalq seleksiya sortlarindan Sar1 turs, Qizil 9hmadi, Cir Haci, Qisliq qirmizi cibir, Six1 cant;
Introduksiya edilmis sortlardan Borovinka, Papirovka, Qondil sinab, Sosikoli reneti, Sampan reneti,
Simirenko reneti;

Meyvacilik vo Cayciliq Elmi-Todgiqat Institutunun seleksiya sortlarindan  Sahdag,
Azarbaycan, Quba reneti, Sadoaf sortlar1 genis yayilmisdir (Sadiqov, 2023).

MATERIAL VO METODLAR

Tadgigatin materiali olaraq xalq seleksiyasi, seleksiya vo introduksiya olunmus alma sortlari
gotlriilmiis, cografi orazidon vo doniz soviyyssindon asili olaraq bu sortlarin aqrobioloji
xususiyyatlori I.V. Migurin adina UETBIi-nun “Meyva, gilomeyva va goarzokli meyvo bitkilorinin
seleksiyas1 vo sortdyronmosi metodikasi va proqrami” (Jlo6onos I'.A., Mopo3zosa T.B. u 1.1973)
metodikas1 asasinda 6yranilorak icra edilmisdir.

NOTICOLOR VO ONLARIN MUZAKIROSI

Quba-Xa¢maz iqtisadi rayonu saquli zonalliq {izro dagliq, dagatoyi vo diizon yarim bolgays
ayrilir. Bu yarim bolgalorin har birinin torpag-iglim soraiti alma bitkisinin becarilmasi Ggln
olveriglidir. 2017-2021-ci todgigat illorinds Xagmaz rayonu Noracan kondinds (d.s. 100 m
yuksoklikds), Quba rayonu Zardabi kondinds (d.s. 250 m yiksaklikds) vo Qusar rayonu Hil
kondinds (d.s 1100 m yiksoklikda) yerloson alma baglarinda xalq seleksiyasi, seleksiya vo
introduksiya olunmus sortlarin mohsuldarligina vo meyvanin keyfiyyat gostaricilorine cografi
yerlogsmanin toasiri 6yronilmisdir. Tadqgiqatin naticalori 1 sayli cadvalds gdstorilmisdir.

Aparilmis miisahidalorin naticasi gostarir ki, alma bitkisinin eyni sortlar1 {izra saquli zonaliliq

meyvalorin mohsuldarhigina, keyfiyyat gostaricilorina va sort ¢iximina birbasa tasir gostorir. Belo Ki,
d.s. 100 mm yiiksoklikda, orta illik temperaturun 14-17° C, illik yagntilarin miqdarinm 300-320
mm oldugu Xag¢maz rayonu Noracan kondi arazisinds xalq seleksiyasi alma sortlarinda (Sart turs,
Qiz1l ©hmad,Qishiq qirmizi1 cibir, Six1 cani) 125-141 sen/ha, introduksiya olunmus Borovinka,
Papirovka, Qandil sinab, Sosikoli reneti, Sampan reneti, Simirenko reneti sortlarinda 110- 160
sen/ha, seleksiya sortlarinda (Sahdag, Azarbaycan,Quba reneti, Sodof) 130-180 sen/ha mohsuldarliq
geyds alinmusdir.
D.s. 250 mm yilksoklikdo, orta illik temperaturun 10-15° C, illik yagmtilarin migdarinm 360-380
mm oldugu Quba rayonu Zardabi kandi orazisinds xalq seleksiyasi sortlarinin mohsuldarligi 140-
160 sen/ha olub, introduksiya olunmus sortlarda bu gostarici 125-180 sen/ha, seleksiya sortlarinda
143-205 sen/ha toskil etmis, d.s. 1100 m yiiksoklikds orta illik temperaturun 6-10° C, illik
yagmtilarin miqdarinin 360-380 mm oldugu Qusar rayonu Hil kandi arazisinds bu gdstaricilor xalq
seleksiyasi sortlarinda 115-145 sen/ha, introduksiya olunmus sortlarda 107-150 sen/ha, seleksiya
sortlarinda 120-175 sen/ha olmusdur.

Doniz soviyyasindon 100 m yiksoklikdo olan orazide (Xagmaz rayonu Narocan kondi)
meyvanin orta kitlosi xalq seleksiyasi sortlarinda 116-134 q, introduksiya olunmus sortlarda 104-
130 q, seleksiya sortlarinda 120-145 g, d.s. 250 m yiiksoklikda olan arazids ( Quba rayonu Zordabi
kondi) sortlar izro uygun olaraq 123-133 @, 110-132 ¢, 121-145q, d.s. 1100 m yiksoklikds olan
(Qusar rayonu Hil kandi) olan arazilords ise 114-135q, 102-127q, 117-144 q olmusdur. Meyvalarin
orta kiitlasinds on yiiksak gdstorici d.s. 250 metr ylksoklikds olan arazids miisahide olunmusdur.
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Meyvalarin kimyavi torkibinds hall olan quru madonin miqdar1 saquli zonaliliq tizro (d.s.100 m
yuksaklikdo) xalq seleksiyasi, inrtoduksiya olunmus vo seleksiya sortlarinda sortlar iizro uygun
olaraq 10,9-16,9, 10,6-12,7 vs 10,6-12,3%, timumi sokar 9,01-11,90, 9,11-10,83 vo 9,01-10,01 %,
vitamin “C” 4,36-4,61, 3,94-4,51 vo 4,01-4,41 mq/%, 1 qrup sort ¢ixim1 75-89, 77-79 vo 77-82%
olmusdur. D.s. 250 m yuksoklikds olan arazilords hall olan quru madonin migdar1 xalq seleksiyast,
inrtoduksiya olunmus va seleksiya sortlarinda sortlar tizro uygun olaraq 10,9-16,9, 10,6-12,7 vo 10-
12,3%, timumi sokor 9,05-12,11, 9,15-11,58 va 9,06-10,04%, vitamin “C” miqdar1 4,50-10,46,
3,95-4,49 va 4,03-4,44 mq/%, 1 qrup sort ¢iximi 77-89, 78-86 vo 74-83%, d.s. 1100 m yuksoklikda
olan orazilordo sortlar izra uygun olaraq hoall olan quru madonin migdar1 10,9-17,7, 10,8-12,5
Vs 10,2-12,4%, timumi sokar 9,06-12,03, 9,12-12,01 va 9,06-10,02 mq/%, vitamin “C” 4,37-4,60,
3,92-4,53 vo 4,03-4,38%, I qrup sort ¢rximi1 76-88, 78-86 vo 79-87% toskil etmisdir.

Toadgigat naticesindo muoyyon olunmusdur ki, saquli zonaliliq tizro yiksokliys qalxdigca meyvanin
orta kiitlosindo azalma miisahido olunsa da an yiksok mohsuldarliq vo meyvalords standart | grup
sort ¢iximi d.s. 250 m yiiksoklikdo olan orazilords geydo alinmis, meyvalorin kimyavi torkibi hall
olan quru madonin, vitamin “C” vo imumi gokorin miqdarina gors d.s. 1100 m yiiksoklikdo olan
(Qusar rayonu Hil kandi) olan arazilords nisbaton zongin olmusdur.
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Cadval 1.
Cografi orazinin alma sortlariin mohsuldarligina vo keyfiyyat géstoriciloring tasiri

(2017-2022-ci il)

Sort Cografi Iqlim saraiti & Meyvalarin keyfiyyat gostaricilori
orazizra | Ortaillik | Yagimtilarin == Bir adad Dequstasiya | Hall olan Umumi
yerlosmd | temperatur,| illik miqdan, | § 2 < meyvanin qiymati, quru sokar, E ol e Ee
°c mm £ _Z @ | orta kitlasi, balla madda, %l | 8O ?\E US) 2o
- — - O
@ g gramla %-la S >
1 2 3 4 5 6 7 8 9 10 11
Sar1 turs Xagmaz, 14-17 300-320 125 | 119 4,0 10,9 9,01 4,36 75
Q1z11 Ohmoadi Noracan 135 116 49 12,9 10,47 4,61 83
Cir Hac1 100 m 155 125 45 12,7 10,01 4,59 82
Qishq 153 | 134 48 12,9 11,51 4,51 89
qirmizi cibir
Six1 cani 141 | 128 49 16,9 11,90 4,52 84
Borovinka 110 | 130 4,2 12,3 10,83 4,02 76
Papirovka 125 104 4,8 12,5 10,41 4,51 77
Qondil sinab 130 112 4,8 12,6 11,01 4,21 79
Sosikoli reneti 145 | 117 4,8 12,7 11,53 4,01 82
Sampan reneti 160 109 4.0 10,6 911 3,94 81
Simirenko reneti 155 | 110 4.0 10, 7 9,15 4,02 79
Sahdag 130 | 120 4,0 10,9 9,22 4,01 82
Azarbaycan 160 | 120 43 10,6 9,01 4,36 77
Quba reneti 150 137 4,1 10,0 9,30 4,41 79
Sodof 180 145 4,0 12,3 10,01 4,37 81
Sari turs Quba, 10-15 360-380 140 126 4,2 10,9 9,05 9,02 77
Qiz1l Ohmadi Zordabi 150 123 4,9 13,1 10,57 10,46 86
Qisliq qirmizi 250 m 160 133 49 12,9 11,58 4,50 89
cibir
Six1 cani 155 130 4,9 16,9 12,11 4,51 85
Borovinka 125 132 4,3 12,3 11,03 4,01 78
Papirovka 135 106 4,9 125 10,49 [ 449 78
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1 2 4 6 8 9 10 11
Sosikoli reneti 160 119 4,7 12,7 11,58 4,02 86
Sampan reneti 180 110 4.5 10,6 9,15 3,95 84
Simirenko reneti 167 115 4.6 10, 7 9,17 4,04 81
Sahdag 143 122 43 10,9 9,25 4,03 83
Azorbaycan 173 121 4,6 10,6 9, 06 4,38 74
Quba reneti 161 139 4.4 10,0 9,45 4,44 78
Sadof 205 145 45 12,3 10,04 4,38 82
Sar1 turs Qusar, 6-10 560-570 115 118 3,9 10,9 9,06 4,37 76
Qi1z1l Ohmoadi Hil 127 114 4.6 13,5 10,48 4,60 84
Cir Hac1 1100 m 145 124 4.4 12,8 10,04 4,60 76
Qisliq qirmuzi cibir 131 135 4.6 12,9 11,55 452 88
Six1 cani 122 127 4.8 17,7 12,03 451 87
Borovinka 107 127 4.2 12,5 11,0 4,01 86
Papirovka 113 102 4,7 12,8 10,71 4,53 86
Qondil sinab 129 111 4,6 12,7 12,01 4,23 79
Sosikoli reneti 153 115 4.4 12,9 11,60 4,02 78
Sampan reneti 153 105 3,7 10,8 9,12 3,92 81
Simirenko reneti 150 108 3,9 10,9 9,16 4,01 82
Sahdag 120 117 3,6 10,8 9,24 4,03 87
Azarbaycan 158 119 3,9 10,8 9, 06 4,33 79
Quba reneti 130 135 4.0 10,2 9,38 4,37 84
Saodof 175 144 3,8 12,4 10,02 4,38 79
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NOTICO

Azorbaycan Respublikasinin Quba-Xagmaz iqtisadi rayonunda doniz saviyyasindan 100, 250 vo
1100 m yiksaklikdo becarilon xalq seleksiyasi, introduksiya olunmus vo seleksiya alma sortlarinin
mohsuldarligina vo keyfiyyst gostoricilorino cografi arazinin tasiri 0yronilorok mioyyan olunmusdur
ki, saquli zonaliliq lizra yuksakliys galxdiqca meyvanin orta kiitlosinds azalma miisahido olunsa da an
yuksok mohsuldarliq (xalq seleksiyasi sortlarindal40-160 sen/ha, introduksiya olunmus sortlarda
125-180 sen/ha, seleksiya sortlarmda 143-205 sen/ha) vo meyvalords standart I qrup sort ¢iximi1 (76-
88, 78-86 vo 79-87%) d.s. 250 m yiksoklikdo olan orazilords (Quba rayonu Zordabi kondi) geyds
alinmigdir. Meyvalorin kimyavi torkibi holl olan quru madenin, vitamin “C” vo Umumi sokarin
miqdarina gors d.s. hiindlrluk (1100 m yiiksoklikdo) artdigca (Qusar rayonu Hil kondi) eyni sortlarin
mohsuldarhigi gismon azalmig, meyvalordo quru madds, soker vo C vitaminin toplanmasi digor
arazilora nisboton artmigdir.
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BJIMSHUE BHICOTHI TEOT'PA®UYECKON MECTHOCTH HA KAYECTBO 1
YPOKAWMHOCTH COPTOB SBJIOK

Anagaun Caapiros
Hayuno-uccneoosamenvckuti uncmumym nio00800Cmed U 4aegoocmad
Munucmepcmesa cenvckozo xo3zsaicmaa Azepobaiidscanckoti Pecnyonuxu

B cratbe mokazaHbl pe3ynpTaThl BIMSHUA TIeorpad)vyeckoro paiioHa, pacHoJIOKEHHOTO Ha Pa3HOU
BBICOTE€ HaJl YpOBHEM MOps, Ha YPOXXKallHOCTb M KaueCTBEHHBIE IIOKA3aTeNd COPTOB SIOJIOK HAPOAHOU
CEJNIeKIIMH, HHTPOLYLIUPOBAHHBIX copToB U copToB HUU mionoBoncTBa n yaeBoiACTBa. Y CTAaHOBJIEHO, YTO B
I'yba-Xaumasckom perunoHe BozaenbiBaerca Oosnee 300 coproB si0JoHB. OTH copTa B OCHOBHOM
pacnpocTpaHeHbl B reorpad)iyecKux paiioHax, pacrnojokeHHbIX Ha BeicoTe 100 M Hall ypoBHEM MOpS B cele
Hapamkan Xaumasckoro paiiona, 250 m B nocenke 3apaabu ['younckoro paiiona u 1100 m B cene Xuib
I'ycapckoro paiioHa. YpokailHOCTb COPTOB HapOJHOM cenekuuu BapbupoBana oT 143 mo 205 n/ra,
WHTpOAYIHpPOBaHHBIX- 125-180 m/ra, cemekmuonHbix - 143-205 1/ra, monms mnomoB | kareropuum - B
npexnenax 76-88, 78-86, 79-87%, To ecTh 1m0 Mepe yBeIMUEHHS BEPTUKAJIbHOM 30HAIBHOCTH HAOII0AaIOCh
YaCTUYHOE CHIDKEHHME cpelHel mMacchl mioaa. [lo MakcuManbHON ypoXKailHOCTH BBIACISIMCH COpPTa U3 cerna
Hapamkan : Pener llamnanckuii, Asepbarimpkan (160 n/ra) u Cened (180 w/ra). B mocenke 3apnabu
ypoxaitHocTs BapbupoBasia Tak: 160 w/ra (IxuOup 3umHmii 30moroii u Pener Cocbikonbekuii), 167 n/ra
(Pener Cumupenko), 180 1/ra (Pener mammanckuii) u 205 1/ra (Cemed), B cene Xunb ypOKaiHOCTB
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coproB AsepOaiimkan u Cened cocraBuna 175 11/ra. AHanM3 XMMHUYECKOTO COCTaBa IUIOAOB TMOKA3all, YTO
KOJTMYECTBO PACTBOPUMBIX CyXHX BELIECTB, OOIIero caxapa u BUTaMuHa C yBEIWYHMBAJIOCh C YBEINYECHHEM
BbICOTHI (Ha Bbicore 1100 M Haj ypoBHEM MOpsi), TOrJa KaK YpOXalHOCTh CHHKAajach IO CPaBHEHHUIO C
IpyruMu paiionaMu. [1o MakcManbHO HAKOIJICHUIO B TIOJaX PACTBOPEHHOI'O CYX OO BEIIECTBA BBIACISIICS
copt [Muxumkansr (16.9-17.7%), mo comeprkanue OOIIEro caxapa - COpTa HapOAHOH ceiekuuu JHKuoUp
sumami 30m0Toi (11.51-11.58%) u luxumkansr (11.90-12.11), a Takke y MHTPOAYLUPOBAHHBIX COPTOB
Pener Cocbikomnbekuit (11.53-11.60%) u Kanaune Cunan (12.01%). Conepkanue Butamuaa C B muiofax
pasHBIX COpTOB U3MeHsI0ch Tak: Ke3bim Axmenu (4.61-9.02-4.60 mr/%), Jxubup 3umuunii 3omoroii (10.46
Mr/%) u xupramxu (4.60 mr/%).

Knwouesvie cnosa: s610Hs, copm, YpOICAUHOCMD, KAYeCMEEHHble NOKA3AMenu, Kiumamudeckue
VCL08USL, BbICOMA HAO YPOGHEM MO

THE INFLUENCE OF GEOGRAPHICAL ALTITUDE ON THE QUALITY AND
PRODUCTIVITY OF APPLE VARIETIES

Aladdin Sadigov
Scientific-Research Institute of Fruit and Teagrowing, Ministry of Agriculture of the Republic of Azerbaijan

In the article, the results of the different altitude of geographical elevation effect on the productivity and

quality indicators of apple landraces maintained in the Scientific-Research Institute of Fruit and Tea
Cultivation were presented.
It was determined that more than 300 landraces, local and introduced varieties of apples were occured in the
Guba-Khachmaz region of Azerbaijan Republic . These varieties are mainly distributed in geographical areas
located at an altitude of 100 m above sea level in Narajan village of Khachmaz district, 250 m in Zardabi
settlement of Guba district, and 1100 m in Hil village of Gusar district. Partial decrease in the average weight
of the fruit was observed in these areas as the vertical zonation increased, the productivity of the landraces
was 143-205, the introduced varieties were 125-180, the local varieties were 143-205 sen/ha, and the fruits
were 76-88, 78-86 , 79-87% of | group yield. The highest productivity was for Narajan village of Khachmaz
district, Shampanskiy Renet, Azerbaijan (160 cents/ha) and Sadaf (180 cents/ha), For Zardabi region the next
varieties showed the highes results Gishlig Girmizi Cibir and Sosikoli renet (160 cents/ha), Simirenko Renet
(167 cents/ha) ), Rennet Shampanskiy (180 cents/ha) and Sadaf (205 cents/ha) For the Hil village the
highest values were recorded in Azerbaijan and Sadaf (175 cents/ha) varieties. The analysis of the chemical
composition of the fruits showed that the amount of soluble dry matter, total sugar and vitamin C increased
with the increasing of in altitude (1100 m above sea level), while the productivity decreased compared to
other areas. According to the amount of soluble dry matter in all geographical areas, the Shikhi cani variety
was distinguished with the highest result (16.9-17.7%). Compared to other varieties, the amount of total
sugar is the highest among the landraces of Ghishlig girmizi cibir (11.51-11.58-11.55%), Shikhi jani (11.90-
12.11-12.03%), introduced varieties Sosikoli Rennet (11.53-11.58-11.60%) and Qandil Sinap (12.01%),
vitamin "C" was the highest in Gizil Ahmadi (4.61-9.02-4.60 mg/%), Ghishlig girmizi cibir(10.46 mg/%)
and Cirhaci (4.60 mg/%) varieties.

Keywords: apple, variety, yield, quality indicators, climatic conditions, altitude
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MUXTOLIF QRUPLARDAN OLAN BIiTKi TOXUMLARININ
CUCORMOSINO ELEKTROMAQNIT SUALARIN VO SUALANMIS
SUYUN TOSIRI

SEVINC o. MOMMODOVA*, ELNURA C9F9ROVA, CEYRAN NAGIYEVA, NiGAR
BAXSIYEVA, VUSALY OHMODOVA

Azorbaycan Respublikast Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Bak: 5., AZ 1106, Azadliq
pr., 155 smamedova2002@mail.ru

Moagaloda toxumlarin ciicormasinin an effektiv stimullasdirilmasi ii¢iin optimal dozamin vo
tasir etma metodlarimin miiayyan edilmasi maqgsadila Azarbaycan Milli Genbankinda uzun miiddat
saxlanilan miixtalif grup bitkilorin toxumlarina millimetr dalgah elektromaqnit siialarimin tasirinin
dyranilmasinin naticalari 6z aksini tapmusdir. Tadgiqat ham quru, ham do isladilnus toxumlarda,
hamginin tadqiqat iiciin toxumlarin sulanmasi iigiin nozards tutulmus siialanmus distills suyunda
aparilmisdir. Todqiqat ii¢iin materiallar Milli Genbank kolleksiyasindan olan pambiq niimunalari
- Gossypium hirsutum L. - AzGR 10240 (2009), at paxlas1 - Vicia faba L.- Flip 12-132 FB (2015),
pomidor - Lycopersicon esculentum Miller. - Irma sortu (2009) gotiiriilmiisdiir. Istifado olunan
avadanhq Samsung C105 AR/ C105 ABR mikrodalgah soba (230 Vt/ 50Hz, ¢ixis blok giicii 100 Vt/
900Vt, EC - 705 standartu, is tezliyi 2450 MHz, kameramn hacmi - 28 I) olub. Clicarma enerjisi va
toxumun hayatilik gabiliyyati laboratoriya cticarma testindan istifads etmakla giymatlondirilmisdir.
Texniki, paxlah vo taravaz bitkilari nimunslorinin toxumlarimin ciicarmasine elektromagnit
siialanmasimin tasiri hagqqinda malumatlarin tahlili clicarmoni daha cox stimullagdiran iisullar
askar etmisdir. Ciicormada artim ham 300 Vt/dm®40 saniya, hom do 450 Vt/dm’/40 saniys
dozasinda siialanmms distilo suyu ilo isladilmus pambiq, at paxlasi va pomidor toxum
nimunalarindd  miisahido  edilmisdir. Lakin quru pambiq toxumlarimin emah ilo aparilan
tocriibade  bu tosir oziinii daha qabariq gostormisdir. Isladilmis toxumlar1 siialandirarkan
stimullasdiric1 doza 6z tosirini daha az daracado gdstardi, dozam 450 Vt/dm*/40 saniyayo cador
artirmaq is? hotta pomidor toxumlarimin ciicarmasini langitdi. Eksperimental tadqiqatlar zamam
alda edilan naticalar ilkin metabolik proseslori aktivlasdirmak Gcln har bir bitki névi Ggun
xarakterik olan elektromagqnit siialarimin stimullagdirici dozalarindan istifada etmok imkamim
gostarir.

Acar sozlar: toxum, saxlama, clicarma qabiliyyati, elektromagnit siialanmasi

GIRIS

Azaorbaycan Milli Genbankinda miixtalif qrup bitki kolleksiyalarindan ibarat 10 mindon gox
nimuno var. Bitki genetik ehtiyatlarinin hiiceyro plazmasinin canliligini aktiv voziyystdo
saxlamaq Gen Bankin asas vazifalorindon biridir. Uzunmuddatli optimal saxlama soraitinds belo
toxumlarin qocalmasi gagilmaz oldugundan, toxum niimunalarinin tahliikasizliyini artirmaq {igiin
yeni yol vo dsullarin axtarigt ¢ox aktualdir. ©dobiyyat molumatlarinin tohlili gostorir Ki,
millimetr dalgali elektromaqnit siialanmanin canli obyektlors tasiri geyri-termik, tonzimloyici
xarakter dasiyir vo onlarm hayat gabiliyyatine faydali tasir gostorir. (Kopmatsany, 2012; Jloraués,
2017; Po3meroB,2013) S.M.Orexovanin todqiqat isi toxumlarm ciicorma prosesinin
stiratlondirilmoasini vo 8 mT induksiya vo 16 Hz tezliyi ilo 9 dogigalik bir magnit sahasinin
toxumlara faydali tesirini gostarir. (Opexosa, 2023). I.I. Samqunov geyd edir ki, bugda toxumu
mikrodalgali sobada asag1 vo orta enerji sarfiyyatinda sualarla emal edilorkon 60 saniys arzinds
sitillorin biokitlosinda shomiyyatli artim miisahids olunur (Illamrysos, 2017). Z.H.-M- Xasayev
iSo 0z tadqgiqatinda gostormisdir ki, elektromaqnit siialar1 ilo siialanmug distillo suyu toxumlarin
cucarmosinds istirak edon bioloji sistemlora 6z tosirini 6tirmoys gadirdir (Xamaes, 1999). Buna
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gOro do, soyuducu kameralarda uzun muddst saxlandigindan hoyatiliyi azalmis toxumlarin
cucormo qabiliyyatini stimullagsdirmaq tiglin elektromaqnit siialanmasindan istifado etmoya
cohdlor etdik (Mamenosa, 2023). Bundan slave, millimetr dalgali siialanmanin istifadasi digor
fiziki amillorin istifadoasindon daha perspektivli vo effektivdir. Kimyavi Usullardan forgli olaraq
millimetr diapazonlu elektromaqnit siialanmadan istifado edildikda, o bitkilorin hayatilik
gabiliyystino tosir edir vo eyni zamanda otraf muhito he¢ bir ekoloji zororli tasir gdstormir.
Todgiqgatin mogsadi millimetr dalgali elektromaqnit siialarinin Azorbaycan Milli Genbankinda
uzun muddst saxlanilan mixtalif qrup bitki nimunalorinin toxumlarma tasirini 0yronmok vo
cucarmoni stimullagsdirmagq tigiin optimal doza va tasir metodunu misyyan etmak olmusdur.

MATERIAL VO METODLAR

Milli Genbankin soyuducu kameralarinda saxlanilan toxumlarm keyfiyystinin qorunmasi
yollarinin axtarig1 zamani paxlali bitkilordon at paxlasi (Vicia faba L.) - Flip 12- 132 FB (2015),
texniki bitkilordon pambiq (Gossypium hirsutum L.) - AzGR 10240 (2009), taravaz bitkilorindan
pomidor toxumu (Lycopersicon esculentum Mill.) — Irma sortu (2015) misalinda millimetr
diapazonunda elektromagqnit siialarinin tosirini 9yronmok Ugln tadgiqat aparilmigdir.
Toxumlarin clicorma gabiliyyati (G), clicormis toxumlarin faizlo migdar1 (A), toxumlarin imumi
say1 (n) gostorilmisdir:

_ Ax100%
G o n

Uclincti qine kimi normal ciicormis toxumlarin faizi onun cticormo energisini qostorir. 8-ci
glindo hesablama vaxt1 ciicormis toxumlarin say1 iso clicorma gabiliyyatini qostorir
Clcarmonin nisbi doyismasi (V) dusturdan istifads etmokls hesablanmigdir:

Burada M todgigatda istifado olunmus ciicormis toxumlarin, Mo ciicormis nozarat
toxumlarinin %-dir.

Istifado olunan avadanliq Samsung C105AR/C105ABR mikrodalgali soba (230Vt/50Hz,
¢ixis glic bloku 100Vt/900Vt, EC-705 standarti, is tezliyi 2450MHz, kameranin hacmi - 28 1)
olub. Tadgigatin ilkin marhalesinds toxumlarin clicarmoasins stimullasdirici dozanin tayini Gglin
hor bir bitki toxum nlimunasi {i¢iin mikrodalgali sualarin tasir etmo muddati vo giicii se¢ilmisdir.
Tacriibonin birinci variantinda toxumlarin ciicormasini stimullasdirmagq ti¢iin quru toxumlar 300
Vt/dm3 vo 450 Vt/dm? dozalarda 40 saniys arzinds siialandirmaq iiciin istifado edilmisdir. ikinci
variantinda iso isladilmis toxumlardan, iiciinciido iso 300 Vt/dm® vo 450 Vt/dm® dozada 40
saniys arzinds elektromaqnit siialar1 ilo emal edilmis distillo suyundan siialanmamis toxumlarin
sulanmasi ti¢iin istifado edilmisdir. Nozarot Ucln distillo edilmis su ilo isladilan emal edilmomis
toxumlardan istifads edilmisdir. Todqiqatin hor bir varianti sinaq {i¢iin istifads olunan batun bitki
toxum nimunalarinin clicarmasi U¢lin barabar soraitin yaradilmasi ilo miisayiot olunmusdur.

NOTICOLOR VO ONLARIN MUZAKIROSI

Toxumlarin ciicorma gabiliyyati vo clicormoa enerjisi toxum materialinin keyfiyyatinin asas
gostoriciloridir. Vicia faba-at paxlasi (Flip 12-132FB) toxum nidmunoasindan istifado etmaklo
aparilan todqiqat zamani1 miioyyon edilmisdir ki, 9 il soyuducuda saxlanilan isladilmis toxumlar1
450Vt/d dm® dozada 40 saniys orzinds emal etdikdo clicarmis toxumlarin say1 17,5 % artrmisdir
(Sakil 1). Tacriibanin ikinci variantinda eyni dozada stialanmis su ilo isladilmis quru toxumlar
nozarot variantmin toxumlarma nisboton 22,5% daha aktiv clcormisdir. Asagi doza
300Vt/dm®/40 san. isladilmis toxumlarm ciicormosini daha az (12,5%) stimullasdirmisdir. Bu
dozada siialanmis su ilo sulanmis clicarmani isa 20,0% artirmisdir.
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Sakil 1. Mikrodalgali siialarin isladilmis at paxlasi (Flip 12-132FB) toxumlarinin clicarma enerjisina vo
clicarmoa gabiliyyatins tosiri

Ikinci tocriibade siialanmanin pambiq toxumlarma birbasa tosiri maraq dogurmusdur (Sokil
2). Stialanmanin har iki dozasmin stimullasdiric tosiri askar edilmisdir. Belo ki, 300 Vt/dm3
dozada stialandiqda ciicarmoa 16,0%, 450 Vt/dm3-ds iso 20,0% artaraqg muvafiq olaraq 72,0 va
76,0%-0 catmusdir.Daha sonra isladilmis pambiq toxumlarmin 300 Vt/dm® vo 450 Vt/dm®
dozalar1 ilo 40 saniys arzindo emal edilmoasins vo eyni dozalarla islonmis distillo edilmis su ilo
toxumlarin sulanmasina pambiq toxumlarinin reaksiyasida forglorin mioyyan edilmasi maraq
dogurdu. Birinci halda ciicormads 6,0 - 8,0%, ikincids isa 10,0 - 14,0% artim miisahido olundu.
Belalikla, belo naticays galmak olar ki, segilmis dozalarda stialanmanin an faydali tosiri pambiq
toxumlarina birbasa tasir edildikdo miisahido edilmisdir.

nazarat 300 Vt/dm3/40450 Vt/dm3/40 isladiimis isladilmis H20 (300 H20 (450
s s toxumlar+300 toxumlar+450 Vt/dm3/405) Vt/dm3/40s)
Vt/dm3/40s Vt/dm3/40s
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Sakil 2. Mikrodalgal siialanmanin isladilmig pambiq toxumlarinin (AzGR 10240) ciicarma enerjising vo
cucoarma gabiliyyatino tosiri

42



ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild X111 (2024)

Sonraki tadqiqatlarin naticalorinin tahlili gostordi ki, 9 il soyuducuda saxlanilan isladilmis
pomidor toxumlarmi (irma sortu) 300Vt/dm® dozada 40 saniyoys emal etdikdo ciicormis
toxumlarin sayr 12,0% artmisdir, lakin dozanin 450 Vt/dm®-a godor artirilmasi bdyiima vo
inkisafi longitmis va clicarmoa 6,0% azalmisdir (Sakil 3). 40 saniys arzinds elektromaqnit siialari
ilo emal edilmis distillo suyunun hor iki dozasi pomidor toxumlarmmm ciicormo prosesloring
faydali tosir gostormisdir. Bu dozada siialanmus su ilo sulanma clicarmani mivafiq olaraq 18,0 va
4,0% artirmisdir.
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Sakil 3. Mikrodalgali siialanmanin isladilnus pomidor toxumlarinin (Irma sortu) clicarma enerjisine va
clicarmo gabiliyyatins tosiri

Codval 1-do toqdim olunan mixtalif grup bitkilorin toxum nimunalarinin clicarmasine
elektromaqgnit stialanmasmin tosiri hagqmnda molumatlarm tohlili clicormani daha ¢ox
stimullagdiran emal tisullarini askar etdi. Clicarmads an ¢ox artim pambiq, at paxlas1 vo pomidor
toxum niimunalorinin ham 300 Vt/dm?®, ham do 450 Vt/dm® dozada 40 saniys orzinds siialanmis
su ilo sulanmasi tisulundan istifado edildikdo miisahido edilmisdir. Quru pambiq toxumlari
isladilmis toxumlarla miigayisads islonmosi stialanmanin hor iki dozasinin daha effektiv tasirini
askar etmisdir. Nomlonmis toxumlar: siialandirarkon stimullagdirici tasir daha az doracads 6zini
gostordi vo dozani 450 Vt/dm®/40 saniys godor artirmaq hotta pomidor toxumlarinmn ciicarmasini
longitdi. Goriiniir, bu, toxumlarin kigik 6l¢iisii olmasi ilo alagodardir.

Cadval 1.
Muixtalif pambiq toxum niimunalarinin clicarmasina elektromaqnit siialarnin tasiri haqqinda alds edilmis
malumatlarin tahlilinin naticalori

Doza / Ekspozisiya | Stalanma Cilcarmoanin

Numun@ toxum su iSladllmls niSbi d@yistSi
toxumlar | M — Mo
Cucarmanin % artimm Mo

Gossypium 300 Vt/dm3/40 s. + 16,0 + 0,28
hirsutum L. - | 450 Vt/dm3/40 s. + 20,0 + 0,35
AzGR 10240 300 Vt/dm3/40 s. + 10,0 +0,17

450 Vt/dm3/40 s. +14,0 +0,25

300 Vt/dm3/40 s. +6,0 +0,1

450 Vt/dm3/40 s. +8,0 +0,14
Vicia faba L.-| 300 Vt/dm¥40 s. + 20,0 + 0,34
Flip 12-132FB 450 Vt/dm3/40 s. +22,5 +0,39
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300 Vt/dm?/40 s. + 12,5 + 0,21

450 Vt/dm®/40 s. +175 +0,3
Lycopersicon 300 Vt/dm*/40 s. +18,0 +0,24
esculentum Mill. - | 450 Vt/dm®/40 s. +4.0 +0,05
sort Irma 300 Vt/dm®/40 s. +12,0 +0,16

450 Vt/dm®40 s. -6,0 -0,13

NOTICOLOR

Belalikla, soyuducuda uzun miiddat saxlanilan pambiq, at paxlast vo pomidor toxumlarmin
cucarmasina elektromaqnit stialarmin tasiri ilo bagli aldo edilmis naticalorin tohlili zamani
muayyan doza vo ekspozisiyalarla toxumlari clicarmesina stimullasdirict tasirin oldugu askar
edilmigdir. Biitiin tocribs variantlar1 nazaratlo mugayisads toxumun daha erkon ciicarmasi ila
xarakterizo olunurdu. Eksperimental todqiqat zamani oldo edilon naticalor ilkin metabolik
proseslori aktivlogdirmak Uglin har bir bitki novii ti¢iin xarakterik olan elektromaqnit stialarmin
stimullagdirict dozalarindan vo metodlarindan istifado etmok imkanini gostorir.
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BJIMSTHUE DJIEKTPOMATHUTHOI'O OBJIYUEHUS 1 OBJIYYEHHOM BOJIbI HA
BCXOXECTb CEMSIH PA3JIMYHBIX I'PYIII PACTEHUM

CeBunax A. Mamenosa*, Jubnypa sxadapoBa, Ixeiipan Harnesa, Hursap baxmuesa,
Bycans AxmenoBa
Hnemumym 2enemuueckux pecypcoé Munucmepcmea nayku u 06pazo8anus
Asepbatiosxcanckoii Pecnyonuxu

B CTaThe OTpaXCHbI PEIYIBTATHI HU3YUCHUA BIIMSTHU S QJICKTPOMArauTHOI'O H3IIYyUYCHHUA
MWITMMETPOBOTO JIMana3oHa Ha ceMeHa Oo0pas3loB Pa3lUYHBIX TPYI PACTEHHMH, JUIMTENFHOE BpeMs
xpanuBmmxcs B HarmmonameHom ['eHOanke A3zepOaifpkaHa W ONPEACICHHUsS] ONTHMAIBHON 03B H
ciocoba  BozneWcTBUS sl Hambonee d(PQEKTUBHOW CTUMYJISIIMU TpopactaHus ceMmsH. OOpaborka
MpOBOANIIACH KaK CYyXUX M 3aMOYCHHBIX CEMAH, TaK U HHCTHHHHpOBaHHOﬁ BOJIBI, Hpe}lHaSHa‘IeHHOﬁ JUIISL
MOJIMBA OMBITHBIX CeMsH. MaTeprasoM Il HCCICSIOBAHUI CIYKHIIM 00pas3iibl XJIomyaTHrka - GOossypium
hirsutum L.- AzGR 10240 (2009 rox), xonckux 600608 - Vicia faba L.- Flip 12-132 FB (2015 ron),
momumopa - Lycopersicon esculentum Mill. - copr Mpma (2009 rox) u3 xosurekimyu HaIroHaIBHOTO
I'enbanka. B xagecTBe 000pymOBaHMs HCIIOIB30BAIaCh MHKPOBOIHOBas eub Samsung C105 AR/ C105
ABR (230Vt/ 50Hz, 6mok BeixoaHo#t momaoctr 100 Vi/ 900 Vt, cranmapt EC - 705, pabouas gacrora
2450 MHz, o0bem kamepnl - 28 ). OleHKa SHEPrdM IPOPACTaHHS M JKU3HECIIOCOOHOCTH CEMSH
MPOBOAMIACE IO TECTy IAa0OpaTOpPHOW BCXOXKECTH. AHAIM3 JAaHHBIX BIWSHUS DIIEKTPOMATHUTHOTO
OOJTydeHHsT Ha BCXOXKECTb CEMsSIH OOpa3loB TEXHUYECKHX, OO0OOBBIX M OBOIIHBIX KYJIBTYpP BBISBHLI
CTUMYNHpYIOIIE B OONBIIEH CTelmeHu mpopacTaHne Meronsl o0paborku. [Ipupoct Bexoxectn
HaOmoancs y BCeX OOpas3loB IPH HCIIONB30BAHMHM METO/a TIONHWBa OOJMYYeHHOW BOJOW CeMSH
XJIOITYaTHHKA, KOHCKHX G06OB M momumopa Kak 1030i 300 Vt/dm®/ 40 cexynn Tak u nosoit 450 Vt/dm?/
40 cexyrn. Opmaako 3T1oT (et Obur Oojee BHIpAXKEH B BapuaHTe ¢ 0OpabOTKONH CyXWX CeMsH
XJomyatHuka. [Ipu OONMydeHUM 3aMOYCHHBIX CeMsSH J3(PQPEKT CTUMYISIUN TPOSBHICS B MEHBIICH
CTEIIeHH, a yBenuuernue 1036l 10 450 Vt/dm® 40 cek. nae MOmABIAIO NPOPACTAHHE CEMSH TIOMHIOPA.
[Mony4yeHHsle B XOJ€ TMPOBEACHHBIX OKCIEPUMEHTAJBHBIX HWCCICIOBAHUN pPE3yabTAaThl TMO3BOJISIOT
MPEANONIONKHUTh BO3MOXKHOCTh HCIOJB30BAHUS CTHUMYJIUPYIOIIUX, XapaKTEPHBIX JUIS KaXKIOro BHJA
pacTeHHi 7103 3JIEKTPOMATHUTHOTO U3TYUCHHS JUTsl AKTUBAI[UK TIEPBUYHBIX ITPOIIECCOB METa00IN3MA.

Knroueswie cnosa: CeMeHa, XparneHue, 6CxoxHcecntvb, J1EKmMpOoMAacHUNMHoe usinyiyenue

INFLUENCE OF ELECTROMAGNETIC RADIATION AND IRRADIATED WATER ON THE
GERMINATION OF SEEDS FROM DIFFERENT PLANT GROUPS

Sevinj A. Mammadova, Elnura Jafarova, Jeyran Nagiyeva, Nigar Bakhshieva,
Vusalya Akhmadova
Genetic Resources Institute, Ministry Science and Education of the Republic of Azerbaijan

The article presents the results of studying of the influence of electromagnetic radiation in the
millimeter range on seeds of various groups of plants samples, stored for a long time in the Azerbaijan
National Genebank and determining the optimal dose and method of exposure for the most effective
stimulation of germination. Treatment was carried out both with soaked seeds and with distilled water
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intended for watering experimental seeds. The materials for the research were samples of cotton -
Gossypium hirsutum L. - AzGR 10240 (2009), faba beans - Vicia faba L.- Flip 12-132 FB (2015), tomato
- Lycopersicon esculentum Mill. - variety Irma (2009) from the collection of the National Genebank. The
equipment used was a Samsung C105AR/C105ABR microwave oven (230Vt/50Hz, output power unit
100Vt/900Vt, EC-705 standard, operating frequency 2450MHz, chamber volume - 28 I). Analysis of data
on the influence of electromagnetic irradiation on the germination of seeds of samples of industrial,
legume and vegetable crops revealed treatment methods that stimulate germination to a greater extent. An
increase in germination was observed in all samples when using the method of watering with irradiated
water. However, this effect was more pronounced in the variant with the treatment of dry cotton seeds.
When irradiating soaked seeds, the stimulation effect appeared to a lesser extent, and increasing the dose
to 450 Vt/dm*/40 sec. even suppressed the germination of tomato seeds. The results obtained during the
experimental studies suggest the possibility of using stimulating doses of electromagnetic radiation
characteristic of each plant species to activate primary metabolic processes.

Keywords: seeds, storage, germination, electromagnetic radiation
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THE ROLE OF NANOPARTICLES IN INCREASING THE YIELD AND
QUALITY OF FRUIT PLANTS
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KHIDIROVA®
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Attempts to use nanomaterials, including nanoparticles, to increase the productivity of
agricultural plants, resistance to stress factors, as mineral fertilizers, are giving real results. The impact
of nanoparticles on plants can be positive or negative, depending on what they are made of, how much
is used, and the environment. Nanoparticles can play an important role in plant growth stimulation
and protection.In a study, nanoparticles were sprayed on Golden Delicious apple trees flowers to see
how they affected the fruit. The results showed that nanoparticles can improve the productivity and
and quality of the apples. In this study, scientists looked at how tiny particles called nanoparticles
build up in the fruits of apple trees when they are sprayed with certain types of nanoparticles.The
experiments were conducted in the experimental field of the Scientific Research Institute of Fruit and
Tea Growing located in Zardabi settlement of Guba region (Republic of Azerbaijan) during the 2022-
2023 season. Trees were sprayed with solutions of 0.5g/l SiO, and Fe;O4 nanoparticles in deionized
water during the initial flowering period and 40 days after flowering. The effect of nanoparticles on
the fertilization of flowers, the number and chemical composition of fruits was studied. Diffusion and
accumulation of nanoparticles in apple fruits were investigated by TEM analysis and EPR method.
The results showed that nanoparticles have a significant effect on the productivity of the Golden
Delicious apple variety, the chemical composition of the fruits, and they can be collected in both the
peel and the flashy part part of the fruits.

Keywords: nanoparticle, apple variety, Golden Delicious, nanotechnology, productivity

INTRODUCTION

Recent achievements of Science and technology allow efficient production of agricultural
products, as well as expansion of production potential and opportunities (Avestan,2019).In this
regard, the main priority direction for the further development of the agricultural sector is its large-
scale intensification(Rai, 2018). Nanotechnology and nanomaterials agriculture it is widely applied
in many fields. The application of nano-products in crop production instead of fertilizers ensures the
adaptation of the plant to unstable weather conditions and an increase in the productivity of almost
all food, as well as technical plants(Elmer, 2016).Due to their unusually small size, these
preparations have the maximum penetration ability into the leaves, stem sand root sof the plantin
Studies and observations have shown that nanomaterials increase the utilization of nutrients by
plants, reduce chemical contamination of the soil, minimize the possible negative effects of
fertilizers applied in excess of the norm, and reduce the frequency of fertilizer application (Laware,
2014).These nanoparticles have high impact efficiency, gradually dissolving.

MATERIAL AND METHODS

In the literature, the Golden Delicious variety is shown as a hybrid of the Grimes Golden and
Golden Reinette varieties. It was first found at the end of the 19th century in West Virginia, USA
(Figurel).
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Figure 1. Golden Delicious apple variety

The trees of the Golden Delicious variety are small, reaching 3 m in height. The first fruits
appear 2- 3 years after planting. In the first year, the fruits are weak, but in the second, the branches
harvest. 2-3 apples grow at one place on the branch. At the age of 6-7, it is possible to collect up to
17 kg of fruit from one tree. Golden Delicious apple trees are long-lived (Suleymanova, 2018).They
can live up to 30 years and bear fruit. The crown of the trees is round and dense. Apple trees need
pruning every year. The leaves are oval, wrinkled, and have long tips. The shade of the leaf plate is
light green. The apple tree blooms in white and pink. The branches fall down when bearing fruit.
Golden Delicious is a winter apple variety. The Golden Delicious apple variety is disease and cold
resistant. Harvest is the end of September. After harvesting, this variety can be stored for a long
time in warehouses. The fruit of this apple variety is medium-sized, round-conical. The stem is very
long, the bark is yellow-green, sparsely mottled. The pulp of the fruit of the Golden Delicious
variety is dense, slightly sour, juicy and pleasantly fragrant. The amount of sugar in fruits is 10-
13%. As the harvest approaches, apples turn golden yellow. If they grow on the sunny side, a blush
appears on the surface of the apple. This variety has some disadvantages: the trees are demanding
from growing conditions and care. In regions with high humidity, apple trees suffer from powdery
mildew, they are intolerant of drought, and if the temperature regime during storage is not observed,
the fruits may fade(Hasanov, 2010).

For two years of research work (2022-2023), an area of 40 m2 has been allocated for the
experiment at the Scientific Research Institute of Fruit and Tea Growing located in the Guba region
(Figure 2). The field is divided into three parts, each with three trees. The distance between the trees
is 140 m. | - area is called A option, 11- area is called B option, and I11- area is called C option.

Figure 2. Experimental field

In option A, SiO (silicon dioxide) nanoparticles with a size of 20 nm are given to the trees.
The nanoparticles are mixed in water and given in equal amounts to each of the three trees.
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Nanofertilizers were applied to the field twice a year: during the flowering period, 40 days after
flowering. Option B — control area; No nanoparticles are delivered to this area. In option C, Fe3O4
(magnetite) nanoparticles with a size of 20-30 nm are given to the trees. The nanoparticles are
mixed in water and given in equal amounts to each of the three trees. Nanofertilizer is applied to the
field twice a year: during the flowering period, 40 days after flowering (Ismayilova, 2022 ). The
scientific research work was carried out for 2 (two) years. The following analyzes were carried out:
- Nanoparticles used for research at Baku State University were passed through a sonar device. - In
terms of food safety of the product obtained as a result of the research works, it was examined at
Baku State University, Azerbaijan Medical University, Institute of Radiation Problems and
Scientific Research, Institute of Fruit and Tea Growing . Samples were taken to the Electron
Microscopy laboratory located at the Department of Histology at the Azerbaijan Medical
University. Samples taken from the bark and pulp of the apple plant were examined in the Electron
Microscopy laboratory under an electron and light microscope (Kuo, 2014) As a result of the
conducted analysis, it was determined that no pathological condition was observed in the cells of
the apple fruit. - As a result of the analysis carried out by the Electron Paramagnetic resonance
(EPR) method in the Electron Paramagnetic laboratory of the Institute of Radiation Problems of
ETN, it was confirmed that the magnetite (FesO4) nanoparticle did not penetrate into the peel, pulp
and seed of the apple fruit. - Mechanical and chemical analysis of fruits was carried out in the
Biochemical analysis laboratory at the Scientific Research Institute of Fruit and Tea Growing .

CONCLUSIONS AND DISCUSSION.

The research works were conducted in the research area located at the Institute of Fruit and Tea
Growing in Guba region in 2022-2023. In the tables given below, the results of phenological,
pomological and chemical analyzes of the Golden Delicious apple variety are shown in a
comparative form. Table 1 shows the phenological observations for 2 years.

Table 1.

Phenological observations of the Golden Delicious variety for 2022-2023

Phenological observation 2022 2023

Bud awakening 13.04.2022 05.04.2023
First flowering 19.04.2022 20.04.2023
Full bloom 25.04.2022 26.04.2023
End of flowering 05.05.2022 06.05.2023
Harvesting 19.09.2022 21.09.2023

If we compare the pomological observations given in Table 2, we will see that an increase in the number
and weight of the fruit was observed in 2023 compared to 2022.

Table 2.

Pomological observations on the Golden Delicious apple variety(19.09.2022/21.09.2023)

. . . The size of the
Area Ne Th? number of ripe We_lght of ripe circumference of Fruit height, cm
fruits number fruits, kg -
Tree Ne the fruit, cm
2022 2023 2022 2023 2022 2023 2022 2023

S1:Al 173 175 13.7 21.3 20 21 6 6.5
S1:A2 8 100 1.2 12.3 20 20.5 6.5 7
S1:A3 140 140 13.6 17.3 21 21 7 6.3
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S2:Al 3 53 0,4 6.5 20 20 6 6.2
S2:A2 60 60 7.4 7.4 21,5 20 6.2 6
S2:A3 12 70 15 8.6 20 21.3 6.5 6
S3:Al 126 128 10.4 15.8 21.2 21.5 6.5 6
S3:A2 17 145 1.9 17.9 21 20.2 6.5 6.3
S3:A3 91 89 8.9 11 21 21 6.5 6.5

If we compare the mechanical and chemical analysis indicators of the fruits given in Table 3, we will see that
in 2023, compared to 2022, an increase was observed in the amount of total sugar, the amount of soluble
matter, and the amount of acidity

Table 3.

Mechanical and chemical analysis indicators of fruits of apple varieties (Golden Delicious)
By wet weight, in %

- Sugar in % Soluble dry | Vitamin C, -

The Humidity 9 matter mg % Acidity

No | ame Sucrose Summa
of the Monosacharide
variety

N Q N Q N Q N Q N Q N N N &
& & & & & & & & & & & I I I

Areal,

1 | Treel, | 84,0|83.0| 9,39 |1080| 1,93 | 0.69 | 11,32 | 11.49 | 145 | 150 | 2,64 | 2.11 | 0,27 0.32
Fes O4
Areal,

2 | Tree2, | 84,0 | 810 9,90 |10.63 | 1,10 | 3.29 | 11,00 | 13.92 | 14,2 | 17.0 | 2,99 | 211 | 0,25 0.37
Fes O4
Areal,

3 | Tree3, | 84,0 | 78.0 | 10,54 | 10.84 | 0,84 | 1.04 | 11,38 | 11.84 | 140 | 13.4 | 299 | 299 | 0,23 0.48
Fes O4
Area2,

4 | Tree2, | 85,0 | 73.0 9,3 11.26 | 1,67 | 3.48 | 10,97 | 14.74 | 13,2 | 170 | 2,82 | 229 | 0,27 0.40
control
Area2,

5 | Tree3, | 850|830 | 965 | 965 | 1,03 | 288 | 118 | 1293 | 145 | 155 | 264 | 211 | 027 | 037
control
Area3,

6 | Treel, | 75,0 | 81.0 | 15,09 | 11.16 | 2,23 | 2.53 | 17,32 | 13.69 | 22,0 | 175 | 2,11 | 1.94 | 0,45 0.33
Si O2
Aera3,

7 | Tree2, | 82,0 | 80.0 | 11,88 | 11.97 | 1,84 | 0.16 | 13,72 | 12.13 | 15,6 | 17.0 | 1,76 | 2.29 | 0,30 0.40
Si O2
Aera3,

8 | Tree3, | 850 | 78.0 | 10,88 | 13.07 | 0,17 | 2.67 | 11,05 | 15.74 | 135 | 195 | 1,76 | 2.11 0,27 0.48
Si O2

CONCLUSION

In the area where magnetite (Fez O4) nanoparticles were applied, the number of ripe apple fruits
increased by 2.5 times. The number of ripe fruits increased twice in apple trees treated with silicon
dioxide (SiO2) nanoparticles. During the chemical analysis, the quality indicators were better
compared to the control

50



ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild X111 (2024)

REFERENCES

Suleymanova.Y. Tumlu meyva bitkilori Baki: 2018;257[Y. Suleymanova. Pome fruit plants
Baku.2018; 257( in Azerbaijani)]

Hasanov. Z., 9liyev. C. Meyvogilik. Baki: “MBM”, 2011; 520.[Z. M. Hasanov, Fruit Growing,
Baku “MBM” 2010; 217( in Azerbaijani)]

Avestan, S., Ghasemnezhad, M.,Esfahani, M., Byrt, C.S. Application of nano-silicon dioxide
improves salt stress tolerance in strawberry plants. Agronomy 2019;9:246

Elmer, W.H., White, J.C. The use of metallic oxide nanoparticles to enhance the growth of
tomatoes and eggplants in disease-infested soil or soilless medium. Environ. Sci. Nano. 2016; 3:
1072-1079

Feregrino-Perez, A.A., Magafa-L06pez, E., Guzman, J., Esquivel, K. A. general overview of the
benefits and possible negative effects of the nanotechnology in horticulture. Sci. Hortic. 2018;
238:126-137

Ismayilova,L. 1. Ahmadov, E. Gasimov , F. Rzayev, J. Sultanova, H. Ahmadova. Effect of
nanoparticles on the Golden Delicious apple flower fertilization process and accumulation in the
fruit, Acta Botanica Caucasica, Volume 1, Number 2, December 2022; 46-56

Kuo J. Electron microscopy: methods and protocols. Totowa: Humana Press, 2014; 799 . DOI
10.1007/978-1-62703-776-1

Laware S.L., Shilpa Raskar. Influence of Zinc Oxide Nanoparticles on Growth, Flowering and
Seed Productivity in Onion. Int.J.Curr.Microbiol.App.Sci 2014, 3(7) :874-881

Rai, P.K., Kumar, V., Lee, S, Raza, N., Kim, K.H.,Ok, Y.S., Tsang, D.C. Nanoparticle-plant
interaction: Implications in energy, environment, and agriculture. Environ. Int. 2018; 119: 1-19

MEYVO BITKILORININ MOHSULDARLIGININ VO KEYFIYYOTININ ARTIRILMASINDA
NANOHISSOCIKLORIN ROLU

. * . -
Lamiys Ismayilova ! , Ismat @hmoadov 2, Mirzo Musayev 3, Yevgeniya Xidirova °

Milli Aerokosmik Agentlik Ekologiya Institutu.
2 Baki Doviat Universiteti ‘
3Azorbaycan Respublikast Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu

Kond toesarriifat: bitkilarinin mahsuldarligini, otraf alomin stress amillorina davamliligini artirmaq tigiin
nanomateriallardan, o ciimladan nanohissaciklordan mineral giibra kimi istifads etmok son zamanlarda real
naticalor verir. Nanohissaciklor bitkilordo mohsuldarligin artiminin stimullagdirilmas: va bir sira gatin
atmosfer soraitino doziimli olmasinda miihiim rol oynaya bilor. Toacribalor gdstorir ki, nanohissaciklor
havadan, torpagdan vo sudan bitkiloro migrasiya eds bilir vo bir sira fizioloji proseslora tosir gostorir.
Nanohissaciklorin bitkilora tesiri onlarin torkibindon, konsentrasiyasindan, totbiq tisullarindan, straf muhit
soraitindon vo bitkilorin néviindan asili olarag hom musbat, ham do manfi ola bilor. Bu magalods gigak va
yarpaglarina SiO, vo Fe3O4 nanohissaciklori sopilon agaclarin meyvalorinds nanohissaciklorin toplanmas,
onlarin meyvolorin say1 va torkibino tosiri Oyronilmisdir. Intensiv bagciliqda istifada olunan, sonaye
becarilmasi liglin yararli vo yilksok mohsuldarliga malik olan bu nov agaclar tizarinds tacriibolor aparilmigdir.
Tocrubalor Quba rayonunun (Azorbaycan Respublikasi) Zordabi gosobasinds yerloson Meyvagilik va
Caycihiq Elmi-Todgiqat Institutunun tocriiba sahesinds 2022-2023 -cii illor mdvsiiminds aparilmsdr.
Beloki, tocriibads istifads edilocok 0,5 q SiO2 vo Fe;04 nanohissaciklorini sonatorda 15 dagige muddstinds
1litr distillo suyunda garigsdirildigdan sonra 7-8 saat orzinds istifado etmok lazimdir, ¢iinki nanohissaciklor
suda holl olmadigindan ¢iiokiintii verir vo tasir gabilliyyati asagi disiir. Alinan 0,5 g/l SiO2 vo FesOs
nanohissacikli mohlul agaclara tam ¢igokloma dévrinds vo ¢Gigoklomoadon 40 giin sonra  piiskiirtiilmisdiir.
Nanohissaciklorin ¢i¢aklorin mayalanmasina, meyvalorin sayma va kimyavi torkibins tasiri 0yronilmisdir.
Alma meyvalorinds nanohissaciklorin  diffuziyast vo toplanmasi TEM analizi vo EPR Usulu ilo
aragdirilmigdir. Noticalor gostorib ki, nanohissaciklor “Golden Delicious” alma sortunun mohsuldarligina,
meyvalorin kimyavi torkibino ohamiyyatli tesir gostorir vo onlar1 hom meyvalorin gabigda, ham do
meyvalarin atli hissasinds miqrasiyasi dyranmok mimkindr.
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Acar sozlar: nanohissaciklor, alma sortu “Golden Delicious, nanotexnologiya,mahsuldarliq

POJIb HAHOYACTMUI B ITIOBBILLEHUN YPO)KAjIHOCTH N KAYECTBA
IJ1I0JOBbIX PACTEHUU

*

Jlamus Ucmaiinnosa ! |, Mcmer Axmenos > , Mupsa Mycaes °, Esrenus Xuaupona >

'Hayuonanvnoe Aspokocmuueckoe Aeencmea Uncmumym Exonocus
2 Bakunckuti 20¢y0apcmeentoiti yHugepcumem
SUnemumym zenemuueckux pecypcos Munucmepemea Hayku u 06pazo8anus
Asepbatioxcarnckou Pecnyonuxu

Hcnonk3oBaHre HAHOMATEPUAIIOB, B TOM YHCIIe HAHOYACTHUII, B KAUECTBE MHUHEPAIBHBIX YAOOpEHUH /ISt
TOBBIIICHUST YPOXKAWHOCTH CEIbCKOXO3SIMCTBEHHBIX KYJIbTYP M MX YCTOMYHMBOCTH K CTPECCOBBIM (haKTOpam
OKPYIKaIOIIEH Cpejibl B TIOCIEIHES BPEMS AaJI0 pealibHbIC Pe3yiibTaThl. HaHOUACTHIBI MOT'YT UTPaTh BAKHYIO
pOIb B CTUMYJUPOBAHUM POCTA YPOXKAWHOCTH CEIbCKOXO3SMCTBEHHBIX KYJIBTYp M IOBBIIICHUH
YCTOWYMBOCTH PACTEHUH K CYpOBBIM aTMOC(EpPHBIM YCIOBHAM. OKCIEPHUMEHTHI ITOKa3bIBAIOT, YTO
HaHOYaCTUIIbI MOI'yT MHUI'PUPOBATh M3 BO314yXda, IIOYBbBI W BOABI B PACTCHHA W BJIMUATH Ha Pl
(1)I/I3I/IOHOFI/I‘IGCKI/IX IIpoOIECCOB. Bimsaue HAaHOYAaCTHUIl Ha paCTCHUA MOXET OBITH KaK ITOJIOKUTCIBbHBIM, TaK U
OTpULATCIIbHBIM B 3aBUCHUMOCTH OT HWX COCTaBa, KOHUCHTpaluKW, METOAOB IIPUMCHCHUS, YCJTOBI/Iﬁ
OKpy’Karollel cpeibl W BUJia pacTeHUi. B JaHHON craThe M3y4eHO HAKOIUIEHHME HAHOYACTUI] B IUIOAAX
JIEPEBbEB, I[BETKU M JIMCThS KOTOPBIX ObLIM omnpbickaHbl HaHo4acTtuiiamu SiO2 u Fe3Os, u ux BIUsSHUE HA
KOJIMYECTBO M cocTaB IUI0A0B. Ilockonbky copt siojmonu [onmmen Jlenmuiinec IIHPOKO HCIOIL3YETCS B
UHTCHCUBHOM CaJOBOACTBC, IPUIOACH JIA IIPOMBIINUICHHOTO BbIpalllMBaHUA W o6na11aeT BBICOKOH
MPOAYKTUBHOCTBIO, JKCIIEPHUMEHTHI MPOBOAWIINCH Ha AEPEBBSIX 3TOro copta. OMBITH MPOBOAWINCH HA
OIBITHOM TI0Jie HaydHo-ncciiemoBaTenbcKoro MHCTHTYTA TUIONOBOJCTBA M YaeBOZCTBA, PACIIONOKEHHOM B
noceske 3apmnabu ['younckoro paiiona (AsepOaiimkanckas Pecryonuka) B ce3oH 2022-2023 romos. Ilocie
cmemuBanus 0,5 r Hanouactun SiO; u FesOs B 1 1 AMCTHILIMPOBAaHHON BOIBI B TEUCHHE 15 MHHYT B
COHATOpE €ro CIIeAyeT WCIOIb30BaTh B T€UEHHE 7-8 YacoB, MOCKOJIbKY HAHOYACTHIIBI HE PACTBOPSIOTCS B
BOJIE, IO3TOMY BBINAAAIOT B 0CaJ0K ¥ 3((HEKTHBHOCTh CHUXKAETCS. Moay4yrin HaHodacTuibl SiO2 u FesOs B
koHmeHTparmu 0,5 r/71, pacTBOp ONPBHICKUBAIH JEPEBbsl BO BpeMs TOJHOTO IBeTeHHs u yepe3 40 nHel mocie
[BETEHHs. BBIIO M3ydeHo BIMsSHHWE HAHOYACTHUI[ Ha OIJIOAOTBOPEHHE IIBETKOB, KOIWYECTBO U XMMHYECKHIA
cocraB 1uonoB. Auddy3nro n HaKOIUIEHNE HAHOYACTHII B TUIO/IAX SOJIOHH MCCIeNoBaIH ¢ momorisio TEM-
ananmmsa u merofa OIIP. PesymbraTer mokaszany, 9TO HAHOYACTHIIB OKA3BIBAIOT 3HAYMTENFHOE BIMSHUE HA
MPOAYKTUBHOCTH copTa si6ok ["onmen Jlenniec, XuMHUYECKUi COCTAaB TUIOIOB M MOTYT HAKAIJTUBATHCS KaK B
KOXKype, TaK U B ITIOJOHOCHOM YacCTH IIJIOA0B

Kntouesvle cnosa. Hanouacmuywvl, copm  a6aox, "lonoen  [emuwec”, Hanomexuonozuu,
NPOOYKMUBHOCb

Capa tagdim etmisdir: Sevinc M. Mammadova, b.0.f.d., dosent
Redaksiyaya daxil olma tarixi: 03.07.2024

Takrar iglanmaya gondarilma tarixi: 11.08.2024

Capa gabul edilma tarixi: 25.09.2024
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W3YUEHUE YCTOMYUBOCTHU THBEPUJIOB XJIOITYATHUKA K
BEPTULHMNJ/IVIE3HOMY BUWITY HA HCKYCCTBEHHO-
NHOEKIIMOHHOM ®OHE

HAWJISI MAMEJOBA *, CEBUHXKX A. MAMEJOBA, I'lOJIbILIAH ABAYJAJIUEBA,
OUPY3A IOHYCOBA

HUnemumym cenemuueckux pecypcos Munucmepemesa nayku u oopazosanus Azepbatiodcanckotl
Pecnybnuku, baxy, AZ 1106, np.Azaonvie, 155
naila.xurshud27@yahoo.com

B cratbe mpeactaBieHbl JaHHbIEe (UTONATOJIOTMYECKON OLEHKH THOPWAOB, MOJYYEHHBIX OT
BHYTpuBHA0BBIX (G.hirsutum L. x G.hirsutum L.), (G.barbadense L. x G.barbadense L.) u Me:kBHI0BBIX
(G.hirsutum L. x G.barbadense L.) ckpemmBanmii Ha HCKyccTBeHHO-HHpeKIHnOHHOM ¢one. B
pe3yJbTaTe HCCAeI0BAHUS ObLJIM BbIABJIEHbI YCTOHYMBBIE K BEePTHIWILIE3HOMY BHJATY (POPMBI
xJomyaTHuka. BuyrpusuaoBbie ruopuabl (G.hirsutum L. X G.hirsutum L.) B GosiblieHCTBe ciIy4yaeB
0Ka3JIMCh TOJEPAHTHBLIMH TO ecTh cocTaBuin 44,8%, a Tak:ke MeskBHI0OBbIe ruopuanl (G.hirsutum L.
X G.barbadense L.) To:xe B GoJiblIeHCTBE CJAy4aeB ObLIH TOJIEPAHTHBLIMH M cocTaBuau 54,6%. B
OTJIMYMEe OT HHUX BHYTpuBHIOBble ruopuabl (G.barbadense L. x G.barbadense L.) mnoka3zanm
YCTOMYUBBIN pe3yjbTaT K BepTHHH/Ie3HOMY BHITY. UX MpoueHT ycToiiuMBOCTH cocTaBHI 66,7%.
YcroiiunBble K 32001€BaHHI0 BHJITOM THOPHABI pearupyloT Ha Bo3lelicTBHe rpuda-mapasuta B
MeHbIIIell CcTenmeHHW, MPOSIBJAASA OOJbIIYI0 CTAa0WJIBHOCTH, YeM BOCHpUMMYMBBLIe. 3ameHa
BOCIIPUMMYHBBIX COPTOB XJOMYATHHKA OTHOCHTEIbHO BUJITOYCTOMYMBBIMHM [1aeT MOJOKHUTETbHbII
3(peKT B OTHOIIEHUM CHHKeHHUS] BUITA. BoJBIIMHCTBO McciiefoBaTesiell A0MyCcKaloT, YTO BHepeHne
OTHOCHTEJHHO BWJITOYCTOIYMBBIX COPTOB sABJsdeTcA HauOojee JI(PPeKTUBHBIM MepoNpHATHEM,
KOTOpOEe HECKOJIbKO MOKeT PellIuTh MpodjieMy BHJITA. OueHka ycTOYMBOCTH THOPUIOB
XJIOMYATHUKA K BePTHHWIJIE3HOMY BHJITY MOKa3ajna, 4YTO HAMJIYYIIUMH OKa3aJMucCh CJedylolue
rudpuabl: Pima x Termez-7; AP-317 x Termez; AP-317 x Pima; Q-2 x Termez. ¥ 3Tux rubpuaon
Takke M Macca OJHOH KOpoOouYKkHM ObLIa BbIIE 5 T, 4YTO SIBJAsIETCS MOKa3aTejleM BBLICOKOM
ypo:kaiinocTu. FIX BbICOKasi yYCTOWYMBOCTH BbIPA:KaeTci B TOM, YTO 00/1€3Hb NMPOTEKAET O4YEHb
Me/JIeHHO H PACTeHHs He TepSI0OT ACCHUMHJISINMOHHOI CIOCOOHOCTH B TeUeHHe BCEro BereTaluoOHHOr o
nepuoaa, Mpu4eM B CHJIbHOI CTemeHH MOPAXKAIOTCH JUIIb eIMHU4YHbIe pacTeHusTakum oOpasom,
BblJleJICHHbICE HAMU B pe3yJbTare (pMTONATOJOrH4ecKOi OLEeHKHM YCTOMYMBOCTH K BHJITY IHOpUIHbIE
¢popMbl  XTOMYATHHKA MOTYT OBITh HCHOJb30BAHBI B CEJIEKIMOHHOM MpoLecce, KaK JAOHOPHI
YCTOIYHBOCTH K BEPTHIHJI€3HOMY BHUJITY.

Kniouesvie cnosa: xnonuamnux, G.hirsutum L., G.barbadense L., eubpuowl, 6onesnu, eunm,
YCMOUYUBOCHIb.

BBEJEHHUE

OpHOl U3 NPUOPUTETHBIX TEXHUYECKUX CEIbCKOXO3SMCTBEHHBIX KYJBTYP, BBIPAIINBAEMBIX B
A3zepOailjpkaHe ¢ JaBHUX BpEMEH, sBIIseTCS XJomyaTHUK. IToTpeGHOCTH B MPOIYKTHBHBIX, C
BBICOKUM BBIXOJIOM KAaueCTBEHHOI'O BOJIOKHA, YCTOWYMBBIX K OOJIE3HSM M BPEIUTENSIM COPTOB
XJIOITYaTHUKA BO3PACTAET € KaXAbIM TofoM.Co3/aHuEe HOBBIX COPTOB PACTEHMH pa3IMYHOIO
HamnpaBJICHUs B 3HAYUTEIBHOW Mepe 3aBUCHT OT MHOrooOpasus HMCXOJHOTO MaTepuasajyis
BKJIIOYEHUSI €r0 B CeJIeKUMOHHBIe mnporpammbl. B HammonanshHom ['enbanke AsepOaiimxaHa
coxpansiercs 6osee 1500 neHHBIX GOPM M COPTOB XJIOIYATHHKA.

JU1st HOJTy4eHusl BBICOKUX U YCTOMYUBBIX YPOKaeB XJIOMYATHUKA OOJIbIINE TPYAHOCTH CO3/Al0T
BpenuTenu u 6omne3nu. Cpeau 3a00eBaHUi XJIOMUAaTHUKA HAHOOJBIINN YyIiepO HaHOCST KOpHEBas
THUJIb, TOMMO3 U BUIIT (yBsiiaHue). OCOOEHHO BpEIOHOCHBIM 3a00JI€BaHUEM XJIOTTUYATHUKA
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ABNsIeTC MH(MEKIMOHHOE YBsiIaHUE (BWUJT), KOTOPOE BBHI3BIBACTCS JIByMs MATOTCHAMU —
napasurndeckumu rpudamu Verticillium u Fusarium, B cBsi3u ¢ ueM pa3sinyaroT BEpTUILMIUIC3HBIN 1
(dy3apuO3HBIN BUIIT.

I'pn® HauMHaeT pa3BUBATHCSA MpPU BIAKHOCTH TOYBBI 20%, ONTUMAIBHOW CYHTACTCS
BIaXHOCTh 60-70%, Goiee BBICOKAs BIAKHOCTH 3aJIEP’KUBACT MPOPACTAHUE MUKPOCKICPOIMEB U
pa3BuTHe TpuOa. YCTAaHOBIEHO, YTO MpPH MPOPACTAHUH MHKPOCKIEPOLMEB MOXKET MPOMCXOIHUTH
aHACTOMO3 OTAEIBHBIX TU( Trpuba. DTO MO3BOJISAET BBICKA3ATh IPEATIOJONKEHHE O IOSBICHUH
MyTalfif, CBA3aHHBIX C TEHOTHUIIMYECKMMH HW3MEHEHHsSMH Tpuba. Buammo, STHM U MOXHO
OOBSICHATh YCWJIGHHE MOPAKAEMOCTH HEKOTOPHIX COPTOB, paHEE€ CUMTABIIMXCS YCTOWYMBBIMU K
BeprunmiuiesHomy Buiary. V.dahliae Klebahn mopaxaer oxono 700 BHIOB TpaBSHHCTBIX H
npeBecHBIX pacTeHud u3 38 cemeiicTB. OnHako, OH 00JagaeT M30MPATEIbHON CIIOCOOHOCTHIO,
BCTPEYasiCh MCKITFOUMTENIFHO Ha JIBYIOJIbHBIX PAaCTEHUSX. 3JaKOBBIE W JIMJICHHBIE KYJIbTYphl OH HE
nopaxaeT. beccMeHHOe BO3/€TBIBaHUE XJIOMYATHUKA M APYrHX IMOPAKAEMbIX KYJIbTYp BEAET K
HaKOIUIEHUIO MH(EKIMOHHOTO Hauyaia B noyse. biarojgaps cenekUMOHHON paboTe co3/laH psij
HOBBIX COPTOB, OTHOCHUTEIILHO YCTOWUYMBHIX K maToreny (Ilepeceinkun, 1989)..

Copra tonkoBosiokHuctoro (G.barbadense L.) xmomyatHuka mopakaroTcs MPEUMYILECTBEHHO
by3apuosubiM, a  cpeaHeBosiokHucToro  (G.hirsutum  L.)  BepTHIMJUIE3HBIM  BHJITOM.
TOHKOBOJIOKHHUCTBIN XJIOMMYATHUK XOTS W MOPAKAETCs] BEPTUIMIUIC3HBIM BHJITOM, HO TIPOSIBIISIET
M3BECTHYIO TOJIEPAHTHOCTh K HEMY, IOJTOMY IOTEPH €ro ypokas OT OOJIe3HHW 3HAYUTEIHHO
MeHbIne. [IporeHT mopakaeMOCTH CPETHEBOJIOKHUCTOTO XJIOTTYATHUKA BEPTHIMIUIC3HBIM BHIJITOM
MOeT npeBsimaTh 60%. [Ipu 3a60neBaHNM 3TOI OO0JIE3HBIO HE TOJBKO YMEHBIIAETCS YpPOKaid,
HO W B 3HAYUTEIHHON Mepe CHIKAETCS €ro KauyecTBO — JUTMHA, KPETOCTh BOJIOKHA, MAaCIUIHOCTD,
BCXO0ECTh CEMSIH.

Cpenu 607p1I0T0 pazHOOOpa3Hsi UMEIOIINXCS COPTOB U BUJOB XJIOMMYaTHUKA UMEETCSl 3aMETHOE
paznuuMe 1O  CTENEeHM YyCTOWYMBOCTM K  3aboneBaHuto. B Hacrosimee Bpemst B
CEJIbCKOXO3SMCTBEHHON HayKe MpHaaercs OoJIbllIoe 3HAYEHHE NeHEeTHYECKUM HCCIICOBAHUSIM, B
YaCTHOCTH MPAKTUYECKOMY HCIOJIb30BAaHUIO JOCTH)KEHHM T'€HETUKH B CEJIEKIIMOHHOW paboTe.
Baxxnoe Mecto B ITHX HCCIEAOBAHMUAX 3aHMMaeT TIeHeTHMKa WMMYHHUTETa pacTeHHl K
nH(peKIMOHHBIM 3a00eBaHusIM. CeneKus pacTeHU Ha YCTOMYUBOCTH K 3a00JI€BaHUSM YKe TaBHO
npu3HaHa HanboJiee PalMOHAIBHBIM CIIOCOOOM UX 3aIlIUTHI.

3a mocneaHee BpeMsi BCKPBITHI pa3inyuHble GU3UO0IOTHYECKUE (PAKTOPBI, UTparolire OOJIbLIYIO
poJib B TMPOSABICHUU Yy PACTEHUH CTOMKOCTM K BHITY, a TaKkKe TMOJIy4eH OOIMUPHBIN
OKCIEPUMEHTAJbHBIA MaTepuasl, KacalolIUNCS BBIACHEHUS MPHUPOAbI BHUITOYCTOHYMBOCTHU
XJIOMYaTHUKA, (PU3HUO0JIOTUN OOJIBHBIX PACTEHHH, a TakkKe MPUYHMH UX yBsnaHus u rudenu. K uucny
BAKHEHIINX CMOCOO0B OOpPHOBI C BpeAuTeNsIMH M OOJIE3HAMH OTHOCATCS BBIBEJACHHUE U
BO3JICNIBIBAHUE  HEMOPAKAEMBIX COPTOB  KYJIBTYPHBIX  pacTE€HHH, 4YacTo  KOMIUIEKCHON
YCTOHYHUBOCTBIO K HECKOJIBKHM O0Jie3HsiM U BpeautessiM (Ilampait, I'nmymrernko, 2006).

MATEPHUAJIBI U METO/bI

Hamu mpoBoauiack OleHKa YCTOHYMBOCTH COPTOOOPA3IOB XJIOMYATHHKA HA MOPaKaeMOCTh
BEPTUIMILIC3HBIM BWJITOM TO ycTaHoBIeHHOW BoiiteHokom @.B. (1970) mertomuke, TO ecTh
naTHOanbHOM 1mKane: ummyHHbIe - (0); BbicokoycToiumBbie - (1-10%); ycroiiumBbie - (11-25%);
TonepanTHbIe - (25-50); Bocnpuumumssie — (51-80%) cunbHoBOoCTprnMunBBIe- (81-100%) [2].

Jlns  wuccrmemoBaHus ObLIM  B3AThI  THOPHIBI  XJIOMYATHHUKA, OTHOCSAIIMECS K JBYM
kynpriuBupyeMbiM Bumam G.hirsutum L. u G.barbadense L. B komuuectBe 90 oOpasmos. Ha
HCKYCCTBEHHO-3apaKEHHOM HH(EKITHOHHOM dbone POBO/INIIACK, CpaBHHTEIbHAS
¢duTomaTogornyeckas OneHKa YCTOMYHMBOCTH BHYTPH- U MEKBHIOBBIX TMOPHIOB XJIOMYaTHHKA K
BEPTHUIMJUIC3HOMY BHITY B YCIOBHUAX AOIIepoHa:

1. BuyrpuBunossie rudpust (G.hirsutum L. X G.hirsutum L.);

2. BuyrpuBunossie rudpust (G.barbadense L. x G.barbadense L.);

3. Mexsunossie ruopuanl (G.hirsutum L. x G.barbadense L.).

54



ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild X111 (2024)

PE3YJIbTATHBI U UX OBCYXJIEHHUE

Kak w3BecTHO OOJIe3HH pACTCHUH, BBI3BIBAEMBIC MMATOTCHHBIMH OPraHU3MaMu, TOIYYHIIN
Ha3BaHWe WHPEKIMOHHBIX OoJie3Hel. OHM BO3SHUKAIOT O] BO3JCHCTBUEM MH(DEKIIMOHHOTO Havasa
(rmaBHBIM 00pa3oM MAaTOr€HHOTO MUKPOOPTraHM3Ma), KOTOpPOE MOMaJacT Ha PACTCHHE WM B €ro
TKaHU U BBI3bIBACT WH()EKIIMOHHBIN TIPOIECC, COMIPOBOKIAIOIINIICS OMPEICIICHHBIMU CUMITTOMAaMH.

BosnukHOBeHHE MH(EKIIMOHHOTO TMPOIIECCca CBA3aHO HE TOJIBKO C BO3JEHCTBHEM Ha pacTeHHE
MaTOreHHOr0 MHUKPOOPraHW3Ma WJIM JPYroro matoreHHoro ¢akropa. CamMo pacTeHHe, KaK KHUBOU
OPraHu3M CO CIIOKHBIM KOMILIEKCOM HETPEPHIBHO MPOTEKAIOMINX (PU3HOIOTHIECKHUX MPOLIECCOB, HE
ocraeTcs Oe3pa3MyHBIM K BHEAPCHHUIO Tapa3uTa, a IPOTHUBOJACHCTBYeT emy. B pesymbrate
WHQPEKIIMOHHOE 3a00JIeBaHUE TMPEICTABISCTCS CIIOKHBIM —ITIPOIIECCOM, PpAa3BUTHE KOTOPOTO
OTIpEJICNIICTCS. JBYMS IPOTHUBOIOJIOKHBIMYM HadajdaMu, JACUCTBYIOIIMMH B €IUHCTBE U BO
B3aMMO00YyCIIOBIeHHOCTH. OHO M3 TaKMX Hadal — JCHCTBUE MAaTOr€HHOTO MHUKPOOPTraHU3Ma WIIH
Ipyroro  OOJIE3HETBOPHOTO  (pakTOpa, BHI3BIBAIOIIETO OOJIE3HH  pPACTCHUs; JApyroe —
MIPOTHBOJICHCTBUE CO CTOPOHBI PACTeHUs, T. €. €r0 PEaKIlHsi, BO3HUKAIOUIAs TOJ BO3JIEHCTBHEM
¢utonaroreHHoro (Qaxropa. CiloXHbIE B3aUMOOTHOILIEHUS MEXKAY pPACTEHHEM M Tapa3uToOM
XapaKTepU3YIOT cO00M BeCh MH(PEKIIMOHHBIN MPOIIECC M HEPEAKO OMPEIEISIOT UCX0 3a00IeBaHNUs
(AxmemxanoB A.H. u ap., 2016).

[{enb TaHHOTO WICCIIE0OBAHUS — BBISIBUTH, CPEIM THOPHUIOB XJIOITYATHHUKA (POPMBI, 00T IaroNIve
WMMYHHTETOM WM YCTOWYHMBOCTHIO K BEPTUIIMILIC3HOMY BWJITY IS CEIICKIIMOHHBIX MPOTPAMM.
Hamu mpoBommiack (UTOMATOJIOTHYECKAsT OIEHKAa YCTOWYMBOCTH K BWITY BHYTPHUBHIIOBBIX
ruOpua0B xmomuaTauka Buga G.hirsutum L. 62; G.barbadense L. 34 u MeXBHIOBBIX THOPHUIOB B
KoJIn4ecTBe 45 copTo0OpasIoB.

HamMu Ha WMCKyCCTBEHHO-3apaKEHHOM WH(MEKIIMOHHOM (OHE IMPOBOJIUIACH, CPAaBHUTEIIBHAS
¢uTomarosoruyeckas OLEHKAa YCTOWYMBOCTH BHYTPHU- U MEXBHUIOBBIX THMOPUIOB XJIOMYAaTHUKA
Buaa G.hirsutum L. u G.barbadense L. x BepTuimIe3HOMY BHITY B YCIOBUSX ATIIIEPOHA.

JluHaMuKa M3MEHEHHWM TMoKa3aTejed yCTOWYMBOCTH K BWJITY THOPUIIOB XJIOIMYATHUKA BHUIA
G.hirsutum L. u G.barbadense L. nmpeacraBiacHa Ha pucyHke 1.

Kak BHIHO U3 quarpaMMbl IPOIICHT UMMYHHBIX (opm cpeau BHYTpuBHA0BLIX (G.hirsutum L. X
G.hirsutum L.), (G.barbadense L. x G.barbadense L.) u MeXBHIOBBIX THOPHIOB XJIOMYATHUKA
(G.hirsutum L. x G.barbadense L.) COOTBETCTBEHHO paBHsuIca 17,2%; 16,7% u 12,7%.
BricokoycToiuuBbiXx ¢GopM cpeau u3ydaemblx ruOpugoB He HaOmoganu. [IpeumyiiectBo
COCTaBIISJIM YCTOMUYMBBIE K BEPTULMUIE3HOMY BHATY 00pasubl ximonmvatHuka. Hawnbosbiimit
MPOIIEHT YCTOHYMBOCTH 66,7% ObLT y BHYTpUBUI0BBIX rHOpua0oB Buaa G.barbadense L. OcuoBHoe
KOJIMYECTBO MEXBHUIOBBIX THOPHIOB, B HAIIUX ONbITAX, OKAa3aJIMCh TOJEPAHTHBIMU K
BEPTULIMIIJIE3HOMY BWITY XJon4aTHuKa 54,6%.

Matemaruueckass oOpaOoTKa pe3yabTaTOB W CpaBHEHUE [aHHBIX PAa3IMYHBIX THOPUIOB
XJIOMMYAaTHUKA T[O0Ka3allo, 4YTO HauOoJiee WHTEHCHBHO BEPTUIMIIC30M MOPAXKAIUCH PACTCHHUS
BOCIIPUMMYUBBIX THOPUIOB XjomuaTHUKA. Kak BUAHO H3 3TOH JAuMarpaMMbl BHYTPHUBHUIOBBIC
rubpuast (G.hirsutum L. x G.hirsutum L.) B GoJbIIeHCTBE CilydaeB OKa3aJUCh TOJEPAHTHBIMH TO
ecth cocTaBuin 44,8%, a tarke mexkBuaoBbie ruOpupl (G.hirsutum L. X G.barbadense L.) Toxe B
OOJIBIIEHCTBE CIIydyaeB ObUIM TOJIEPAHTHBIMU M cocTtaBunu 54,6%. B omimuune ot HUX
BHyTpuBHUI0BbIe THOpuabl (G.barbadense L. x G.barbadense L.) moka3anu yctoiunBslil pe3yabTaT
K BEpTUIWILIE3HOMY BUATY. VX IPOIIEHT YCTOWYMBOCTH COCTAaBHI 66,7%.
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Puc. 1 Jlunamuka n3MeHEHN yCTOWYMBOCTH THOPHUIOB XJIOMYAaTHUKA K BUIITY

1. Bayrpusuaosbie rubpust (G.hirsutum L. X G.hirsutum L.);
2. Mexsunossie rudpust (G.hirsutum L. x G.barbadense L.);
3. Buyrpuugossie rudpuasi (G.barbadense L. x G.barbadense L.).

[TporeHT BOCHPUUMYHMBBIX K O0JIe3HU THOpHIOB ObuT oueHb Hu3kuM (G.hirsutum L. X
G.hirsutum L.) u (G.hirsutum L. x G.barbadense L.) coorBerctBenHo paBHsuuch 13,9 u 9,1%.
Cpeny BOCTPHMMYHUBBIX M CHIBHOBOCIPUMMYMBBIX HE OKA3aJIMCh THOPUIBI, MOJYYEHHBIC OT
ckpemuBanus G.barbadense L. X G.barbadense L. CpaBHuTensHas OlieHKa yCTOMYHUBOCTH K BHITY
COpPTOB XJIOMYaTHHUKA, oTHocsAmmxcs K Buaam G.hirsutum L. u G.barbadense L. mokasana, uTto
00JI€3Hb OYEHb IIMPOKO PACIPOCTPaHACTCS Ha copTax xyomuaTHuka Buaa G.hirsutum L., kotopsie
UMEIOT HauOoJIblliee 3HAYCHHWE B XJIONKOBOJCTBE. B MeHbIeH crenmeHn OO0JICIOT copTa BHAA
G.barbadense L., cpeyt KOTOPbIX MHOTO YCTOMUYHMBBIX K 3200JIEBAHUIO BEPTHIIAILIIC30M.

YcroitunBbie K 3200JICBAaHUIO BUJITOM THOPHUIBI PEarupyloT Ha BO3JCHCTBHE rprba-napa3ura B
MEHBIIIEH CTENECHU, MPOSBISAS OOJBIIYI0 CTAaOMIBHOCTh, YEM BOCIHPUUMYHUBBIC. 3aMeHa
BOCIIPUMMYHUBBIX COPTOB XJIOITYATHUKA OTHOCHUTEIBHO BUJITOYCTOWYHMBBIMH JACT TOJIOKUTEIBHBIN
3pQPeKT B OTHOIICHWUH CHIDKEHHUS BHITA. bBOJBIIMHCTBO WCCIEIOBAaTENel JOIMYCKAIOT, 4YTO
BHEJPEHHE OTHOCHTEIBHO BHIJITOYCTOMYMBBIX COPTOB sBJIsIETCS HamOojee APPEKTHBHBIM
MEpPONPUATHEM, KOTOPOE HECKOJILKO MOXKET PEIIUTh MPoOIeMy BUJITA.

BBIBO/IbI

OneHka yCTOMYMBOCTH THOPUIOB XJIOMYATHHUKA K BEPTULMIUIC3HOMY BWITY MOKa3ana, 4To
HAWJIYYIIMMHU OKa3aKch ciemyromne rudpuasl: Pima x Termez-7; AP-317 x Termez; AP-317 X
Pima; Q-2 x Termez. V stux ruOpuaoB TakKe W Macca OJHON KOpoOouku Oblaa BBIIIE 5 T, YTO
SIBJISIETCS TTOKA3aTeIeM BBICOKON YPOKaHOCTH.

Wx BbICOKash YCTOWYMBOCTH BBIPAXKAETCS B TOM, YTO OO0JIE3HBb MPOTEKAET OYEHb MEIJICHHO U
pacTeHus He TEePSIOT ACCUMUJISIIMOHHOM CITOCOOHOCTH B T€UYEHHE BCETO BETETAIIHOHHOTO MEpHOoa,
MpUYeM B CHJIBHON CTEMEHH TMOopaxaroTcs JHIlb eTuHu4Hble pacTenus (Mamenoa 2010;
Muxmuackuit u ap. 2010)

Takum oOpa3oMm, BBIJEICHHBIE HaMH B pe3yabTaTe (UTOMATOJOTMYECKON  OLIEHKH
YCTOWYMBOCTH K BWITY THOpHIHBIE (GOPMBI  XJOMYATHUKA MOTYT OBITh HCIOJB30BaHbI B
CEJIEKIIMOHHOM TIPOIIecce, KaK JOHOPHI YCTOMYUBOCTH K BEPTUIMILIE3HOMY BUIITY.

56



ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild X111 (2024)

JIUTEPATYPA

AxmemxanoB A.H., MamapysueB A.A., AkkyxuH J[[.A., lllepumberoB A.I'. Co3nanue
BHHTOyCTOﬁ‘IHBHX MNEPCHCKTUBHLIX COPTOB XJIOMMYATHHUKA C KOMIIJICKCOM XOSSIfICTBGHHO-L[GHHBIX
MIPU3HAKOB METOJIOM BHYTPH U MEXBHUA0BOW rudpunuzanuu. [IpobiemMbl cOBpeMEHHON HAayKu U
obpazoBanus. 2016;18(60):16-22 [Akhmedjanov A.N., Mamaruziev A.A., Akkuzhin D.A.,
Sherimbetov A.G. Creation of wilt-resistant promising varieties of cotton with a complex of
economically valuable traits by intra- and interspecific hybridization. Problemi sovremennoy
nauki i1 obrazovaniya = Problems of Modern Science and Education. 2016;18(60):16-22 (in
Russian)]

Boiitenok ®.B.Meroauka AOJrOCPOYHOIO IPOTHO3a BEPTULMIUIE3HOTO BHITA XJIONYATHUKA.
Mocksa: Komoc. 1971;15:1. [Methodology of long-term forecast of Verticillosis wilt of cotton].
Moscow: Kolos. 1971;15:1 (in Russian)]

MamenoBa H.X. CpaBHuTenbHas olleHKa TMOpUIHBIX (OPM XJIOMYATHHKA HAa YCTOMYMBOCTH K
¢uTonaroreHaM. MeXIyHapOIHBIH Hay4dHO-TIpaKTHYeCKHi kypHan “MIMMyHomarosorus,
ayuteproyiorusi, wuHpekronorus”. Mocksa. 2010;1:117.[Mammadova N.Kh. Comparative
evaluation of hybrid forms of cotton for resistance to phytopathogens. Mezhdunarodny'j
nauchno-prakticheskij zhurnal “Immunopatologiya, allergologiya, infektologiya” =International
Scientific and Practical Journal "Immunopathology, Allergology, Infectology”. Moscow.
2010;1:117 (in Russian)]

Ilepecbinkun B.®. Cenbckoxo3zsiicTBeHHas ¢uronartonorus. M.: Arpompommsaar. 1989;
480.[Peresypkin V.F. Selskhozhchestvennaya phytopathologiya. Moscow: Agropromizdat. 1989;
480. (in Russian)]

Mampaii C. H., 'mymenko B. U. OcCHOBBI TOJEBBIX HUCCIENOBAHWK B (PUTOMATOJIOTHU H
¢duronmmyHostoruu: YueOHo-meroanueckoe mocooue. X.. XHY mmenn B.H. Kapasuna, 2006;
64.[Shamrai S.H., Glushenko V.I. Fundamentals of field research in phytopathology and
phytoimmunology: Training manual. X.: KhNU named after V.N. Karazin, 2006;64. (in
Russian)]

Huxauacknit I'M., Mamenosa H.X., MamenoBa A.Jl., AdoayaanueBa I'.C., 'acanoBa I'.U.
CpaBHHTENIbHAS OIEHKAa YCTOMYHMBOCTH BHYTPHU- W MEXKBHUIOBBIX THOPHAOB XJIOIMYATHUKA K
OMoTHYECKMM H a0uoTH4eckuM ¢akropaM cpenbl. COOpHHUK HAydHBIX TPYHOB “DaKTOpPHI
SKCIIEPUMEHTAIbHOM 3Bomonnu opranuamoB”. Kues: Jloroc. 2010;8:468-471.[Shikhlinsky
G.M., Mammadova N.H., Mammadova A.D., Abdulalieva G.S., Hasanova G.lI. Comparative
assessment of resistance of intra- and interspecific cotton hybrids to biotic and abiotic
environmental factors. Collection of scientific works "Factors of experimental evolution of
organisms". Kiev: Logos. 2010;8:468-471 (in Russian)]

SUNI INFEKSiYA FONUNDA PAMBIQ BiTKiSi HIBRIDLORININ VERTISILLiUM VILT
XOSTOLIYINO QARSI DAVAMLILIGININ TODQIQi

Nailo Mammadova¥*, Sevinc 9. Mammadova, Giilsan Obdulsliyeva,
Firuzs Yunusova ‘
Azarbaycan Respublikasi Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Insitutu

Mogalodo novdaxili (G.hirsutum L. x G.hirsutum L.), (G.barbadense L. x G.barbadense L.) vo
novlorarast (G.hirsutum L. x G barbadense L.) hibridlorin sini infeksiya fonunda fitopatoloji
giymetlondirilmasino dair molumatlar togdim olunur. Tadgigat naticesinds Vertisilium viltine davamli
pambiq formalart miiayyan edilmisdir. Soluxma xastoliyino davamli hibridlor, davamsiz hibridlordan forgli
olarag, vilt gobalayino qars1 daha az doracodo reaksiya verir vo daha ¢ox sabillik niimayis edirlor. Vilt
xastaliyina garsi davamsiz pambiq sortlarini davamli sortlarla ovoz edilmasi bu xastsliyin azalmasina miisbat
tosir gostorir. Oksar tadqiqatcilar hesab edirlor ki, vilt xastaliyina davamli sortlarin tatbigi vilt problemini
muayyan gadar hall eda bilacok vacib mosalalordan biridir. Novdaxili hibridlor  (G.hirsutum L. x
G.hirsutum L.) aksor hallarda tolerant reaksiya gostormidirlar, yani 44,8%, homginin névlorarasi hibridlor
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(G.hirsutum L. x G.barbadense L.) do oksaor hallarda tolerant, yoni 54,6% olmusdur. Bunlardan forgli olarag,
novdaxili hibridlor (G.barbadense L. x G.barbadense L.) Verticillium viltino qars1 davamli olmusdurlar.
Onlarin davamliliq faizi 66,7% toskil etmigdir. Pambiq hibridlorinin Verticilium vilt xostaliyino garsi
davamliliginin gqiymotlondirilmasi gostarmisdir ki, an yaxs1 hibridlor agagidakilar olmusdur: Pima x Termez-
7, AP-317 x Termiz; AP-317 x Pima; Q-2 x Termiz. Bu hibridlorin bir qozasinin kiitlosi do 5g-dan yuxari
olmugdur va bu da yliksok mohsuldarligin gostaricisidir.

Onlarin yiiksok davamliligi xostaliyin ¢ox yavas iralilomasi vo bitkilorin butlin vegitasiya dovrinds
assimilyasiya gabiliyyatini itirmamasi ilo baglidir va yalniz bir ne¢a bitkinin ciddi sakilds siraystlonmasi bas
verir. Belaliklo, pambq bitkisinin vilt xostaliyino garsi davamliliginin fitopatoloji giymatlondirilmasinin
naticasi gostormisdir ki segilmis hibrid formalar seleksiya prosesinda Verticillium viltino davamli donor
materiali kimi istifads oluna bilar.

Acar sozlar: pambig, G.hirsutum L., G.barbadense L., hibrid, xastalik, vilt, davamhiliq

STUDYING THE RESISTANCE OF COTTON HYBRIDS TO VERTICILLIUM WILT ON AN
ARTIFICIAL INFECTIOUS BACKGROUND

Naila Mammadova*, Sevindj A. Mammadova, Gulshen Abdulaliyeva,
Firuza Yunusova
Genetik Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

The article presents data on a phytopathological assessment of hybrids obtained from intraspecific
(G.hirsutum L. x G.hirsutum L.), (G.barbadense L. x G.barbadense L.) and interspecific (G.hirsutum L. X
G.barbadense L.) crosses on an artificially infectious background. As a result of the study, cotton forms
resistant to Verticillium wilt were identified. Hybrids resistant to wilt disease react to the influence of the
parasitic fungus to a lesser extent, showing greater stability than susceptible ones. Replacing susceptible
cotton varieties with relatively wilt-resistant ones has a positive effect on wilt reduction. Most researchers
admit that the introduction of relatively wilt-resistant varieties is the most effective measure that can
somewhat solve the wilt problem. Intraspecific hybrids (G.hirsutum L. x G.hirsutum L.) in most cases
turned out to be tolerant, that is, they amounted to 44.8%, as well as interspecific hybrids (G.hirsutum L. x
G.barbadense L.) were also in most cases tolerant and amounted to 54.6%. In contrast, intraspecific hybrids
(G.barbadense L. x G.barbadense L.) showed resistance to Verticillium wilt. Their percentage of resistance
was 66.7%. An assessment of the resistance of cotton hybrids to Verticillium wilt showed that the following
hybrids turned out to be the best: Pima x Termez-7; AP-317 x Termez; AP-317 x Pima; Q-2 x Termez. These
hybrids also had a mass of one boll above 5 g, which is an indicator of high yield. Their high resistance is
expressed in the fact that the disease proceeds very slowly and the plants do not lose their assimilative ability
throughout the entire growing season, and only a few plants are severely affected. Thus, the hybrid forms of
cotton that we isolated as a result of a phytopathological assessment of resistance to wilt can be used in the
breeding process as donors of resistance to Verticillium wilt.

Keywords: cotton, G.hirsutum L., G.barbadense L., hybrids, diseases, wilt, resistance
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TOBii FONDA UZUM GENOTIPLORININ GOBOLOK XOSTOLIKLORI
ILO SIRAYOTLONMOSININ FITOPATOLOJI QiYMOTLONDIRILMOSI

XATIRO MOMMODOVA'*, KAMILO OLIYEVA', COBRAYIL AGAYEV? ILAHIYO
HUSEYNOVAZ? NAZLI BABAYEVA?

'Baki Doviat Univerisiteti, Baki, AZ 1148, Akademik Z. Xalilov kiicasi 23

2Azarbaycan Respublikast Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki 5., AZ 1106,
Azadhq pr., 155

xatire.esedzade@gmail.com

Uzum (Vitis vinifera L.) miixtolif iqlim zonalarinda genis yayilmus, qida sonayesi iiciin
ohamiyyatli bitkidir. Uziimliiklorin sort tarkibinin zanginlasdirilmasinds, mohsuldarhgi vo keyfiyyati
az olan sortlarin daha yaxsi sortlarla avaz olunmasinda iiziimiin genetik ehtiyatindan somarali istifada
olunmasi xiisusi shomiyyat dasiyir. Bu noqteyi nazordon xastalik va zorarvericiloro davamh, uzun
miiddot keyfiyyotini saxlayan sortlara har il talabat artir. Uziimiin mohsuldarhgim vo keyfiyyatini
agag1 salan bashca sabablordon biri oidium (Uncinula necator B.) xostalik torodicisidir.
Vegetasiyamin biitiin dovrlorinds iiziimiin yeriistii orqanlarim sirayatlondirir. Genetik Ehtiyatlar
Institutunun Abseron Elmi-Tadqiqat Bazasinda tobii fonda 77 iiziim sort vo formalarimn oidium
xastaliyi ilo sirayatlonmalorinin fitopatoloji qiymatlondirilmasi aparilmusdir. 4 sort yiiksokdavamh, 14
sort davamli, 24 sort tolerant, 22 sort davamsiz va 13 sort coxdavamsiz olaraq giymatlondirilmisdir.
Klaster analizi PAST statistik proqram paketinin UPGMA metodunun Evklid mosafo indeksino gora
qurulmusdur. Todqiq etdiyimiz genotiplor oidium xastaliyino davamhhgina goérs 5 Kklasterds
gruplasdirilmis vo dendroqram 5 Kklastera boliinarak analiz edilmisdir. Birinci klasterdo 13 genotip 5
ballq yoluxma ilo coxdavamsiz, ikinci klasterdo 22 genotip 4 balliq yoluxma ilo davamsiz, ii¢iincii
klasterinds 24 genotip 3 balliq giymoatlondirmo il tolerant, dordiincii klasterds 14 genotip 2 balhq
yoluxma ilo davamh genotiplor olaraq secilmisdir. Dendroqramin sonuncu Kklasterinds 4 genotip
gruplasmisdir ki, bu niimunslor 1 balliq yoluxma ilo coxdavamh olaraq qruplasdirilmisdir. Beloaliklo,
ayrilmis niimunalor arasindan cox davamh, davamh formalar secilorak névdaxili vo névlorarasi
carpazlasma naticasindd xastoliklors, zararvericilora davamh yeni iiziim sortlarimin alinmasinda
istifads oluna bilor.

Acar sozlor: Uziim, genotip, Uncinula necator, davamliligin qgiymatiandirmasi

GIRIS

Uziim bitkisi (Vitis vinifera L.) Yer kiirosinin miixtalif iqlim zonalarinda isti vo quragq, eloco do
nisbaton soyuq zonalarda genis yayilmis shomiyyetli bitkilorden biridir. Uziim iiciin on olverisli
iqlim zonalar1 Araliq donizi vo Xozaor donizi sahillori, Kaliforniya vo conubi Afrika hesab edilir.
Uziim bitkisin on qadim yaranma vo formalasma morkazlorindon biri do Azarbaycan olub, bels ki
Olkomiz tizlimgiiliikk vo sorabgiliq diyaridir. Azorbaycanda iiziimgiiliik holo godim zamanlardan bori
kond tosorriifat1 saholori arasinda xiisusi ochomiyyot kasb etmoklo borabar genis sonaye xarakteri
dasimigdir (Ponahov, 2010; Sixlinski, 2016).

Tarixon xalqumiz miixtolif moisot vo sonaye mohsullar1 oldo etmok {igiin, homginin xalq
tosarriifatinin miixtalif sahslorinin inkisaf etdirmok, dekorativ moagsodls {iziim bitkisindon istifado
etmisdir (Solimov, 2009).

Uziimliiklorin sort torkibinin zonginlosdirilmosi, mohsuldarligi vo keyfiyyati az olan iiziim
sortlarmin daha yaxsi sortlarla ovoz olunmasi, iliziimiin genetik ehtiyatindan somaorsli istifads
olunmasi, respublikada iiziimiin vo onun emal mohsullarinin istehsalinin artirilmasi baximimdan
boyiik ohomiyyoeto malikdir. Olkomizds iiziimgiilityiin hortorafli inkisafin1 tomin etmok ii¢iin on ¢ox
iki istigamata diqqgat ayrilmalidir. Bunlardan biri {iziim baglarinm saholorinin artirilmasi vo fermer-
kondli iiztimgiiliik tosorriifatinin artirilmasi, digori iso 6lko daxilinds vo diinya bazarinda miiasir

59
https://doi.org/10.61642/20249
Available online 26 December 2024


mailto:xatire.esedzade@gmail.com

ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild X111 (2024)

satandartlara cavab veran vo nisbaton ucuz basa golorok bazar raqabetine davam gotiron yeni
sortlarm artirilmasidir. Biitiin biinlar1 nozoro alaraq xostalik vo zorarvericilordon miihafizosi {igiin az
xarc tolob edon, uzun miiddet keyfiyyatini saxlayan, texnoloji baximdan miiasir tolabatlara cavab
veran kismis, slifro vo sorab istiqgamaotli iiziim sortlarina hor il tolabat daha da artir (Ponahov, 2010;
Sixlinski 2014).

Son arasdirmalara asason miioyyan edilmisdir ki, Azarbaycan orazisindo 600-2 qador yerli vo
introduksiya olunmus tizim sortu okilib becarilmisdir ki, bu sortlarin toxminon 400-nl yerli Gzim
sortlart toskil edir. Lakin diinyanin hor yerindo oldugu kimi respublikamizda da bitki genetik
ehtiyatlarmin homginin iiziim genofondunun genetik eroziyasina vo mohvino yonslmis monfi
amillorin tosirindon qiymeatli tiziim sortlar1 artiq mohv olmus, bir qismi iso mohv olma tohliikosi
altinda qalmigdir. Belo ki, Azorbaycanda okilib-becorilon toxminon 75 sort artiq itirilmis, 80-9
qadar sort isa itmok tohliikasi altindadir (Panahov, 2010).

Kond tesarriifat1 okinloring, o ciimlodon iiziim bitkisinino fitopatogen orqanizmlor torafindon
vurulan ziyan ciddi mohsul itkisi yaradir. Xostolik vo zororvericilorin vurdugu ziyan naticosindo
mohsul itkisi 34.9% toskil edir vo bunun 11.6%-1 xastoliklorin vurdugu ziyanin payma diisiir
(Sixlinski, 2014). Bu iso somorali inteqrir miibarizo sisteminin islonib hazirlanmasini aktuallasdirir.

Bitkilorin xastalik vo zararvericilorino qarsi inteqrir miibariza sistemi becarilon bitkilords zararli
orqanizmloro qgarst otraf miihitin saglam saxlanilmasi sorti ilo miixtolif miibarizo iisullarmm optimal
totbiqi osasinda hazirlanan kompleks miibarizo todbirloridir (Agayev, 2023).

Uziim tonoklorindo filloksera, iiziim salximyarpaqbiikoni (Lobesia botrana) vo gobolok
xastaiklori (oidium, mildiu, boz ciirlime ve antraknoz) hoddindan artiq ¢ox ziyan vurur, hansi ki
xastaliyin siddotli yayilmasi zamani mohsul itkisi 50% vo daha artiq olmasi ilo saciyyslona bilir
(Ponahov, 2010; Sixlinski, 2019).

Diinyada iizlimgiiliiylin garsisini alan osas goboalok xostoliklori yalangi unlu seh olamatlori
yaradan mildiu (Plasmopara viticola) vo unlu seh vo ya oidium xastoliyinin téradiciloridir
(Erysiphe necator, syn. Uncinula necator). Mildiu xastaliyindon sonra tonayin an qorxulu xastaliyi
oidium xastaliyidir. Oidium xastaliyinin téradicisinin ¢anta morhoalasi — Unicula necator Burrill va
ya konidi morhoalasi — Oidium tuckeri Berk. gobaloyidir. Xastaliyi bazon unlu seh vo ya kiillomo
adlandirirlar. Vegetasiyanin biitiin dévrlorindo {iziim tonoklorinin yasil orqanlarinin hamisini
sirayatlondirir. Oidium xastoliyi zoglari, yarpaqlari, ¢icok topalarim1 vo gilalori mohv edir. Bu
xostoliyin asas xarici olamatlori odur ki, xostoliye tutulmus orqganlar kiil rongli, bazon boz unlu
tobaqo ilo ortiiliir. Uziim baglarmm mohsuldarhigma potensial tohlilko yaradan oidium xostoliyi
hava soraitindon asili olaraq miixtslif doracodo inkisaf edir. Toroadicilori yazin sonunda bas verib
artir, yayda iso siiratlo inkisaf edorok tiziimliiklori sirayatlondirir (Sixlinski 2014; Sixlinski, 2007).

Infeksiyanin erkon inkisaf etdiyi dovrde gigoklor vo cavan salximlar quruyur. Cox giiclii
sirayotlonmis lizim salximlar1 tomamilo yararsiz voziyyato diislir. Azorbaycanin bazi rayonlarinda
bu xastalik bozon tozvurma va ya sibra do adlandirilir.

MATERIAL VO METODLAR

Uziim sort vo formalarinin yarpaglarinm vo salximlarinin  oidium xostoliyi ilo
sirayotlonmasinin fitopatoloji qiymsotlondirilmosi H.M. Sixlinski (2016) osasinda aparilmisdir.
Qiymotlondirmo zamani xostoliyin yayilmasi vo yayilmanin intensivlik soviyyossi do miioyyan
edilmisdir.
Yarpaqlarin zodolonms intensivliyi asagida verilmis diisturla hesablanir:

nv

Burada

P — zadolonmo intensivliyi, %-19;

N — baxilan yarpaqglarn timumi say1, odad;

N —uygun balla zodolonmis yarpaqlarin say1, adad,
V — zadadlonms baly;
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5- on yiiksok ball (omsal).

Bitkido xostoliyin yayilmasini faizlo hesablamaq {igiin xostoliyo yoluxmus yarpaglarin sayi
baxilmis imumi yarpaq sayma boliinorok 100-2 vurulur.

Intensivlik < Yayilma — Bu sort har zaman 6donmolidir.

Uziim salximlarinin  tobii fonda oidium xostoliyi ilo sirayotlonmosinin fitopatoloji
qiymatlondirilmosi:

0 bal - salximda zodalonma miisahido olunmur.

1 bal — salximda ¢ox zaif zadalonma bas verir, yoni zodolonma 1%-dan 5%-2 gadar olur.

2 bal — salximlar zoif zodslonir, yani zadslonma 5%-don 10%-o gadar olur.

3 bal — salximlar orta doracads zadoalanir, yani zadolonma 10%-dan 25%-a qadar olur.

4 bal — salximlar giiclii sokilds zodslonir, yoni zadslonma 25%-don 50%-2 gadar olur.

5 bal - salximlar ¢ox giiclii sokildo zadalanir, yoni zodalonmoa 50%-don 100%-o qadar olur.

Miivafiq bal ilo qiymatlondirilmis genotiplor yiiksokdavamli, davamli, tolerant, davamsiz vo
cox davamsiz olaraq qruplara ayrilmisdir.

0 bal. Immunitetli — yarpaqlarda xostolik miisahido olunmur. Konidilor ciicarir, lakin mitseli
qaustori oamolo gatirs bilmir va tezliklo mohv olur.

1 bal. Yiiksokdavamli — xostoliklo siraystlonmis yarpaqlarda nekrotik lokolor goriiniir.
Xostoliklo tonokds tok-tok yarpaqlar siraystlonir.

2 bal. Davamli — xastaliklo siraystlonmis yarpaqlarda boyiik olmayan parlaq mitseli lakoalori
goriiniir vo yarpaqlar agiq rongo boyanirlar.

3 bal. Tolerant (d6zumli) — xastalikls sirayatlonmis yarpaqlarda boyiik 6lgiiys malik olmayan
ovalsakilli lakolor omoalo golir. Tonokdo c¢oxlu sayda xastoliklo sirayotlonmis yarpaqlara tosadiif
olunur.

4 bal. Davamsiz — xostaliklo sirayotlonmis yarpaqlar tamamilo mitseli ilo Ortiiliir vo ¢oxlu
sayda konidi omoalo golir. Tonokdo olan yarpaqlarin oksoriyyati xostaliklo sirayotlonir.

5 bal. Coxdavamsiz — xastoliklo sirayotlonmis yarpaqlar biitiinliiklo ag-boz rongli ortiiklo
ortiiliir. Tonokds olan yarpaglarm toxminom hamis1 xastoliklo yoluxarag, son naticads tokiiliir.

Todqiq olunan niimunslorin qiymotlondirmo naticolori Klaster analizi vasitosilo qruplara
ayrilmigdir. Bu analiz genotiplorin qruplagsmasini vizual olaraq gormoyimizo imkan verir.

Klaster analizi PAST statistik program paketinin UPGMA metodunun Evklid mosafo
indeksino gora qurulmusdur.

NOTICOLOR VO ONLARIN MUZAKIROSI

Genetik Ehtiyatlar Institutunun Abseron Elmi-Todqiqat Bazasinda tobii fonda 77 iiziim sort vo
formalarmmin oidium xaostoliyi ilo siraystlonmolorinin fitopatoloji qiymotlondirilmosi aparilmigdir
(Cadval 1).

Cadval 1.
Tadqiq olunan sortlarm Uncinula necator B. davamliliq saviyyasinin qiymotlondirilmasi {izra noticalor
) g g
Ne | Sortun adi 5 S| Ne Sortun adi § S| Ne Sortun ad1 § T
= 8 z 8 z 8
| (=T A
1. | Modraso 1 | 27. | Hafizali 3 |53 Nabi Uiztim 4
2. éh.).(ar}.h gara 1 28. | Tilkii quyrugu 3 54. Qiz1l {iziim Abseron 4
uzumu
3. | Qara sam 1 29. | Qara kurdosi 3 |55 Zeynaddin 4
4. | Ag Xalili 1 | 30. | Sahibi 3 | 56. Uzunbaslt 4
5. | Hagabas 2 31. | Glabi 3 |57 Molahoti 4
6. | Flzuli 32. | Samaxi 58. Qirmuzi kismis
kegimamoasi 2 moarandisi 3 Nax¢ivan 4
7. | Naxc¢ivan 2 33. | Qara qus iirayi 3 59. Ag giilabi 4
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gilabisi
8. | Morondil 2 | 34. | Tozlayict 3 | 60. Irigilo kismis 4
9. | Bondvsayi 2 35. | Davagi holmoasi 3 | 6L Marmori 4
10.| Sofeyi 2 36. | Ag kiirdosi 3 |62 Danag6zii 4
11. Qara 2 37. | Naxcivan 3 63. Sarigila 4
honaqirna huseynisi
12.| Mahmudu 2 38. | Kegiomcoayi 3 |64 Irigilo 4
13.| Bayansiroa 2 39. | Tabarza 3 65. Arayath 5
noxudlayan
14.| Xindoqni 2 | 40. | inokomcoyi 3 | 66. Bayansira 5
15.| Qara 41. | San sofeyi 67. Osgori
Naxg¢ivan 2 3 5
xatunu
16.| Qoc tzimi 2 42. | Tabrizi 3 68. Sar1 kismis Nax¢ivan 5
17.| Qohvayi 5 43. | Sar1 kismis 4 69. Qara gozoal 5
kismis
18.| Badaml 2 44. | Alixanli  gara 4 70. Ag kismig 5
g6z
19.| Ag Hiiseyni 45. | Quz1l tiziim 71. Sahtaxti
3 4 5
Naxg¢ivan
20.| Gozon day1 3 | 46. | Agkalambir 4 |72 Qara kismis 5
21.| Xotmi 3 47. | Xazani 4 73. Sorabi 5
22.| Qrmizi 48. | Tezyetison 74. Ag sani
. 3 4 5
kigmis tumsuz
23.| Rigbaba 3 49. | Agaday: 4 75. Zorafsan 5
variastya
24| Xorci 3 50. | Qara  kismis 4 76. Zalxa 5
Naxg¢ivan
25.| Misqali 3 | 51. | AgAldaro 4 | T7. Farasi 5
26.| Dag tiziimii 3 | 52. | Norgizi 4

Cadval 1-don do goriindiiyii kimi, gotiiriilmiis niimunslor arasindan Madroso, Alixanli qara
lizlimii, Qara sani, Ag Xolili sortlar1 yliksokdavamli vo Hagabas, Fiizuli kecimomasi, Nax¢ivan
giilabisi, Morandil, Bondvsoyi, Sofeyi, Qara honaqirna, Mahmudu, Bayansiro noxudlayan,
Xindogni, Qara Nax¢ivan xatunu, Qog¢ liziimii, Qahvoyi kismis, Badaml1 sortlar1 davamli formalar
olaraq se¢ilmisdir.

Genetik Ehtiyatlar Institutunun Abseron Elmi-Todqigat Bazasi Abseron yarimadasinda
yerlasdiyine goro burada havanin isti vo quraq ke¢mosi ilo olagadar olaraq, asason yazda vo yaym
ovvallorinds oidium xastaliyinin siddatli inkisafi tigiin olverisli sorait yaranir.

Cadval 2.

Oidium ils sirayatlonmenin fitopatoloji qiymstlondirilmaslorinin naticolori

Sirayatlonma Davamlihqg,balla Yarpaq Salxim
daracalori

Immun 0 0 0
Yiksokdavamli 1-15 4 4
Davamli 2-2,5 14 14
Tolerant 3-3,5 24 24
Davamsiz 4-4.5 22 22
Coxdavamsiz 5 13 13
Comi: - 77 77

62



ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild X111 (2024)

Yarpaq vo salximlarda tobii fonda oidium xostoliyine qarst aparilan fitopatoloji
qiymatlondirilma naticasinda, 4 sortun yiiksokdavamli 1-1.5 balla, 14 sortun davamli 2-2.5 balla,
24 sort tolerant 3-3,5 balla, 22 sort davamsiz 4-4,5 balla vo 13 sort iso ¢oxdavamsiz 5 balla
qiymatlondirilmasi todqiqat zamani miioyyan edilmisdir.

Diagram 1-don goriindiiyli kimi, tabii fonda yarpaq vo salximlarda oidium xostaliyino qarsi
aparilan fitopatoloji qiymatlondirilma noticasindoa 4% sort yiiksokdavamli 1-1.5 balla, 7% davamli
2-2.5 balla, 22% sort tolerant 3-3,5 balla, 38% sort davamsiz 4-4,5 balla, 29% sort isa
coxdavamsiz 5 bal olmas1 aragdirma zamani1 miioyyon edilmisdir.

%
35
30
25
20
15
10
5
o
yuksakdavamli davamli tolerant davamsiz goxdavamsiz

H%
Diagram 1. Sirayatlonmonin fitopatoloji giymatlondirilmalorinin naticalori, %-lo

Klaster analizi. Klaster analizi PAST statistik program paketinin UPGMA metodunun Evklid
mosafo indeksino goéro qurulmusdur. Bu analiz  genotiplorin qruplagsmasini vizual olaraq
gormoyimizo imkan verir. Todqiq etdiyimiz genotiplor oidium xostoliyino davamliligma goro 5
klasterdo qruplasdigi {iglin uygun olaraq dendroqram 5 klasters bdliinorok analiz edilmisdir
(Dendrogram 1).

Dendroqramin birinci klasterindo 13 genotip 5 balliq yoluxma ilo ¢oxdavamsiz, ikinci
klasterdo 22 genotip 4 balliq yoluxma ilo davamsiz, iigiincii klasterindo 24 genotip 3 balliq
giymotlondirms ilo tolerant, dordiincii klaster 6ziindo oidiuma davamliliq gostormis 14 genotip
gruplasdirmisdir ki 2 balliq yoluxma ilo davamli genotiplor olaraq secilmisdir. Dendroqramin
sonuncu klasterindo 4 genotip qruplagsmisdir ki, bu niimunolor 1 ballig yoluxma ilo ¢oxdavamli
olaraq qruplasdirilmisdir.
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4{

Dendrogram 1. Yoluxma daracasine gora lizim genotiplorinin qruplagdirilmis dendrogrami

NOTICO

Aparilmis todqgiqat noticesindo 77 liziim sortunun oidium xostoliyi ilo sirayatlonmolorinin
fitopatoloji qiymoatlondirilmosi miioyyon edilmisdir. Qiymotlondirmo zamani gotiiriilmiis
niimunoslor arasindan Madraso, Alixanli qara iiziimii, Qara sani, Ag Xolili sortlar1 yiiksokdavamli vo
Hacabas, Fiizuli ke¢imomasi, Nax¢ivan giilabisi, Morondil, Bondvsoyi, Sofeyi, Qara honaqirna,
Mahmudu, Bayansiro az noxudlayan, Xindogni, Qara Nax¢ivan xatunu, Qog¢ iiziimii, Qohvoyi
kismis, Badamli sortlari davamli formalar olaraq secilmisdir. Todqgiqgat noticosindo secilon
sortlardan novdaxili vo ndvlorarasi ¢arpazlagsmada istifads edilorok oidium xastsliyine davamli yeni
iizlim sortlar1 alina bilor.
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OUTONATOJOI'NMYECKAS OHEHKA 3APA’KEHHOCTU 'EHOTHUIIOB
BUHOTPAJIA OMJIMYMHOM BOJIE3HBIO B ECTECTBEHHOM ®OHE

Xarupa MaMMa)mBal*, Kamunia A.]meBal, Jxkadpaun AraeBz, Nnaxus cheifmonaz,
Hazb1 BaGaesa’
1 o o
bakunckuii ['ocyoapcmeennulii Yuusepcumem
2 Uncmumym 2enemuueckux pecypcog Munucmepcmea nayku u o6pazoeanus Azepbaiioicancroi
Pecnyonuxu

BuHorpan sBisercss OAHUM M3 BaXKHBIX pPACTEHUIl, IIMPOKO PacIpOCTPAaHEHHBIX B Pa3IUYHBIX
KJIMMaTH4eCKHX 30HaX 3eMiiu. boblioe 3HaueHre UMeeT o0oraleHle COpTOBOIo COCTaBa BUHOIPATHUKOB,
3aMEHa MAaJIONPOAYKTHBHBIX M KauyeCTBEHHBIX COPTOB BHMHOIpajZd Jy4LUIMMU COPTaMH, pPallMOHAJIBHOE
HCIOJIb30BaHUE TeHETUUECKOT0 3aIlaca BUHOIpasa. YUUThIBas 3TO, C KAKIBIM T'OJOM BO3pACTaeT CIPOC Ha
copTa, YCTOWYMBBIC K BpeIUTEIsIM U OOJE3HSIM [OJNI0 COXPAHSIOUIME CBOM KadecTBa. boje3Hp omauyma
SIBJISICTCSI ONHOW M3 OCHOBHBIX I'DHOKOBBIX 3a00J€BaHMU, HPEMATCTBYIOIIMX BUHOrpaacTBy B mupe. OH
[Opa’kaeT BCe 3€JeHble OpraHbl BHHOTPAJHBIX JI03 BO BCE IIEpHOABI Bereranuu. B pesynbrare
BHYTPHUBMJIOBOTO U MEXKBHMIOBOI'O CKpELIMBAHUSA, IyTeM OTOOpa yCTOHUYMBBIX, TOJNEPAaHTHHIX (HOpM U3
00pa3LoB, B3ATHIX B XOJAE€ NPOBEACHHOH OLEHKH, MOTYT OBITh IOJy4€Hbl HOBBIE COpPTa BHHOIPAJa,
ycToiuuBBIE K O0Ne3HSAM UM BpenuTensiM. OUTONAaTONIOTHYECKYI0 OLIEHKY 3apa)KCHHOCTH COPTOB M (GopMm
BUHOIPaJa OMIUYMOM MPOBOAMIN Ha OCHOBaHMM MeToauku oueHku W. H. Halinenosoii. Ha Anmeponckoii
Hayuno-uccnenoBarenbckoii 6a3e MHCTUTYTa I'€HETHUECKHX PECYpCOB IpoOBedeHa (PUTOMATOIOIMYECKas
OLIGHKA 3apaXKEHHOCTH OUAMYMOM 77 cOpTOB M ()OPM BHHOIPaZa B YCIOBHUSIX €CTECTBEHHOrO ()OHA W NPH
STOM OIIEHEHBI 3 COpTa C BBICOKOH YCTOWYHBOCTHIO 1-1,5 Gamna, 6 copToB ¢ ycToHYHBOCTRIO 2-2,5 Oama, 17
COPTOB C TONIEPAaHTHOCTHIO 3-3,5 Oanma, 29 COpTOB C HEYCTOWYMBOCTHIO 4-4, 5 Oara u 22 copTa ¢ BBICOKOH
HEYCTOWYMBOCTHIO 5 OammoB. KiacTepHbIif aHamM3 MpOBENEH B COOTBETCTBHH C MHIEKCOM EBKINIOBOTO
paccrosinus Merona UPGMA maxkera cratuctiueckoro nporpamMHoro obecrneuenust PAST. Uccnenyemslie
HaMHM TE€HOTHUIIBl CTPYNIIMPOBaHbI B 5 KJIacTEPOB IO YCTOMYMBOCTH K 3a00J€BaHUIO OUAUYMOM U
JeHJporpaMMa MpoaHATU3UPOBaHa IyTeM JeleHrs Ha 5 kiactepoB. B mepBoM kiacrepe 13 reHoTunos c
ypoBHEM HH(UIUpPOBaHUS 5 OanioB ObUTM OTHECEHBI K KAaTErOPHM BBICOKOMYBCTBHUTENBHBIX. Bo BTOpOM
KJIacTepe, COCTOSIIEM M3 22 TeHOTUIIOB C ypoBHeM HMH(puIupoBaHus 4 Oayuia, ObuM Kiaccu(UIMPOBAHBI
KaK YyBCTBHTENbHBIE. Tpernii Kiacrep BKIoYaer 24 TEHOTHUIIA, ONEHEHHBIX MO 3-0aJuThHOM IIKaje, 4To
yKa3blBaeT Ha  TOJNEPAaHTHOCTb. UerBEépThIA  Kkimactep oO0beauHWI 14  TeHOTUIOB, KOTOpBIE
MPOJEMOHCTPHUPOBAIIM YCTOHUMBOCTE K Oidium 1 ObLIM OTHECEHBI K KaTErOPHU YCTOWYMBBHIX T€HOTHIIOB C
ypoBHeM uH¢uIMpoBaHus 2 Oamuia. B mocieanem kiactepe IeHIpOrpamMMbl OObEJUHUINCH 4 TEHOTHIIA,
KOTOpBIE ObLTH KJIacCH(PUIIMPOBaHbI KaK BEICOKOYCTOMYMBEIE C ypoBHEM MH(puupoBanus 1 Ganna.

Kmouesvie cnosa: sunozpao, cenomun, Uncinula necator, oyenxa ycmotivusocmu
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PHYTOPATHOLOGICAL ASSESSMENT OF THE INFECTION OF GRAPE
GENOTYPES WITH OIDIUM DISEASE IN A NATURAL BACKGROUND

Khatira Mammadova®*, Kamila Aliyeva, Jabrayil Aghayev?, ilahiya Huseynova?,
Nazli Babayeva®
1Baku State University
2Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

The grape plant is one of the important plants widely distributed in different climatic zones of the
Earth. It is of great importance to enrich the varietal composition of vineyards, to replace grape varieties
with low productivity and quality with better varieties, and to effectively use the genetic stock of grapes.
Taking this into account, the demand for varieties that are resistant to diseases and pests and maintain their
quality for a long time increases every year. Oidium disease is one of the main fungal diseases that prevent
viticulture in the world. It infects all the green organs of grape vines during all periods of vegetation. New
grape varieties resistant to diseases and pests can be obtained as a result of intra-species and inter-species
crossing by selecting resistant, tolerant forms from the samples taken during the assessment.
Phytopathological assessment of oidium infection of grape varieties In the Absheron Scientific-Research
Base, a phytopathological assessment of oidium infection of 77 grape varieties and forms was carried out in
the natural background, and 4 varieties were highly resistant with 1-1.5 points, 14 varieties were resistant
with 2-2.5 points, 24 varieties were tolerant with 3-3.5 points, 22 varieties were non-persistent 4 - 4.5 points
and 13 varieties were evaluated with 5 points without continuous. Cluster analysis was constructed
according to the Euclidean distance index of the UPGMA method of the PAST statistical software package.
The studied genotypes were grouped into 5 clusters according to their resistance to oidium disease, and the
dendrogram was divided into 5 clusters and analyzed. In the first cluster, 13 genotypes, characterized by a 5-
point infection level, were categorized as highly susceptible. The second cluster, comprising 22 genotypes
with a 4-point infection level, was classified as susceptible. The third cluster, which includes 24 genotypes,
was assessed with a 3-point evaluation, indicating tolerance. The fourth cluster grouped 14 genotypes that
demonstrated resistance to Oidium, characterized by a 2-point infection level, marking them as resistant
genotypes. In the final cluster of the dendrogram, 4 genotypes were grouped together, which were
categorized as highly resistant with a 1-point infection level.
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Wheat dwarf virus donli-taxil bitkilorini sirayastlondiran asas viruslardandir. Virusun inaktivasiya
temperaturu 25°C-9 taskil edir va sirayatlondirdiyi bitkilordo havamin temperaturu 35°C dan yuxari
oldugda amala golmis slamatlor tamaman yox olurlar. Virusun genomu 2750 nukleotiddan ibarat olub,
harakat ziillah (MP), kapsid ziilah (CP), replikasiya ziilah (RepA) va baslangic replikasiya ziilah (Rep)
olmaqla dord ziilah kodlasdirir.

Yayilmasina vd vurdugu zarara asasan iqtisadi shomiyyat kasb edir. Normal sirayatlonmo halinda
20-30%, epidemiya va ya genis yayillma hallarinda mohsul itkisi 100 % qador yiiksalo bilir.

Virusun asasan danli taxil bitkilorindon bugda (Triticum aestivum L.), arpa (Hordeum vulgare L.),
covdar (Secale cereale L.), yulaf (Avena sativa) bitkilorini vo eyni zamanda bugdanin yabam
formalarim (Aegilops spp.), hatta yabam alaq otlarimin bir ¢cox névlarini sirayatlondirir.

Virusun mexaniki yayilmas1 qeyds alinmamusdir. Yalmz Psammotettix alienus giivasi tarafindan
davamh olaraq vektor 6tiiriilmasi vasitasi ilo yayllmas1 miimkiin olsa da kifayyat qadar genis arazilors
yayllmisdir. Psammotettix alienus giivesi havanin temperaturundan ash olaraq 2 vo ya 3 nosil verir.
Virusun yayilmasinda yetkin fordlorls yanasi eyni zamanda siirfalor do yaxindan istirak edirlor. Hotta
siirfolor bitkilori yetkin fordlordan daha effektiv sakildo sirayatlondirirlor.

Sirayatlonmis bitkilorin yarpaqglarda ilk 6nca spesifik parlaghq amala golir ki, bu da sonradan
sar1 rangd cevrilir. Sarihq slamati yarpagin ucundan baslayib yarpagin morkazind dogru yayilr va
zaman kec¢dikca bitkinin sonraki inkisaf morhslosinds sar1 lokalor qirmmuzihiqla avaz olunur. Uygun
olaraq sirayatlonmis bitkilordo bugum aras1 qisalir, bitkilor inkisafdan qalir vo naticods cirtdan
boyluluq amolo galir. Sirayatlonmis bitkilorin inkisafimin zaiflamasi vo kol formasi1 almas1 miisahida
olunur va biitiin bunlar mohsuldarhgin asagi diismasind sabab olur.

Virusun askar olunmasi1 (DAS-ELISA, TBiA) seroloji vo molekulyar genetik (PCR, Real-Time
PCR, Duplex PCR, Genomun oxunmasi) iisullar vasitasi ilo askar olunur.

Mbagqalads virusun taksonomikasi, sirayatlondirdiyi bitkilor, amalo gatirdiyi slamatlor, yayilmasi
yollari, askar olunmasi iisullari, bitkilorin virusun manfi tasirindon miihafizasi yollari, cégrafi yayilma
areallar1 vo virusun iqtisadi tasiri atrafh sokilds isiqlandirilmsdir.

Agar sozlor: donli- taxil bitkilorinin viruslari, bugdamin cirtdan boylulug virusu,. tok zoncirli DNT
virusu, Psammotettix alienus

GIRIS

Wheat dwarf virus (bugda cirtdanboyluluq virusu) Geminiviridae fasilasinin, Mastrevirus
cinsina aid olub, tok zoncirli DNT mongoli virusdur (Yazdkhasti, 2012). Virusun genomunun
uzunlugu 2,75 kb (Izabelle et al., 2020), elektron mikroskopu altinda goriinon hissaciklorinin 6lgiisii
21,5 -22,5 nm-dir. Virionlar hor iki torofli kapsid formasinda olur. Virusun genomu dord horokot
zulali (MP), kapsid ziilal1 (CP), Replikasiya ziilali (RepA) va Baslangic replikasiya ziilaldan (Rep)
toskil olunmusdur (Pfrieme et al., 2023).

Virus ilk dofs Cexoslavakiyada Vacke torofindon 1961-ci ildo geyds alinmisdir (Pfrieme et al,
2022; Buerstmayr et al., 2023). Virusun inaktivasiya temperaturu 25°C-o toskil edir, 35°C don
yuxar1 temperaturda yoluxmus bitkilordo omolo golmis slamotlor tamamon yox olurlar (Parizipour
et al., 2017).
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SIRAYOTLONDIRDiYiI BITKILOR — Wheat dwarf virus donli—taxil bitkilori arasinda
osason bugda (Triticum aestivum L.), arpa (Hordeum vulgare L.), covdar (Secale cereale L.), yulaf
(Avena sativa) bitkilarini vo eyni zamanda bugdanin yabani novlorini (Aegilops spp.) sirayatlondirir.
Virusun bugda vo arpa bitkilorini siraystlondiron iki foqli stami geydo alinmisdir (Cejnar et al,
2018). Eyni zamanda WDV modoni vo yabani ot bitkilorini (Bromus secalinus L., Lolium
multiflorum Lam, Avena fatua L., B. inermis Leyss., B. tectorum L., H. murinum L., L. perenne L.,
L. temulentum L., A. sterilis L., Virus anbarlar1 hesab edilon A. strigosa Schreb., Poa annua L., L.
remotum Schrk., Lagurus ovatus L.,) do sirayatlondirdiyi malumdur (Pfrieme et al., 2023).

VIRUSUN OLAMOTLORI — WDV bugda, arpa vo yulaf bitkisinin kokiinde, govdasinda,
yarpaqlarmda olmaqla demok olar ki, biitiin hisselorindo 6ziinii miixtalif alamatlorlo gdstorir. Ilk
onca yarpaqlarda amoala galmis parlaqliq sonradan sar1 ranga ¢evrilir (Benkovics et al. 2010).

Sariliq olamati yarpagin ucundan baslayib yarpagin morkazina dogru yayilir va zaman kecdikco
bitkinin sonraki inkisaf morholosindo sar1 lokolor qrmiziligla ovoz olunur. Uygun olaraq
sirayotlonmis bitkilordo bugum arasi qisalir, bitkilor inkisafdan galir vo naticads cirtdan boyluluq
formalasir (Lindblad., 2004).

Sirayotlonmis bitkilorin inkisafinin zaiflomasi vo kol formasi almas1 miisahido olunur vo biitiin
bunlar mohsuldarhigin asag1 diigmosino sobob olur. Bitkinin erkon inkisafi morholosindo
sirayatlonma geyds alindiqda adston giiclii simptomlarla miisahids olunur (Schubert., 2007).

Sirayotlonmis bitkinin soyuga davamlig1 azalir, kok sistemi zoaifloyir, bozon iso kok sistemi
tamamon mohv olur. Eyni zamanda siinbiillorde donlor seyralir olur, donlor yaxst dolmur vo
noticodo ciliz olur. Giiclii sirayotlonmo zamani homg¢inin siinbiillordo sterillik omolo golir
(Benkovics et al. 2010). Bitkinin boyu ilo yanasi yarpaqlarda kisilmolor agiq sokildo goriiniir
(Lapierre and Hariri., 2008).

YAYILMASI YOLLARI — Virus bitkiys yayilmasi Psammotettix alienus giivosi vasitasi ilo
davamli olaraq hoyata kecirilir. Havanin temperaturundan asli olaraq adoton 2 vo ya 3 nosil verir.
Birinci nosil siirfolori aprelin sonuna tosadiif edir. Yetkin fordlor toxminon mayin ortalarindan
iyulun ortalarina olan miiddotds ugusurlar. Ikinci noslin siirfolori daha ¢ox iyulun sonu, iyulun
ovvali ¢ixirlar. Yetkinlor iyulun sonu ugusurlar. ©sason havanin temperaturu 10-15 C olduqgda
yayicilar aktiv olurlar (Han et al., 2020; Buerstmayr et al., 2023).

Psammotettix alienus giivasi donli-taxil bitkilorindon basqa 18 név miixtalif bitkiyado virusun
yayillmasina sobab olur. Sirayatlonmis bitkilor infeksiya ehtiyyatinin yayilmasinda osas rol
oynayirlar ki, bu daha ¢ox nozaratsiz qalmis alaq otlar1 bu yoniimlii daha tohliikoli hesab edilirlor.
Bitkilorin sirayotlonmosino baxmayaraq, virus siraystlonmis bitkilordon oldo olunmus donlor
vasitosi ilo yayildigi geydo alimmamisdir (Gergely et al., 2011).

Virusun yayilmasinda disi vo erkok giivo fordlori vo eyni zamanda siirfalori do eyni doracoado
infeksiya ehtiyatin1 dasiya bilir. Giive siraystlonmis bitki il qidalandiqdan 24-72 saat keg¢dikden
sonra artiq giivo virusla tamamon sirayotlonmis olur vo digor bitkilori sirayastlondira bilir.
Siraystlonmis giiva biitiin hoyat1 boyu siraystlonmis olaraq qalir. Lakin virusu yenasildon nasilo
oOtilira bilmir. Mahz bu baximdan todqigatlar zamani giivonin yeni nasillorinin virusdan azad olaraq
istifado olunur. Giivonin siraystlonmasi uzun zaman almasma baxmayaraq, siraystlondikden sonra
bitkilori comi bir nego doqiqo orzinds sirayatlondirs bilir. Ozalliklo qeyd etmok istayirom ki, gonc
siirfolor virusu ana forddon daha effektiv yayirlar. Giivo populiyasiyasmin virus infeksiyasini
yaymast soyuq kecon yay vo ya isti kecon payiz sobabindon zoaifloyir (Ekzayez., 2011).

COGRAFI YAYILMA AREALI - Wheat dwarf virusu beynolxalq miqyasda daha ¢ox
yayilmasi vo zoror vuran viruslardandir. Virusun yayilmasi iranda (Pouramini., 2019), Isvegrado
(Yazdkhasti et al., 2021), Cinds (Liu Y, 2020), Sloveniyada (Marn., 2017), Polsada (Jezewska.,
2001), Macaristanda (Tobias et al., 2010), Tirkiyado (KOklG., 2007), Finlandiyada (Lemmetty.,
2005), Hindistanda (Kumar et al., 2015), Ukraniyada (Missenko., 2021), Almaniyada (Schubert et
al., 2007), ispaniyada (Achon et al., 2006), Tunisdo, Zambiyada (Kapooria R, Ndunguru J., 2004),
Cindo (Xie et al., 2007), Avstraliyada (Behjatnia et al., 2011), Suriyada (Ekzayez et al., 2011),
Avstriyada (Schubert et al., 2014), Sloveniyada (Marn and Plesko., 2017), Birlosmis Kralliqda
(Schubert et al., 2014), Bolgaristanda, Cexiyada, Finlandiyada, Almaniyada, Macaristanda,
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Italiyada, Polsada, Ruminiyada, Slovakiyada, Ispaniyada, Isvecrodo (CABI and EPPO., 2006)
qeyde alinmigdir.

IQTISADI TOSIRI - Virusun tosirinden mohsul istehsalinda an az1 30% azalmalar bas verir
(Benkovics et al. 2010). Havalarin getdikco istilosmoasi ilo olagadar olaraq virusun da iqtisadi
ohomiyyati yiiksalir. Bu xiisusan do erkon okilmis saholorde vo ya epidemiya hallarinda mohsul
itkisi bitkilorin siraystlonmo zamanindan asili olaraq 100%-o gador yiiksolir (Pfrieme et al., 2024).
Todqiqatlar zamani virusun yayilmasi Fransada arpa sahoslorindo 2016-c1 ildo 75%, Amerikada
1997-ci ilds bugda sahalorinda 90%, (Achon et al., 2006; Armand et al., 2023). Fillandiyada 2004-
cu ildo payizliq bugda saholorinds 40 % (Lemmetty et al., 2005), Isve¢do 2003-cii ildo payizliq
bugda sahoalorinds 50 % (Lindblad et al., 2003) oldugu geydo alinmisdir.

VIRUSUN ASKAR OLUNMASI - Wheat dwarf virus monoklonal anticisimciklorden istifade
edorok DAS-ELISA vo TBIA iisullar1 vasitosi ilo askar olunur (Schubert., 2007; Trzmiel et al.,
2018; Armand et al, 2023; Zhang., 2018).

PCR-texnalogiyasindan istifado etmoklo spesifik praymerlordon istifado etmoklo yarpaq
niimunalorinin analizi zamani askar oluinur (Parizipour et al., 2017; Ripl et al., 2020). Real Time -
PCR Real-Time PCR analizlori zamani nisanlanmig spesifik praymerlordon istifado etmoklo
bugdanin yarpaqlarmdan gotiiriilmiis niimuns osasinda agkar edilir (Zhang et al., 2010; Mathieu.,
2023). Duplex PCR-Dupleks polimeraza zancirvari reaksiyasi ilo viruslarn hor iki formasinin
vektor vasitosi ilo eyni vaxtda agkar olunmasi iigiin istifado olunmusdur (Trzmiel et al., 2018).
Virusun genomunun oxunaraq miixtalif Olkolordon forqli ayzolitlor hazirlanaraq beynslxalq
GenBankdan kegirilmisdir (KOkIU et al., 2007; Tébias et al., 2010).

BITKILORIN VIRUSDAN MUHAFIZOSI — Donli-taxil bitkilorinin virusun tasirindon
mithafizosindo davamli sortlarin okilmosi an effektiv tisullardandir (Buerstmayr et al., 2023). Bu
baximdan virus davamliliginin todqiqi oldugca 6nomli aspektlordondir (Soleimani et al., 2023).

Virusun mexaniki yolla 6tiiriilmoasi qeydo alinmamigdir. Bu iso virusla miibarizodo agrotexniki
miibarizo todbirlorinin shomiyyetini daha da artirir. Infeksiya monbayinin bitki qaliqlar1 ilo torpaqda
uzun miiddot saxlanilmasini nozoro alaraq torpagin okino hazirlanmasina digqgot edilmolidir.
Okilocok saho bitki galiqlarindan tomizlonmoali, dorin sumlanmalidir. Bitkilorin erkon inkisaf
morhololorindon baglayaraq virus yayicilarinin monitorinqi hoyata kegirilmoali, tutucu tololor
qurasdirilmali vo zamaninda yayicilara qarsit kimyovi miibarizo todbirlorindon istifads edilmolidir
(Derlink et al., 2016).

Qlobal iglim doyismesi ilo alagadar olaraq giivonin dovrii yayilma tezliyindo artim miisahido
olunur. Yayicilarin kiitlovi ugusundan saholorin qorunmasi moaqsadi ilo sopin vaxtini iqlim soraiti
nozara alinmagqla doyisdirilo bilor (Pfrieme et al, 2023).

Alaq otlar1 real infeksiya monbayi rolu oynayir ki, bu yolla digor bitkilorin sirayotlondirilmosi
bas verir. Biitiin bunlar1 nozors alaraq sahonin konarlarinda vo eloco do sahodo inkisaf etmis alaq
otlar1 miitamadi qaydada tomizlonmoli vo sahadon konarlasdirilaraq mohv edilmolidir (Yazdkhasti.,
2021; Kyrychenko et al., 2022).
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BUPYC KAPJIMKOBOCTH INIIEHUIIbI

Xarurar MyCTa(baeBal*, dabaap MyCTa(])aeB2
YUnemumym eenemuueckux pecypcos Munucmepcmea nayku u o6pazoéanus
Aszepbaiioxcanckou Pecnyonuxu
2Uncmumym 6esonacnocmu nuiyesvlx npooykmos, [enapmamenm 300p06bs pacmenutl u OYeHKU PUCKos

Bupyc kapnuKoBOCTH MINIEHUIIBI — OJMH M3 OCHOBHBIX BHPYCOB, IMOPaYKAIOMINX 3€PHOBBIEC KYIBTYPHI.
TemnepaTtypa wHakTUBaIMu Bupyca coctaBisier 25°C, a mpu Temmeparype Bo3zayxa Beime 35°C y
WH(UIIMPOBAaHHBIX PACTEHWH CHUMITOMBI TIONHOCTBIO HCUYe3aloT. ['eHoM Bmpyca coctosmmii u3z 2750
HYKIICOTHJIOB, KOIUPYET YeThipe Oenka: 6enok nrkents (MP), kancunnerit 6eiok (CP), 6enok perumkanuu
(RepA) u 6erok nHMIMaIMU perutnkanuu (Rep).

Bupyc nMeet 3KOHOMHUYECKOE 3HAUEHHE B 3aBUCHMOCTH OT €ro PaclpoCTpaHEHU U IPUIHHIEMOr0 UM
ymep6a, 20-30% mnpu oOeryHOoM 3apakennd u 100% mnpu 3MHOEMHYECKOM WM TIOBCEMECTHOM
pacnpocTpaHeH!H.

Bupyc nopaskaer riaBHbIM oOpasom minenuity (Triticum aestivum L.), saumens (Hordeum vulgare L.),
poxb (Secale corne L.), oBec (Avena sativa L.) u mukux copomwueii muieHunsl (Aegilops spp.), a taxxke
MHOTHE BHUJIbI COPHHBIX TPaB.

MexaHU4ecKoro pacrpocTpaHeHus: BUpyca He 3adukcupoBaHo. OH pacnpocTpaHWICS Ha OOLIMpPHEIE
TEPPUTOPHH TOCTOSHHBIM BEKTOPHBIM IIEPEHOCOM ¢ ToMompio Monu Psammotettix Alienus. Moub
Psammotettix Alienus naer 2 wim 3 TOKONEHHS B 3aBHCHMMOCTH OT TeMIlepaTypbl Bo3ayxa. [loMuMoO
B3pOCIBIX Oco0elf B pacmpocTpaHEeHHH BUpYyca NPUHUMAIOT HENOCPEICTBEHHOE YyYacThE JIMYUHKU.
Y cTaHOBIEHO, YTO JIMYMHKY 3aPAXKAIOT pacTeHUs 3P (EeKTUBHEE YEM B3POCIbIE OCOOH.

Ha nmcTeax 3apakeHHBIX pacTeHUH CHadaia MOSBISAETCS crenuduueckuii O1ecK, KOTOPBIA MO3Ke
xenreeT. [Ipu3HaK KeITU3HBI HAUMHAETCS ¢ KOHYMKA JIMCTAa M PAacHpOCTpaHsercss K LEeHTpPY JHMCTa, a co
BpeMeHeM Ha Oojee TMO3AHEH CTaguM pa3BUTHS PACTEHHUS KEITble MATHA CMEHSIOTCS KpPaCHBIMH.
CO0OTBETCTBEHHO, Y 3apa’kKeHHbIX PaCTEeHUH HAOIIONAIOTCA YKOPOUEHUE MEKIOY3IINH, 3aIepKKa Pa3BUTUS U
¢dopmMupoBaHre KapnuKOBOCTH. CnaOblii pOCT M KyCTHCTOCTh PACTEHHH INPHBOAUT K CHIDKEHHIO HX
YpOKaHHOCTH.
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O6Hnapyxxenne Bupyca ocymectisercs ceponorndeckumu (DAS-ELISA, TBIA) u monekynspHo-
renernyeckumu merogamu (ITL{P, I1I[P ¢ peanvrom epemenu, oyniexcras I[P, cexsenuposanue cenoma).

B cratee moapoOHO paccMOTpEHBI CHUCTEMAaTHKa BHUpYcCa, MOpakaeMble WM PACTEHHS, CHMIITOMBI,
KOTOpBhIC OH BBI3BIBAET, IIYTH PAaCIPOCTPAHEHUs, METOAbl OOHAapYyXEHUs, CIOCOOBI 3aIUTBl PACTCHUH OT
HEraTHBHOTO BO3JCHCTBUS BUpYca, reorpadpuueckue apeanbl pacupocTpaHeHNUs U SKOHOMHYECKOE BIIMSHHE
BHpYyca.

Kniouesvie cnosa: eupycvl 31aK06, 6upyc Kapaukogocmu nuieHuywvl, oonoyenoyeunvii JIHK-
codeporcawuil supyc, Psammotettix alienus

WHEAT DWARF VIRUS

Hagigat Mustafayeva®", Eldar Mustafayev’
!Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan
2Institute of Food Safety, Department of Plant Health and Risk Assessment

Wheat dwarf virus is one of the main viruses infecting cereal plants. The inactivation temperature of the
virus is 25°C, and when the air temperature is above 35°C, the symptoms formed in infected plants
completely disappear. The genome of the virus consisted of 2750 nucleotides that encode four proteins:
movement protein (MP), capsid protein (CP), replication protein (RepA) and replication initiation protein
(Rep).

Based on spread and damage it has economic importance in case of infection 20-30%, in cases of
epidemics or wide spread, crop loss can rise up to 100%. The virus mainly infects wheat (Triticum aestivum
L.), barley (Hordeum vulgare L.), rye (Secale cereale L.), oats (Avena sativa) and also wild relatives of
wheat (Aegilops spp.), even infects many species of wild weeds.

Mechanical spread of the virus has not been recorded. It has been spread over large areas by persistently
vector transmission by the Psammotettix alienus moth. The Psammotettix alienus moth produces 2 or 3
generations depending on the air temperature. In addition to mature individuals, larvae are closely involved
spread of the virus. Even larvae infest plants more efficiently than mature individuals.

The leaves of infected plants first develop a specific shine, which later turns yellow. The symptom of
yellowness starts from the tip of the leaf and spreads towards the center of the leaf, and over time, the yellow
spots are replaced by red spots in the later stage of plant development. Correspondingly, the internodes are
shortened in infected plants, plants fail to develop and dwarfism is formed. Weakened of the development of
infected plants and bush shape is observed. All those cause a decrease in productivity.

The virus is detected by serological (DAS-ELISA, TBIA) and molecular-genetic (PCR, Real-Time
PCR, Duplex PCR, Genome reading) methods. In the article, the taxonomy of the virus, the plants it infects,
the symptoms it produces, the ways of spreading, the methods of detection, the ways of protecting plants
from the negative effects of the virus, the geographical distribution areas and the economic impact of the
virus are covered in detail.

Keywords: cereal viruses, wheat dwarf virus, single-strand DNA virus. Psammotettix alienus
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ALMANIN XLOROTIK YARPAQ LOKOLIK VIRUSU
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S.S. Axundov kii¢.,73C
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Meyva bitkilari respublikammzda prioritet sahalardan biri olmaqgla bir ¢ox bolgalarda genis
arazilarda becarilir. Patogen organizmlarin tasirina moruz qalmagla bitkilor inkisafdan qahrlar,
istehsal olunmus mahsulun keyfiyyati pislasgir va amtaslik gabilyyatini itirir. Yaranms xastaliyin ilba-il
artmasi iimumilikds potensial infeksiya fonuna gevrilir ki, bu da zaman-zaman muxtslif arazilara
yayllmaqla daha da boyiik iqtisadi zararlara gatirib ¢ixarir. Bu baximdan amale galmis xastaliyin
daqgiq tayini va kontrol olunmasi iigiin patogen orqanizmin vo eyni zamanda onlarin yayicilarinin
xarakterik xususiyyatlarinin dyranilmasi olduqca vacib masalalordandir.

Virus ilk dafs 1959 cu ildo Ingiltarads alma bitkisi (izarinda Luckvill vo Campbell tarafindan
askar edilmis. Olduqca genis arazilorda (Avropada, Asiyada, Afrikada, Oceaniya, Simali vo Canubi
Amerikada) yayilmagqla, giilci¢aklilar fasilasine aid olan madani va yabam bitkilari vo eyni zamanda
bazi bazak bitkilarini sirayatlondirir. Sirayatlondirdiyi bitkilarin asasen yarpaqlarina, meyvalarina va
gOvdasina zarar verir. Bazi sortlarda asasan simptomsuz olaraq miisahida olunur. Xastalik alamatlori
almada xlorotik lakalarle, yarpaglarin ayilmasi va qabiq altinda nekrozlarin formalasmasi ila, arikda
yarpaglarda damar boyu sari1 lakalarls, meyvalarin xarici gérkemi eybacarlosmasi ila, armudda
sistemli sokildo dairavi mozaik lakalarlo, gavalida yarpaqlarda damar boyu sar1 lakalorlo miisahido
olunur.

Virusun yayilmasi mexaniki yolla va calaq vasitasi ilo hoyata kecirilir. Askar olunmasi seroloji
iisulla (ELISA, TBIA) yarpaqdan va meyvadan istifada etmakla, molekulyar-genetik tsullarla (RT-
PCR, genomun oxunmasi), eyni zamanda virusun hissaciklarinin an-anavi elektron mikroskopu
vasitasi ila tayin olunur. Virusla kontrol olunmasinda saglam akin materialindan istifads, eyni
zamanda kimya terapiya va termo terapiya iisullar1 vasitasi ilo tinglardan virusun tamizlanmasi
effektivdir.

Magaleda tumlu va cayirdakli meyva bitkilorinda genis yayilmms va ciddi mohsul itkilari ila
naticalonan, meyvs baglarinda asash fasadlar yaradan Apple chlorotic leaf spot virus haqqinda atrafh
molumat verilmisdir.

Acar sozlar: tumlu va ¢ayirdakli meyva bitkilari, Apple chlorotic leaf spot virus, bir zancirli RNT,
xastalik alamatlori, virusun yayimast

GIRiS

Apple chlorotic leaf spot virus Betaflexiviridae fasilosinin Trichovirus cinsino aid olub
(Martelli et al, 1994), tok zoncirli RNT monsoali virusdur (Yoshikawa and Takahashi, 1988).
Hissaciklorinin formasi sapsokill olub, uzunlugu 680-780 nm, genomun 6lcust 7,5 kb tagkil edir.
Virusun inaktivasiya temperaturu 52-55 °C olarag geyd olunur (Lister, 1970). Virusun genomu 3
hissodan ibaratdir. “Replication-associativ proteinin” 6lgiisii 216 kDa, “coat proteinin” dlgiisii 21.5
kDa, “movement proteinin” dl¢iisti 50 kDa toskil edir (German et al., 1990).

SIRAYOTLONDIRDIYI BITKILOR - Virus oldugca genis orazilordo yayilmagla,
gulgicaklilor fasilosina aid olan madani vo yabani alma, armud, heyva, saftali, gavali, gilas, albal,
orik, badam vo boazi bazok bitkilorini siraystlondirir. Daha ¢ox alma, armud vo heyva bitkilarini
sirayatlondirdiyi miisahido olunur (Lister, 1970; Sweet, 1980; Nemeth, 1986; Candresse et al,
1995; Spiegel, 2005).
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SIMPTOMLAR - Tinglorin virusla siraystlonmasi oldugca tohliikali hesab olunur ki, bu da
epidemiya hallarinda yiiksok zararlo naticalonir. Sirayatlondirdiyi bitkilorin asasen yarpaqlarina,
meyvalarina va bitkinin gévdasina zarar verir Ki, boazi ayzolitlor iss yarpaglarda ve hatta meyvalorda
deformasiyalar amalo gatirirlor (Dunez et al, 1972). Virusun bitkilora vurdugu zarari ayzolitlor tizra
muxtalif olub, atraf mihit amillarinin tasirindon asli olaraq doyisir (Nemeth, 1986).

Alma bitkisi Gizarinds askar olunsada artiq demok olar ki, ham tumlu hom da ¢ayirdakli meyva
bitkilorindo genis yayilmigdir. Bozi alma sortlarda oasason simptomsuz olaraq miisahida olunur.
Temperatur artdiqca sirayatlonmis bitkinin yarpaqlarinda nekrotik lokolor formalasir, xastalik
inkisaf etdikdo yarpagin siraystlonmis hissasi quruyub tokalir. Virus asasen zoglarin topa hissasini
sirayatlondirir. Sirayatlonmis gavali bitkisinda iSa gqabigin soyulmasi ilo miisahids olunur (Dunez et
al., 1972). Xastalik olamotlori almada xlorotik lokalorls, yarpaqlarin ayilmasi va gabiq altinda
nekrozlarin formalagmasi ilo (Yanase, 1974), orikdo yarpaglarda damar boyu sar1 lokalorls,
meyvalarin xarici gorkomi eybocarlosir (Nemeth,1986), armudda sistemli sokildo dairavi mozaik
lokalorlo, gavalida yarpaqlarda damar boyu sar1 lokalorlo (Jelkmann and Kunze, 1995) miisahido
olunur.

Almanin osason cavan yarpaqlarm xlorotik lokaliyi, yarpaqlarin budaqda qeyri barabar
paylanmasi vo yarpaqglar Gzorindo muixtalif qirisiqliglarin olmasi eyni zamanda zoglarda miioyyan
qisalmalarla miisahido olunur. Yarpaqglar tizorinds dairavi vo damarboyu yayilan nekrotik lokalor
aydin sokildo segilir, az miqdarda deformasiyalar formalasir, bazon yarpaqlar vaxtindan avval
tokalurlor. Virusun tasirindon moahsul itkilori tumlu meyvalords 30% toskil edir (Machida, 1995).

Badamin dekorativ formasi1 olan Prunus Glandlosa bitkisinin cirtdan boylulugu ilo miisahido
etmislor. Eyni zamanda bitkinin yarpaqlarinda damar boyu davamli yayilan vo ya damar boyu
yayilan ki¢ik xlorotik lokalorin oldugu da askar olunmusdur (Spiegel et al., 2005).

YAYILMASI YOLLARI - Virusun yayilmasi mexaniki yolla vo calaq vasitasi ilo hoyata
kecirilir (Nemeth, 1986).

ASKAR OLUNMASI - Virusun toyini seroloji yolla ELISA iisulu ilo monoklonal vo
poliklonal anticisimciklor vasitosi ilo yarpagdan (Flrgg and Clark, 1979; Fuchs E., 1982) vo
meyvadon istifado etmoklo (Barba and Clark, 1986), nitroselloz membranda toxuma lokasi ilo
(Kanapp et al., 1995) asnligla tayin olunur. Eyni zamanda nitroselloj membran Uzorinds olan
toxuma lokasini gotiirorok RT-PCR vasitasi ilo toyin olunmasi tisuluda (Candresse. et al.,1995)
ugurla hoyata kegirilmisdir. ACLSV molekulyar-genetik Gsullardan istifado etmoklo tayini muasir
usullardan olub (Nemchinov et al., 1995, Foissac et al., 2001; Watpade S, et al., 2012; Katsiani et
al., 2014; Lucie et al, 2016), virusun an son va dagiq toyin olunmasinda uygun olaraq genomun
oxunmasi marhalasininds 0zuna moaxsus yeri vardir (Zhu H, et al. 2014; Niu F, et al. 2012; Li K, et
al. 2015; Guo W, et al. 2016.). Virusun hissaciklorino osasen tayini on-anavi elektron
mikroskopundan istifado etmok gonastboxs tisullardandir (Kerlan et al., 1981).

GOGRAFI YAYILMA AREALI VO ZORORI - Virus ilk dofo 1959 cu ilds Ingiltorads
alma bitkisi Gzorinds Luckvill vo Campbell torofindon askar edilmis vo “Apple letant virus”
adlandirmislar. Az bir miiddat orzindo Amerikada 1959-cu ildo Mink va Shay virusun slamatlorini
rusiya monsoli alma bitkisindo miisahido edorak Xastaliyin toradicisina Apple chlorotic leaf spot
virus adin1 vermislor. Cropley 1963-cii ilds virusu Pear ring pattern mosaic agent, Lister iso 1965-
ci ildo omokdaslar1 ilo birlikdo virusu todqiq edorkon Apple latent virus 1 adlandirmslar.
Gorundayd kimi  muxtalif illordo bir ¢ox todqiqatgilar torofindon virus muxtolif adlarla
adlandirilsada bu yalniz sinonim olaraq qobul edilmisdir.

Virus genis yayilmis virus olmaqla Avropada (Albania, Austria, Belarus, Belgium, Bosnia-
Hercegovina, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Finland, France, Germany,
Greece, Hungary, Italy, Latvia, Lithuania, Malta, Moldova, Montenegro, Netherlands, Norway,
Poland, Portugal, Azores, Romania, Russia, Central Russia, Southern Russia, Serbia, Slovakia,
Slovenia, Spain, Sweden, Switzerland, UK, Ukraine), Asiyada (Afghanistan, China, Fujian, Gansu,
Hebei, Heilongjiang, Henan, Hubei, Jiangsu, Liaoning, Ningxia, Shaanxi, Shandong, Shanxi,
Sichuan, Xinjiang, Yunnan, Georgia, India, Himachal Pradesh, Punjab, Iran, Iraq, Israel, Japan,
Jordan, Kazakhstan, Korea Republic, Lebanon, Syria, Taiwan, Turkey), Afrikada (Algeria, Egypt,
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Ethiopia, Morocco, South Africa, Tunisia), Simali Amerikada (Canada, USA, Indiana, Michigan,
Missouri, New Hampshire, New York, Oregon, Pennsylvania, Conubi South Carolina, Vermont,
Washington, Wisconsin), Conubi Amerikada (Argentina, Brazil, Rio Grande do Sul, Santa Catarina,
Chile, Uruguay) vo Oceaniya (Australia, New Zealand) 6lkslorinds yayildigi qeyds alinmisdir
(Cabi, 2018).

Tirkiyada ¢ayirdokli meyva baglarinda (arik, saftali, albali, gavali) aparilan todqgiqatlar zamani
virusun yayilmasi 2005 ci ildo Bursada 64 %, Yalovada 20.51 %, Burdurda 18.18 %, Amasyada
13.43 %, Afyonda 12.07 %, Ispartada 6.25 %, Canakkalada 4.76 % Vo Izmirdo 2.72 % olmusdur
(Ulubas Cigdem and Filiz Ertunc 2005). Uygun olaraq iranda 2014, 15, 16, ci illords alma, armud
Vo heyva bitkilori Uzarinds Alburz, Tehran, Guilan oyalstlorindovirusun yayilmasi 9.9-18.2 % toskil
etmisdir. On yiiksok siraystlonmo Isfahanda 30.9 %, Tehranda 14.1 %, oldugu qeydo almmugdir
(Farmahini et al., 2014; Keshavarz and Shams-Bakhsh., 2015; Alemzadeh et al., 2016). Eyni
zamanda Kanadanin alma vo armud baglarinda virusun yayilmasi 48.1 %, armud baglarinda iso 42.6
% toskil etmisdir (Wang, et al., 2011). Tunisds iss alma, armud vo heyva baglarinda virusun
yayilmasi 39 % olmusdur (Mahfoudhi et al., 2013). Koreyada iso 2015-ci ildo alma baglarinda
bitkinin erkon inkisafi zamani virusun yayilmasit 50.9 %, bitkinin sonraki inkisafi zamani iso
virusun yayilmasi olduqca az Gyeongsang ayalotinds 8%, Chungcheong ayalstinds iss 2.5 % toskil
etmisdir (Yeong et al., 2015).

Uygun olaraq virusun yayilmasi: Latviyada 2011-ci ildo alma vo armud bitkilari Uzarinds
(Papola et al., 2011), Montenegronun markasi va sahil regionlarinda 2011 va 2012 ci illords saftali
bitkisindo (Zindovi¢ J. et al., 2014), Hindistanda virusun alma bitkisi tizarindo gizli inkisafi
dovrundo molikulyar genetik analizlor vasitsi ilo 2011-ci ildo (Santosh W, et al., 2012.), Cindo
muxtalif oyalotlordo 2011- 2016-c1 illordo tumlu va gayirdokli meyvs baglarinda (Song et al., 2011;
Liu et al., 2014; Duan et al., 2014; M. Wang and H. Dai., 2015; Guo, et al., 2016), Ofganistanda
2013-2015 ci illordo alt1 aqro-ekoloji zonada orik, saftali, gavali vo badam bitkilori Gzarinds
(Rehman S., et al., 2017), Latviyada 2011-ci ildo alma va armud bitkilorinds (Ptpola et al., 2011),
askar olunmusdur.

Respublikamizda virusun askar olunmasi 2018 c1 vegetasiya ilino tosadif edir. Virusun
yayilmasi yiiksak sirayatlonms doracasi ilo genis arazilori shato etmoass do oksar rayonlarda virusun
varligina rast golinmisdir.

BAGLARIN ViRUSUN TOSIiRINDON MUHAFIZOSi — Virusla miibarizedo on optimal
tisullardan biri saglam okin materialindan istifadadir ki, bu zaman effektiv naticalor sldo etmok olur.
Digor bir torofdon Kimya terapy vo termo terapy vasitosi ilo calaq Ustiilordon virusun
tomizlonmoasina nail olmag mimkindir (Hancen and Lane, 1985; Cieslinska, 2002; Deogratias et
al, 1989).
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BHUPYC XJJOPOTHYECKOU NATHACTOCTHU JIUCTHEB SABJIOHU

Jabaap Mycradaes' |, Xarurar MycTaq)aeBa2
Y Unemumym 6esonacnocmu nuweswix npodykmos, Jenapmamenm 300po6bs pacmenuti u OYeHKu PUckos
2Uncmumym 2enemuueckux pecypcos Munucmepcemea nayku u oopazosanus Azepbaiiodncanckoi
Pecnybnuxu

[InonoBele KydAbTYypHl 3aHUMAOT OAHO W3 NPHOPUTETHBIX HANpPABICHUI B HalleHd peCIyOJHKEe H
BBIPAIIMBAIOTCS Ha 3HAYMTENBHBIX IUIOMIANAX BO MHOIMX peruoHax. OpHako, MOX BO3IEHCTBUEM
MATOr€HHBIX OPraHW3MOB, PACTEHHs yTPAauMBaIOT CIIOCOOHOCTH HOPMAJbHO Pa3BHBATHCS, YTO MPHUBOIUT K
CHIDKCHHIO KayecTBa MPOAYKUMHM W yXyAlleHuto e€ ToBapHOro Buja. C KaXAbIM TOAOM YpPOBEHb
3a00JIeBaEMOCTH MOBBIIIAETCS, YTO CO3AAET IOCTOSIHHYIO YIpo3y pacnpocTpaHeHUs MH(EKIHH Ha HOBBIE
TEPPUTOPHUH U YCUIIMBAET 3KOHOMHUYECKHE NoTepH. [loaToMy H3ydeHue XapaKTepUCTHUK BO3OYIUTENS U €ro
pacrpocTpaHuTeNneid SBIsSeTCS KpaiHe BaKHbIM JJIsl TOYHOW JAWArHOCTHKH U 3(¢eKkTuBHONW OOpbOBI C
3a00JIeBaHUEM.

Bupyc Obin BniepBeie BbisiBiieH B 1959 rony B Anrnuu Jlaksuuiom n Kesmnbemnom na siononsx. Ox
OBICTPO pacHpocTpaHWICS MO KPYINHBIM perHoHaM Mupa, BKmodas EBpomy, Aszuio, Adpuxy, Okeanuro,
Cesepayto u IOxHYI0O AMepuKy, ropaxasi Kak KyJbTypHBIE, TaK U JUKOPACTYIUE PACTEHUS U3 CEMENCTBa
LIBETKOBBIX, @ TAK)XE HEKOTOPbIE JEKOPATUBHBIE BUBI. [IpeMMyIIECTBEHHO MOPaYKAIOTCS JUCThA, TUIOABI U
cTeONu 3apaKeHHBIX pacTeHuil. B psae cimyuaeB Oomnesns mporekaer OeccumntomHo. Ha si6ione BHpyc
MpOSIBJIIETCS. B BHJIE XJIOPOTHUECKOW NATHUCTOCTH W JedOpMallu JIMCTHEB, a TAKXKe LIEPOXOBATHIX
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KOJIBIICBBIX IMATEH Ha IUIofgaxX. Y aOpUKOCOB HAOIOMAIOTCS JKEITHIE IATHA BJAOJB KWIOK JHCTHEB U
nedopmanus miojoB. Y TpyIl 3a00JIeBaHNE BRIPAXKACTCS B BUJIC KOJIBIIEBOW MO3aUKHU HA JINCThSX, a Y CIIUB —
JKENTBIX ISTEH BJOJIb KUIJIOK JINCTHEB.

Bupycbl pacTeHuil 4acTo MepesaroTcsl OT pacTEHUsl K PACTEHHUIO HACEKOMBIMU. (I €ro BBIABICHUS
ucnonb3yrwrcs ceponorudeckue Meronsl (JAC-MUDA, TBMA) Ha ocHOBE aHanw3a JIMCTHEB U IUIOJOB,
MonekysipHo-reHerndeckue Meronbl (PT-IIIP, cekBenupoBaHme TeHOMa), a TaKKe DSJICKTPOHHAS
MUKpockonus. B kauecTBe Mep 60pBOBI C BUPYCOM PEKOMEHAYETCsl MCIIOIB30BaHUE 3/I0POBOTO MOCATOUYHOTO
MaTepuaa, a TaKkKe yJajJeHue BUpyca U3 paccaJbl METOJAMHU XUMHUOTEPANIMU U TEPMOTEPAIIHH.

B crarbe mpencraBieHa nojpoOHas WHGOpPMAIUS O BHPYCE XJIOPOTHYECKOW IMSATHUCTOCTH JIUCTHEB
sI0JIOHHM, KOTOPBIM IIMPOKO PACHPOCTPAHEH CPEAM CEMEUKOBBIX KYJIBTYP M BBI3bIBACT 3HAUUTEILHBIC TIOTCPU
yposkas, co3/laBas cepbe3Hble MPOoOIeMBbI B caaax.

Knrouesvie cnoea: cemeuxosvie u KOCMOUKOBblE PACHEHUS, GUPYC XAOPOMUYECKOU NAMHUCHMOCHU
aucmves s16101uU, oonoyenodeynas PHK, cumnmomvl 3ab60ne6anus, pacnpocmpanenue supycad.

APPLE CHLOROTIC LEAF SPOT VIRUS

Eldar Mustafayev'” , Hagigat Mustafayeva®
YInstitute of Food Safety, Department of Plant Health and Risk Assessment
2Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

Fruit plants are one of the priority areas in our republic and are cultivated in large areas in many
regions. Under the influence of pathogenic organisms, plants fail to develop, the quality of the produced
product deteriorates, and it loses its marketability. Year-by-year increase of the infection become the
background of potential infection, which from time to time spreads to different areas and leads to even
greater economic losses.

In this regard, the study of the characteristic features of the pathogenic organism and at the same time of
their spreaders is one of the most important issues for the accurate determination and control of the disease.
The virus was first discovered in England in 1959 by Luckville and Campbell on an apple plant. Spreading
over wide areas (Europe, Asia, Africa, Oceania, North and South America), it infects cultivated and wild
plants belonging to the family of florets, as well as some ornamental plants. It mainly damages the leaves,
fruits and stems of the infected plants. In some varieties, it is mainly observed without symptoms. Symptoms
of the disease are observed in apples with chlorotic spots, bending of leaves and the formation of necrosis
under the bark, in apricot with yellow spots along the veins of leaves, with disfigurement of the external
appearance of fruits, in pears with systematic circular mosaic spots, in plum with yellow spots along the
veins in leaves.

The spread of the virus is carried out by mechanical and by insects. Detection is determined by
serological methods (ELISA, TBIA) using leaves and fruits, by molecular-genetic methods (RT-PCR,
genome reading), as well as the most of traditional electron microscope of virus particles. In virus control,
the use of healthy planting material, as well as the removal of the virus from seedlings by chemotherapy and
thermotherapy methods, are effective.

The article provides detailed information about the Apple chlorotic leaf spot virus, which is widespread
in pome and pome fruit plants and results in serious crop losses, causing major complications in orchards.

Keywords: pome and ston fruit plants, apple chlorotic leaf spot virus, single-stranded RNA, disease
symptoms, virus spread
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UOT 619:995:132
HEYVANLARIN HELMINTLORLO YOLUXMASINDA TORPAGIN ROLU

SALEH MOHORRIOMOV

Azarbaycan Respublikasi Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki 5., AZ 1106,
Azadlq pr., 155
salehmaharramov@mail.ru

Antihelmint soamorays malik yovsamin dib hissasindon goétiiriillon ot niimunslorinde helmint
siirfoloring rast goalinmodi. Yovsan yayilmis otlaq sahslorindon gotiiriillon kal niimunslorinds orta
hesabla 5,2 adad, torpaqda 2,6 adad strongilyat siirfosi askar etdik. Yovsan olmayan otlaglarda yem
bitkilorinin dib hissasindan gotiiriilon materiallardan 4,7 adad, tokiilmiis kaldan 9,2 adad, torpagdan
is9 5,1 adad strongilyat siirfasi tapdiq.

Aran zonada miiayind olunan kal niimunalorinds diktiokaulyuslarla yoluxma 2,8%, otda 9,7%,
torpaqda iss 5,1%, dagatoyi otlaglarda iso yoluxma gostorilon niimunslor iizro miivafiq olaraq 5,9,
16,1 vo 8,2% olmusdur.

Helmintoloji yarmamin naticalori yovsan olmayan otlaqlarda otarilan heyvanlarin fassiola ils
yoluxma ekstensivliyinin 69,4%, monieziya ilo 24,7%, trixosefalus ilo 70,8%, hemonxus ilo 52,5%,
yovsanh sahalords otarilan heyvanlarin hamin helmintlorle yoluxmasimin isa miivafiq olaraq 60,3, 13,4,
66,2, vo 43,4% haddinds oldugunu gostorir.

Comon torpaqlardaki otlaglarda otarilan heyvanlarin hemonxuslarla yoluxmasi 52,6%,
strongilyatlarla 68,3%, trixosefalyuslarla 35,6%, nisboton zaif ot ortiiyiine malik vo yiiksok
temperatur olan boz torpaqlarda iso homin gostoricilor miivafiq olaraq 38,2%, 29,3%, va 26,4%-9
enmisdir.

Apardigimiz todgiqatlarin naticolori gostorir Ki, orazinin helmintofaunasi vo heyvanlarin
helmintlorlo yoluxma soviyyosi digar biotik vo abiotik amillorlo yanas1 torpagin torkibindoan, su ilo
tochizatindan, bitki ortiiyiindon do asihidir.

Torpagin torkibindoki mineral maddalorin c¢oxlugu otraf miihito tokiilmiis helmint
yumurtalarinin daxilindaki suyun ¢ixaraq qurumasina, bununla da riiseymin inkisafinin dayanmasina
sabob olur. Torpaqda nomliyin catismamazh@l olan oJrazilordos yumurta daxilindski riiseymin
inkisafinda 3sas amillordon hesab edilon suya olan tolobatin 6donilmomasi hesabina onlar mohv
olurlar. Torpagin zangin bitki értiiyii sraziys tokiilmiis yumurtalarin giinas siialarindan, qurumadan
qorunmasina s$drait yaradir. Bununla yanasi zonada antihelmint somoarsli bitkilorin yayilmasi1 ham
heyvanlarin onun yemasi hesabina helmintlordon azad olunmasina, ham da torpaga tokiilon helmint
siirfolorinin mahvina sabab olur.

Acar sozlar: stongilyat, hemonxus, trixosefalus, monieziya, fassiola, yovsan, yoluxma ekstensivliyi,
torpaq helmintofaunasi

GIRIS

Torpagin helmint yumurtalar1 vo siirfolori ilo yoluxmasi onda olan mineral maddslorin
miqdarindan, bitki Ortilylindon, orazinin su tochizatindan, golmagalorin istifade voziyyotindon vo s.
asihdir.

Torpaq biosenozunun formalagsmasinda ekoloji amillorlo yanasi, bitkilorin kdk sisteminin ifraz
etdiyi lizvil vo geyri-lizvii maddslorin do rolu boyiikdiir. Har bir bitki ndviiniin forqli torkibli ifrazat
mohsullart oldugundan homin torpaq sahassinin do 6ziinomoxsus biosenozu olur. Torpaqda olan
goboloklorin, ibtidai parazitlorin, bakteriyalarm ovostatik vo ovosid tesiri oldugundan torpaq
helmint yumurtalarinin yasamasi vo invazion morhaloye ¢atmasinda, zonanin helmintofaunasinin
formalagmasinda xiisusi rol oynayir.

Nomlik helmint yumurtalarinin invazion meorhsloys catmasmda xiisusi ohomiyysto malik
oldugundan torpagin su ilo tochizati da otlaglarin helmintlorlo ¢irklonmosino vo orada otarillan
heyvanlarin yoluxmasina tesir edir. Giinos slialar1 torpaqda olan canlilar {i¢iin enerji monbayi

9 https://doi.org/10.61642/202412
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oldugu godor onlarin quruyaraq mohv olmasinda, bununla da torpaq faunasinin formalagmasinda
xiisusi rol oynayir. Orazinin bitki ortiiyii, xiisuson do otlaglarda antihelmint tosirli bitkilorin inkisafi
ora tokiilon helmint yumurtalarinin inkisafina vo heyvanlarin helmintlorlo yoluxmasima asasl tosir
edir (Maharramov, 2003).

Respublikamizin Kicik vo Boylik Qafqazin dagliq, dagotoyi, Mil-Qarabag, Ceyrangol,
Qobustan otlaglarinda qislaglarda helmint stirfalori ilo ¢irklonmo otraf miihit amillorindon asili
olaraqg aprel-may vo oktyabr-noyabr, dagstoyindo iyun, oktyabr, yaylaqlarda iso iyun-avqust
aylarinda maksimum hoadds ¢atir (I'amxkues, 1966).

Q1s vo payiz movsiimlorindo bark donuz kali tokiilmiis torpagin sumlanan hissosindo askarid
yumurtalarmin yasamaq qabiliyyoti saxlanilir. Okin = dovriindo askarid, trixosefalyus vo
ezafagostoma yumurtalarinin kiitlovi mohv olmasi hesabina donuz kalinin tokiilmoesindon bir il
sonra torpagin helmintlorlo ¢irklonmasine tasadiif edilmir. Okin sahasina ir1 buynuzlu qaramalin
yumsaq kali tokiildiikdo torpagin ust qatinda strongilyat yumurta vo siirfolorinin olmasina
baxmayaraq az miqdarda stirfo invazion morhaloyo catmugdir
(http://akbis.adu.edu.tr/report.asp?StrPublishType=3&strTimeLine=2007-2008-114Kk).

Kooperiya, ostertagiya vo trixostrongilus cinsindon olan helmint siirfolori otlaq soraitindo
havanm orta giindalik temperaturu 17,8-20,3° C oldugda 7-10 giina, 11,5-11,9° C olduqgda iso 20-22
giino inkisaf edirlor. Fekalin otlaq sahasino kociiriilmasindon 132 gilin sonra otda Cooperia
stirfalarinin  19%-i, Anoplocephala-nin 16%-i, Ostertagia-nin 0,6%-i, Trichostrongylus-un 2%-i,
Nematodirus-larin iso 55%-1 yasamaq qabiliyyatlorini saxlamislar.

Orta ayliq temperaturanin qalxma va enmo hoaddinin 12° C oldugu Avstraliyiada 6-12 ayda
askarid yumuralarmin inkisaf etdiyi 7 zona, Yeni Zenlandiyada iso 5-9 ay orzindo 5 zona ayird
edilir. Todgigat aparilan regionda 12-18° C-do askarid yumurtalar1 anabioz vaziyyatda qalir, lakin
yasama qgabiliyyetlorini itirmirlor (Kassai, 2008; Matthews, 2007).

Iri buynuzlu qara malim moneziozunda suvarilan otlaq saholorindo helmintin invaziya
ekstensivliyl suvarilmayan oraziloro nisboton 1,8, qoyunlarda 1,6 dofo artiq olur. Qara malin
suvarilan saholordo moada-bagirsaq strongilyatlar ilo yoluxma ekstensivliyi suvarilmayan orazilora
nisbaton 2,2, qoyunlarin diktiokaulyuslarla yoluxmasi iso 20 dofoys qodor artiq olur (3ybapera,
2005).

Madoani otlaq saholorinin yaradilmasi, tobii otlaglarda istifadesiz kollarin mohv edilmosi araliq
sahibloro, bununla da parazitloro gars1 miibarizods xiisusi ochomiyyoto malikdir. Orta Volganin quru
otlaqlarinda otarilan yash iri buynuzlu gara mallarda 23 név, 1-3 ayliglarda 2 nov, 4-5 ayhqlarda iso
6 nov helmint parazitlik etmisdir. Diizonlik otlaglarda helmintlorin siirfo morhslssinin invaziya
ekstensivliyi quru otlaglardan 1,5-3 dafs yiiksok olmusdur (Camgos, 2008).

Aparilan tocriibolordo yay movsiimiindo otlaga otiiriilon qaramalda sistiserkloro tosadiif
edilmoyib. Qisda otlaga otiiriilon danalarda iso zoif dorocads yoluxma geydo alinmisdir. Aparilan
todgiqatlar ag yoncanin nematodlarla yoluxma ekstensivliyinin 12,7, quzili yoncanin 7,1,
qarayoncanin 43,6, qurmizi yoncanin 189 70,9% oldugunu gostorir. Qarayoncanin govdasi miiayino
olunan digor bitkilorlo miiqayisads bdylimonin ilk ddvrlorindo daha tez nematodlarla yoluxur
(http://eliflamraa.wordpress.com/2006/11/01/sifali-bitkiler/).

Arazboyu diizonlikdo apardigimiz todqiqatlarda hotta yoluxmanin ayri-ayri otlaglarda miixtolif
oldugunu miioyyonlosdirdik. Miiayinalor zamani Araz cayr sahilindoki otlaglarda heyvanlarin
fassiola yumurtalar1 ilo yoluxma ekstensivliyi 79,2%, nematod yumurtalari ilo 73,5% oldugu halda,
nisboton konarda quraqliq orazilords yerloson otlaqlarda bunun miivafiq olaraq 44,2 vo 58,3%
oldugunu miisahido etdik. Heyvanlarin Araz ¢ayr sahilindoki otlaglarda fassiolalarla yoluxma
soviyyosinin yliksok olmasi ¢ay sahilindaki otlaqlarda trematod yumurtalarmin inkisaf edib invazion
moarhaloys catmast vo araliq sahiblorinin yayilmasi ii¢lin olverisli soraitin olmasi ilo alaqodardir
(Mareppamos, 2021).

MATERIAL VO METODLAR
Otlaq sahslorinin Xarakterindon asili olaraq heyvanlarin helmintlorlo yoluxma saviyyasini
oyronmok {iciin ilk ndvbado homin orazidon gotiiriilon kal, ot vo torpaq nlimunslorini
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helmintlyarvoskopiya edirdik. Kalla xarica tokiilon strongilyat yumurtalarini tofriq etmak nisbaton
¢otin oldugundan termostatada onlarin siirfoys qodor yetismosini tomin edirdik. Ot niimunslorini
stirfoloro géro Berman {isulunun xiisusi sadoslogdirilmis formasi ilo miayino etdik. Torpag:
nematod siirfolorino géro milayino etmok li¢iin 5-6 sm dorinlikdon orazinin bir ne¢o yerindon
niimuno  gotiiriib  qarigdirirdig. Sonra  ondan  5-6 q orta niimuno gotiiriib  miiayino
edirdik(https://studfile.net/preview/9417999/page:22/, https://zhivotnovodstvo.net.ru/spravochnik-
veterinarii/51-gelmintozy-zhivotnyh-/166-metody-diagnostiki-gelmintozov.html).

Otlagm torkibindon asili olaraq heyvanlarin helmintlorlo yoluxma doracasini dyronmok {igiin
eyni zamanda miixtalif otlaqlarda otarillan heyvanlar1 miiayino edirdik. Helmintlorin yumurta va
stirfolorinin inkisafina otraf mihit amillori giliclii tesir edir. Buna goro do hor bir zonanin
helmintfaunasini dyronmak ii¢iin ilin biitiin fasillorinde miiayinoalor apardiq.

NOTICOLOR VO ONLARIN MUZAKIROSI

Muxtar respublikanin 6ziinomoxsus iqlim soraiti govsoyon heyvanlarda miixtolif nov
helmintlorin yayilmasi va inkisafina sabab olur.

Yovsan biton otlaglardan gotiiriilon niimunolorin analizi gdstordi ki, helmint siirfolori homin
orazilordo asagi dorocodo yayilir. Yovsanin dib hissosindon gétiiriilon ot niimunslorinds helmint
stirfolorino rast golmodik. Homin orazidon gotiirdiiyiimiiz kal niimunslorindo iso orta hesabla 5,2
odad, torpaqda 2,6 adad strongilyat siirfosi askar etdik.

Homin zonada yovsan olmayan otlaglardan gotiiriilon niimunolordo iso nematod stirfolori
nisbaton artiq idi. Adi yem otlarinin dib hissasindon gétiiriilon materiallardan 4,7 adad, kaldan 9,2
odad, torpaqgdan iso 5,1 odad strongilyat siirfasi tapdiq.

Yovsanin dibina helmint siirfalorinin miqrasiya etmomasini onun efir iyli olmasi ils izah etmoak
olar. Adi otlaglara nisboton yovsan olan orazilordo helmint siirfolorinin az olmasmni heyvanlarin az
da olsa yediyi yovsanin antihelmint tosiri ilo izah edirik.

Heyvanlarin tonoffiis sistemindo parazitlik edon diktiokaulyus siirfolorinin otlaglarda yayilma
soviyyasini Oyronmok moqsadilo apardigimiz todqiqatlarda nozarot mogsodilo adi, dorman bitkisi
olmayan otlaglarda diktiokaulyus siirfolorinin yayilmasi 19,7% olmusdur. Yovsan olan otlaglardaki
heyvanlarin yoluxmas1 helmintlyarvoskopiyaya osason 5,1%, qalxanok olan otlaglarda iso 6,8%-9
godor azalmigdir.

Diizonlik vo dagotoyi otlaglarda da apardigimiz helmintlyarvoskopiki metodlarla kali, otu vo
torpag1 diktiokaulyus stirfolorino goro miiayino etdik. Aran zonada miiayino olunan kal
niimunslorinde yoluxma 2,8%, otda 9,7%, torpaqda iso 5,1%, dagotoyi otlaglarda iso yoluxma
niimunolor iizra miivafiq olaraq 5,9, 16,1 vo 8,2% olmusdur.

Apardigimiz todqiqatlarda miixtolif torpaq torkibino malik otlaglarda otarilan heyvanlarin
yoluxma saviyyosinin forqli oldugunu miioyyonlogdirdik. Bu istigamotde tadqiqatlar: ¢omon vo boz
torpaqglardaki otlaqlarda olan heyvanlar {izorinds do apardiq. Boz torpaqlardaki otlaglarda otarilan
heyvanlarin kalinin helmintoovoskopiyast zamani onlardan orta hesabla 486,7 odod, ¢omon
torpaqglarda iso 663,2 odod nematod yumurtasi topladiq. Bunu iso boz torpaqglarda temperaturun
yiiksok, nomliyin az, torpagin torkibindo mineral duzlarin ¢ox olmasi hesabma xarico tokiilmiis
yumurtalarin bir hissasinin mohv olaraq, yaxud, inkisaf etmoyarok heyvanlar1 yoluxdura bilmomasi
ilo alagalondirmak olar.

Istifado mogsadilo kosilmis heyvanlarm daxili organlarini da miiayino etmoklo otlaglarin,
torpagm torkibindon asili olaraq heyvanlarin helmintlorlo yoluxma soviyyasini miloyyanlosdirdik.

Apardigimiz miiayinalords yovsan olmayan otlaglarda otarilan heyvanlarin fassiola ilo yoluxma
ekstensivliyinin 69,4%, monieziya ilo 24,7%, trixosefalus ilo 70,8%, hemonxus ilo 52,5% oldugu
halda, yovsanli sahalordo otarillan heyvanlarin homin helmintlorlo yoluxmasi iso miivafiq olaraq
60,3, 13,4, 66,2, vo 43,4% hoddinds olmusdur.

Yovsan eyni zamanda tonofflis sistemi strongilyatlarina da antihelmint tosir gdstorir. Homin
otlaglarda otarilan qoyunlarin diktiokaulyuslarla yoluxma saviyyasi 70,6%, adi ¢omanliklords iso
78,3%-2 catmusdir.
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Heyvanlarin helmintlorlo yoluxma deracosi onlarin hansi srazilordaki otlaglarda otarilmasindan
da asilidir. Comen torpaqlardaki otlaglarda otarilan heyvanlarm hemonxuslarla yoluxmasi 52,6%,
strongilyatlarla 68,3%, trixosefalyuslarla 35,6%, nisboton zoif ot Ortiliyline malik vo yiiksok
temperatur olan boz torpaqlarda iso homin gostaricilor miivafiq olaraq 38,2%, 29,3%, vo 26,4%
olmusdur.

NOTICOLOR

Zonanin helmintofaunast vo heyvanlarin  helmintlorlo  yoluxma saviyyesi orazinin
temperaturundan, nomliyindon, torpagin torkibindon, su ilo tochizatindan, bitki ortiiyiindon asilidir.
Torpagm torkibindo normadan ¢ox olan mineral maddolor helmintin yumurta vo siirfolorinin
inkisafina oks tosir gostordiyindon soran topraqlarda helmintofauna zoif olur. Quraq vo bitki Ortiiyii
zoif olan arazilords heyvanlari helmintlorlo yoluxmasinin asagi olmasi nomlik ¢atismamazligindan
vo giinosin diiz diison siialarinin tosirindon yumurta va siirfalorin mohv olmasi, invazion morhaloyo
catmamasidir.
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POJIb ITOYBbBI B 3BAPA’KEHUU ’)KUBOTHbBIX 'EJIBMUHTAMMA

Canex MareppamoB
Hncmumym cenemuueckux pecypcoé Munucmepcemea Hayku u 00pazo8anus
Asepbationcanckoii Pecnyonuxu

B npobax TpaB, B3SATHIX M3 HIDKHUX 4YacTeW IOJIBIHHM, OO0JIAJArOIINX aHTUICJIbMUHTHBIM JICHCTBUEM,
JINYMHOK TEJIbMHUHTOB HE OOHapyxeHo. B mpobax Qekayuid, B3sSTHIX C MOJBIHHBIX MACTOMIN, B CPEIHEM
OoOHapyXeHO 5,2 JIMYMHKKA CTpOHTrWiara, B mousBe - 2,6. Ha mactOuinax, B KOTOPBIX IIOJBIHb HE
pacnpocTpaHeHa W3 MaTEpHaliOB, B3ATBIX CO JHA KOPMOBBIX pacTeHUM, OOHapykeHO 4,7 IIUT. JTUYUHOK
CTPOHTHIUIAT, B pekanusx - 9,2 mT., U3 MO4BbI - 5,1 IIT. JIHYHHOK.

3apaXCHHOCTh JUKTHOKAYJIFOCAMU B HCCIICAOBAaHHBIX TpoOax (ekasuii HU3MHHOW 30HBI COCTaBUJIA
2,8%, B Tpase - 9,7%, B mouse - 5,1%, a Ha MPEArOPHBIX MACTOUIIAX COOTBETCTBEHHO - 5,9, 16,1 u 8,2%.

Pe3ynbraThl T€IbMHUHTOIOTMYECKOTO BCKPBITHS MIOKA3BIBAIOT, YTO CTENCHD 3aPaKEHHOCTH (acIuoIaMu
JKUBOTHBIX, KOTOPBIC BBICHIIIAIOT Ha MacTOMINAaxX Oe3 mojbiHM coctaBwia 69,4%, monuesuen - 24,7%,
tpuxonedanezom - 70,8%, remonxycom - 52,5%, 3apak€HHOCTh J>KMBOTHBIX JTHMH TE€IbMHUHTAMH Ha
MOJBIHHEIX MMACTOMIAX cOOTBETCTBEHHO - 60,3%, 13,4%, 66,2% u 43,4%.

J’KuBoTHBIE, BBITacaeMble Ha JIyrax, ObUIM 3apa)k€Hbl TeMOHXycoM Ha 52,6%, CTpOHTWISATaMH - Ha
68,3%, tpuxoredanezom - Ha 35,6%, a B cepo3eMax C OTHOCHTEIHHO CIA0BIM TPABSIHBIM TIOKPOBOM H
BBICOKOM TEMITepaTypOM 3TH MTOKA3aTeIN CHIDKAINCH IO COOTBETCTBEHHO 38,2%, 29,3% n 26,4%.

Pe3ynbraThl HaIMX HCCICIOBAHUM ITOKA3bIBAIOT, YTO TEIbMHUHTO(pAyHAa TEPPUTOPHH H YPOBCHD
3apaKEHHOCTH JKMBOTHBIX TE€IbBMHHTAMHU PSAAaMU OMOTHYCCKMX M aOMOTHYECKMX (haKTOPOB 3aBUCIT U OT
COCTaBa TMOYBKI, OT BOJOCHAOKEHUS U PACTUTEIHLHOCTH.

OO06wme MUHEPATBHBIX BEIICCTB B ITOYBE MPHUBOIUT K BBICHIXAHWIO BOJABI BHYTPH SUI TEIEMHHTOB,

TIOMABIICH B OKPYXKAIOUIYI0 Cpemy, TEeM CaMbIM OCTaHABIIMBas pa3BUTHE 3apojsimia. Ha ydacTtkax c
HEIOCTATKOM BJIaTH B TIOYBE OHM pa3pyIIAlOTCS W3-3a HEYIOBJICTBOPCHHS MOTPEOHOCTH B BOAE, KOTOpas
CYHTAETCA OJTHUM U3 OCHOBHBIX (DAKTOPOB pa3BUTHS 3apOJIbIIa BHYTPH SHIIA.
Boraterii pacTUTENbHBI TOKPOB IMOYBHI OOECTICYMBACT YCIOBHS Ui 3allUTHl OTJIOKEHHBIX Ha JAHHOMN
TEPPUTOPHH SAWIl OT COJNHEYHBIX JIydell W BBICHIXaHHWA. B TO e Bpems pacmpocTpaHEHHWE B 30HE
AHTUTCITELMUHTHO-3(Q(EKTUBHBIX PACTEHUH MPHBOIUT K OCBOOOXKICHHIO KHBOTHBIX OT T€IBMHUHTOB 3a CUECT
WX TTOTpeOIeHMS], a TAK)KEe YHUUTOKEHNIO TMINHOK TeIbMUHTOB, TTOMA IAOIINX B ITOYBY.

Knroueswvie cnosa: CMPOHSUIANDblL, 2CEMOHX)Cbl, mpuxoueqbamocm, MOHUe3Uuu, (i)aCl/ﬂ/tOﬂbl, NOJIbIHDY,
IKCMEHCUBHOCMb 3apPaAdNCEHUAL, 2€]leuHmOd)ayHa no4enl

THE ROLE OF SOIL IN THE INFECTION OF ANIMALS WITH HELMINTHS

Saleh Maharramov
Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

No helminth larvae were found in grass samples taken from the bottom part of wormwood with an
anthelmintic effect. We found an average of 5.2 strongylata larvae in the stubble samples taken from the
wormwood spread pastures, and 2.6 in the soil. In pastures without wormwood, we found 4.7 pieces of
strongilata larvae from the materials taken from the bottom of fodder plants, 9.2 pieces from the spilled
manure, and 5.1 pieces from the soil.

The infection rate with dictiocauli was 2.8% in the cal samples examined in the lowland zone, 9.7% in
the grass, and 5.1% in the soil, while the infection rate in the foothill pastures was 5.9%, 16.1%, and 8.2%,
respectively.
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The results of the helminthological analysis showed that the extent of infection rate with fasciola was
69.4%, moniesia was 24.7%, trichocephalus was 70.8%, hemonchus was 52.5%, and the rate of animals
infected with those helminths in wormwood pastures was 60.3%, respectively. 13.4%, 66.2%, and 43.4%.

Animals grazed on grasslands were 52.6% infected with haemonchus, 68.3% with strongylates, 35.6%
with trichocephalus, and in gray soils with relatively weak grass cover and high temperature, those indicators
were 38.2%, 29.3%, respectively. and decreased to 26.4%.

The results of our research show that the helminth fauna of the area and the level of infection of animals
with helminths depend on the composition of the soil, water supply, and vegetation along with other biotic
and abiotic factors.

The abundance of mineral substances in the soil causes the water inside the helminth eggs to spill into
the environment to dry out, thereby stopping the development of the embryo. In areas with a lack of moisture
in the soil, they are destroyed due to the unsatisfaction of the need for water, which is considered one of the
main factors in the development of the embryo inside the egg. The rich vegetation cover of the soil provides
conditions for the protection of the eggs laid in the area from sunlight and drying. At the same time, the
spread of anthelminthic effective plants in the zone leads to the liberation of animals from helminths due to
their consumption, as well as the destruction of helminth larvae that fall into the soil.

Keywords: stongylosis, haemonchosis, trichocephalus, moniesiosis, fascioliasis, wormwood, the extent
of infection, soil helminth fauna
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EIMERIA (APICOMPLEXA: EIMERIIDAE) VO SYNGAMIDAE,
HETERAKIDAE, CAPILLARIDAE (NEMATODA) FOSILOLORINO AID
PATOGEN TORODICILORIN EV TOYUQLARINDA ASSOSIATIV
PARAZITIZMI

SEVINC MOMMODOVA

Azorbaycan Respublikas: Kond Tasarriifati Nazirliyi Baytarliq Elmi-Tadgigat Institutu, Baki s., AZ 1016,
Nizami rayonu, Boyiik Sor gasabasi, 8-ci kdndalan kii¢asi
memmedovasevinc@ro.ru

Maqalada Saki-Zagatala iqtisadi rayonunda (Saki rayonu Uzra) ev toyuqlarinda ibtidai bagirsaq
parazitlarinin toratdiyi xastaliklordan eymeriozla va helmintozlardan singamoz, heterakidoz va
kapillyariozla  yoluxma dinamikasi, yoluxmanin ekstensivlik daracasi vo intensivliyi haqqinda
moalumat verilir. Tadqiqat islori 2024-ci ilds qusculuq tosarriifatlarindan toplanmms patoloji
materiallar (kal nimunalori) osasinda Baytarhq ET Institutunun Parazitologiya sobasinda
aparilmisdir. Tadgiqat obyekti olaraq 4-6 aylq, 9-12 ayhq va yash quslar miiayinodan kegcirilmisdir.
Soki rayonunun fardi qusculuq tasarriifatlarindan miixtalif yas qruplarn iizra toplanms patoloji
materiallarin (kal niimunalarinin) koproloji miayinasi asasinda 4-6 ayhqlarda eymeriozla 33,3%,
singamozla 20,0%, heterakidozla 23,3 kapillyariozla 46,7%, 9-12 ayhqlarda eymeriozla 25,0%,
sinqamozla 21,9%, heterakidozla 18,8%, Kkapillyariozla 37,5%, yashlarda eymeriozla 24,0%,
singamozla 32,0%, heterakidozla 20,0%, kapillyariozla 28,0% yoluxma tadqiq edilmisdir. Yas
gruplan iizro Umumi yoluxma eymeriozla 27,6%, singamozla 24,1%, heterakidozla 20,7%,
kapillyariozla 37,9% taskil etmisdir. Tadqiq edilmis quslarda invaziyamn intensivliyi mikroskopun
20 goriiniis sahasinda sayilan oosistalarin, helmint yumurtalarinin sayina gora miayyan edilmis va
eymeriya oosistalar1 1-12 adod olmusdur. Helmint yumurtalari: Syngamus trachea yumurtalar: 1-3,
Heterakis gallinarum yumurtalarn1 1-5 va Capillaria obsignata yumurtalar1 1-4 adad olmusdur.
Tadqigatlar zamam Eimeria cinsina va nematodlara aid olan ndvlarin sakillarini ¢okmak iiciin
BELL Solaris mikroskopundan, HD — CAM kamerasindan vo Image Scope proqramindan
istifado edilmisdir. Aparilan tadqiqatlar zamam Saki-Zaqatala igtisadi rayonunda eymerioz va
helmintozlarla yoluxmaya alverisli saraitin olmas1 miitloaqdir. Oosistalarin vo helmint yumurtalarinin
inkisafi iiciin zoruri olan namlik va temperaturun normada olmasi onlarin inkisafina miisbat tasir
edir, toradicilor xarici inkisaf marhalasini basa vururlar. Bagirsaq parazitlori, o cimladan helmint
yumurtalari va eymeriya oosistalar1 alverisli sorait olduqda inkisaf edarak invazion marhalays catir,
bu xastalik toradicilarini quslar udduqda yoluxurlar.

Acar sozlar: ev toyugu, assosiativ invaziya, eymerioz, helmintozlar, koproloji miayina, invaziyanin
ekstensivliyi, invaziyann intensiviiyi

GiRiS

Respublikamizin biitiin tabii-iglim va cografi landsaft zonalarimda ev toyuqlar1 arasinda
bagirsaq parazitlorindon eymeriozun vo helmintozlarin yayilmasi miixtalifdir. Qeyd etmok lazimdir
Ki, tobii-iglim soraitinds bas vermis qlobal doyisikliklor, hamginin tesarriifatlarin qurulusunda olan
doyisikliklor muxtolif landsaftlara maxsus olan parazitlorin arealinin geniglonmasina gotirib ¢ixarir.
Qusculugda mohsuldarhigin artirilmasi (qus ati vo yumurta) orzaq tominatinda aktual masslalordon
biridir.

Ev toyuqlar1 arasinda invazion xastaliklor (eymerioz, helmintozlar) genis yayilmigdir. Xarici
muhit amillorinin tasirlorine qars: kifayst godor davamliliq formalagsmadigi tigiin vo immun sistemin
nisbaton zoif olmasi kdrpa quslarin orqanizmindos invaziya toradicilori ilo yoluxmasina imkan verir.
Ekoloji cohatdon tomiz mohsul istehsalinin tonzimlonmasi tgtin butin sahslords, o climladan
qusculugda invazion xastaliklora qarsi somarali mibarizo tadbirlorinin hoyata kegirilmasi mihim
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ohomiyyat kosb edir. Bu baximdan mdvcud olan invazion xastaliklorin 0yronilmasi  aktualdir
(KpaBuenko va b., 2023; Caduymmun vo b., 2024; Spomyk, 2022).

Quslarm  yoluxmasi parazitin sahib heyvanin nacisi ilo strafa diismiis, invazion marhaloys
catmig toradicilori ot, yem, su vo basqa vasitolorlo udulmasi: yolu ilo bas verir. Ev toyuqlarinin
eymerioz va helmintozlarla mono vs assosiativ yoluxmasinin tadqigi ilo hom Azarbaycan, ham do
xarici 6lka alimlari tadqiqat islori aparmis va bu guin da bu istigamatds todgigatlar davam etdirilir
(Mammadova, 2019; AkabaeB u ap., 2015; Bacunesuu u ap., 2017; Muponosa, 1997; Ferdushy et
al., 2016).

Odur ki, yuxarida qeyd olanlar1 nazoro alaraq Soki rayonu orazisindo fordi qusguluq
tosarriifatlarinda ev toyuqlarinin ibtidai bagirsaq parazitlorindon olan eymeriyalarla vo helmintlorlo
qarislq yoluxmasinm Syranilmasini moagsadouygun hesab edirik.

MATERIAL VO METODLAR

Todqiqat islori 2024-ci ildo Soki rayonu orazisindo qusguluq tesarriifatlarindan toplanmig patoloji
materiallar (kal niimunalori) osasinda Baytarhq ET Institutunun Parazitologiya sobasinde  aparilnusdir.
Todqiqatlar zamani 87 kal niimunalori Darling—Fiilleborn tisulu vasitasi ilo muayins edilmisdir.
Muayinalor aparildigdan sonra alinan naticalor tohlil edilmis, ev toyuqlarinin hansi yas qrupu tizro
daha ¢ox yoluxmasi miiayyanlogdirilmigdir. Hor bir ev toyugundan gotiiriilmiis kal niimunasine
ayrica baxilmis, oosistalarin vo helmint yumurtalarinin tapilmasi parazitlo yoluxma Kimi
giymoatlondirilmis, @imumi yoxlanilmigs quslar icorisindo yoluxanlarin saymma goro invaziyanin
ekstensivliyi hesablanmis vo faizlo ifado edilmisdir. Todqiq edilmis quslarda  invaziyanin
intensivliyi mikroskopun 20 goriiniis sahasinds sayilan oosistalarin, helmint yumurtalarinin sayina
gOro miiayyon edilmis vo Heterakis gallinarum (Schrank, 1788), Syngamus trachea (Montagn,
1811), Capillaria obsignata (Madsen, 1945) yumurtalar1 askarlanmugdir. Todgigatlar zamani
Eimeria cinsino vo nematodlara aid olan ndvlorin sokillorini ¢okmok tigiin BELL Solaris
mikroskopundan, HD — CAM kamerasindan vo Image Scope programindan istifado edilmisdir.
Eymerioz va helmintoz toradicilori ilo assosiativ yoluxmani tayin etmok tigiin - Motic Ne 61105283
markali Binokulyar mikroskopdan istifads edilmisdir (Kpsutos, 1996; Axy6osckuii, 2001).

NOTICOLOR VO ONLARIN MUZAKIROSI

Soki rayonu orazisindoki fermer qusguluq toSarriifatlarinda saxlanilan ev toyuqlarmimn miixtalif
yas qruplar1 tizro kal nidmunslori koproloji muayins edilmisdir. Soki rayonu  Calobixan
goasabasindaki fordi qusculuq tasarriifatindan 4-6 ayliglardan gatirilmis 30 adod kal nimunalorindan
10 odadinds Eimeria sp., 6 adadinds Syngamus trachea yumurtalari, 7 odadinde  Heterakis
gallinarum yumurtalar1, 14 adadinds iso Capillaria obsignata yumurtalari, 9-12 ayliqlar saxlanan
tosarrufatdan gotirilmis 32 odod kal nimunoalorindon 8 adadinds Eimeria sp., 7 adadinds Syngamus
trachea yumurtalari, 6 odadindo Heterakis gallinarum yumurtalari, 12 odoadinds isa Capillaria
obsignata yumurtalari, Oxud kondindoki fordi qusculuq tesorriifatdan toplanmisg 25 odod kal
nimunalarindon 6 oadodinda Eimeria sp., 8 adadinds Syngamus trachea yumurtalari, 5 odadinda
Heterakis gallinarum yumurtalari, 7 adadinds iso Capillaria obsignata yumurtalar1 agkar edilmisdir
(Sakil 1, 2).

Cadval 1.
Ev toyuglarinin garisiq invaziya ils yoluxmast
Ev Miuayina Eymerioz Singamoz Heterakidoz Kapillyarioz
lt;)ZLrjnql; edilmisdir =577 IE, | Yolux- | IE, Yolux- IE, | Yolux- | iE,
y:ls: musdur % | musdur % musdur % musdur %
4-6 ayliq 30 10 33,3 6 20,0 7 23,3 14 46,7
9-12 ayliq 32 8 25,0 7 21,9 6 18,8 12 37,5
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Yaslilar 25 6 24,0 8 32,0 5 20,0 7 28,0
Umumi 87 24 27,6 21 24,1 18 20,7 33 37,9
yoluxma

Soki rayonunun fordi qusguluq teSaorriifatlarmdan miixtalif yas qruplari {izro toplanmis kal
nimunolorinin koproloji miiayinasi asasinda 4-6 ayliglarda eymeriozla 33,3%, sinqgamozla 20,0%,
heterakidozla 23,3 kapillyariozla 46,7% , 9-12 ayliglarda eymeriozla 25,0%, singamozla 21,9%,
heterakidozla 18,8%, kapillyariozla 37,5%, yaslilarda eymeriozla 24,0%, singamozla 32,0%,
heterakidozla 20,0%, kapillyariozla 28,0% assosiativ yoluxma tadqiq edilmisdir. Miiayina zamani
on yiksak yoluxma 4-6 ayliqlarda kapillyariozla 46,7 % toskil etmisdir (Sakil 3).

Yas qruplar1 {izro imumi yoluxmanin eymeriozla 27,6%, sinqamozla 24,1%, heterakidozla
20,7%, kapillyariozla 37,9% olmas1 miioyyon edilmisdir (Cadval 1).

Sokil 1. Eimeria oosistalar:

1 2 3
Sakil 2. Nematod yumurtalarmin mikroskopik goriiniisii: 1- Capillaria obsignata, 2- Syngamus trachea,
3- Heterakis gallinarum yumurtalari
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Sakil 3. Assosiativ invaziya (eimeria oosistalari, nematod yumurtalari)

Sakil 4. Heterakis gallinarum yumurtasinda siirfonin inkisafi

Todqiq edilmis quslarda invaziyanin intensivliyi do mioyyon edilmis, intensivlik mikroskopun
20 goriiniis sahoasinds sayilan oosistalarin, helmint yumurtalarinin sayina géro miayyon edilmis vo
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eymeriya oosistalar1 1-12 odod olmusdur. Helmint yumurtalar::  Syngamus trachea yumurtalar 1-
3, Heterakis gallinarum yumurtalar1 1-5 vo Capillaria obsignata yumurtalar1 1-4 adad olmusdur.
Belo ki, yoluxmus quslarin ifraz etdiklorin oosistalar vo helmint yumurtalar1 otraf mihitds invazion
morhoaloya ¢atdigdan sonra saglamlarin yoluxmasina sabab olur va fordi qusculuq teSarriifatlarinda
invaziyalarin tokrar bag vermosini zaruri edir.

Aparilan todqiqatlar zaman1 Soki rayonunda eymeriya va helmintlorlo yoluxma Gglin olverisli
soraitin olmas1 miiayyon edilmisdir. Oosistalar va helmint yumurtalarinin inkisafi ti¢iin zaruri olan
nomlik, homg¢inin temperaturun normada olmasi onlarin inkisafina miisbat tasir edir, Xxostalik
torodicilori xarici inkigsaf morholosini basa vurur, yani invazion morholoys catir vo bu xastolik
toradicilorini quslar yem ba ya su vasitasilo uddugqda yoluxurlar (Sokil 4).

Parazitlorlo assosiativ yoluxma ev toyuqlarmin ¢aki artimina vo onlarin yumurtamasina manfi
tosir edir, noticodo mohsuldarliq asagi diisiir. Belolikls, invazion xostaliklorin, o climladon
eymerioz vo helmintozlarin toéradicilorine qars1 kompleks miibarizo todbirlori tosorriifatlarda totbiq
edilmalidir.

NOTICOLOR

1. Soki rayonunun fordi qusguluq teSorriifatlarindan miixtalif yas qruplari tizro toplanmis
patoloji materiallarin (kal niimunalorinin) koproloji muiayinasi osasinda invaziyanin ekstensivliyi
4-6 ayliglarda eymeriozla 33,3%, sinqamozla 20,0%, heterakidozla 23,3 kapillyariozla 46,7%, 9-
12 ayliqlarda eymeriozla 25,0%, singamozla 21,9%, heterakidozla 18,8%, kapillyariozla 37,5%,
yaslhlarda eymeriozla 24,0%, singqamozla 32,0%, heterakidozla 20,0%, kapillyariozla 28,0%
yoluxma todqiq edilmisdir. Yas qruplar1 izro Umumi yoluxma eymeriozla 27,6%, singamozla
24,1%, heterakidozla 20,7%, kapillyariozla 37,9% toskil etmisdir.

2. Invaziyanin intensivliyi mikroskopun 20 goriiniis sahasindo sayilan oosistalarin, helmint
yumurtalarinin sayma goro mioyyan edilmis vo eymeriya oosistalar1 1-12 odad, helmint
yumurtalar::  Syngamus trachea yumurtalar1 1-3, Heterakis gallinarum yumurtalar1 1-5 va
Capillaria obsignata yumurtalar1 1-4 adod olmusdur.
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COBMECTHBIN ITAPAZUTH3M MPEJICTABUTEJEN POJA EIMERIA (APICOMPLEXA:
EIMERIIDAE) 1 CEMEUCTB SYNGAMIDAE, HETERAKIDAE U CAPILLARIDAE (NEMATODA)
Y JOMAIIHHUX KYP

CeBunax MamenoBa
Hayuno-uccnedosamenvcxuil uncmumym semepuHapuu

B craThe mpuBeneHsl cBeneHUs O AMHAMUKE 3apaKCHHS IOMAIIHUX Kyp HPOCTEHIIMMHU KHUIIEYHBIMHU
MapasuTaMHu — 3UMEpPHO30M, a TAKKE T€IbMUHTO3aMH — CHHIAMO30M, FeTepali030M U KallWIISIPHO30M B
[llexn-3akaTanbCKOM dKOHOMHUYECKOM paiioHe (B LllekmHCKOM paiioHe), a TaKkKe O PacIpOCTPAHESHHOCTH U
WHTEHCHBHOCTH 3apakeHus. HaydHo-mccrmemoBaTtenmbckas pabora mpoBomminack B 2024 romy B oTmene
[Tapasutonorun Hay4yHo-ncCnenoBaTenbCKOro MHCTUTYTa BETEPUHAPUM HAa OCHOBE MATOJIOTHYECKOrO
Matepuaia (mpob ¢ekanuii), cobpaHHOTO ¢ ITHIEBOAYECKUX PepM. OOBEKTaMU UCCIEAOBAHUS OBUTH MTHIIBI
B Bo3pacte 4—6 mecsueB, 9-12 MmecsaueB u crapuie. Ha OCHOBaHHMH KOIMPOJOTMYECKOIO HCCIACAOBAHMS
MaTOJIOTHYECKOro Marepuana (mpod Qekanmii), OTOOpaHHBIX Ha OTACNBHBIX ITHIEBOJYECKHX (hepMax
[IlexknHcKOro paiioHa B pa3sHBIX BO3PACTHBIX IPYIINax, Y NTUL B Bo3pacte 4-6 MecsueB BbIIBICHO 33,3%
sitmepuosa, 20,0% cuHramMo3a, 23,3% rerepanmmoza u 46,7% Kanmwuisiprosa; y TTHII B Bo3pacte 9-12
MecsIeB BbiBieHo 25,0% »itmepuosa, 21,9% cuaramosa, 18,8% rerepammmosa u 37,5% kamwmisipuosa; y
NTUL TOXUJIOro Bo3pacta BeisiBIEHO 24,0% sitmepuosa, 32,0% cunramosa, 20,0% rerepauunosa u 28,0%
Kanmwusipuoza OOmasi pacnpocTpaHEHHOCTh MH(EKLUUH MO BO3PACTHBIM IpymmaM cocTaBuia 27,6% mms
siiMepuosa, 24,1% nns cunramosa, 20,7% s rerepaunnoza u 37,9% nis xanuwuispuos3a. MIHTEHCHUBHOCTh
WHBa3uM y 00CIEIOBAaHHBIX NTHUL ONPEAEISUIN MO0 KOJIMYECTBY OOLUCT U SHUI] T€TbMUHTOB, IOJICUUTAHHBIX B
20 mongx 3peHusi MEKPOCKOIIA, TIPH 3TOM KOJIMYECTBO OOIUCT diMepuit coctaBisuio 1-12. KomudecTBo sui
reJBMUHTOB cocTaBmiio: Syngamus trachea (1-3), Heterakis Gallinarum (1-5) u Capillaria obsignata (1-4).
B xome uccnenoBanust ucnoib3oBanmuck mukpockon BELL Solaris, kamepa HD-CAM u mporpamMMHoe
obecrieuenne Image Scope mnst monydeHust ¢ororpaduii BUAOB, HmpuHamiexamux K poxy Eimeria u
HemarogaM. B Xome TpOBEOEHHBIX HCCIEAOBAaHUM ycTaHOBiIeHO, u4to B Lleku-3akaTambckom
HSKOHOMUYECKOM pailoHe UMEIOTCS OJIaronpuaTHBIE YCIOBUS IS 3apaXKeHHUs] SHMEPHO30M U TelIbMUHTO3aMH.
HopmanbHast BnaXHOCTH W TeMIlepaTypa, HEOOXOAHMMBIE Ui Pa3BUTHS OOLUUCT M SIUI TEIbMHHTOB,
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OKa3bIBAIOT IMOJOKHUTECIILHOC BJIIMAHUC HA UX PA3BUTHUC, U BO36yI[I/ITeJ'II/I 3aBCpHIAOT CTAJUI0 Pa3BUTHUA BO
BHEIIIH M cpeae. Kumeunnie napasuThbl, BKJIKOYas 51171113 I'CJIBMUHTOB W OOLHUCTBI 3171Mep1/1171, Ipu
6J'IaFOHpI/I$ITHI)IX YCJIOBUAX PAa3BUBAKOTCA B MHBA3UBHBIC CTAIUH, U IITULBI 3apaKar0TCA IIPU MMPOIrjIaTbIBaHUN
OTHUX IIaTOIrCHOB.

Knwueevie cnoea: oomawnss Kypuya, accoyuamueHas UHeasus,, 311M€pu03, 2EJIbMUHMO3bL,
KonpoJjocuieckoe O6CJZ€OOGCIHM€, IKCMEHCUBHOCMb UHBA3UU, UHIMEHCUBHOCMb UHBA3UU

JOINT PARASITISM OT THE REPRESENTATIVES FROM THE GENUS EIMERIA
(APICOMPLEXA: EIMERIIDAE), AND FAMILIES SYNGAMIDAE, HETERAKIDAE AND
CAPILLARIDAE (NEMATODA) IN DOMESTIC CHICKENS

Sevinj Mammadova
Veterinary Research Institute

Information about the course of eimeriosis, syngamosis, heterakidosis and capillariosis in chickens and
the extensiveness and intensity of the disease, caused by intestinal protozoans and helminths in the Sheki-
Zagatala economic region (in Sheki) was conducted. The research work was carried out in 2024 at the
Parasitology Department of the Veterinary Research Institute based on pathological materials (cal samples)
collected from poultry farms. The 4-6-month, 9-12-month aged chickens and adult birds were examined. In
the samples, collected in the individual poultry farms of Sheki region from the birds in different age groups
were studied: eimeriosis (33.3%), syngamosis (20.0%), heterakidosis (23.3%), capillariosis (46.7%) in 4-6
monthly chickens; eimeriosis (25.0%), syngamosis (21.9%), heterakidosis (18.8%), capillariosis (37.5%) in
9-12 monthly chickens, eimeriosis (24.0% ), syngamosis (32.0%), heterakidosis (20.0%), capillariosis
(28.0%) in old hens. The total extensiveness of invasion in all age groups was following: eimeriosis
(27.6%), syngamosis (21.4%), heterakidosis (20.7%), and capillariosis 37.9%. The intensity of invasion was
determined by the number of oocysts and helminth eggs (counted in 20 field of view of the microscope). The
counted number of Eimeria oocysts was 1-12. The number of helminth eggs was: Syngamus trachea (1-3),
Heterakis gallinarum (1-5), and Capillaria obsignata (1-4). The brightfield microscope BELL SOLARIS
and HD-CAM digital camera with Image Scope program were used. The favorable conditions for infection
by Eimeria and helminths in Sheki-Zagatala economic region were noticed. Normal humidity and
temperature, which are necessary for the development of oocysts and helminth eggs, have a positive effect
on their development in the life cycle at the external environment. Thereby, intestinal parasites can cause
acute diseases in the above-mentioned ecological conditions.

Keywords: domestic chicken, associative invasion, eimeriosis, helminthoses, coprological
examination, extensiveness of invasion, intensity of invasion
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MIKROSPORIYAYA TOBIii YOLUXMUS iT VO PiSIKLORIN
MUALICOSINDO “BIOGLUK” IMMUNOSTIMULYATORUNUN
MUALICONIN GEDISATINA TOSIRININ OYRONILMOSI

NORMIN OLOSGOROVA'*, ASOF OMOROV?

YAzarbaycan Doviat Aqrar Universiteti, Gonca 5., AZ 2000, Atatlrk pr., 450
2ADA Universiteti, Baki 5., AZ 1008, .Agaoglu kiigasi 61
narminalasgar92@mail.ru

Biitiin diinyada oldugu kimi 6lkamizda ds ev heyvanlarina olan maraq getdikco artmaqdadir. Son
illords insanlar it vo pisik kimi heyvanlar: sahiblonir, onlarla eyni evds yasayirlar. Heyvanlarla bels
yaxindan tomas bir c¢ox hallarda insanlarin infeksion xastaliklora yoluxmasi ils naticolonir.
Heyvanlardan insanlara otiiriilon xastaliklorin naticasi olaraq, antropozoonoz xastaliklorin artmasi
miisahids edilir. Bu xastaliklor arasinda dermatomikozlar 6ziinomaxsus yer tutur. Dermatomikozlarin
bir névl olan Mikrosporiya, an genis yayilms xastalikloardon biridir. Xastaliya daha ¢ox Microsporum
canis, Microsporum gypseum va Microsporum lanosum patogenlari sabab olur. insanlarin ahatasindo
olan heyvanlarin aksariyyoati dermatomikoz infeksiyasinin monbayi kimi potensial risk dasiyir. 9n
boyilk epidemioloji tohliikoni iss insanlarla uzun miiddot yaxin tomas edan heyvanlar yaradirlar.
Infeksiyanin monbayi xasto pisiklor v itlordir. Bu xastoliyin miialicasi hortarafli yanasma talob edir,
ciinki xastalik insanlar iiciin do tohliikslidir. Diinyada yayilmasina gora dermatoloji xastaliklorin top
siyahisinda birinci yeri tutan, dermatomikozlar qrupuna aid olan Mikrosporiya xastaliyinin pisik va
itlor arasinda oyronilmosi hom ictimai saglamliq noqteyi nozorindon, hom do heyvan saglamhgi
baximindan boyiik ohomiyyat kasb edir. Buna gors do, Mikrosporiyanin miialicosindo tokco miialicovi
todbirlorin hayata kecirilmosi deyil, eyni zamanda xastolik toradicisinin otraf miihito yayilmasinin
garsisim almaq vo infeksiyaya qars1 miibarizods orqanizmin immun statusunu artirmaq vacibdir.
Tadqigatimizin asas moqsadi xastoliyo spontan yoluxmus it vo pisiklori miiayyon edib, xoastolik
toradicisini askarlamaq, xasta it vo pisiklordo Mikrosporiyamin miialicosindo “Biogluc”
immunostimulyatorunun tasirini 6yronmak olmusdur.

Acar sézlar: Mikrosporiya, dermatomikoz, antifungal preparatlar, itrakonazol (IT), xlorheksidin,
mikonazol, immunostimulyator

GIRIS

Goboloklor (fungi) ibtidai sporlu bitkilor orqanizmino aid olmaqla, xarici miihitdo genis
yayilmigdir. Hal-hazirda 100 000 ndvden artiq gébalok molumdur ki, bunlar da miixtslifliyi ilo bir-
birindon forqlonir. Lakin bu son rogom deyil. Cox giiman ki, Yer kiirasinin tropik zonalarinda xeyli
tosvir olunmamus gdbolok ndvleri vardir (Ilham ©zimov, 2008). Mikozlar - géboloklor torafindon
toradilon spesifik xostoliklordir. Taobii halda bu qrup xostoliklor kond tosorriifatt heyvanlarinda,
xozdorili vo vohsi heyvanlarda, gomiricilorde, baliglarda vo arilarda xostolik toradirlor. Bu
xastoaliklorin bir ¢oxu ilo, homginin insanlar da yoluxur (Ilham &zimov, 2008). Klassik mikozlar
insan vo heyvanlarin patogen gébaloklor, dematofitlor torafindon toradilon xastolikloridir (Moskaluk
A.E. va b., 2022). Dermatofitlor aydin keratinofillik vo qiciqlanma ilo xarakterizo olunurlar, eyni
zamanda keratini proteolitik par¢alamaq qabiliyyatlori vardir. Bu xiisusiyyat dermatofitloro imkan
verir Ki, keratinlogdirilmis toxumalara, epidermisin stratum corneumuna vo onun téromalarine niifuz
edib, onlarin mahvino sobab olsunlar (Sylvén K.R. va b., 2023). Dermatofitozlarin téradicisi genis
yayilmigdir. Onlarin asas yasayis yeri torpaq (Pontes Z.B. va b., 2013), xiisusilo do keratinlo zongin
substratlar olub (heyvan va qus tiiklori), onlarin bir ¢ox novii heyvan populyasiyalarinda dovr edir
(gomiricilor, xozdorili heyvanlar, itlor, pisiklor vo s.) (Jartarkar S.R. va b., 2021 vo Boehm T.M.S.A.
va b., 2019). Insanlarin ohatosindo olan heyvanlarin oksoriyyoti dermatomikoz infeksiyasmin
manbayi kimi potensial risk dasiyir. ©On boyilik epidemioloji tohliikoni iso insanlarla uzun miiddst
yaxin tomas edon heyvanlar (itlor, pisiklor, kicik gomiricilor) yaradirlar (Cabafies F.J. vo b., 2003,
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Moriello K.A. vo b., 2017, Kottferova L. vo b., 2022 vo Chang C.C. vo b., 2022).
Dermatomikozlarin tdradicilori morfologiyasina ve kdmok¢i orqanlarmna gore ii¢ cinsde tosnif
edilirdi: ~ Trichophyton,  Microsporum vo  Epidermophyton (Emmons, C.W., 1934).
Dermatomikozlarin (iiziikqurdu) etioloji amillori ii¢ anamorfik (aseksual vo ya geyri-kamil) cinsdo
tosnif edilir: Epidermophyton, Microsporum va Trichophyton. Onlar1 insan, heyvan va torpaq
mongali olmaqla tli¢ qrupda birlosdirirlor (Weitzman, I. vo b., 1995). Bununla bels, filogenetik
analizlordaki iraliloyislorlo indi doqquz cins miioyyan edilmisdir: Trichophyton, Epidermophyton,
Nannizia, Paraphyton, Lopophyton, Microsporum, Arthroderma, Ctenomyces va Guarromyces.
Buna baxmayaraq, insanlart yoluxduran osas patogenlor Trichophyton, Microsporum,
Epidermophyton va Nannizzia kimi dord cinso aiddir (De Hoog, G.S. vo b, 2017).
Dermatomikozlar diinyada on ¢ox rast golinon dori xostolikloridir (Hayette, M.P. vo b., 2015).
Dermatomikozlar on genis yayilmis zoonoz xastaliklordon biridir (Weitzman, I.; Summerbell, R.C.,
1995). Heyvanlari dorisindo rast golinon dermatofitlor arasinda insanlar {igiin tohlilkko yaradan
zooantropofil novlar tstiinliik togkil edir (Chang C.C. va b., 2022, Nenoff P. vo b., 2012, Moriello
K.A. vo b., 2020). Mikrosporiya baytarliq praktikasinda yayilmis yoluxucu xastolikdir. Bu xastalik
antropozoonoz oldugu {igiin insanlara yoluxma riski dasiyir. Mikrosporoz (lat., ing.- Microsporosis,
Microsporia; mikrosporiya, domrov) - cavan heyvanlarin Microsporum goéboloklori torafindon
toradilon sothi mikozudur, insan va heyvanlarda dori vo onun toromslorinin iltihabi proseslori,
tiklorin smmasi vo tokiilmasi ilo tozahiir edir (Zahir Olasgorov, 2016). Microsporum canis
pisiklorin, itlorin, atlarin vo xazdoarili heyvanlarin darisinda, Trichophyton mentagrophytes itlords,
gomiricilorda, xozdorili heyvanlarda tapilir, atlarda, iri vo xirdabuynuzlu mal-garada T. verrucosum
askarlanir, M. gypseum iso insanlar ii¢clin patogen olmagqla, atlarm, dovsanlarin va itlorin dorisindo
olur; M. nanum (Nannizzia nana) iso donuzlar1 yoluxdurur (Nenoff P. vo b., 2012, Nair S.S. vo b,
2023, Carter M.E., 1966 vo Murmu S. va b., 2015). Miialico vasitolorini dorinin zodali yerlorindo
periferiyadan baslayaraq onun morkozino dogru siirtiirlor. Genis yayilmig disseminasiyali
zadolonmolordo molhomlori birbasa boyiik sotho siirtmok lazim deyildir (Sliyev E.A. vo b., 2013).
Umumi tosiro malik preparatlardan vitaminar, qrizefulvin antibiotiki totbiq olunur. Xosto heyvanlar
fizioloji tolobatdan asili olaraq keyfiyystli yemlorlo tomin edirlor (Sliyev E.A. vo b., 2013).

MATERIAL VO METODLAR

Todqiqatlar Baytarliq Elmi Todgqigat Institutunun nozdinds yaradilan Baytarhq klinikasinda vo
“Heyvanlarin infeksion xostoliklori s0bosinde” vo Azorbaycan Dovlot Aqrar Universitetinin
“Epizootologiya, mikrobiologiya vo parazitologiya” kafedrasinda aparilmisdir. Todgiqatlar zamani
mikoloji miiayino metodlarindan istifade edilmisdir. Todqiqat materiallari, xastoliys tutulmus it vo
pisiklorin dori sothindoki qabiglanan sotho malik olan ocaqglardan, qasmtidan vo zodolonmis
tiiklordon ibarst olmusdur. Niimunslorin toplanmasi, gablasdirilmasi vo dasinmasi biotohliikesizlik
vo Dbiomiihafizo qaydalarma (Fosil 1.1.4 Biotohliikosizlik vo biomiihafizo: Baytarliq
laboratoriyasinda vo heyvan miiassisalorindo bioloji riskin idaro edilmasi li¢lin standart) uygun
olaraq hoyata kecirilmisdir. Etik hesabat: Heyvanlardan niimunslor “Azasrbaycan Milli Elmlor
Akademiyasinin Bioetika Komitosi’nin bioetika vo standart prosedurlarina uygun olaraq
toplanmigdir.

Xosto vo xostoliys siibholi it vo pisiklordon patoloji nlimunslori gdtiirarken, tiikiin bazal
hissosinin ¢ox vaxt 6ziindo on faydali diaqnostik materiali ehtiva etdiyini nozoro alaraq, tiiklor
zodolonmis yerlordon qoparildi vo qaygt ilo kosilmadi. Mdvecud qisa vo ya zodolonmis tiiklor
toplandi. Qasint1 zodonin konarindan gotiiriildii; ¢iinki bu dermatomikozun téradicisinin yasadigi on
cox ehtimal olunan yerdir. Qasmtilari, kopayi vo zodolonmis tiiklori toplamaq iiciin qasiyarken
lezyonun altma steril siiso qab qoyuldu. Qasmtilar miimkiin oldugu qodor heyvanin poncosindon
dariys yaxin nahiyadon gotiiriildii.

NOTICOLOR VO ONLARIN MUZAKIROSI
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Tadqiqatimizin asas mogsadi xastaliys spontan yoluxmus it vo pisiklori miioyyon edib, xostolik
toradicisi agkarlamaq, xosts it vo pisiklorinde Mikrosporiyanin mialicesinde “Biogluk”
immunostimulyatorunun tasirini 6yronmak olmusdur.

Xosta vo xostoliys siibhoali it vo pisiklordon (Sokil 1.) gotiirdiiylimiiz dori qasmtist vo tiikk
niimunslori mikrobioloji ve mikoloji miiayinolor asasinda aragdirilmisdir.

Baytarliq Elmi Todqiqgat Institutunun nozdindo yara dilan Baytarliq klinikasinda miiayina {igiin
gotirilmig 5 ev pisiyinin 3-do vo 7 ev itinin 1-do Mikrosporiya xastoliyi torofimizdon agkar edildi
(Cadval 1.). Xosto it vo pisiklordon gotiiriilmiis tiik niimunalori vo dori qasintist steril pinsetlo
gotiiriilorok cisim siigosinin {izorine qoyuldu, daha sonra tizori ortiicii siigo ilo Ortiildii vo trinokulyar
mikroskop altinda miisahido edilorok, xastalik toradicisine xas olan makrokonidiyalar askar edildi
(Sakil 2.).

A

SHOT ONMI9T
000 48MP TRIPLE CAMERA

Sakil 1. Mikrosporiyaya yoluxmus xasta, halsiz ev pisiyi (A); xasta ev pisiyinds tiiklorin tokiilmasi (B); xasta
ev pisiyinin derisinde Mikrosporiyanin sabab oldugu agiq yaralar (C), (D)

Saokil 1-don do goriindiiyii kimi, Mikrosporiyaya yoluxmus it vo pisiklords timumi halsizliq,
ariqlama, tiiklorin tokiilmosi vo Mikrosporiyanin dorin formasinda agiq yaralarin omolo golmasi
kimi kliniki alamotlor miisahida edilir.
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Sokil 2. Microsporum canis: milsakilli makrokonidiyalar

Cadval 1.

Miiayinays colb olunmus it vo pisiklorin mikrobioloji vo mikoloji analizlorinin noticalari

Ne Niimunalors verilon Diaqnoz
sorti adlar
Mikroskopiya Tomiz kulturanin Vud lampasi
alinmasi
1. Pisik BAO1 + + +
2. Pisik BA02 + | + +
3. Pisik BAO3 - - -
4. Pisik BA04 + | + +
5. Pisik BAOS - - -
6. it BAO1 - |
7. it BA0O2 + + +
8. it BAO3 - | - -
9. it BAO4 - - -
10. it BAOS - | -
11. it BA06 - - -
12. it BAO7 - | - -

Qeyd: (+) geyd olunan miiayinanin naticasinin miisbat oldugunu; (-) isa geyd olunan miiayinanin
naticasinin monfi oldugunu gostarir.

Coadval 1-don goriindiiyii kimi, sahibi torafindon Baytarliq Elmi Todgiqat Institutunun nozdinds
yaradilan Baytarliq klinikasma miiayino ii¢iin gotirilon 3 ev pisiyinde (Pisik BAO1, Pisik BAO2,
Pisik BA04) vo 1 ev itindo (It BA02) Mikrosporiya xastaliyi askarlandi. Belo ki, aparilan biitiin
milayinalorin — mikroskopiya, xastolik torodicisinin tomiz kulturasinin alinmasi vo Vud (Wood)
lampas1 ilo milayino — noticolori bir-birini tamamlayaraq xastoliyin mdvcudlugunu tosdiq etdi.
Xiisusile, bu niimunslorde mikroskopik miiayinods gdbalok sporlar1 vo ya filamentlorinin askar
edilmasi xastoliyin ilk gostaricisi oldu. Daha sonra, tomiz kulturanin alinmasi tisulu vasitasilo
inkubasiya zamani xastoliyin toradicisi olan gobaloyin inkisafi miisahide edildi. Vud lampas: ilo
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milayino zamani iso xosto dori saholorinin ultrabondvsoyi isiq altinda fliioresan parilt1 ilo oks
olunmasi infeksiyanin tesdiq edilmosi iiciin olave gostorici kimi istifado olundu. Biitiin bu
metodlarin naticalorinin iist-iisto diigmosi infeksiyanin mévcudlugunu yiiksok doqiqlikls tosdigladi.
Digor torofdon, miiayinoyo gotirilon 2 ev pisiyinde (Pisik BA03, Pisik BA05) vo 6 ev itindo (it
BAOI, it BA03, it BA04, it BAOS, it BA06, it BA07) iso mikrosporiya xastaliyino rast golinmadi.
Hor ti¢ diagnostik metod bu niimunslords xastaliyin mévcud olmadigmi gostordi. Mikroskopiya
zamani gobalok elementlori miisahido edilmodi, tomiz kulturanin alinmasi metodu ilo gébaloyin
inkisafi bag vermodi vo Vud lampasi ilo miiayino zamani dori sothindo heg¢ bir fliioresan parilt1
miisahids edilmadi.

Heatmap of Diagnostic Results
Pisik BAO1

Pisik BAO2
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Pisik BAO4

Pisik BAOS

- 0.6
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Sakil 3. Diagnostik testlorin istilik xaritosi

Sokil 3-do diaqnostik testlorin Istilik xoritosi molumatlar1 verilmisdir. Miisbot hallar1 (qrmizi
saholor): Pisik BAO1, Pisik BA02, Pisik BA04 vo It BA0O2 niimunalori biitiin {i¢ diagnostik metod
(Mikroskopiya, Tomiz kulturanin alinmasi, Vud lampasi) iizro miisbot noticolor gostorir. Bu
niimunsalor on ardicil miisbat noticolor kimi segilir, yoni bu niimunslorde hodoflonon diagnostik
xiisusiyyatlor hor ii¢ metod vasitasilo tasdiqlonib. Manfi hallar1 (mavi sahslor): Pisik BAO3, Pisik
BAO5 vo it BAO1-don it BAO7-ya qodar olan biitiin niimunoalor (yalniz it BA02 istisna olmagla)
biitiin diagnostik metodlar {izro monfi naticalor gostorir. Bu, homin niimunslordo hadsflonan
diagnostik xiisusiyyatlorin he¢ bir metod vasitosilo askar edilmodiyini gdstorir vo bu, homin
niimunoalordo miivafiq xostolik vo ya patogenin olmamasi demokdir. Qarisiq noticolor: Burada
qarisiq naticalor (yoni bir metod miisbot, digarlori iso monfi olan naticolor) yoxdur. Istilik xoritosi
gostorir ki, hor bir niimuno iizro noticolor ya ardicil miisbatdir, ya da ardicil menfidir, bu da
diagnostik metodlar arasinda giiclii uygunluq olmasmna osas verir. Noticade Pisik BAO1, Pisik
BAO02, Pisik BA04 vo It BA0O2 niimunolori hor ii¢ metod iizro miisbot noticolor gdstorir, bu da
onlarin daha otrafli arasdirilmasmi vo ya lazimi todbirlorin goriilmosini tolob edo bilor. Qalan
niimunslor iso biitiin metodlar iizro monfi natico gostorir. Bu vizuallagdirma vasitasilo hansi
niimunslorin diqqgat tolob etdiyini vo hansilarmin talob etmadiyini tez bir sokildo miioyyon etmok
miimkiindiir. Bu datasetdo miixtalif diaqnostik metodlar arasinda naticalorin uygunlugu testlorin
etibarliligmi gdstorir. Daha otrafli aragdirma tolob olunsa, miisbot noticalor gostoran niimunslors
digget yetirmok montiqi bir ndvbati addimdir.
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Stacked Bar Chart of Diagnostic Results

3.0t . Dlaqnoz
Mikroskopiya

Tamiz kulturanin alinmasi
Vud lampasi

251

g
o
:

=
w
T

Diagnostik Naticalar

[y
o
T

0.5}

0.0

6 3

D
O Q
s ¥ ¥
.{&Q) .\\f?} .@b

\% b 0 D 9 Y v
ROGRCIC I S P S
A T I M A
¢ o8 & O

<i‘°} LS AL

NUmunalar
Sakil 4. Yigilmus bar diagrami

Sokil 4-do y1g1lmis bar diaqrami verilmisdir. Bu diogram molumatlar1 dorindon tohlil etmok vo
hans1 niimunalorin xiisusi olaraq hansi1 diagnostik metodlara miisbot vo ya monfi cavab verdiyini
miioyyon etmok iigiin istifado edilir. Miisbot Naticalor, Pisik BAO1, Pisik BA02, Pisik BA04 vo It
BAO2 niimunslori hor ii¢ metod tlizro (Mikroskopiya, Tomiz kulturanin alinmas1 vo Vud lampasi)
miisbat notico gostorir. Bu niimunolor gobolok infeksiyasinin vo ya xoastoliyin movcudlugunu
tosdigloyir. Onlarm miisbat olmasi hom mikroskopik miiayinado, hom do tomiz kulturanin
almmasida vo ultrabondvsoyi isiq altinda miisahido edilir. Yoruma osason, bu niimunolor
infeksiyal1 hallardir vo onlar {izorindo xiisusi todbirlor goriilmoli vo ya dorhal miialicoya
baslanmalidir. Monfi Noticolor: Pisik BA03, Pisik BAOS, vo it BAOI-don it BA07-2 qodor olan
niimunolor (it BA02 istisna olmaqla) biitiin metodlar {izro monfi noticolor gdstorir. Bu, homin
niimunolordo gobolok infeksiyasinin vo ya patogenin askarlanmadigini vo xostolik olmadigini
gostorir. Yoruma asason, bu niimunslords infeksiya agkar olunmayib, yoni olave diagnostik vo ya
miialica todbirlori tolob olunmur. Qruplasdirma vo Tokrarolunma: Pisik BAOI, Pisik BAO2, Pisik
BA04 vo it BA02 bir-birina oxsar naticolor verir vo her ii¢ diagnostik metodda miisbatdir. Bu, eyni
ndv xastoliyin vo ya infeksiyanin bu niimunslords mdvcud oldugunu gostorir. Pisik BAO3, Pisik
BAOS5, va itlorin digor niimunalori (it BAO1-don BA07-yo qodor) eyni monfi noticalori gdstorir, bu
da xostalik olamatlorinin olmadigmi vo onlarin saglam olduqlarini bildirir. Diagqnostik Metodlarin
Etibarlihgr: Ug diagnostik metod bir-birini dostokloyir. Hor hansi bir metod miisbot notico
gostordiyi hallarda, digor iki metod da miisbat notico gostorir. Bu, diagnostik metodlarin bir-birini
tosdiglodiyini vo naticalorin etibarli oldugunu gostorir. Bu analiz 3 diagnostik testin miiqayiso
vizualisasiyasi ilo miixtolif niimunolorin diaqnostik veziyyotini daha otrafli tosvir etmoyo va
hansmin miialico talob etdiyini, hansmin iss tolob etmadiyini miioyyanlosdirmaye bizo ominlik
Verir.

Miialica: Xosto heyvanlarin miialicosi mogsadilo biitiin diinyada totbiq edilon vo yiiksok
effektivliyo malik olan itrakonazol eyni zamanda 2%-1i xlorheksidin vo 2%-1i mikonazol sampunu
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(itraconazole+Miconazole/Chlorhexidine; 2% Miconazole/ 2% Chlorhexidine) vo “Biogluk”
immunostimulyatoru totbiq edildi. Miialiconin effektivliyini daha dorindon arasdirmaq ve doqiq
naticolor oldo etmok mogsadilo heyvanlar iki qrupa boliinmiisdiir. Birinci qrupda olan it vo pisiklors
yalniz itrakonazol vo sampunlarla (2%-1i xlorheksidin vo 2%-li mikonazol) miialico aparilmisdir,
ikinci qrupda iso miialicoys olave olaraq immunostimulyator olan “Biogluk” (beta gliikan vo biotin
osasli) da daxil edilmisdir. Miialiconin naticolori agagidaki kimi olmusdur:

Birinci Qrup:

e Miialico metodu: Itrakonazol (oral olaraq 10 mq/kq), haftads iki dofs 2%-li xlorheksidin va
mikonazol torkibli sampun totbiqi (3 ay miiddstindo).

e Noatica: Bu qrupda olan heyvanlar ii¢lin kliniki sagalma, yoni goriinon simptomlarin azalmasi
vo tamamilo aradan galdirilmasi, ortalama 6 hofto orzinds bas vermisdir. Mikoloji sagalma
(gbbalok infeksiyasinin laboratoriya analizlorindo monfi natico vermosi) da 6 hofto orzindo
miisahido olunmusdur. Bu o demokdir ki, miialico kifayot qodor effektiv olmusdur vo
infeksiya aradan qaldirilmisdir.

Ikinci Qrup:

e Miialico metodu: Itrakonazol (oral olaraq 10 mq/kq), hoftado iki dofo 2%-li xlorheksidin vo
mikonazol torkibli sampun totbiqi (3 ay miiddotindo) vo olavo olaraq “Biogluk”
immunostimulyatoru giindslik olaraq 21 giin arzinds yems qatilaraq totbiq edilmisdir.

e Notico: Bu qrupda olan heyvanlarda sagalma prosesi daha siiratli olmusdur. Kliniki sagalma
orta hesabla daha tez bas vermisdir vo xiisusilo mikoloji sagalma, yoni laborator analizlordo
biitlin naticolorin monfi olmasi, 4 hofto orzindo oldo olunmusdur. Bu, ikinci qrupda
miialiconin birinci qrupa nisbaton daha effektiv oldugunu gostorir.

Miialico naticolorinin daha detalli analizindo goriintir ki, Biogluk immunostimulyatorunun olavo
edilmasi xasto heyvanlarin sagalma prosesini siiratlondirmisdir. Bu, immunitetin stimullasdirilmasi
sayosindo badonin infeksiyalara qarst daha giiclii cavab vermosi ilo izah edilo bilor. Ikinci qrupdaki
heyvanlarda daha stirotli kliniki vo mikoloji sagalmanin miisahido olunmasi, bu metodun
effektivliyinin artirildigini vo infeksiyaya qarsi miibarizonin daha tosirli oldugunu gdéstorir. Biogluk
torkibindo olan beta qlikan vo biotinin immun sistemini stimullasdirmaqla xostoliyo qarsi
miigavimati artirdig1 vo daha siiratli sagalma prosesini tomin etdiyi diisiiniilo bilor.

Bu tocriibo gostorir ki, sadoco itrakonazol vo sampun miialicosi effektiv olsa da,
immunostimulyatorun alave olunmasi miialico noticalorini shomiyyatli deracoeds yaxsilasdirir. Tkinci
qrup heyvanlarin sagalma prosesi daha siiratli gedib vo daha qisa miiddstdo mikoloji sagalma sldo
olunub. Bu iso mikrosporiya kimi gobolok infeksiyalarmin miialicosinds immun sistemin
doastoklonmasinin miialica naticolorini siiratlondirdiyini vo xastalikdon tam sagalmani tomin etdiyini
gostorir.

Bu naticalor, gobolok infeksiyalarina qarsi miibarizodo ononavi dorman vasitolori ilo yanasi,
immun sistemini giliclondiron vasitolorin istifadosinin shomiyyatini 6n plana ¢okir vo baytarliq
tacriibasindo daha genis istifado edilo bilocoyini gdstarir.

NOTICOLOR

1. Mikrosporiya xastaliyinin yayilmasi: Todqgiqat miiddotindo 5 ev pisiyinin 3-do vo 7 ev
itinin 1-do Mikrosporiya xastaliyi agkar edilmisdir. Bu xastolik hom heyvanlar arasinda, hom
do insanlara keg¢o bilocok zoonoz bir infeksiya kimi ohomiyyatlidir vo vaxtinda diaqnoz
qoyulmasi vacibdir.

2. Coxmetodlu diaqnostik yanasmanin ohomiyyati: Miasir baytarliq klinikalarinda
mikrosporiya kimi xostoliklorin  miialicosinds  ¢oxmetodlu yanagmanmn istifadosi
(mikroskopiya, tomiz kulturalarin almmmasi vo Vud lampast ilo miiayine) miayinolorin
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etibarligmi artirr vo xostoliyin daha doqiq askarlanmasina komok edir. Bu yanasma
xostaliyin miialicasino daha diizgiin gorar vermoyos imkan yaradir.

3. Miialico qruplarimin naticalori: 1-ci qrup: Sadoco itrakonazol vo 2%-1i xlorheksidin vo
mikonazol sampunlarmin totbiq edildiyi qrupda kliniki sagalma orta hesabla 6 hofto,
mikoloji sagalma iss 6 hofto miiddetinds bas vermisdir. Bu qrupda miialico effektiv olsa da,
daha yaxs1 noticolor ii¢iin alava tadbirlor talob oluna bilor. 2-ci qrup: ikinci qrupda iso
itrakonazol vo sampunlarla yanasi, "Biogluk" immunostimulyatorunun istifadossi ilo
sagalma daha siiratli bag vermisdir. Mikoloji sagalma 4 hofto orzinds aldo olunmusdur. Bu
natico gostorir ki, immunostimulyatorun slave edilmasi miialico naticolorini ohamiyyatli
doracodo yaxsilasdirir vo daha tez sagalmani tomin edir.

4. "Biogluk" immunostimulyatorunun tasiri: Todqiqat siibut edir ki, Beta qliikan vd biotin
asash "Biogluk" immunostimulyatoru, mikrosporiyali it vo pisiklorde yalniz goboalok
infeksiyasi ilo miibarizeni gliclondirmir, hom ds immun sistemi stimullagsdiraraq xastalikdon
sagalmani siiratlondirir. Eyni zamanda, tiiklorin tokiilmiis oldugu nahiyalords yeni tiiklorin
cixmasini da dostokloyir.

5. Ictimai vo heyvan saglamhigna tasir: Mikrosporiya xostoliyinin pisik ve itlor arasinda
tadqiqi yalniz heyvanlarin saglamligi baximindan deyil, hom ds ictimai saglamliq noqteyi-
nazaorindon mithiim ohomiyyast kasb edir. Bu zoonoz xastalik insanlara keco bilocayi liciin
mikrosporiyanin nazarati vo miialicosi, eyni zamanda immun sistemin giiclondirilmasi ilo
yanasilmalidir.

NOTICO

Bu todgigat, mikrosporiya xostoliyinin miialicosindo sadoco itrakonazol vo sampun
miialicalorinin tosirli oldugunu, lakin immun sistemin dostoklonmasi ilo sagalmanin daha siirotli vo
effektiv oldugunu siibut edir. Xiisusilo, immunostimulyatorlarin istifadssi, infeksiyalarin qarsisinin
almmas1 vo miialiconin stirotlondirilmosi baximindan ochomiyyatli istiinliiklor tomin edir.
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HN3YYEHME BJINAHUA UMMYHOCTUMYJIAATOPA «bBUOT'JIIOK» HA ITPOLECC JIEYHEHUSA
COBAK ¥ KOIIEK, ITPU ECTECTBEHHBIX YCJIOBUSX 3APA’KEHUSI MUKPOCIIOPUEN

Hapmun Anacraposa’’, Acad OM&pOBz
YAsepbationcancruii 'ocyoapcmeennviii Aepapmbviii Yuueepcumem
2Vuueepcumem AJJA

HuTepec kK JOMaNIHUM KUBOTHBIM PAcTeT Kak B HAIICH cTpaHe, TaK M BO BceM MUpe. B mocneanue roast
JIIOIA 3aBOJSAT JKUBOTHBIX, TAKUX KaK COOAKM W KOIIKH, U KHUBYT C HUMH B OAHOM jome. CTONb TECHBIH
KOHTaKT C JKHBOTHBIMH YacTO TPUBOIUT K 3apAXKCHUIO JIOJIed WH(EKIMOHHBIMU 3a0oneBaHusMH. B
pe3ynbraTe OONe3HEH, MEpeNarouXcs OT JKUBOTHBIX 4YENOBEKY, HAOIIOMACTCS POCT aHTPOIMO30HO3HBIX
3aboneBanuii. Cpemu »Tux 3a0onmeBaHuil 0coboe MeECTO 3aHMMaeT JepMaTOMUKO3. MuKpocmopus,
Pa3HOBUIHOCTh JIEPMATOMUKO3a, SBISICTCS OJHUM W3 Haubojee pacnpoCTpaHEHHBIX 3a00JeBaHU.
3aboneBaHne dalle BCEro BbI3BIBAIOT BO30OyauTenu Microsporum canis, Microsporum gypseum wu
Microsporum lanosum. BoJbIIMHCTBO KHBOTHBIX B OOIIECTBE YEIOBEKA HECYT MOTEHIIMAIBHBIA PHCK Kak
HCTOYHUK 3apaKCHHUS JepPMATOMUKO30M. HauOONbINyl0 SMHIESMUOIOTMYECKYI0 OMACHOCTh CO3JIAI0T
YKUBOTHBIE, JITUTEILHOE BPEMS BCTYMAIOIIHE B TECHBIN KOHTAKT C JIIOAbMU. McTOYHUK WHpEKIIHU — OOBHBIE
KOIIKK M cobaku. JledeHue 3Toro 3a0oneBanus TpeOyeT KOMILIEKCHOTO MOAX0/1a, MTOCKOJIBKY 3a00ieBaHue
oracHo W Juia 4enmoBeka. JledeHue »Toro 3aboneBaHus TpeOyeT KOMIUIGKCHOTO TOJXOMAA, IOCKOJNBKY
3a0oneBaHUEe OMAcHO W I 4YenoBeka. V3ydeHue 3a00ieBaHHS MUKPOCIIOPUEH KOIIEK W CoDaK, KOTOpoe
3aHMMAaET MIEPBOE MECTO B CIMCKE JIEPMATONIOTHYECKUX 3a00JIeBaHUI 1O MPUYHUHE CBOET'O PACIIPOCTPaHEHUS
B MHpPE W OTHOCHTCA K TpYIIIE JIePMATOMHKO30B, HMeEET OOJbIIOe 3HAYCHHWE KAaK C TOYKA 3PEHUs
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00ILECTBEHHOT O 3APaBOOXPAHEHUS, TaK U C TOYKU 3pPEHHS C TOUKH 3PEHHUS 37I0POBbsI KUBOTHBIX. [loaToMy
MpH JICYCHUH MHUKPOCIIOPHH Ba)KHO HE TOJNBKO MPOBOAMTH JedeOHBIE MEPONPHUATHS, HO M MPEIOTBpaIIaTh
pacmpocTpaHeHue Bo30OyauTens 3a00NieBaHMS B OKPY)KAIOLIYIO Cpeldy U MOBBIIIATH UMMYHHBIH CTaTyC
oprann3ma B 0oprOe ¢ uHpekueldr. OCHOBHOM LIENBI0 HAIMX MCCIEAOBAaHHUN OBUIO BBISIBICHHE CIIOHTAHHO
3apaKeHHBIX 3a00lIieBaHHEM CO0AaK M KOIIEK, BBIABICHHWE BO30yaWTeNst 3a00feBaHMs, a Takke H3yueHHe
BIIMSIHUSI HIMMYHOCTHUMYJISITOpa «BHOTIIIOK) MpH JIedeHUH MUKPOCTIOPUH Y OOJNBHBIX COOAK U KOUIEK.

Knrwouesvie cnosa: muxpocnopus, 0epmMamomuxos, npomueocpubKogvle npenapamvl, UmMpaKoHa3ol
(UT), xnopeexcuoun, MUKOHA30, UMMYHOCHUMYISMOP

STUDY OF THE EFFECT OF "BIOGLUK" IMMUNOSTIMULATOR ON THE
TREATMENT PROCESS OF DOGS AND CATS NATURALLY INFECTED WITH
MICROSPORIA

Narmin Alasgarova'’, Asaf Omarov’
1Azerbaijan State Agrarian University
2ADA University

Interest in pets is increasing in our country as well as in the whole world. In recent years, people own
animals such as dogs and cats and live with them in the same house. Such close contact with animals often
results in people becoming infected with infectious diseases. As a result of diseases transmitted from animals
to humans, an increase in anthropozoonous diseases is observed. Among these diseases, dermatomycosis
occupies a special place. Microsporia, a type of dermatomycosis, is one of the most common diseases. The
disease is mostly caused by Microsporum canis, Microsporum gypseum and Microsporum lanosum
pathogens. Most of the animals in the company of humans carry a potential risk as a source of
dermatomycosis infection. The greatest epidemiological danger is created by animals that come into close
contact with people for a long time. The source of infection is sick cats and dogs. Treatment of this disease
requires a comprehensive approach, because the disease is also dangerous for humans. The study of
Microsporia disease among cats and dogs, which ranks first in the top list of dermatological diseases due to
its spread in the world and belongs to the group of dermatomycoses, is of great importance both from the
point of view of public health and from the point of view of animal health. Therefore, in the treatment of
Microsporia, it is important not only to implement therapeutic measures, but also to prevent the spread of the
disease agent to the environment and to increase the immune status of the body in the fight against infection.
The main goal of our research was to identify dogs and cats spontaneously infected with the disease, to
detect the causative agent of the disease, and to study the effect of "Biogluk™ immunostimulant in the
treatment of Microsporia in sick dogs and cats.
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miconazole, immunostimulator
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INTER-SPECIES CONSERVATION OF THE AGT AND AGTR1 GENES
PROMOTERS IN HUMANS AND SOME OTHER PRIMATES
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A computer analysis of the inter-species conservation peculiarities of the AGT and AGTR1 gene
promoters in 8 primate species, as human (Homo sapiens), gorilla (Gorilla gorilla), chimpanzee (Pan
troglodytes), anubis baboon (Papio anubis), Tibetan macaque (Macaca thibetana), rhesus macaque
(Macaca mulatta), crab-eating Macaca fascicularis and common marmoset (Callithrix jacchus). It was
found that although some block rearrangements have occurred in the promoter regions both of AGT
and AGTR1 genes of these species during evolution, the promoter nucleotide sequences show very high
(=85%) similarity. To evaluate a level of the inter-species conservation of some transcription factor
binding sites (TFBSs) in the AGT and AGTR1 promoters, a search for TFBS motifs available in
promoter all or most of these genes from these species was carried out. It was revealed that only a
single TFBS (p53 binding site) motif is available in the AGT promoter all of these species. However, in
the case of the AGTRL1 gene promoter, it was found to be more conservative. Thus, the AGTR1 gene
promoter from each of the 8 species contains motifs of Spl, Sp2, Sp3, EGR-1 and MAZ binding sites.
According to the results, it can be assumed that the regulatory mechanisms of the transcription of the
AGTRL1 genes in the studied species, compared to the AGT gene, have been relatively less modified
during ten million years of evolution. In this work, we also explored a role of TFs/TFBSs in the
coordinated expression of the functionally related group of AH-related genes. For this purpose, we
carried out a comparison of the TFBS content of 12 AH-related genes. Only motifs of a few TFBSs
were found to be available in most of AH-genes, including Spl binding element.

Keywords: arterial hypertension, AGT gene, AGTR1 gene, promoter, transcription factors, promoter
analysis

INTRODUCTION

Arterial hypertension (AH) is one of the main causes of cardiovascular diseases. It has both
genetic and non-genetic causes (Kunutsor and Powles, 2010; Nguyen and Jaisser, 2012; Jordan,
Kurschat and Reuter, 2018). To date, more than 40 genes associated with AH have been identified
(Austin and Loyd, 2014; Garcia-Rivas et al, 2017; https://www.omim.org/entry/145500). Some of
these genes are listed in Table 1.

AGT (Caulfield et al., 1994; Lifton, 1996) and AGTR1 (Bonnardeaux et al., 1994) genes are
among the most studied genes known to be associated with AH.

The AGT gene encodes the angiotensinogen protein (485 amino acids), a precursor of the
angiotensin Il protein which is the substrate of the renin protein, First, the signal peptide, then after
the peptide bond between Leu and Val amino acids is cut by renin, angiotensin 11 is converted to the
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10-amino acid (aa) peptide hormone of angiotensin | (Asp-Arg-Val-Tyr-1le-His-Pro-Phe-His-Leu)
After that, the ACE enzyme converts that peptide into the (Asp-Arg-Val-Tyr-lle-His-Pro-Phe)
angiotensin Il peptide The AGT gene is expressed mainly in the liver (hepatocytes) (Lifton, 1996;
Ferreira and Raizada, 2008; Lu et al., 2016; Wu et al., 2018; Chappell, 2019). The AGT gene is
located on the chromosome 1 (see: Table 1). Two partially different mMRNASs are created as a result
of the transcription initiation of the AGT gene from alternative transcription start sites (TSS #1
[vl]: 230745583; TSS #2 [v2]: 230714122). But, the coding DNA sequence (CDS) for these
MRNAs is the same (https://www.genecards.org/cgi-bin/carddisp.pl?gene=AGT &keywords=AGT;
NC_000001.11).

The AGTRL1 gene encodes the angiotensin Il protein type | receptor. It is located on the
chromosome 3 (see: Table 1). Only one transcription start site (TSS: 148697903) is known for the
AGTR1 gene, but an alternative splicing produces 7 different mRNAs, although all of these
MRNAs encode the same CDS (https://www.genecards.org/cgi-bin/carddisp.pl?gene=AGTR1;
NC_000003.12).

Table 1.
List of some hypertension-related genes of human
Gene Gene product Gene localization* References
name
AGT Angiotensinogen/angioten | Chromosome 1, Caulfield et al., 1994; Lifton,
sin €(230702523..230745583) | 1996; Lu et al., 2016; Wu et
*k al., 2018
AGTR1 Angiotensin Il protein Chromosome 3, Bonnardeaux et al., 1994
type | receptor 148697903..148743003
ACE Angiotensin-converting Chromososme 17, Puthucheary et al., 2011
enzyme 63477061..63498380
REN Renin Chromosome 1, Miyazaki et al., 1984
(angiotensinogenase) €(204154816..204166337)
MTHFR Methylenetetrahydrofolate | Chromosome 1, Homberger et al., 2000
reductase ¢(11785730..11806103)
ITGB3 B3 subunit of a receptor Chromosome 17, Weiss et al., 2004
protein (integrin 47253842..47312711
alphallb/beta3
CBS Cystathionine B-synthase Chromososme 21, Kraus et al., 1998
€(43053190..43076861)
FGB Fibrinogen beta chain Chromosome 4, Fish, 2012
154562980..154572763
F2 Coagulation factor Il Chromososme 11, Chinnaraj, Planer and Pozi,
(Prothrombin,) 46719166..46739508 2018
F5 Coagulation factor V Chromosome 1, Vossen et al., 2007
€(169511954..169586630)
F7 Coagulation factor VII Chromosome 13, Vossen et al., 2007
113105773..113120681
F13A1 Coagulation factor Xllla |Chromosome 6, Achyuthan et al., 1996
€(6144078..6320691)

*  https://www.ncbi.nlm.nih.gov/datasets/genome/GCF_000001405.38/ (the human genome
assembly, release GRCh38.p12); ** ’c’ means complement.

The critical players in the control of transcription, the first crucial step in gene expression, are
transcription factors (TFs) and their binding sites (TFBS) on DNA. TFBSs are mostly localized in
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proximal and distal promoter regions. The length of TFBSs varies mostly from 5 to 15 base pairs
(bp) of length (Woychik and Hampsey, 2002; Butler et al., 2002; Smale and Kadonaga, 2003; Hahn,
2004; Juven-Gershon, et al., 2008; Solovyev, Shahmuradov and Salamov, 2010; Schier and Taatjes,
2020). TFBSs may act in a species- and/or tissue-specific manner. Moreover, an activity of and
TFBSs may be depend on intra- and inter-sell siginals, enviromantal conditions.

Identification of functional TFBSs in the promoter region of that gene is extremely important
for understanding the mechanisms of transcriptional regulation of the expression of any gene.
Functional TFBSs can be revealed either (1) directly experimentally or (2) initially by in silico
analysis and only then by experimental verification. The first way, which is the most accurate,
requires more financial/human resources. Moreover, not all TFBS can be directly identified by
experimental methods. Another way (in silico + experiment) is to first find statistically non-random
motifs of known TFBSs in the promoter region of the studied gene, and then check whether those
motifs are conserved at least in the same gene of other species of primates are
evolutionarily/taxonomically close. Here, conservative TFBS-motives are expected to be functional.

Primates fall into two distinct subcategories: (1) monkeys (New-World and Old-World), and
(2) apes (great Apes as orangutans, gorillas, chimpanzees and humans, and lesser apes) (Doolittle et
al., 1996; Chen and Li, 2001; Glazko and Nei, 2003; Rogers and Gibbs, 2014; Easteal and Herbert,
1997). The gorilla (Gorilla gorilla) and chimpanzee (Pan troglodytes) are species of primate from
the ape family. The anubis baboon (Papio anubis) is a species of primate in the family
Cercopithecidae. The Tibetan macaque (Macaca thibetana) is a macaque native to eastern Tibet
east to Guangdong and north to Shaanxi in China. The rhesus macaque (Macaca mulatta) is a
species of macaque, one of the most famous species of the monkey family. The crab-eating Macaca
fascicularis, as well as M.mulatta, the common marmoset (Callithrix jacchus) are non-human
primates (Glazko and Nei, 2003; Rogers and Gibbs, 2014; Arnason, Gullberg and Janke, 1998).

The times of divergence of the primate lineages are still controversial (Doolittle et al., 1996;
Chen and Li, 2001; Glazko and Nei, 2003). For example, the estimate of the time of divergence
between humans and chimpanzees varies from 3.6 MYA (Easteal and Herbert, 1997) to 13 MYA
(Arnason, Gullberg and Janke, 1998). Chimpanzees are the closest living relatives of humans. Later,
it was suggested that the ancestors of today's humans and chimps went their separate ways about 4
million to 6 million years ago, and the ancestors of gorillas diverged about 7 million to 9 million
years ago. The divergence of human and rhesus macaque lineages is more confidently dated at 25—
28 million years ago (Rogers and Gibbs, 2014). The human-chimpanzee sequence divergence is
estimated at 1.1-1.4%. The humans and gorillas share more than 96% of their genomes. The human
and olive baboon share about 94% of their genomes (Batra et al., 2020). The human and
M.fascicularis share more than 92% of their genomes (Ebeling et al., 2011). The majority of
protein-coding genes have 1:1 homologue among humans, the great apes and Old-World monkeys
sequenced to date, but gene content is not identical among species. The difference in single copy
sequence between human and rhesus macaque is approximately 6.5% (Rogers and Gibbs, 2014).

In this study, we performed (1) the inter-species BLAST comparison of promoter sequences
and (2) a search for inter-species conservative TFBS motifs in promoters of AGT and AGTR1
genes in humans and seven other primates (monkeys and apes). Besides, we tried to identify intra-
species conservative TFBS motifs in the human 12 genes associated with AH, including AGT and
AGTRL1. Results of these studies are explained below.

MATERIALS and METHODS

The nucleotide sequences of [-1000+100] regions of AGT and AGTR1 genes of 8 primates
were taken from the corresponding genome annotations. AGT gene: chimpanzee - NC_072398.1,
Chrl:¢(212839081..212850067); gorilla - NC_073224.1, Chr1:229040553.. 229051589; rhesus
macaque - NC_041754.1, Chrl:18283971..18296759; crab-eating macaque - NC_052255.1,
Chr1:18191836..18253210; Tibetan macaque - NC_065578.1, Chrl: ¢(202197606..202209270);
common marmoset - NC_071460.1, Chrl9: 16115525..16130738; olive baboon - NC_044976.1,
Chrl1:c(200114352..200126770). AGTR1 gene: chimpanzee - NC_072401.1, Chr3:151805290..
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151850128; gorilla - NC_073227.1, Chr3:159715041..159759942; Rhesus macaque -
NC_041755.1, Chr2:50825360..50870238; crab-eating macaque - NC_052256.1,
Chr2:c(143213541..143258339); Tibetan macaque - NC_065579.1, Chr2:51188797..51233660;
common marmoset - NC_071458.1, Chrl7: ¢(29551838..29595986); olive baboon - NC_044977.1,
Chr2:¢c(143193353..143238129). For the human AGT and AGTR1 genes see above. Hereinafter the
+1 position corresponds to the annotated start of a gene.

For the AGT gene, two different regions of [-1000+100] were taken according to the alternative
gene start points (v1 and v2) mentioned above.

Comparison of promoter and protein sequences were performed by the BLAST tool (Altschul
et al., 1997). A search for statistically non-random motifs of known 652 TFBS from RegsiteDB
(http://www.softberry.com/berry.phtml?topic=regsitelist) was performed by the Nsite tool
(Shahmuradov and Solovyev, 2015). All bioinformatics analyzes were performed on the LINUX
operating system.

RESULTS and DISCUSSION
Comparison of promoter regions of the AGT and AGTRL1 genes from 8 primate species
First, using the BLASTN program, the human AGT and AGTR1 genes nucleotide sequences of
[-1000:+100] regions were pairwise compared with promoter sequences of corresponding genes of
other 7 primate species. In addition, human AGT and AGTR1 protein sequences were compared
with protein sequences of other species using BLASTP program. The results of this comparison are
shown in Tables 2 and 3, Figures 1 and 2.

Table 2.
Similarity regions between the promoter regions of some primate AGT genes™.
Compared Protein Similarity Region Identities | Similarity | Gaps
Species Length, Level, %
aa'
Hs vs Pt 485™ Protein: 1-476™, 10-485™ 472 99 0
Promoter: 2-1100"*, 1-1099 ™ 1088 99 0
Hs vs Gg 485°9 Protein: 1-476", 10-485 ¢ 473 99 0
Promoter: 10-1100™, 8-1098%¢ 1076 99 0
Hs vs Pa 490" Protein: 1-476 ™, 15-490 ™ 440 92 0
Promoter: 350-1100 ™, 338-1094 ™ 707 93 14
Hs vs Mf 490Mf Protein: 1-476 ™, 15-490 M 439 92 0
Promoter: 350-1100 ", 344-1100M 702 92 14
Hs vs Mt 490M Protein: 1-476 ", 15-490 ™! 439 92 0
Promoter: 350-1068 ™, 374-1098 ™ 676 93 14
Hs vs Mm 490Mm Protein: 1-476 ™, 15-490 Mm 440 92 0
Promoter: 350-623 ", 817-1100™M" 261 92 10
Hs vs Cj 4919 Protein: 1-475 ", 15-490% 413 87 1
Promoter: 349-625 ", 821-1100“ 240 85 9

'Hereinafter: Hs — Homo sapiens, Gg — Gorilla gorilla, Pt — Pan troglodytes, Pa — Papio anubis,
Mf — Macaca fascicularis, Mt — Macaca thibetana, Mm — Macaca mulatta, Cj — Callithrix
jacchus.

This comparison shows that although some architectural changes (block rearrangements) have
occurred in the promoter regions both of AGT and AGTR1 genes, the promoter nucleotide
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sequences have very high (=85%) similarity. Therefore, we can suggest that many TFBS seem to be
conserved in promoters both of AGT and AGTR1 genes.

Table 3.
Similarity regions between the promoter regions of some primate AGTR1 genes.
Compared | Protein Similarity Region Identities | Similarity | Gaps
Species Length, Level, %
aa’
Hs vs Pt 376" Protein: 1-359™, 18-376 ™ 358 99 0
Promoter: 1-1079 ™, 19-1100 ™ 1072 99 3
Hs vs Gg 359%¢ Protein: 1-359™, 1-359 ©9 358 99 0
Promoter: 1-981, 119-1100%¢ 968 98 3
Hs vs Pa 359 Protein: 1-359 ™, 1-359 72 354 99 0
Promoter: 276-1100 1, 132-964" | 790 95 8
Hs vs Mf 414Mf Protein: 1-359 56-414Mf 355 99 0
Promoter: 52-350 ", 15-301M" 276 92 12
327-1098, 328-1100™" | 735 95 5
Hs vs Mt 359Mt Protein: 1-359 ", 1-359 Mt 355 99 0
Promoter: 158-1100 ™, 1-968 ™! 905 93 27
Hsvs Mm | 414Mm Protein: 1-359 ™, 56-414M™ | 355 99 0
Promoter: 17-1088 ', 7-1100M™ 1018 92 46
Hs vs Cj 3599 Protein: 1-359 ™, 1-3599 353 08 0
Promoter: 53-325, 1-2649 | 239 88 9
311-953", 457-1100% 598 92 17

Search for the same TFBS motifs in promoter regions of the AGT and AGTR1 genes from 8
primate species

To evaluate the suggestion on the inter-species conservation some TFBSs in the AGT and
AGTR1, we carried out a search for TFBS motifs available in promoter all or most of AGT and
AGTR1 genes from these species.

It turned out that only 1 TFBS (p53 binding site) motif is available in the AGT promoter all of
these species. Besides, in 7 species (out of 8), the Spl binding site motif is also available (Table 4,
Fig. 3). In terms of the presence of the same TFS, the promoter of the AGTR1 gene seems to be
more conservative. Thus, the AGTR1 gene promoter from each of the 8 species contains motifs of
Spl, Sp2, Sp3, EGR-1 and MAZ binding sites. Moreover, in seven species the AGTR1 gene
promoter contains motifs of H4TF1, NF-Y and GATA-1 transcription factors (Table 5, Fig. 4).

According to the results, it can be assumed that the regulatory mechanisms of expression (at
least, at the transcription level) of the AGTRL1 genes in the studied species, compared to the AGT
gene, have been relatively less modified during ten millions years of their evolution.
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Figure 1. Comparison of promoter regions of some primate AGT genes. Here and in Fig.2, blocks of the
sequence similarity between promoters are shown in the same color

Figure 2. Comparison of promoter regions of some primate AGTR1 genes.
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Table 3.

Conserved TFBSs in AGT genes of 8 species*

Transcription Factors

m =
LL
g8 F
g 4 3 "
@ 2 4 3 2 s & H F fl &
o n z O = s w = > z <
Hs + + + + + + + +
Pt + + + + + + + +
Gg + + + + + + + + +
3 Mm 4+ + + + +
s
o Mf + + + +
7]
Mt + + + + +
Cj + + + + +
Pa + + + + +

* The “+” sign indicates the presence of the corresponding TFBS motif in the AGT gene of the
corresponding species. p53 is a transcription factor that suppresses tumor growth through regulation
of dozens of target genes with diverse biological functions (Sullivan et al. (2018). NF-kappaB TFs
are the vertebrate orthologs of the Dorsal transcription factor that was originally discovered to be
responsible for dorsoventral polarity during the early stages of Drosophila sp. development. The
NF-kB members are ubiquitously expressed, but their functionality might depend on specific
cellular stimuli (Pires et al., 2018). Myc-associated zinc-finger protein (MAZ) is a transcription
factor with dual roles in transcription initiation and termination (Maity et al., 2018). YY1 is a
transcription factor that can activate or repress transcription of various genes important in
differentiation, development and disease (Stauffer et al., 2015). AP2: The general functions of the
AP2 family TFs appear to be the cell-type-specific stimulation of proliferation and the suppression
of terminal differentiation during embryonic development (Eckert et al., 2005). Spl is a TF of the
Sp (Specificity protein) family. It is associated with GC-rich promoters and involved in basal
promoter activity ( Lu et al., 2023). Nuclear transcription factor Y (NF-Y) is a TF in eukaryotes
consisting of three different subunits, NF-YA, NF-YB and NF-YC, which are all necessary for
formation of NF-Y complexes and binding to CCAAT boxes in promoters of its target genes (Ly,
Yoshida and Yamaguchi, 2013). For other TFBSs see the RegsiteDB (
http://www.softberry.com/berry.phtml?topic=regsitelistphtml)
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Figure 3. Motifs of the same known TFBS in the promoter region of the AGT gene in all or most species
analyzed.

Table 4.

Conserved TFBSs in AGTRL1 genes of 8 species *

Transcription Factors

@ 3
[2) 5+
) 2 o £
a 2 n g 4 & -
n ) g o 3 <
_ - N > 9 -
2 2 @3 5 < 5 4L £ <«
%) %) %) w = T z %) O
Hs + + + + + + + + +
Pt + + + + + + + + +
Gg + + + + + + + +
S Mm o+ + + + + + + + +
3
o Mf + + + + + + + + +
(9p]
Mt + + + + + + + + +
Cj + + + + + +
Pa + + + + + + + +

* The “+” sign indicates the presence of the corresponding TFBS motif in the AGTR1 gene of the
corresponding species. NF-kappaB TFs are the vertebrate orthologs of the Dorsal transcription
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factor that was originally discovered to be responsible for dorsoventral polarity during the early
stages of Drosophila sp. development. The NF-xB members are ubiquitously expressed, but their
functionality might depend on specific cellular stimuli (Pires et al., 2018). The transcriptional
factors of the Sp family of Sp/XKLF transcription factors (Spl, Sp2, Sp3) are associated with GC-
rich promoters and involved in basal promoter activity. Sp2 and Sp3 are members of the Sp
subfamily of Sp/XKLF transcription factors (Lu et al., 2023). Egr-1 is a mammalian transcription
factor. It was originally discovered in mice. It is also named as Krox-24, TIS8, and ZENK (Wang et
al., 2021). HATF-1 and H4TF-2 TFs bind specifically to a human histone H4 promoter and activate
it (Dailey, Roberts and Heintz, 1987). CRE (cyclic AMP-responsive element) is a binding site of the
CREB nuclear transcription factor. CREB regulates genes associated with the neuronal processes,
including metabolism and survival and expression of different transcription factors and growth
factors (Wang et al., 2018). For a description of other TFBSs see the RegsiteDB.

= = “Hr> > Hs
' - e >t
- = > 0—> 5
m i & - > Mt
|—
u - O0—o—>\im
< oV O—>j
. ‘ .-‘ » Pa
0 . e
@ Sp1/Sp2/Sp3/Egr-1 0 NF-y

Figure 4. Motifs of the same known TFBS in the promoter region of the AGTRL1 gene in all or most species
analyzed.

Inter-species comparison the TFBS content of some genes associated with AH
The development and homeostasis of organisms requires the coordinated expression of large
sets of genes. One of ways to achieve this goal is positively or negatively coordinated transcription

(simultaneously switch on or switch off) via the same TFs/TFBSs (Zinan, Keseroglu and Ozbudak,
2022).
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Figure 5. TFBS motifs conserved in genes associated with AH.

Under this work, using the nsiteM program, we carried out a comparison of the TFBS content
of 12 genes listed above (Table 1). Results of the comparative analysis are summarized in Fig. 5.
Only a few TFBSs were found to be available in most of AH-genes, including Spl binding element.

CONCLUSION

During of ten million years of evolution, the promoter nucleotide sequences of the AGT and
AGTRL1 gene promoters in 8 primate species (human, gorilla, chimpanzee, Anubis baboon, Tibetan
macaque, rhesus macaque, crab-eating Macaca fascicularis and common marmoset) show very
high (=85%) similarity. However, only a single TFBS (p53 binding site) motif found to be available
in the AGT promoter all of these species. On other side, it was found that the AGTR1 gene
promoter from each of the 8 species contains motifs of Spl, Sp2, Sp3, EGR-1 and MAZ binding
sites. So, it can be assumed that the regulatory mechanisms of the transcription of the AGTR1 genes
in the studied species, compared to the AGT gene, have been relatively less modified during
evolution.
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INSAN VO DiGOR BOZi PRIMATLARDA AGT VO AGTR1 GENLORININ PROMOTOR
NAHIYYOLORININ NOVLORARASI KONSERVATIVLIiYi

Zimrid Abaszada®, Aysel Oliyeva?, Lalo Mammadova?, ilham Sahmuradov®®
! Azarbaycan Tibb Universiteti
2 Azorbaycan Respublikasi Elm va Tahsil Nazirliyi Biofizika Institut
8 Azarbaycan Respublikasi EIm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutu

Insan, qorilla (Gorilla gorilla), simpanze (Pan troglodytes), anubis meymunu (Papio anubis), Tibet
makak meymunu (Macaca thibetana), Rezus makak meymunu (Macaca mulatta), krab yeysn meymun
(Macaca fascicularis) vo adi marmot meymununun (Callithrix jacchus) AGT vo AGTRI genlorinin
promototrlarmin ndvlorarast konservativliyi xiisusiyyatlorinin kompiitetr analizi aparilmigdir. Har iki genin
promotor rayonlarinda blok soklindo miioyyon yenidonqurmalar bas verso do, biitovlikdo nukleotid
ardicilli1 soviyyesinds onlar arassinda yiiksok doracodo (285%) oxsarliq saxlanmisdir. AGT vo AGTR1
genlorinde TFBS-lariin névlorarast konservativlik deracesini giymetlondirmok {iglin homin genlorin
hamsinin yaxud bdylik hissssinin promotorunda mévcud olan TFBS motivlerinin  axtarigt hoyata
kecirilmisdir. Agkar olunmusdur ki, yaln1 p53 ilo birlogsma saytinin motive 8 noviin har birinin AGT geninin
promotor nahiyyesinde vardir. Digor torofdon, melum olmusdur ki, AGTR1 geni bu baximdan daha
konservativdir. Belo ki, Spl, Sp2, Sp3, EGR-1 vo MAZ transkripsiya faktorlari ilo birlosmo saytlarmin
motivlari 8 ndvin har birinin AGTR1 geninin promotorunda mévcuddur. Bu naticalars asason gliman olunur
ki, AGT geni ilo miigayisads, AGTR1 geninin transkripsiyasinin tanzimlonma mexanizmlori on milyonlarla
il sliron tokamiiliin gedisinda nishaton az doyisikliys moruz qalmisdir. Bu isdo hamginin AH ilo slagoli
genlorin  funksional olageli qrupunun razilasdirilmis ekspressiyasindo 1nslagslondirilmis ifadssinds
TF/TEBS-lorin rolu aragdirilmigdir. Bu mogsadlo AH ils alagali 12 genin TFBS torkibinin migayisali analizi
hoyata kecirilmigdir. AH genlarinin oksoriyyatinds,Spl ilo birlosmo sayti daxil olmagla,yalnmz bir nego
potensial TFBS-nin mévcudlugu askar edilmisdir.
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Acar sozlar: arterial hipertenziya, AGT geni, AGTR1 geni, promotor, transkripsiya faktorlar:, promotor
analizi.

MEXBHUJIOBASI KOHCEPBALIMSA TPOMOTOPOB I'EHOB AGT U AGTR1 Y YHEJIOBEKA U
HEKOTOPBIX JIPYT'UX ITIPUMATOB

1 A 2 2 2
3iompyn Abac3aae’, Aiicens Annesa’, Jlara Mamenoa® , Mabxam Illaxmypanos ***
Y Asepbationcancruii meouyunckuil ynusepcumem
2Uncmumym 6uopusuxu Munucmepemea nayku u 06pazosanus
Asepbationcarnckou Pecnyonuxu
SUncmumym 2enemuueckux pecypcoe Munucmepcmea nayku u 06pazosamnus
Asepbatioxcanckou Pecnyonuxu

[IpoBeicH KOMITBIOTEPHBIN aHAIN3 0COOCHHOCTEH MEKBHUIOBON KOHCEPBAIMK MPOMOTOPOB reHoB AGT
u AGTRI y 8 BumoB mpumaros: uenoBeka (Homo sapiens), ropumisr (Gorilla gorilla), mmmmnanze (Pan
troglodytes), maBmama-amyouca (Papio anubis), tuberckoit makakm (Macaca thibetana), makaka-pesyc
(Macaca mulatta), makaka-kpaboen (Macaca fascicularis) n mapmocera o6siknoBennas (Callithrix jacchus).
Bbruto obHapykeHO, 4TO XOTSA B TMPOIECCE IBONIOLMK B MPOMOTOPHBIX obnacTsax kak reHoB AGT, Tak u
AGTRI 5TuX BHIOB MPOU3ONLIH HEKOTOPHIE OJIOKOBBIE MEPECTPOUKH, HYKICOTHAHbIE TIOCIEeI0BATEIFHOCTH
MIPOMOTOPOB JAEMOHCTPUPYIOT OYeHb BBICOKOE (85%) cxomcTBo. [l OIEHKHM YpPOBHA MEXBUAOBOH
KOHCEPBATUBHOCTH HEKOTOPBIX CAWTOB CBS3BIBAHHUS TPaHCKPUMNIMOHHBIX (akTopoB (CCTd)B nmpomoropax
AGT u AGTR1 65wt ipoBenex norck MotuBoB CCT @, uMeromuxcs B MPOMOTOPax BCEX MITH OOJBITIMHCTBA
3THX I'€HOB 3THX BHJI0B. BbLIO 00HApyKeHo, 4To B mpoMoTope AGT Bcex 3TUX BHIOB UMEETCS TOJIBKO OJMH
MoTuB CCT® (caiit cBs3pBanusa p53). OmHako B ciydae mpomoropa reHa AGTR1 on okazancs Gonee
KoHCepBaTUBHBIM. Tak, mpomorop reHa AGTR1 kaxnoro u3z 8 BumoB comepxut motuBsl CCTD Spl, Sp2,
Sp3, EGR-1 u MAZ. Tlo »tuM pe3yibraTaM MOXKHO IPEAIONIOXKHUTh, YTO PEryJISTOPHbIC MEXaHHU3MbI
tpanckpumiiy TeHoB AGTR1 y n3ydeHHBIX BUIOB, 110 cpaBHeHUIO ¢ reHoM AGT, 3a mecsATh MHJIJTHOHOB JICT
SBOJIOIMHU TTOJIBEPTIIUCH CPABHUTEILHO MEHbINel Moaudukaiuu. B 310l pabore MbI Takke HCCIEA0BAIN
poins T®/CCTD® B CKOOPAMHHPOBAHHOM 3KCIpecCHU (YHKIMOHAIBHO POIACTBEHHOH TPYIIbI TI'CHOB,
cBs3aHHBIX ¢ Al'. C aToi menpio Mbel ipoBenu cpaBHeHne CCT®D-comepkanns 12 reHoB, cBsA3aHHBIX ¢ Al
beuto obnapyxeno, uro jumb Heckonbko CCT®d-motuBbl B OGompmmHCcTBE AH-TeHOB, BKJIIOYas cait
cBs3BIBaHUSA Spl.

Knrouesvie cnoea:apmepuanvnas cunepmensus, cen AGT, ecen AGTRI, npomomop, ¢axmopol
MPAHCKPUNYUY, NPOMOMOPHbBIL AHATU3.
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ARININ GENETIKASININ TODQIQi
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Azorbaycan Respublikast Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Bak: §., AZ 1106,
Azadhq pr.,155
gulareseyidoval29@gmail.com

Arilar biitiin diinyada ekosistemlorin islomasi vo kand tasorriifati istehsal iiciin vacib olan
tozlandiricilardir. Ar1 genomunun molekulyar saviyyada 0yranilmasi, genetik muxtalifliyi, xastaliklara
qars1 miigavimati va atraf mihits uygunlagsmalar1 anlamaq ii¢iin miihiim pancara acdi. Polimeraza
Zancirvari Reaksiya (PZR), DNT ardicilhgl, mikroarray analizi vo CRISPR-Cas9 kimi qabaqcil
texnoloji metodlarin istifadesi bu sahada darin tadqiqatlar aparmaga imkan verir. Bu tadgiqatlar
arillarin genetik muxtalifliyini, xastaliklora qarst miiqavimatini vo atraf muihits uygunlagsmasim
anlamag Uc¢in molekulyar saviyyada aparilmisdir. Arilar ekosistemlarin isloamasi vo kand tasarriifati
istehsal iiciin vacib olan tozlandiricilardir. Bununla bels, son illarda ar1 populyasiyasimin azalmasi
yasayis yerlarinin itirilmasi, kand tesarriifati kimyavi maddalarinin istifadasi, iglim doyisikliyi va
patogenlar kimi amillarla alagalondirilir. Bu kontekstda arilarin genetik miixtslifliyinin molekulyar
saviyyada Oyranilmasi arilarin saglamhgim va populyasiya dinamikasim qorumaq iiciin hayati
ahamiyyat kasb edir. Molekulyar biologiya va genetik muxtaliflik Uzra tadqiqatlar arilarin xastaliklara
qars1 miiqavimotini, uygunlagsma qabiliyyatlorini va davrams xiisusiyyatlorini atrafh arasdirmaq
imkam verir. DNT siralama texnologiyalar1 va genlorin redakts iisullarinda irslilayislor arilarin
genetik muxtalifliyinin sirlarini agmaq Ucln gucli alatlor tagdim edir. Bu tadgiqatlar arilarin otraf
mdahitin streslarina neca cavab verdiyini va bu reaksiyalarin genetik asaslarim anlamaga komak edir.
O, hamginin ar1 populyasiyalarimn davamh idara edilmasi va mihafizasi ii¢iin strategiyalarin islonib
hazirlanmasinda miithiim molumat verir. Tadqiqatlarin magsadi arilarin genetik miixtalifliyini
molekulyar saviyyada arasdiraraq ar1 populyasiyalarimin saglamhgini, genetik miixtoalifliyini va
ekosistemlardaki rolunu daha yaxs1 basa diismak vo qorumaqdir. Molekulyar genetik miixtalifliyin
tadgigat1 ham ds arilarin ekosistemlorda kritik rollarimin daha yaxsi basa diisiilmasini va qorunmasini
tomin edir, arilar va arigihq iizra galacak strategiyalar Gglin asas taskil edir. Bu elmi nailiyyatlor ar
populyasiyalarimn davamhiligim dostaklomok iigiin strategiyalarin hazirlanmasinda miihiim rola
malikdir.

Acar sozlar: arilarin genetik miixtalifliyi, molekulyar saviyya, DNT ardicilligi, meqabaza
GIRIS

Arilar biitiin diinyada ekosistemlorin iglomasi vo kond tasarriifat1 istehsali tiglin vacib olan
tozlandiricilardir. Bu kigik, lakin funksional ohomiyyatli canlilar ¢i¢okli bitkilorin genetik
muxtalifliyinin ¢oxalmasinda vo saxlanmasinda miihiim rol oynayir. Son illords diinya miqyasinda
ar1 populyasiyasinin azalmalarin sabablori arasinda yasayis yerloarinin itirilmasi, kond tosarriifati
kimyavi maddolarinin istifadasi, iglim doayisikliyi vo patogenlor kimi amillor var. Bu amillarin har
biri arilarin genetik miixtalifliyini vo onun otraf miihitin stres faktorlari ilo qarsiligh slagasini daha
yaxs1 basa diismayi tolob edir. Bu kontekstds arilarin genetik miixtalifliyinin molekulyar saviyyado
aragdirilmast ar1 saglamliginin vo populyasiya dinamikasinin qorunub saxlanmasi saylorinds hoyati
ohomiyyat kosb etmisdir.

Molekulyar biologiya vo genetik mixtaliflik ilo bagh todqiqatlar arilarin genetik miixtalifliyini,
xastaliklora qarst miigavimatini, uygunlagsma qabiliyyatlorini vo davranig xiisusiyyatlorini otrafli
sokildo aragdirmaq imkani verir. Xiisusilo, DNT siralama texnologiyalar1 vo gen redakts iisullarinda
iroliloyislor ar1 genetik miixtalifliyinin sirlorini agmaqg Ggln guclu vasitolor togdim edir. Bu
aragdirmalar arilarin yasadiglar1 otraf muhit vo bioloji tazyiglora neco miigavimot gostardiyini vo bu
mugavimotin genetik osasini anlamaga imkan verir. O, homginin ar1 populyasiyalarmin davamli
idaro olunmasi vo muhafizasi iigiin strategiyalarmn islonib hazirlanmasinda miithiim molumatlar
togdim edir.
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Tadgigatin moagsadi molekulyar saviyyada ar1 genetik miixtalifliyinin 6yranilmasi yolu ilo ar1
populyasiyalarinin saglamligini, onlarin genetik miixtalifliyini vo ekosistemlards rolunu daha yaxsi
basa diismok Vo qorumaqdir. Ar1 genomunun molekulyar soviyyada Oyronilmoasinin praktik
ohomiyyati ekoloji, kond tosarriifati vo ekoloji baximdan olduqca genisdir. Bu tadqiqatin togqdim
etdiyi molumat ar1 populyasiyalarin1 qorumaq va birbasa totbig olunan hallor yaratmaqla davamli
ekosistemin idars edilmosi strategiyalarini inkisaf etdirmok potensialina malikdir. Molekulyar DNT
ardicilliq ilo bagl aragdirmalar sayoasinds arilarin tozlanma effektivliyini artiran genom ilo bagh
faktorlar baga diigiilo bilor. Bu, tozlandirmanin somorsliliyini artirmaqla kond toSorriifati
mohsullarinm miixtalifliyini vo komiyyatini artirmaq potensialina malikdir.

ARI GENETIKASINA DAIR 9SAS MOLUMATLAR

Ar genetikasi bu miithiim tozlandiricilarin bioloji vo ekoloji rollarin1 basa diismok tgtlin Kkritik
ohomiyyat kosb edon bir sahodir. Arilar, xiisusilo Apis mellifera oldugca mirokkob DNT
ardicilligma malik sosial hogoratlardir. Ar1 genomu toxminon 236 meqabaza uzunlugundadir vo
kompleks sosial davraniglarin tonzimlonmasi ii¢iin vacib olan genis genetik miixtaliflik vo genlor vo
tonzimloyici ardicilliglari ehtiva edir. Arilarin genetik ardicillig1 ar1 genomunun tikinti bloklar1 olan
DNT ardicilligidir. Bu ardicilliglar arilarin inkisafi, davranisi, fiziologiyasi va atraf muhitin stress
amillarina reaksiyasi kimi bir ¢ox xiisusiyyatlorini miioyyon edir. Arilarin genetik ardicilligi onlarin
saglamligi, xastaliklora garst miiqavimati, reproduktiv strategiyalari vo sosial qurulusu haqqinda
molumat verir. Bununla bels, burada genetik ardicilliglarn hamisini vo ya bOyuk bir hissasini
togdim etmok texniki cohotdon miimkiin deyil, ¢iinki bu ardicilliglar milyonlarla osas cut
uzunlugunda ola bilar va ¢ox vaxt kompleks tahlil va sorh talob edir.

Weinstock vo basqalart. (2006), Apis mellifera-nin genom ardicilligi otrafli izah edilmis vo
arilarin sosial hoyatini, reproduktiv biologiyasim1i vo tozlandirma gqabiliyyatlorini dastokloyan
genetik uygunlagmalar aragdirilmigdir. Bu arasdirma, ar1 genomunun 10.157 protein kodlasdiran
gen ehtiva etdiyini vo bu genlorin xastaliklora gars1 miigavimat, Kimyavi qavrayis, sosial qurulus va
coxalma kimi funksiyalarla slagsli oldugunu ortaya qoydu.

Sakil 1. Apis mellifera-nin mtDNT genom xaritasi
https://delikesar.life/product_details/7865415.html

Apis mellifera  mtDNA (mitoxondrial DNT) genomu mitoxondrial genomun tipik
xususiyyatlorini dastyir vo adoton dairovi DNT molekulu kimi tapilir. Mitoxondrial DNT hiiceyra
tonoffusli vo enerji istehsalinda istirak edon genlari ehtiva edir vo ana xotti boyunca nosildan-naslo
Oturdlir, bu da onu tokamiil biologiyas1 vo populyasiya genetikasi todqiqatlarinda miihiim aloto
cevirir. Apis mellifera-nin mtDNT-si toxminan 16.000 ssas ciit uzunlugundadir vo goxlu genlari
ehtiva edir. Bunlara 13 protein kodlasdiran gen (masalon, sitoxrom oksidaz, NADH dehidrogenaz),
22 transfer RNT (tRNA) geni va 2 ribosomal RNT (rRNA) geni daxildir. mtDNA hamginin
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mitoxondrial genomun tanzimlonmasi va tokrarlanmasi {ig¢iin vacib olan nozarat bolgslorini ehtiva
edir.

Ar populyasiyalar1 arasinda miisahido olunan genetik mixtosliflik bu novlorin straf mihitin
doyismalarine vo xastaliklors uygunlagsmasmda miihiim rol oynaywr. Tarpy vo basqalari. (2015) ar
koloniyalar1 daxilindo genetik mixtslifliyin koloniyanin iimumi saglamligina vo xastaliklora qarsi
mugavimatine birbasa tosir etdiyini gostordi. Bu is mikrosatellit markerlori vo SNP analizlorindan
istifads edarok ar1 populyasiyalarinda genetik polimorfizmlari otrafli sokilds arasdirdi.

Arilarin cinsiyyatini idara edan, cinsi allel adlanan bir genlerdir. ©gor iki forqli allel varsa, ar1
disi, ya isci, ya da ana ariya c¢evrilocok. Yalniz bir allel varsa, ar1 bir erkok halina golocak. Yalniz
bir allelin mévcud ola bilocayi iki yol var. Yumurta mayalanmamis ola bilar, belo ki, onun
torkibinds yalniz bir allel var, bu halda o, normal erkok halina golir. Ancaq yalniz bir allelin
movcud olmasmin basqa bir yolu var. Yani bir yumurta dollonss, lakin hom ana, hom do ata eyni
cins allelin dasiyir. Bu déllonmis yumurta da erkok halina galocok. Amma bu erkok anormal olacaq,
cunki diploiddir, iki dost xromosom ehtiva edir vo normal erkok kimi foaliyyot gostora bilmoz. Bu
diploid erkoklor homiso iscilor torafindon mohv edilir vo onlar yumurtadan ¢ixan kimi onlari
yeyirlor.

Ar1 populyasiyalarina tosir edon xastoliklor va zararvericilor genetik todqiqatlarm miihiim
digget markazindadir. Genetik mexanizmlor vasitasilo xastaliklora garsi miigavimati basa diismoak
arilarin saglamligin1 qorumagq t¢iin strategiyalar hazirlamaq ti¢iin ¢ox vacibdir. Evans vo Spivak
(2010) torofindan edilon bir aragsdirmada, arilar tarafindon Varroa destruktoru kimi parazitlora vo
Nosema kimi patogenlors garsi inkisaf etdirilon genetik osasli miigavimoat mexanizmlori arasdirildi.
Bu aragdirma arilarin bu tohliikalora qarst miigavimatini inkisaf etdiron spesifik gen ifadslorinin va
genetik variasiyalarm rollarini vurgulayir.

Mitoxondrial DNT arilarin ana naslini vo ya hor hansi digor hoyat formasini izlomak 0gin
istifado olunur. Mitoxondriyalar har canli hiiceyrads olan kicik organoidlordir. Onlar nafas almagi
mimkin edon seylor oldugu ligiin hoyatin giic morkazlori adlanir. Sokari oksigenlo yandiraraq
enerji buraxirlar. Bu, ¢ox maraql bir ki¢ik canlidir, ¢linki onun bir vaxtlar sarbast yasayan bakteriya
olduguna inanilir. Arilarin genetikas1 vo genetik ardicilligr hagqinda bu osas molumatlar arilarin
kompleks biologiyasini va onlarin ekosistemlords rolunu basa diismok Uc¢lin miihiim asas toskil edir.
Elmi arasdirmalar gostorir ki, ar1 genomunun dorindon arasdirilmasi arilarin saglamligmin
qgorunmasina, xastaliklora garsi miiqavimotin inkisafina vo bioloji muxtalifliyin dastoklonmasina
muhim téhfo verir. Bu todgigatlar hom elmi ictimaiyyst, ham do ariciliq vo kond tosorriifat
tacribasi Gglin dayarli malumatlar verir.

GENETIK MUXTOLIFLIK VO TOKAMULU

Ar populyasiyalarinda genetik miixtaliflik bir nego asas mexanizm vasitosilo bas verir;
mutasiya, meioz zamani rekombinasiya vo genetik siirismo. Mutasiyalar populyasiyaya yeni
genetik variantlar toqdim edir, rekombinasiya vo genetik siirismo iso onlara zamanla allel
tezliklorini yaymaga va doyismays imkan verir (Frankham et al., 2010). Apoidea superfamiliyasina
aid olan arilar, toxminan 120 milyon il avval, ¢icokli bitkilorin yer (ziindo genis yayilmaga
bagladig1r Tobagir dovriinds, sancilan acdadlardan tokamul kegiriblor (Engel, 2001). Arilarin vo
cicokli bitkilorin bu birgo tokamiilii ar1 novlerinin saxalonmasine vo tozlanma disullari tizro
ixtisaslagmasina sobab olub, biomuxtalifliyin qorunub saxlanmasinda onlarin olagesinin vacibliyini
vurgulayir.

Afrika bal aris1 (Apis mellifera scutellata) Afrika gitosi boyunca yiksak genetik mixtalifliys
malikdir vo bu muxtaliflik gitonin muxtalif igqlim vo yasayis yerlorino uygunlagsmalar1 oks etdirir.
Afrika bal arilarnin Amerikaya gatirilmasi vo daha sonra “Afrika hibrid arilari”nin (daha yaxsi
“qatil arilar” kimi taninir) formalagmasi genetik miixtolifliyin vo uygunlasmanin miihiim
nimunoasidir. Bu hibridlosmo fenomeni genetik mixtslifliyin ekosistemlora potensial tosirlorini vo
uygunlagma qabiliyyatini niimayis etdirir (Schneider et al., 2004).
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Avropa bal arilar1 (Apis mellifera) ¢oxlu alt novlara bolinur vo genis cografi oraziys yayilir.
Bu yarimnévlerin har biri xiisusi iqlim soraitine, yasayis yerlorina vo arigiliq tacriibaloring
uygunlagsma niimayis etdirmigdir. Masalon, Apis mellifera carnica (Carniolan arisi) soyuq iqlima,
Apis mellifera ligustica (italyan aris1) iso miilayim iglime daha ¢ox uygunlasir. Bu uygunlasmalar
yerli otraf miihit goraitino cavab olaragq genetik mixtalifliyin neco tokamil eds bilocoyinin yaxsi
nimunoalaridir (Ruttner, 1988).

Asiya qitasinds bir ¢ox endemik ar1 novlori, hamginin Apis cerana kimi yerli ar1 novlori
yasayir. Bu novlor xtsusilo Asiyanin tropik mesalorinds ylksok genetik mixtalifliys vo uygunlagma
gabiliyyastino malikdir. Bu mixtsaliflik arilarin miixtalif bitki ndvlorini tozlandira bilmoasi va
muxtalif xastaliklora va parazitlora garst miiqavimat gostara bilmasi baximindan vacibdir (Oldroyd
vo Wongsiri, 2006). Insanin ar1 populyasiyalarma tosiri genetik miixtalifliyo hom musbat, hom do
monfi tasir gostara bilor. Masoalon, selektiv yetisdirmo yolu ilo ar1 cinslorinin genetik mixtalifliyini
artirmaq Ug¢iin saylor g0storilmisdir. Bununla belo, yad ar1 novlarinin gatirilmasi va yasayis
yerlorinin itirilmoasi kimi amillor yerli ar1 populyasiyalarinin genetik miixtalifliyini azalda bilor. Bu
qarsiligh alagalor genetik mixtalifliyin vo davamli arigiliq tacriibalorinin qorunmasinin vacibliyini
vurgulayir (Meixner et al., 2013).

Genetik mixtaliflik ar1 populyasiyalarina otraf muhitdoki doyisikliklora, 0 ciimladan iglim
doyisikliyino, resurslarin moévcudlugundak: doyisikliklora vo patogenin tozyigino uygunlasmaga
imkan verir. Bu, ohalinin davamliligini vo gida tohliikasizliyi va bitki biomiixtalifliyinin qorunmasi
uciin vacib olan tozlanma kimi ekosistem xidmatlorinin saxlanmasini tomin edir (Potts et al., 2010).
Art populyasiyalarinin xastoliklora vo parazitloro garsi miigavimatindo genetik mixtoliflik do
miithiim rol oynayir. Masalon, Varroa destruktor parazitino davamli olan bal aris1 populyasiyalari
genetik muxtoaliflik sayssindo bu migavimoti inkisaf etdirmislor. Bu migavimat bozi
populyasiyalarin Varroa ilo yoluxmasina baxmayaraq saglam qalmasina imkan verir (Seeley, 2007).

Bal arilar1 (Apis mellifera) diinyada yayilmis 20-don ¢ox alt ndva bolunir. Bu alt novler
muxtalif iqlim soraitina, Xastaliklora va gida monbalorine uygunlasir. Masalon, Afrika bal arisi
(Apis mellifera scutellata) isti iglims vo quraghiga davamhidir, Avropa bal aris1 iso (Apis mellifera
carnica) soyuq iglimo vo yiksok hindurliklora uygunlasa bilir (Ruttner, 1988). Bu genetik
muxtoliflik bal arilarma genis bir cografi orazido ugurla yasamaga vo muxtalif ekosistemlorda
muhim ekoloji rol oynamaga imkan verir.

Yerli ar1 populyasiyalar1 xiisusi olaraq yerli otraf miihit soraitino xas olan genetik
uygunlagmalar inkisaf etdirmisdir. Mosalon, Simali Amerikada yerli mavi sahlob arisi (Osmia
lignaria) yerli sohlob novlorini tozlandirir vo bu bitkilorin ¢oxalmasma komok edir. Belo arilarin
genetik mixtalifliyi onlarin miioyyan bitki ndvlorina uygunlasmasmi vo ekosistemdoki Xisusi
rolunu oks etdirir (Minckley et al., 1994). Arilarin tozlanma effektivliyi genetik miixtalifliys goro
doyisir. Miixtalif genetik xususiyystlora malik arilar ¢icok ziyaratlorinin tezliyi, polen toplama
gabiliyyati va bitki ndvlarins Usttnlik vermalori ils farglons bilor. Bu muxtsliflik ekosistemlords va
kond tosorriifati sistemloarindo muxtalif bitki novlorinin ugurlu tozlanmasina imkan verir (Rader vo
digarlori, 2009).

Azorbaycan muxtslif ekosistemlari vo zongin biomuxtalifliyi ilo xsusilo arilar (Apis mellifera)
tictin mithiim yasayis miihiti toklif edir. Azorbaycan arilarinin genetik tokamiilii cografi tocrid, otraf
miihit goraiti vo ar1 irqlorinin yerli adaptasiyast kimi amillorlo formalagib. Bu bolgs uzun hortumlari
(emma agizlar) ilo taninan Qafqaz ar1 irqinin (Apis mellifera caucasica) vatonidir va onlar1 dorin
gicoklordon nektar toplamaqda ixtisaslagmigdir.

Qafqgaz ar1 irqi (Apis mellifera caucasica) Azorbaycanda vo otraf Qafqaz regionunda inkisaf
edib vo bu oraziys xas olan ¢oxlu uygunlagmalara malikdir. Bu arilar xiisusilo soyuq qis soraitina vo
daghq orazilordo doayiskan ¢igoklomo dovrlorine uygunlasirlar. Onlarm uzun hortumlar: digor ar1
irglarina nisboton daha dorin gigoklordon nektar toplamaga imkan verir ki, bu da onlar1 yerli flora
ucln xasusils giymatli pollinator edir (Ruttner, 1988).

Azaorbaycanda ar1 populyasiyalarmm genetik miixtolifliyi cografi tocrid vo muxtslif ekoloji
yuvalara uygunlagsma yolu ilo inkisaf etmisdir. Bu miixtaliflik arilara xostosliklora vo parazitlora
qars1 miigavimat, qidalanma resurslarina uygunlasma vo otraf mihitin stress amillarina dozumltlik
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kimi muxtalif xususiyyatlori inkisaf etdirmoys imkan verib. Masalon, Azarbaycanm miixtalif
bblgalorinds yasayan ar1 populyasiyalari yerli ¢igok ehtiyatlarina vo iglim soraitina xas olan genetik
uygunlagmalari inkisaf etdira bilmislor (Meixner et al., 2013).

MOLEKULYAR GENETIK TEXNIKALARIN TOTBIiQI

Molekulyar genetik tisullar genetik materialin struktur vo funksional analizi tgun istifado
olunan tisullardir. Bu tisullar genetik xostaliklorin diagnostikasi, cinsiyyat arasdirmalari, ndvlorarasi
olagalarin miayyan edilmasi, tokamiil biologiyasi tadqiqatlar1 vo genetik modifikasiya olunmus
organizmlorin (GMO) inkisafi kimi genis tatbig sahasine malikdir.

PCR, DNT ardicilligmin milyonlarla niisxosini ¢ixara bilon bir texnikadir. Bu iisul genetik
xastoliklorin diagnostikasinda, patogenlorin askar edilmosindo vo hadiso yerinin arasdirilmasinda
DNT-ni miiayyan etmok vo gliclondirmak ti¢tin istifade olunur. PCR hom do klonlagdirma vo gen
muhandisliyi layihalorindo miihiim vasitadir (Mullis, 1990).

Ar genetikast ilo bagli aragdirmalarda PCR (Polimeraz Zoncirvari Reaksiya) iisullarinin
istifadosi arilarm immun sistemlarinin vo Xastoaliklorinin arasdirilmasinda miithiim yer tutur.
Xususilo, arilarin vo digor hosoratlarin bir ¢cox mithiim parazit vo patogenlors garsi inkisaf etdirdiyi
davranig, morfoloji, fizioloji vo immun oasasli miidafioni daha yaxsi basa diismok ii¢iin “Beepath”
adli komiyyat-PZR massivi hazirlanmisdir. Bu texnika paralel olaraq ar1 vo patogen genlorin
transkript soviyyolorini 6lgmoak dcln istifado oluna bilor vo ar1 toxunulmazlhiginin arxasmdaki
ekoloji vo genetik komponentlori giymatlondirmak ti¢iin yeni bir alot tomin edir. Beepath 48 ar1 vo
patogen gen Uciin transkript saviyyslarini 6lga bilor va belslikls, ev sahibi vo patogen transkript
bollugunu doqiq 6l¢a bilar ki, bu da ar1 toxunulmazlhigin1 qiymatlondirmok tigtin istifads edilo bilon
muxtalif totbiglors malik oldugunu gostorir.

PCR-asasli tisullar, miioyyan bir genom yerindo ardicillig: tacrid etmok Ucin istifado olunan
polimeraza zoncirvari reaksiyaya (PZR) osaslanan {isullardir, mosalon, DNT-nin XxUsusi
bdlgasindaki ardicilliglarin tacrid edilmasi (genotiplosdirma). Bu Usullar ¢coxlu eyni vo ya demoak
olar ki, eyni niisxa ¢ixarmaqgla DNT-nin genislondirilmasini nozards tutur.

Ar1 genetikasi todqiqatlarinda bu iisullarin totbiqi ar1 populyasiyalarinin genetik qurulusunu,
xastaliklora gars1 miiqavimati vo otraf miihitin stressorlarinin genetikaya tosirini basa diismoak U¢in
vacibdir. PCR vo gPCR (Komiyyat Polimeraz Zonciri Reaksiyasi) kimi tsullar arilarin va
patogenlorin gen ifadasini vo genetik mixtoslifliyini arasdirarkon istifado edilo bilon giclu alstlor
togdim edir, belaliklo, elm adamlar1 arilarin saglamhigin1 yaxsilasdirmaq vo qorumaq Uglin daha
effektiv strategiyalar hazirlaya bilarlor.

Gel elektroforezi DNT, RNT va ya ziilal kimi makromolekullarin 6lgiilorine gors ayrilmasma
imkan veron bir Gsuldur. Bu texnika gen mihondisliyi, molekulyar biologiya vo biokimya
saholorinda genis istifado olunur. Xususilo, DNT fragmentlorinin 6lglisina goro ayrilmasi vo
vizuallagdirilmasi genetik analizlor vo gen ifadasi todqigatlarinda osas addimdir (Sambrook vo
Russell, 2001).Mikroarray analizi minlarlo genin ifadssini eyni vaxtda aragdirmaga imkan verir. Bu
texnika gen ifado profillorini mugayiso etmok, xostaliklorin molekulyar osaslarini anlamaq vo
dorman reaksiyalarmi giymatlondirmak Ggun istifade olunur. Mikroarraylar genetik va epigenetik
todgiqgatlarda mihim vasitadir (Schena et al., 1995).

Mikroarray analizi minlarlo genin ifadasini eyni vaxtda todgiq etmoys imkan verir. Bu texnika
gen ifado profillorini migayiso etmok, xastaliklorin molekulyar osaslarin1 anlamaq va dorman
reaksiyalarini qiymotlondirmok Ggln istifado olunur. Mikroarraylar genetik vo epigenetik
todgigatlarda mihim vasitadir (Schena et al., 1995).

XOSTOLIKLORD MUQAVIMOT VO GENETIK FAKTORLAR

Arlarin xastoliklora qars1 miiqavimoti vo onlarla slagali genetik faktorlar son illordo elm
diinyasmin miithiim diqgat markszindadir. Bu mévzuda aparilan tadqiqatlar ar1 populyasiyalarinin
saglamligimi qorumaq vo davamli arigiliq tacriibalorini dostoklomok Gglin gox vacibdir.
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Harbo va Harris (1999) torofindon aparilan aragsdirma parazit Varroa destruktoruna (avvallor
Varroa jacobsoni kimi taninirdi) davamli olan bal arilarinin (Apis mellifera) segilmasi saylorini
otrafli izah edir. Todqiqatlar gostorir ki, Varroaya davamli ar1 xatlori genetik se¢im yolu ilo inkisaf
etdirilo bilor. Bu, Varroanin vurdugu zorori azaltmaq vo ari1 populyasiyalarinin saglamligini
qorumagq li¢iin vacib strategiyadir.

Paxton va digorlorinin (2007) arasdirmast Nosema ceranae infeksiyasmin bal arilarinda
"Koloniyanin Cokmo Bozuklugu'na (CCD) sobab olub-olmamasini arasdirir. Bu arasdirma
Nosemaya davamli ar1 populyasiyalarinin miioyyan edilmasinin vo bu migavimatdo genetik
faktorlarin rolunun anlasilmasinin vacibliyini vurgulayir. Genetik miigavimat Nosemanin yaratdigi
xostaliklorlo mibarizodo mihtim amildir.

Spivak va Reuter (2001) torofindon aparilmis todqiqat Amerika yavrular1 xastaliyina davamli
olan bal arist koloniyalarmin inkisafina yonalmisdir. Arasdirmalar gostorir ki, gigiyenik davranig
niimayis etdiron (yoni potoklorindon yoluxmus balalar1 ¢ixaran) arilar bu xoStoliys daha
davamlidirlar. Gigiyenik davranigin genetik asasa malik olmasmin siibutu ar1 ailalarinin xastaliklora
gars1 miigavimatinin artirilmasinda genetik se¢cimin ohomiyyatini niimayis etdirir.

Evans vo Spivak (2010) bal arilarinin patogenlors vo parazitloro qarst inkisaf etdirdiyi
mugavimot mexanizmlorini fordi vo icma osasinda arasdirirlar. Todgigat arilarin sosial immun
sistemlorinin genetik osaslarin1 vo bu sistemlorin patogenlora qarst neco effektiv miidafio tomin
etdiyini arasdirir. Bu, ar1 populyasiyalarinin saglamligini qorumaq {glin fordi vo comiyyatin
davamliliginin vacibliyini vurgulayir.

NOTICO

Ar1 genomunun molekulyar saviyyada 0yranilmasi son illards shomiyyatli iraliloyislorin sahidi
olmusdur. Bu tadgigatlar arilarin genetik qurulusunu, populyasiya dinamikasini, xastaliklora garsi
mugavimat mexanizmlorini vo otraf miihit faktorlarina uygunlagsmalarini anlamaga imkan veran
doyarli molumatlar verdi. Molekulyar genetik Usullardan istifado ar1 biologiyas1 vo ekologiyasi
haqqinda dorin malumat olds etmoys imkan verir.

Polimeraza Zoncirvari Reaksiya (PCR), DNT ardicilligi, mikroarray analizi vo CRISPR-Cas9
kimi texnologiyalar ar1 genomunun molekulyar saviyyads aragdirilmasinda miihiim rol oynayir. Bu
Usullar gen ifado soviyyalorinin  mioyyan edilmasindon tutmus, genetik mixtalifliyin vo
populyasiya strukturunun tohlilina, hotta genetik xastaliklorin diagnostikas1 vo mualicasine godar
genis spektrli totbiglora imkan verir.

Aragdirmalar gostorir ki, arilarm xoastaliklora vo parazitlora qarsi tobii migavimot gabiliyyati
genetik faktorlarla six baglidir. Masalon, Varroa destruktoruna davamli ari1 populyasiyalarinin
mioyyan edilmasi vo bu migavimatin genetik osaslarmimn basa diisiilmoasi ar1 saglamlhigmin
gorunmast va arigiliq tocrlibalorinin yaxsilasdirilmasi tigiin boyiikk shomiyyat kosb edir. Eynils,
arilarin otraf mihitin streslorino uygunlagsmasimni tomin edon genetik mexanizmlorin kosfi arilarin
yasay1s yerlorinin qorunmasi vo davamli arigiligin tosviqi liglin ¢ox vacibdir (Schena et al., 1995).

ODOBIYYAT

Engel, M.S. The taxonomy of recent and fossil honey bees (Hymenoptera: Apidae; Apis). Journal
of Hymenoptera Research, 2001;10(2):165-196.

Evans, J.D. & Spivak, M. "Socialized medicine: Individual and communal disease barriers in
honey bees." Journal of Invertebrate Pathology, 103(Supplement), 2010;62-S72.

Frankham, R., Ballou, J.D., & Briscoe, D.A. Introduction to Conservation Genetics (2nd ed.).
Cambridge University Press. 2010

Harbo, J.R. & Harris, J.W. "Selecting honey bees for resistance to Varroa jacobsoni." Apidologie,
1999;30(2-3), 183-196.

Meixner, M.D., Pinto, M.A., Bouga, M., Kryger, P., lvanova, E., & Fuchs, S. Standard methods
for characterising subspecies and ecotypes of Apis mellifera. Journal of Apicultural Research,
2013;52(4), 1-28.

121



ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild X111 (2024)

Miguel, 1., Baylac, M., Iriondo, M., Manzano, C., Garnery, L., & Estonba, A. Both geometric
morphometric and microsatellite data consistently support the differentiation of the European
honeybee Apis mellifera mellifera and A. m. iberiensis. Apidologie, 2011;42(2), 150-161.

Minckley, R. L., Roulston, T.H., & Williams, N.M. Resource and habitat specialization explain
species richness among solitary bees and wasps in heathland and grassland. Oikos, 1994;80(2),
183-197.

Oldroyd, B.P., & Wongsiri, S. Asian Honey Bees: Biology, Conservation, and Human
Interactions. Harvard University Press. 2006.

Paxton, R.J. et al. "Does infection by Nosema ceranae cause "Colony Collapse Disorder” in honey
bees (Apis mellifera)?" Journal of Apicultural Research, 2007;46(3), 134-136.

Potts, S.G., Biesmeijer, J.C., Kremen, C., Neumann, P., Schweiger, O., & Kunin, W.E. Global
pollinator declines: trends, impacts and drivers. Trends in Ecology & Evolution,2010; 25(6),
345-353.

Rader, R., Edwards, W., Westcott, D.A., Cunningham, S.A., & Howlett, B.G. Pollen transport
differs among bees and flies in a human-modified landscape. Diversity and Distributions,
2009;15(5), 822-834.

Ruttner, F. Biogeography and Taxonomy of Honeybees. Springer. 1988

Schneider, S.S., DeGrandi-Hoffman, G., & Smith, D.R. The African Honey Bee: Factors
Contributing to a Successful Biological Invasion. Annual Review of Entomology, 2004;49, 351-
376.

Seeley, T.D. Honeybee Democracy. Princeton University Press. 2007

Spivak, M. & Reuter, G.S. (2001). "Resistance to American Foulbrood Disease by Honey Bee
Colonies Apis mellifera Bred for Hygienic Behavior." Apidologie, 2001;32(4), 555-565.

Tarpy, D.R., et al. "Genetic diversity and colony variability in brood survival of honeybees (Apis
mellifera L.)." Conservation Genetics, 2015;16(2), 459-468.

Weinstock, G.M., et al. "Insights into social insects from the genome of the honeybee Apis
mellifera.” Nature, 2006;443(7114), 931-949.

MN3YYEHUE 'EHETUKMU ITYEJI

I'onsipa CenpoBa
Hncmumym cenemuueckux pecypcoe Munucmepcmea Hayku i 00pazo8anus
Asepbatioscanckoti Pecnyonuku

[Tuensl  SIBIAIOTCS  ONBUIMTENSMH, HEOOXOAUMBIMH  JIsI  (QYHKIMOHHUPOBAHHS OJKOCHCTEM H
CETbCKOXO035ICTBEHHOTO TIPOM3BO/ICTBA BO BCeM Mupe. V3ydyeHrne reHoMa muen Ha MOJIEKYJSIPHOM YpOBHE
OTKPBUIO BaXHOE OKHO B IIOHHMAaHHE T'E€HETHYECKOrO pa3HooOpasus, yCTOMYMBOCTH K OOJE3HAM U
ajanTalyMy K OKpYXaromeid cpene. Mcnonb3oBaHue MEpPEIOBBIX TEXHOJIOTMYECKUX METONOB, TaKHX Kak
nonumepasHas nenHas peakus (I1L[P), ceksenupoBanme JJHK, muxpomarpuunsnii anamn3 u CRISPR-Cas9,
MI03BOJISIET TPOBOANTD YIITyOJICHHBIE HCCIEOBAHMS B 9TOH 00JacTH. JTO HCCIeJoBaHHEe OBLIO MPOBEAEHO Ha
MOJIEKYJISIPHOM YPOBHE, YTOOBI MOHSATH T'€HETHYECKOE pPa3sHOOOpas3ue, YCTOHYMBOCTH MUel K OONe3HSAM U
ajanTanyio K  OKpykaromiell cpere. [ldenpl  SBISIOTCS — ONBUTHTENSIMH, HEOOXOIMMBIMH  JUIS
(YHKLIMOHUPOBAHUS SKOCHCTEM U CEIbCKOXO035HCTBEHHOTrO MPON3BOACTBa. OAHAKO COKpAIlleHUE MOMYIALNUN
I4esl B TOCIEAHUE TOAbl OOBSCHACTCS TaKMMH (pakTOpamMH, Kak yTrpara cpeipl OOMTaHHMs, UCIIOIb30BAHUE
CEbCKOXO3SICTBEHHBIX XHMMHKATOB, M3MEHEHHE KIMMara M NaToreHbl. B 3TOM KOHTEKcTe H3ydeHue
TEHETHYECKOr0 pa3sHooOpasusi Myesl Ha MOJISKYJISIPHOM YpPOBHE MMEET >KM3HEHHO Ba)KHOE 3HAYECHHE IUIS
MOIepKaHMsI 37I0POBBS ITYEN ¥ TMHAMHKH NONyJisiud. MccnenoBanus B 00J1aCTH MOJIEKYIISIPHOI OMOJIOrHH
U TEHETHYECKOro pa3sHooOpas3usi JaloT BO3MOXKHOCTH JETAIbHO H3YYHTh YCTOHMYMBOCTH K OOJE3HSM,
aJalTUBHBIE CHOCOOHOCTH W TIOBEIEHYECKHE OCOOCHHOCTH muen. JoCTHKeHHs B OOJIACTH TEXHOJIOTUH
ceksenupoBanus JIHK u MeronoB penakTupoBaHUSI T€HOB MPEAOCTABISIIOT MOIIHBIE HHCTPYMEHTHI JUIS
PACKpBITUSI CEKPETOB TEHETHUECKOr0 pazHooOpasusi muell. DTH MCCIEeAOBaHHs MOMOTalOT HaM HOHSTh, KaKk
ITYENbl pearupyloT Ha CTPECCOBBIE (DAKTOPHI OKPYXKAIOLIEH CpeAbl U TeHETHYECKYI0 OCHOBY 3THX PEaKIHH.
Onu Taxke MpeAocTaBisieT BaKHYI0 HH(OPMALUIO JUIs pa3pabOTKH CTpaTernii YCTOMYMBOIO yIpaBiIeHHUs U
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COXpaHEHMs Nomysauuil muen. Llens uccnenoBaHud — JIydllle MOHATh U 3alIUTUTH 310POBBE MOIMYJISALMI
M4el, WX TEHETHMYECKOe pa3HooOpa3ue M WX pPOjb B JKOCHUCTEMax ITyTEM HW3YUYCHHUS T'CHETUYECKOIo
pa3HoOOpasus Mmuell Ha MOJCKYJSIPHOM YpoBHe. M3ydeHue MONEKYISIpHO-TeHETUYSCKOro Pa3sHOo0pasus
TaKKe 00CeCIICUNBACT Jy4lliee TOHUMAHUE U COXPAHEHUE BAXKHOM POJH YN B SKOCHCTEMaX U 00ecrieunBaeT
OCHOBY JiIsl OyIyIIUX CTpATerdil B 00JIACTU TEHETHUKH IMYENl M ITYEIOBOJCTBA. DTH HAYYHBIC JOCTHIKCHUS
UTPalOT BAXKHYIO POJIb B pa3pab0TKe CTpaTeruil MOAAEPKKH YCTOMUYNBOCTH TIOMYJISIITAH ITUET.

Knrouesole cnosa: cenemuueckoe paznoobpasue nuen, MOJNEeKYIAPHbIIL YPO8eHb, NOCAEO08AMENbHOCIb
JHK, mezabasa

STUDY OF BEE GENETICS

Gulara Seyidova
Genetic Resources Institute, Ministry of Science and Education of the Republic of Azerbaijan

Bees are pollinators essential to the functioning of ecosystems and agricultural production worldwide.
Studying the bee genome at the molecular level has opened an important window into understanding genetic
diversity, disease resistance, and environmental adaptations. The use of advanced technological methods
such as Polymerase Chain Reaction (PCR), DNA sequencing, microarray analysis, and CRISPR-Cas9 allows
for in-depth research in this field. This study was conducted at the molecular level to understand the genetic
diversity, disease resistance and environmental adaptation of bees. Bees are pollinators essential to the
functioning of ecosystems and agricultural production. However, bee population declines in recent years
have been attributed to factors such as habitat loss, use of agricultural chemicals, climate change and
pathogens. In this context, studying the genetic diversity of bees at the molecular level is vital to maintaining
bee health and population dynamics. Research in molecular biology and genetic diversity provides an
opportunity to study in detail the disease resistance, adaptive abilities and behavioral traits of bees. Advances
in DNA sequencing technologies and gene editing techniques provide powerful tools for unlocking the
secrets of bee genetic diversity. These studies help us understand how bees respond to environmental
stressors and the genetic basis of these responses. It also provides important information in developing
strategies for the sustainable management and conservation of bee populations. The aim of the research is to
better understand and protect the health of bee populations, their genetic diversity and their role in
ecosystems by examining the genetic diversity of bees at the molecular level. The study of molecular genetic
diversity also provides a better understanding and conservation of the critical role of bees in ecosystems and
provides a basis for future strategies for bees and beekeeping. These scientific advances have an important
role in developing strategies to support the sustainability of bee populations.

Keywords: genetic diversity of bees, molecular level, DNA sequencing, megabase
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I11. BIOKIMYA va FIZIOLOGIYA | BIOCHEMISTRY and
PHYSIOLOGY

UOT:633.31/37;635.65

SOYA (GLYCINE MAX) GENOTIPLORINDO ZULALIN, LiZIN VO
TRIPTOFANIN TODQIQI

ZEYNAL 9KPBROV!, GUNAY ZEYNALOVA?"

YAzorbaycan Respublikasi Elm va Tohsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki 5., AZ 1106,
Azadlig pr.,155

2 Azarbaycan Respublikast Elm va Tahsil Nazirliyi Bioresusrlar Institutu, Naxcivan, AZ 7000,
M.F. Axundov 32

gunay141193@gmail.com

Naxcivan Muxtar Respublikas1 soraitindo yiiksok ziilala malik soya genotiplorinin miisyyan
edilmasi olduqca aktualdir. Bu masalonin hallinds asas iisullardan biri do soya bitkisinin elmi asaslarla
oyronilmosidir. Moaqalods, ARETN Genetik Ehtiyatlar Institutu vo Okingilik Elmi Todgiqat
Institutundan alinmus 16 soya sortundan istifado olunmusdur. Tadqiqat islori ARETN Bioresurlar
Institutunun (Naxcivan) tacriiba sahasinda 2021-2022-ci ilda suvarilan boz torpaglarda aparilmsdir.
Isin asas moqgsadi yiiksok mahsuldarhg, tarkibinds amin tursularin miqdar yiiksok olan genotiplarin
miidyyon edilmasi olmusdur. Bu niimunslordo oJsason dondo ziilalin, ovazolunmayan amin
tursularindan lizin va triptofanin miqdar1 oyranilmisdir. Todqiq olunan genotiplorin doninda iki
tadgiqat ilinin orta gostaricilori asasinda aparilmus variyasiya analizi ham zllal, ham lizin, ham da
triptofan iiciin statistik baximdan ahomiyyatli mixtaliflik ortaya ¢ixmsdir (p<0,01). Ziilahin
miqdarina gora an ylUksak gostarici (34,3 %) Bravo*, an asag: isa (27.0%) Cu-4 sortunda geyds
alinmigdir. 9n yiiksak vo an asag gotarici arasindaki forq 7,3 % toskil edir. Belalikls, zllal, lizin va
triptofamin miqdarinda har iki ilds yUksok variyasiya alde olunmusdur. Niimunslor arasinda ziilalin
yuksak miqdarima gora Bravo* (34,3 %) , Regale* (33,6 %), Regaliya (33,5 %), Regale (33,3 %),
Kanata (33,1 %) sortlar1 farglonmislor. Lizinin miqdarina gora an yuksak giymat Bravo* (927), an
asag1 isa CU-4 (593) nuimunasinda geydsa alinmusdir. Bu gostariciya gora variyasiya 63,9 % taskil
etmisdir. Triptpfamin miqdarina gora Bravo* (0,80) nimunasi an yiksak, CU-4 (0,50) nimunasi isa an
asag1 qiymot almusdir. Har iki tadgigat ilinds Bravo*, Regale*, Regale, Bravo numunalarinda
triptofamin miqdan yiiksak, Cu-4 va Kofu st. nimunalarinds isa asagi olmusdur. Har iki ilda lizinin
miqdarina gora Bravo*, Regale* genotiplari targlonmisdir.

Acar sozlar: soya, ziilal, amin tursulari, lizin, triptofan

GIRiS

Zilal hoyat Gclin zoruri vo avozolunmaz maddadir. ©halinin yeyinti mohsullari, xiisuson zilali
va yiksok kalorili gida maddalori ilo toamin olunmasi asas problemlardan biridir. Yer kirasinds shali
artimu, ziilal istehsali artimindan dofalorlo yiksokdir. Sintetik zilal vo yag, tobii sokildo olan zulal
Vo yag1 tamamils ovoz etmass do, gidalarin tokibina slave olunur.

Moahz bu baximdan donli-paxlali vo yagl bitkilorin neco boyik ohomiyysto malik oldugu
malumdur. Danli-paxlali bitkilar i¢orisinds soya torkibindaki ziilalin vo yagin miqdarinin ¢oxluguna
gOra birinci yeri tutur. Buna gors do zilal probleminin hallinds mihim shomiyyato malikdir.

Soya-giymatli texniki, yem vo orzaq bitkisidir. Bagqa donli-paxlali bitkilordon forgli olaraq
onun yasil kiitlosinds va daninds olan ziilalin miqdari ¢ox, keyfiyyati iso yuksak olur. Buna gors do
zulal probleminin hallinds ona birinci daracali shomiyyat verilir (JIemenko A.K. u ap. 1987).
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Soya becoron fermer tosarriifatlar: iki mohsul: tam qiymatli ztlal vo bitki yagi ala bilir. Soyanin
ziilali suda yaxst hall olur vo asanliqla hozm olunur. Soyanmi digor donli-paxlali bitkilordon
farglondiran asas alamat onun ziilalinin amin tursularmin tarkibino goéro heyvan monsoli ziilala
yaxin olmasidir. Soyanin tarkibinds lizin, triptofan vao metionin kimi amin tursulari ¢oxdur (Cos.
M.: Kooc, 1981).

Son zamanlar yem ziilalin1 sintetik maddo olan karbomidls (sidik covhari) avoz edirlor, ancaq
karbomidin tarkibinds avozolunmaz amintursulari yoxdur. Buna gors do yemdo ziilalin artirilmasina
mitlog yem bitkilorinin paxlalilarla birgo okilmasi vo mohsuldarligin yiiksalmosi hesabina nail
olunmalidir. Danli paxlalilarin xalq tesarriifatinda da shamiyyati boytkdir. Bu bitkilori becormokls
Olkomizds don ehtiyatinin yiiksalmasing, ziilalli yem probleminin hallina vo atmosfer azotunun
fiksasiya edilmosi hesabina torpagin miinbitliyinin artirilmasina nail olmaq olar (Osadova, 2016).

Respublikamizda holo ¢ox goadimdon milli yemoklorin osas torkib hissasi kimi ziilal, yag,
vitamin vo ovaz olunmayan amintursulari ilo zongin olan paxlali bitkilordon genis istifado olunur.
Bu monada paxlali bitkilorin yerli vo diinya genofondunun toplanmasi, saxlanmasi vo mivafiq
bolgalor Gglin perespektivli niimunalarin segilmasi vacib mosalalordondir (©Omirov, 2014).

Respublika ohalisinin orzagq tohlukasizliyinin tomin olunmasinda paxlali bitkilorin rolu
ovazsizdir. Ayri-ayri bolgalords torpag-iglim soraitinin mixtalifliyi bu bdlgalor t¢iin mahsuldar,
otraf muhutiin olverigsiz faktorlarmna, xastolik vo zorarvericiloro davamli, adaptiv xiisusiyyatli vo
yuksok keyfiyyatli intensiv tipli sortlarin yaradilmasini talob edir (Mirzayev, 2014).

MATERIAL VO METODLAR

Tadqiqgat isindo Azorbaycan Respublikast EIm vo Tohsil Nazirliyi Genetik Ehtiyatlar Institutu
Vo Bkingilik Elmi Todqiqat Institutundan ahismis 16 sort soya niimunalarindan istifade olunmusdur.
Todqigat islori Azorbaycan Respublikasi Elm vo Tohsil Nazirliyi Bioresurlar Institutunun
(Naxgivan) tocriibo sahosindo Nobatat Baginda 2021-2022-ci illordo suvarilan boz torpaglarda
aparilmisgdir.

Soya nUmunolarinda lizin, triptofan vo ziilalin biokimyavi analizi Azorbaycan Respublikasi
Elm vo Tohsil Nazirliyi Genetik Ehtiyyatlar Institutunun “Biokimyavi genetika vo texnologiya”
laboratoriyasinda, Azorbaycan Respublikasi Elm vo Tohsil Nazirliyi Bioresurlar Institutunun
(Naxgivan) “Donli, paxlali vo texniki bitkilor” laboratoriyasinda “Anamuzatop WH()POKpACHBIH ¢

JIOMO ¢otonka mtoc criektpan-119 M” cihazinda aparilmisdir.

Zilal - Keldal (Epmakos,1969) isulu ils, Lizin - S.Museyko vo A.F.Sisoyeva (Epmakos
A.N.,1972) iisulu ilo toyin olunmusdur.

Triptofan - A.Ermakov, N.R.Yaros (EpmakoB A.I1.,1969) iisulu ils toyin edilmisdir.

Tadgiqat isinin asas magsadi yerli vo introduksiya olunmus soya sort niimunalarinin donlarinda
biokimyoavi gostoricilordon ziilal, triptofan, lizinin miqdarini tayin etmokls, ylksok keyfiyyatli
genotiplorin se¢ilmasindan ibaratdir.

NOTICOLOR VO ONLARIN MUZAKIR9SI

Soya bitkisinin doninds ziilalin migdar1 2021-2022-ci illordo suvarma soraitindo becarilmis
nimunoalari Gzarinds todqiq edilmisdir.

Aparilan todqiqatlar zamani soya doninds ziilalin yiiksok miqdar1 Bravo* (33,9 %), Regale*
(33,4 %), Regaliya (33,1%), Regale (32,9%) genotiplorinds, an az miqdar1 iso CU-14 (27,9%), CU-
1 (27,5%), Kioto (27,9%), CU-4 (26,5 %) sortlarinda qeyde alinmigdir. Lizinin miqdarina gora an
yiksok Bravo* (924), Regale* (848), Regale (805), oan az miqdar1 iso Angelica (598), CU-4 (586)
nimunoalorinds geyds alinmisdir. Triptofanin migdarina goro an yiksok Bravo* (0,82), Regale*
(0,80), Bravo (0,80), on az miqdar1 iso Kofu st. (0,57), CU-4 (0,55) sortlarinda qeyds alinmisdir.

Tadqigatin ikinci ilinde becarilon nimunalords ziilalin miqdar1 an ylksok Bravo* (34,7 %),
Regale* (33,8 %), Regaliya (33,9%), Regale (33,7 %), on az miqdarina iso CU-14 (28,9 %), CU-1
(27,9%), CU-4 (27,5 %) sortlarinda geydo alimmisdir. Lizinin miqdarina goroa on ylksok Bravo*
(930), Regale* (856), Regale (815), oan az migdar1 iso Angelica (610), CU-4 (600) nimunalorinda

125



ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild X111 (2024)

olmusdur. Triptofanin migdarina gora on yiksak Bravo* (0,78), Regale* (0,70), Bravo (0,70), an az
miqdar1 isa Kofu st. (0,53), CU-4 (0,45) sortlarinda qeydo alinmigdir.

Iki todgigat ilinin orta gostoricilori osasinda aparilmis variyasiya analizi hom ziilal, ham lizin,
hom do triptofan ligiin statistik baximdan miixtaliflik shomiyystli olmusdur (p<0,01). Ziilalin
miqdarma gora an yluksak gostorici (34,3 %) Bravo*, on asagi isa (27.0%) Cu-4 sortunda geyds
alinmigdir. ©On yiiksok Vo on asagi gotorici arasindaki forq 7,3 % toskil etmisdir.

Cadval 1.

Soya nimunalarinds 2021-2022-ci illords toyin olunmus ziilal, lizin va triptofanmin orta miqdar1

Ndmunonin ad Zulal, % Lizin, mg Triptofan, mq
1. Kofu St. 31,2 604 0,55
2. Bravo 31,6 801 0,75
3. Kanada 33,1 669 0,65
4. Regale 33,3 810 0,75
5. Bravo* 34,3 927 0,80
6. Regale* 33,6 852 0,75
7. Krasnodar-68 32,5 711 0,70
8. Sinara 32,7 776 0,70
9. Angelica 29,4 604 0,60
10. Kofu 30,4 604 0,60
11. Kanada Ne 4 29,2 636 0,65
12. CU-4 27,0 593 0,50
13. CU-14 28,4 649 0,65
14. Regaliya 33,5 690 0,70
15. CU-1 27,7 615 0,60
16. Kioto 28,4 647 0,60

Qeyd: Daqiqlik gostaricisi 3 %-dan yiiksak deyildir

Ziilalin miqdar1 27,0-34,3 %, lizinin miqdar1 593,0-927,0 mq, triptofanin miqdar1 ise 0,50-0,80
mq arasinda doyismisdir. Miigayisa Uclin geyd edok ki, soya bitkisi {i¢iin ziilalin, lizin va triptofanin
miqdar1 (https://patents.google.com/patent/W0O2007008546 A2/en Vo
https://www.sciencedirect.com/science/article/abs/pii/S0308814606006388) todqiqatlarin naticasing
uygun olaraq hesablanmisdir. Bu da olds etdiyimiz naticalorin adabiyyat molumatlarina uygun
oldugunu gostarir.

Cadval 2.
Soya niimunoalarinds biokimyovi gostoricilorin variyasiyasi
Biokimyavi Min. Maks. | Ortagiymat | St. Kanar | Nisbi xata | Variyasiya
gostaricilar amsal
Zilal 27,0 34,3 30,65 2,39 + 0,60 5.71
Lizin 593,0 927,0 760,0 1,03 + 2,57 10.65
Triptofan 0,50 0,80 0,65 0,08 +0,02 0.07

Biokimyovi parametrlor asasinda Klaster analizi aparilaraq niimunslor qruplasdirilmig, naticado
3 klaster alinmis, niimunalor Uzra genetik muxtaliflik indeksi GM=0,361-0,624, orta giymat isa
0,482 olmusdur (cadval 2). NUmunalorin aksariyyati birinci klasterds toplanmigdir.

Birinci klasterds toplanmis 8 niimunods ziilalin migdar1 oksariyyat nimunads orta gostaricidon
asagidir. Belo ki, Kofu st. (31,2 %) sortundan basqa digor 7 (Kofu, Angelica, CU-1, Cu-4, Cu-14,
Kioto, Kanata Ne4) sortda ziilalin miqdar1 orta qiymstdon asagidir. Lizinin miqdar1 biitiin sortlar
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uclin orta giymotdon asagi olmusdur. Triptofanin miqdar1 isa Cu-14 vo Kanata Ne4 sortlarinda orta
gOstariciys yaxin, digar 6 (Kofu st, Kofu, Angelica, CU-1, Cu-4, Cu-14, Kioto, Kanata Ne4)
sortlarda iso orta gostaricidon agagidir.

C A S E 0 5 10 15 20 25
Label Num

Kofu St —
Kofu —
Angelica
CU-1
CU-4 -
CU-14 -
Kioto
Kanata Ne 4 -
Kanata -
Regaliva
Krasnodar —
Bravo —
Regale
Sinara —

Regale® T

Bravo®

I klaster

II klaster

111 klaster

Soakil 1. Biokimyavi parametrlor asasinda soya bitkisinin gruplasdirilmasi

Ikinci klaster 3 niimunodon (Kanada, Regaliya, Krasnodar-68) ibarstdir. Bu niimunalordo
ziilalin miqdar1 orta gostaricidon yuxaridir. Lizinin miqdar1 Kanada, Regaliya nimunalorinds orta
gostoricidon asagi, Krasnodar-68 niimunasinds iss orta gostoriciys yaxindir. Triptofanin miqdari
Kanada nimunasinds orta gostariciys yaxin, Regaliya vo Krasnodar-68 nimunalorinds iso orta
gostaricidon yuxaridir.

Il klasterds qruplasan 5 niimunads (Bravo, Regale, Sinara, Regale*, Bravo*) hom ziilalin
(31,6-34,3 %), hom lizinin (776-927), ham do triptofanin (0,70-0,80) miqdar1 orta gostaricidan
yiksok olmusdur. Bu qrup iizra ziilalin an yiksok miqdar1 Bravo* (34,3 %) niimunasinds geyds
alinmsdir (sokil 1).

Cadval 3.
Biokimyovi gostaricilor Uzro klaster analizi

Klasterlar NUmunalor Zulal, % Lizin, mg Triptofan, mq

I 1,9, 10,11, 12, 13, 27,0-31,2 593 - 649 0,50 - 0,65

15, 16

Il 3,7,14 32,5-33,5 669-711 0,65-0,70

Il 2,4,5,6,8 31,6-34,3 776-927 0,70-0,80
Orta giymot 30,65 760,0 0,65

NOTICO

Todgiqatlar naticasinde mohsuldarligina va keyfiyyatina goro daha yiiksak yeni soya sortlarmin

yaradilmasinda vo fermer tosorriifatlarinda becormak tiglin tovsiys edilmisdir.
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WCCJEJOBAHME BEJIKA, JIN3UHA Y TPUTITOPAHA B PACTEHUSIX CON
(GLYCINE MAX)

3eiinan Aknapos’, T'ionaii 3eiinanoBa’
Y Unemumym cenemuueckux pecypcoe Munucmepemesa nayku u obpaszosanus Azepbaiioncancroi
Pecnybnuxu
2Uncmumym Buopecypcos Munucmepcemea nayku u obpasosanus Asepbatioscanckoii Pecnybnuxu

B ycnosusax HaxusiBanckoit ABTOHOMHOM PecrryOnrKi UMIOPT paCTUTENBHBIX OEIKOB SIBIISIETCS OJTHUM
U3 aKTyaJbHBIX BOMPOCOB. OMHMM W3 OCHOBHBIX ITyTeH pEIICHHS 3TOW IMpPOOJIeMBbI SBISETCS HAYIHOE
HCCIIE0BaHNE BBICOKOOEITKOBBIX PAcTEHHs COM. B MHpOBOIl cucteme 3emiienenus cpenu 6000BBIX KyJIbTYyp
cosi WMeeT HamOONBIIyI0 MOCEBHYIO IUIOMAJh. B cTaThe WCmonb30BaHBl 16 copTo 00pas3moB cow,
nonydyeHHbIX U3 MHctuTyTa renerndeckux pecypcoB ARETN u HayuHo-mccnenoBaTenbCKOr0 MHCTUTYTA
3emuenenus. HayaHo-mccnemoBaTenbckue paboTel mpoBomuck B 2021-2022 romax Ha OpoOMIaeMBIX
cepo3emax Ha ombITHOM Tone MHctuTyta bruopecypcoB ARETN (HaxusiBan). OCHOBHOH IENBIO0 PabOTHI
OBIJIO BBISIBIICHHE OOpa3lOB C BBICOKOW INPOMYKTUBHOCTHIO M BBICOKHM COJEp)KaHWEM aMHWHOKHCIOT. B
TaHHBIX 00paslax u3y4aroch KOIUYECTBO OelKa, 3aMEHUMBIX aMUHOKHCIIOT JIH3UHA U TpunTodaHa. AHaIN3
Bapualuy 10 CPEIHHM ITOKA3aTeIsIM ABYX JIET HCCIECIOBAaHHN B 3epHE MCCIEAYyeMBIX 16 copToB 00pasoB
COM BBISIBIJI CTaTHCTHYECKH 3HAYMMYIO pas3HHIly 1o Oenky, Jm3uHy u tpunrodpany (p<0,01). Haubonbiree
cogepxanue Oenka (34,3%) 3apukcupoBaHo y copra Bravo*, nammensiuee (27,0%) — y copra Cu-4.
Paznuna mexmy HauOONbBIIMM M HaMMEHBIIMM HoabeMoM coctasisier 7,3%. Takum oOpa3om, BbICOKas
BapHalysl MO KOJIMYEeCTBY Oenka, JIM3MHa W TpunTodaHa AOCTUrHyTa B 00a roma. Cpemu oOpasLoB IO
BBICOKOMY KOJIIMYeCTBY Oenka BhIAesuMch copra Bravo* (34,3%), Regale* (33,6%), Regalia (33,5%),
Regale (33,3%), Kanada (33,1%). HauGonpiuee 3HaueHHE HO COAEPIKAHUIO JM3MHA 3a(QUKCHPOBAHO Y
Bravo* (927), naumensiiee — y CU-4 (593). Ilo aTtomy nokasarento Bapuaiusi cocrasmia 63,9%. O6pason
Bravo* (0,80) monmyunn HaumBbIciiee 3HavyeHHe, a oopaszenq CU-4 (0,50) nomyuns HauMeHbllee 3Ha4eHHE 110
cogepkanuto Tpunrodana. Odpasusl Bravo*, Regale®, Regale, Bravo nmenu Bbicokne ypoBHH TpunTodana,
Cu-4 u Kofu st B 0ba roga uccienoBanuii. Obl1 HIKE B 0oOpas3nax. B oba roma renorumnsl Bravo*, Regale*
OBUTN MOBBIIIEHB! B COOTBETCTBUH C KOJTMYECTBOM JIM3HHA.
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Knrouesvle cnosa: cos, 6enox, AMUHOKUCIOMbL, TU3UH, MPUNMODAH

STUDY OF PROTEIN, LYSINE AND TRYPTOPHAN IN SOY (GLYCINE MAX) PLANT

Zeynal Akparov', Gunay Zeynalova®
! Genetic Resources Institute Ministry of Science and Education of the Republic of Azerbaijan
2Institute of Bioresources Ministry of Science and Education of the Republic of Azerbaijan

In the conditions of the Nakhchivan Autonomous Republic, the purchase of plant-based proteins is one
of the urgent issues. One of the main ways to solve this problem is the scientific study of the soybean plant.
In the world agricultural system, among legumes, soy has the largest cultivated area. In the article, 16
varieties of soybean samples obtained from ARETN Institute of Genetic Resources and Agricultural
Scientific Research Institute were used. The research works were carried out in 2021-2022 in irrigated gray
soils in the experimental field of ARETN Bioresources Institute (Nakhchivan). The main goal of the work
was the detection of samples with high productivity and high content of amino acids. In these samples, the
amount of protein, non-metabolizable amino acids lysine and tryptophan was studied. Analysis of variation
based on the average indicators of two research years in the grains of the studied 16 varieties of soybean
samples revealed a statistically significant difference for protein, lysine, and tryptophan (p '0.01). The
highest protein content (34.3%) was recorded in Bravo*, and the lowest (27.0%) in Cu-4 variety. The
difference between the highest and lowest lift is 7.3%. Thus, a high variation in the amount of protein, lysine
and tryptophan was achieved in both years. Bravo* (34.3 %), Regale* (33.6 %), Regalia (33.5 %), Regale
(33.3 %), Kanata (33.1 %) varieties stood out among the samples due to the high amount of protein. The
highest value for lysine content was recorded in Bravo* (927), and the lowest in CU-4 (593). According to
this indicator, the variation was 63.9%. Bravo* (0.80) sample received the highest value and CU-4 (0.50)
sample received the lowest value for tryptophan content. Bravo*, Regale*, Regale, Bravo samples had high
levels of tryptophan, Cu-4 and Kofu st in both research years. was lower in the samples. In both years,
Bravo*, Regale* genotypes were promoted according to the amount of lysine.

Keywords: soy, protein, amino acids, lysine, tryptophan
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BORK BUGDA (T. Durum Desf.) GENOTIPLORININ FiZiKi VO GENETIK
XUSUSIYYOTLORININ TODQIQI

SEVIIL SADIQOVA*, GULGOZ MOMMODOVA, GULSON POLADOVA, NORGIiZ EYYUBOVA

Azarbaycan EIm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu, Baki 5., AZ 1106, Azadliq pr., 155
sevil_sadigova@mail.ru

Kond tasarriifatinda bork bugdanin genetik ehtiyatlari, eloco do onlarin yabam acdadlarimin seleksiya
va toxumculuq proqramlarina daxil edilmasi, respublikarmzda arzaq tohliikasizliyinin vo atraf muhitin
etibarh miihafizasinin tamin edilmasindd an miihiim vasitalordan biridir. Genetik ehtiyatlarin diizgiin,
samarali istifadasi onun tiikkonms v itmo tohliikasindon xilas olmasi ii¢iin cox vacibdir. Onlarin hartarafli-
kompleks qiymoatlondirilmasi miihiim oslamoatlora malik yeni sortlarin yaradilmasina, eyni zamanda
valideyn formalarin secilmasino vo hibridlosdirmo metodlarimin tatbiqina sorait yaradir. Moaqald
Azorbaycan Elm vo Tohsil Nazirliyi Genetik Ehtiyatlar Institutunun nazdinds olan Milli Genbankda
toplanmis bark bugda kolleksiyasina aid niimunalorin fiziki gostoricilorinin vo genetik oxsarh@inin
oyronilmosing hasr olunmusdur. Tadqiqat zamam bork bugdanin 41 niimunasindon (39 novmiixtalifliyi,
Barakatli-95 va st. Qarabag sortlan) istifads edilmisdir. Maqsad genotiplorin iqlim soraitindan asih olaraq
bazi fiziki xassalorinin komiyyat gostoricilorine gora dyronilmasi vo onlarin genetik xiisusiyyatlorina
asasan qohumluq slagalorinin tayin edilmasidir. Umumilikda niimunalor arasinda siisavarilik gostoricisi
73-100%, mohsuldarhq 16,2-88,2s, 1000 donin Kkiitlasi isa 37,2-69,6 q arasinda doyismisdir. Tadqiqat
naticosindd nisboton yiiksak gostaricilora malik olan 3 niimuna sec¢ilmislor (v.alboprovensale, v.muciense va
v.melonoleucurum ). Yiiksak variasiya omsali mohsuldarhq (sent.-ld) gostaricisindomiisahida
olunmusdur(326,14**) ki, bu da genetik miixtalifliyin yiiksok olmasi kimi qiymotlondirilmisdir. Klaster
analizi noticosindd 41 bork bugda niimunoasi 5 asas klasterds qruplasdirilmisdir. Niimunoalorin genetik
oxsarhgi 0,465-don 0,754-3 qadar dayismisdir. On boyiik klaster 18 niimunani shats edan 4 qrupdan ibarat
olmusdur. 9n yaxin genetik oxsarliq BBFS-014k-61(v.courulescens) va BBFS-019k-40 (Auradur)
niimunslarinda, an uzaq genetik oxsarhq iso BBFS-018k-8 (v.murciense) va BBFS-019k-10 (v.murciense)
niimundlori arasinda miisahido olunmusdur. Tadqiqatin naticalori gostarir ki, bork bugda niimunslori
arasinda yiiksok genetik miixtaliflik mévcuddur. Bu miixtoliflik, seleksiya prosesindo yeni rekombinant
variantlarin 3ldd olunmasi1 vo texnoloji gostoricilorinin yaxsilasdirilmasi iiciin shamiyyatlidir. Klaster
analizi naticasindo genetik oxsarhga dssaslanaraq, ugurlu carpazlasmalar iiciin miinasib valideyn formalar
identifikasiya edils bilar.

Acar sozlar: bark bugda, genetik miixtaliflik, saCara, stisavarilik, mahsuldarig

GIRiS

Yer kirasinds ohalinin saymin getdikco artmasi bagariyyatin osas gida monbayi olan ¢érays, yani
donli taxil bitkilorina, xususilo, bugdaya olan tolobatinin durmadan yiiksalmasi ilo miisayiot olunur.
Odur ki, diinyanin qabaqcil genetika alimlori va seleksiyagilarmim qarsisinda duran baglica mosalo bir
sira faydali vo qiymotli tosorriifat olamatlorini 6ziinds ehtiva edon yeni intensiv bugda sortlari
yaratmagdan ibarstdir. Buna iso genetik materialin yabani oacdad vo gohum cinslordon bugdaya
otirdlmesi yolu ilo nail olmaqg olar (Brown, 2021). Azarbaycanin tobii cografi moyqeyi vo alverisli
torpag-iqlim soraiti bir ¢ox taxil bitkilorinin oldugca zangin genetik mixtalifliyinin amalo galmasina
imkan vermisdir. Genetik materialin bir ndv va ya cinsdon digarino introqressiyasi artiq xeyli vaxtdir
ki, genetika vo seleksiya sahasinds ¢alisan miitoxassislorin digget morkozindadir. Molum oldugu kimi,
bugdaya (Triticum L.) gqohum olan egilops (Aegilops L.) vo ¢ovdar (Secale L.) cinslori xastalik vo
zorarvericilora, saxta vo quraqliga qarst davamli olmaqla yanasi, donlarinin yuksak zilal torkibi ilo
farglonirlor (Atkinson, 2020). Bu cir slamatlorin bugdaya o&tiiriilmasi mogsadilo indiyadok bugda,

130 https://doi.org/10.61642/202418
Available online 26 December 2024



ETN Genetik Ehtiyatlar Institutunun Elmi 9sarlari, Cild X111 (2024)

egilops vo covdar muxtolif kombinasiyalarindan ibarot goxlu sayda Triticale (Secalotricum),
Aegilotricum, Aegilocale vo Aegilotriticale nimunalori yaradilmisdir.

Lakin bu niimunalarin oksariyyatinin doanlori xirda olub, geyri-siisavaridir. Mahz bu saboabdan do
homin nimunalorin boyuk oksariyysti don keyfiyyatinin yuksaldilmasi mogsadilo yenidon bugda
sortlar1 ilo hibridlosmays coalb olunurlar. Bunun naticasinds yadcinsli xromosomlara malik
avozolunmus, slavoolunmus va translokant xstlor meydana ¢ixir ki, onlar da bazi tasarriifat shomiyyatli
alamoatlori bugda sortlarina introqressiya edir (I'amxues 3.C., Aknapos 3.11.).

Bugda insanlarin qida rasionunun osasini toskil etmoklo, kond tosorriifatinin baglica prioritet
bitkilorindon biri olub, Simal vo Conub yarimkiirasinin asas zilal vo eyni zamanda diinyanin 80-don
cox inkisaf etmokdo olan 6lkasinin fermerlarinin asas galir monbayidir (Dexter et all., 1988).

Tadgiqatin moqsadi genotiplorin iglim soraitindon asili olaraq bozi fiziki xassalorinin  komiyyat
gostoricilorine goéro Oyronilmasi vo onlarin genetik xiisusiyyotlorina asason qohumluq olagolorinin toyin
edilmosidir.

MATERIAL VO METODLAR

Todqigat isi 2022-ci ilda Institutun Genbankindan gotiiriilmiis, son bes il orzindo yiiksok keyfiyyat
gostricilori oyranilorak segilon, Abseron Elmi Tadqiqat bazasinda becarilmis 39 boark bugda (Tr. durum
Desf.) nimunoasi, st. Borakatli-95 va Qarabag sortlari tizorinds aparilmigdir.

Donin stisovariliyi ilo 1000 donin kitlosi gobul edilmis metodlarin (DS-10842-64, 10840-64)
osasinda dyronilmisdir (Janunbuyk I1.B., Topxwunckas JI.P. 1990)

Mohsuldarhq asagida verilon formul asasina hesablnmisdir:

M= (%):10
Burada: M —mohsuldarlig, a- alinan mohsulun miqdari, b- Xatlorarasi sahanin 6l¢usu
Fiziki xassalorin statistik gdstoricilori SPSS program vasitasilo hoyata kegirilmisdir, klaster analizi

Ward metoduna asason aparilmisdir,

NOTICOLOR VO ONLARIN MUZAKIROSI

Apardigimiz todqigat isindo, iglim soraitindon asili olaraq bork bugda bitkilorinin boazi fiziki
gostoaricilori toyin edilmis vo cadvalds verilmisdir (Cadval 1). NUmunalorin genetik qohumluglarinin
klaster analizi aparilmis vo dendroqgramm formasinda verilmisdir (Sakill).

Codvaldon do gorinduyl Kimi  Ne5  (v.alboprovinsale), NelO0 (v.murciense) Vvo Ne21
(v.melanoleucurum) nimunoalar fiziki gostaricilorina gora daha ylksok olmuslar (cadval 1)

Oyronilmis vo Ustiin gostericiloro malik niimunalor secilorok golocok seleksiyada vo genetik
analizlorin aparilmasinda istirak tUciin Genbanka toqdim edilmisdir.

Cadval 1.
Bork bugda niimunalorinin fiziki gostaricilori (2023)

% T Fiziki gostaricilar
o1 ~ — =}
f £ = ~ ? =
55 = = = 3
2\ s X — 5 x 5
é = = 3 25| g Z o
s S > & = S s L e <
S = =} & > 0o o = 3
Z = p 758
1 | BBFS-016k-11 | v. leucomelan | leucurum x leucomelan | 97 40.0 51.4
2 | BBFS-016k-11 | v. hordeiforme | tur.dresh x milturum 98 54.8 16.2
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3 | BBFS-016k-49 | v.niloticum graecum x nilutcum 83 54.4 19.2
4 | BBFS-016k-50 | v.obscurum Bezostayal x lyubicum | 88 47.2 29.4
5 | BBFS- 016k-63 | v.alboprovinsalg 99 51.6 73.5
6 | St.Qarabag 84 42.0 38.2
7 | St.Borokotli-95 94 52.0 66.2
8 | BBFS-017k-5 v. hordeiforme 98 46.0 41.2
9 | BBFS-017k-62 | v.affine 97 52.8 68.4
10 | BBFS- 017k-64 | v.murciense 99 64.8 61.8
11 | BBFS- 017k-76 | v.melanopus 84 57.2 67.6
12 | BBFS- 017k-83 | v.aegepteacum 96 69.6 72.1
13 | BBFS- 018k-8 | v.murciense 98 48.8 36.8
14 | BBFS- 018k-14 | v.obscurum 85 42.8 61.8
15 | BBFS- 018k-26 | v.niloticum 96 44.4 27.9
16 | BBFS- 018k-64 | v.melanopus 100 | 49.6 30.1
17 | BBFS- 018k-73 | v.mut.apulicum 98 46.0 16.2
18 | BBFS- 019k-39 | v.lyubicum Azori x courlessens 92 55.2 29.4
19 | BBFS- 019k-33 | v.alboprovinsalg 96 51.2 41.2
20 | BBFS- 019k-38 | v.aegepteacum | Bezostayal x niloticum | 100 | 49.6 39.7
21 | BBFS- 019k-40 | v.melanoleucury albidum x lyubicum 100 | 58.8 69.8
22 | BBFS- 019k-42 | v.affine leucomelan x affine 99 54.0 58.8
23 | BBFS- 019k-90 | v.murciense Sart bugda x Giirgana | 100 | 42.0 39.7
24 | BBFS- 019k-10 | v.murciense lyubicum x Sart bugda | 100 | 51.6 29.4
25 | BBFS-019k-44 | v.murciense Bezostaya 1 x lyubicum | 100 | 44.0 38.2
26 | BBFS- 019k-4 v.melanopus melanopus x apulicum | 100 | 37.2 36.7
27 | BBFS- 019k-103 | v.erytromelan | erythromelan x siraslan| 98 44.4 324
28 | BBFS- 019k-73 | v.mut.hordeiforr leucurum x Sevinc 91 47.2 515
29 | BBFS- 019k-23 | v. leucomelan | Maya x melanapus x hoy 100 | 54.0 55.9
30 | BBFS- 014k-12 | v. hordeiforme | tr.turg.dres x meredional 98 56.0 54.4
31 | BBFS- 014k-43 | v.erytromelan | Abseron tabii hibrid 73 63.2 51.5
32 | BBFS-014k-61 | v.courulescens | tr.dres. x apulicum 100 | 58.0 50.7
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33 | BBFS- 014k-148 | v.melanopus leucurum x murciense | 98 48.4 47.0
34 | BBFS- 014k-149 | v.mut. melanopu leucurum x murciense | 86 58.0 54.4
35 | BBFS- 014k-199 | v. leucomelan | Barakatli 95 x leucomelg 95 57.2 26.4
36 | BBFS- 014k-183 | v.albo provinsal| boeffi x greacum 99 42.4 51.5
37 | BBFS- 014k-194 | v.courulescens | nilotucum x leucurum | 99 46.9 33.0
38 | 290/22 92 57.6 77.9
39 | 267/22 94 58.0 20.5
40 | 274/22 81 52.4 88.2
41 | 162/22 90 52.0 35.3
41 nimunsnin  fiziki xassalorindon siisovarilik gostoricisinin 73-100%, mohsuldarliq

gostoricisinin 16,2-88,2 s, 1000 donin kiitlosinin isa 37,2-69,6 qr arasinda toraddiid etdiyi aydin olur.

Yiiksok variasiya omsali mohsuldarliq (326,14**) gostoricisindo miisahido edilirki,

miixtolifliyin yliksok olmasi kimi qiymatlondirilmisdir (Cadval 2).

bu da genetik

Cadval 2.
Oyronilon fiziki xassalorin statistik gostaricilori
Olamotlor Max. Min. Orta qiymot Variasiya
Siisavarilik, % 100,0 73,0 94,51 6,95
Mbohsuldarhgq, sent. 88,2 16,2 46,13 326,14**
1000 donin kiitlasi, qx 69,6 37,2 51,30 13,66*

Mohsuldarliq poligen alamoat olmagqla, ¢oxsayli genlarls idars olunur. Belo slamatlorin seleksiyasi
monogen alamatlorlo miigayisado daha murskkabdir. Mohsuldarliga ¢oxsayli genlorin tasiri ilo yanasi,
muhitin va genotiplo miihitin qarsiligl tasirlori do bdytkdir (Atkinson, 2020).

Bork bugdalar arasindaki genetik mosafanin klaster analizi Ward metodu ssasinda tadqiq etdilmis
(Yilmaz et al., 2022) vo nimunalarin genetik qgohumlugunu oks etdiron dendrogram tortib edilmisdir.
Dendrogramda 41 bork bugda niimunasi 5 osas klasterds qruplagsmisdir (Sokil 1). Bunlar da, 6z
ndvbasinda, gruplar vo yarimqruplardan ibarat olmusdur. Niimunalorin ¢oxu | klasterds (18 niimuna),
on azi1 iso |l klasterds (2 nimuns) yer almigdir. Klaster daxilindo genetik oxsarligin (GO) on asagi
gostaricisi 0,465 olmagla | klasterds va an yuxar1 GO isa 0,754 olmagla V klasterds geyds alinmigdir.
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Sokil 1. Bark bugda niimunslorinin genetik qohumlugunu oks etdiran dendrogram

| klaster oan boyik grup olmagla, 18 niimunani shato edon 4 grupdan (la, 1b, 1c vo 1d) ibarat
olmusdur. 18 niimuno arasinda genetik oxsarliq omsali 0,96 -0,563 intervalinda doyismis, orta GO
omsali 0,696 vahid toskil etmisdir. 1a qrupunda 6 niimuno (BBFS-014k-12, BBFS-016k-11, BBFS-
019k-23, BBFS-019k-42, BBFS-014k-61, BBFS-019k-40) qruplasmisdir ki, bu da timumi materialin
15 %-ini toskil edir. Qrup daxilindo genetik oxsarliq 0,823 — 0,947 arasinda doyismisdir. On yaxin
oxsarlig BBFS-014k-61 vo BBFS-019k-40 niimunalarinds miisahido olunmusdur (GO=0.947). Onlar
stisovarilik vo 1000 danin kiitlasine gbrs ¢ox yaxin olmuslar. BBFS-019k-40 nimunasi ilo BBFS-014k-
12 nimunasi an uzaq qohumluga malik olmus vo burada genetik oxsarliq 0,500 vahid toskil etmisdir.
Umumilikda grup daxilindo genetik oxsarliq omsalmin orta giymati 0,567 olmusdur.

1b grupunda 4 nimuna: BBFS- 014k-199, BBFS- 019k-39, 267/22, 290/22, qruplasmisdir (GO =
0,684).

1c grupu 6 nimunadan ibarat olmusdur. Biu niimunslor timumi materialin 12 %-ini togkil edir.
Qrup daxilinds genetik oxsarliq 0,600- 0,919 arasinda doyigmisdir. On yaxmn oxsarliq BBFS-018k-8 va
BBFS-014k-148 nimunalorinde miisahido edilmisdir. Burada genetik oxsarliliq amsali 0,919 vahid
toskil etmisdir. BBFS-018k-8 niimunasi ilo BBFS-019k-10 nlimunasi arasinda an uzaq genetik oxsarliq
miisahido olunur, genetik oxsarliq isa 0,600 vahid toskil etmisdir. Umumilikdo qrup daxilinds genetik
oxsarliq amsalinin orta qiymati 0,699 olmusdur.

1d grupunda 3 nimuns St.Borokatli-95, BBFS-017k-62, BBFS-019k-33 yer almisdir. Bunlar
imumi materialin 7%-ini togkil etmisdir. Qrup daxilindo genetik oxsarliq 0,605 — 0,903 arasinda
variasiyalagmigdir. On yaxmn genetik oxsarliq BBFS-017k-62 vo BBFS-019k-33 numunalords
miisahido olunmusdur (GO=0,903). St.Borokstli-95 vo BBFS-019k-33 nlimunosi arasinda on uzaq
genetik oxsarliq (GO=0,579) geydo almmusdir. Umumilikdos qrup daxilinds genetik oxsarliq omsalinin
orta giymoti 0,67-ya borabar olmusdur.

Il klaster 2 nimunadon - BBFS-019k-64 vo BBFS-017k-83 ibarotdir ki, onlar arasinda genetik
oxsarliq omsal1 0,645 — 0,958 arasinda doyismis, orta GO omsal1 0,754 vahid togkil etmisdir.

I11 klaster 9 nimunani ohato edon 3 (3a, 3b, 3c) qrupdan toskil olunmusdur. 9 niimuns arasinda
genetik oxsarliq omsali 0,563-0,96 intervalinda doyismis, orta GO omsali 0,696 vahid toskil etmisdir.
3a grupunda 4 nimuna qruplagsmisdir (BBFS- 017k-5, BBFS- 019k-73, BBFS- 019k-103, BBFS-018k-
26) numunalordir. Bunlar da {imumi materialin 9,7 %-ini toskil edir. 3b qrupunda BBFS-019k-44,
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BBFS- 019k-90, BBFS-014k-183 nimunalorini miisahido edirik. On yaxin genetik oxsarliq BBFS-
019k-90 vo BBFS- 014k-183 numunalorinds miisahido olunmusdur (GO=0,903). BBFS-019k-44 va
BBFS- 014k-183 nimunalori arasinda on uzaq genetik oxsarliq (GO=0,579) qeydo alinmisdir.
Umumilikdos grup daxilinds genetik oxsarliq emsalmin orta qiymoti 0,67-ya borabor olmusdur.

IV klaster 5 nimunoadon vo 2 grupdan toskil olunmusdur. 5 niimuns arasinda genetik oxsarliq
omsali 0,550 — 0,900 arasinda doyigmis, orta GO omsal1 0,732 vahid toskil etmisdir. 4a qrupu 4
nimunadon: BBFS-017k-76, BBFS-014k-149, BBFS-016k-49, 274/22 ibarstdir. On yaxin genetik
oxsarliq BBFS-017k-76 vo BBFS-014k-149, on uzaq genetik oxsarliq iso BBFS-017k-76 vo 274/22
nimunolori arasinda olmusdur. 4b qrupuna yalniz bir BBFS-014k-43 nimunasi aid olmusgdur.

V Klaster 5 nimunadan va 2 qrupdan ibaratdir. 5 nimuns arasinda genetik oxsarliq omsali 0,514-
0,853 intervalinda doyismis, orta GO omsal1 0,665 vahid toskil etmisdir. 1-ci gqrupda 3, 2-ci grupda 2
nimuna - St.Qarabag, BBFS-018k-14, 162/22, BBFS-016k-50, BBFS-019k-73 qruplagsmisdir. Bu
nimunalor imumi materialin 12 %-ni taskil etmisdir. Qrup daxilinds genetik oxsarliq 0,571 va 0,853
arasinda doyismisdir. On yaxm genetik oxsarliq St.Qarabag vo BBFS-018k-14 nlmunalarinda
miisahido olunmusdur (GO=0,885), oan asag1 genetik oxsarliq da St.Qarabag vo BBFS-019k-73
niimunoalorinde olmusdur vo burada genetik oxsarhq 0,571 vahid toskil edtmisdir. Umumilikdo qrup
daxilinds genetik oxsarliq amsalinin orta qiymati 0,663 olmusdur.

NOTICOLOR

Tadgigatin naticalorindon gorindiyl kimi, BBFS-018k-8 (v.murciense) va BBFS-019k-10
(v.murciense)  nimunalori yiiksok genetik mixtoalifliys malik olmusdur. Genetik miixtalifliyin
artirilmasinda, yeni rekombinant variantlarin aldo olunmasinda, kamiyyat vo keyfiyyot gostoricilorinin
yaxsilasdirilmasmda bu niimunalordan istifado etmok olar. Homginin, nozars almaq lazimdir ki, iki
uzaq genotipin c¢arpazlasdirilmasi heterozis effektinin omoalo goalmasino sabab oldugundan, yeni
xususiyyatlora malik nasillorin yaranmasi ilo naticalons bilor.
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HCCJIEJOBAHUSA ®U3NYECKHUX U TEHETUYECKHUX CBOMCTB TEHOTHUIIOB
TBEPJIOM IMMINEHUIIBI (T. Durum Desf.)

CeBuab CagpiroBa®, I'nasraz Mamenona, I'oasman [onagosa, Haprus Jw0oBa
Unemumym cenemuueckux pecypcos Munucmepemea nayku u oopazosanus Azepbatioscanckou Pecnyonuxu

I'enernueckue pPeCypcChl TBép,I[Oﬁ MNICHUIIBI U HUX JUKHUC COpOAUYU SABJIAKOTCA OAHHMMU U3 BaXKHCHIIINX
HUHCTPYMCHTOB JId obecrneucHuUs yCTOfI'iPIBOFO pa3BuUTHA, HpO,E[OBOJ'IBCTBeHHOfI 0e30IMacHOCTH H Ha,[[e)KHOﬁ
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3alIUThl OKpYXatomieil cpenpl. [IpaBuibHOE M 3G (HEKTUBHOE MCIOIb30BAHHE MCHETHYECKUX PECYPCOB MMEET
peliaromiee 3HaueHUE ISl UX CIIACEHHs OT YrpO3bl UCTOLICHHS M yTpaThl. VX KOMIUIEKCHAsI OICHKA MO3BOJISET
CO3/1aBaTh HOBBIC COpPTa C BAXKHBIMU IPU3HAKAMH, BBIOMPATh POMUTEIBCKHE (POPMBI U MPUMEHSTH METOJIbI
ruOpumu3anun. B cratbe M3M0XKEHBI Pe3yibTaThl MCCISNOBaHHMS (DU3NUECKUX IMOKa3aTeleld M yCTaHOBJICHHE
IEHETHYECKOTO CXOACTBa (WM pozacTBa) TeHorunos Teepaod mnmienuns (T. Durum Desf) komnekiuu
I'enbanka MHcTHTyTa reHermueckux pecypcoB MunuctepctBa Hayku m OOpaszoBanust A3zepOaiikaHCKON
PecriyOmnukw.

K wuccnemoBanuto Obuin mpusieueHbl 41 00pa3oB TBepaoi mmieHUIbl (39 pa3sHOBUAHOCTH M Kak
cranmapt copra bapakatnm -95, Kapa6ax). Llenbio uccienoBanusi sSBISUIOCh U3ydeHUE (DU3UYECKUX CBOKMCTB
3epHa TI0 HEKOTOPHIM TIOKA3aTeNsIM M YCTAaHOBJEHHE T'CHETHYECKOTO CXOJCTBAa (POACTBA) TEHOTUIIOB B
3aBHCHUMOCTH OT NMOYBEHHO-KIUMaTH4deckux ycinopuid. 37,2-69,6 . [To uroram pe3ynbTaToB aHain3a BHIOpaHbI
Tpu obpasua (v.alboprovensale, v.muciense va v.melonoleucurum). ¢ BBICOKUMH (PU3MYECKUMH TTOKA3aTEISIMH.
Boicokuit K0d(hGHUIMEHT BapHalliy HAOIIOMAICS B MMOKa3arensax ypokanoctu (1) u maccel 1000 3épeH, 4ro
OIIGHMBAJIOCh KaK BBICOKOE T'€HETHYecKoe pazHooOpazme. B pesynbraTe KiacrepHoro ananmm3a 41 oOpasiif
TBEPIOM MIIEHUIBI ObUI CTPYNIHUPOBAaH B 5 OCHOBHBIX KJIACTepOB. ['eHeTHyeckoe CXOJCTBO 00pa3IoB
BapbupoBaio ot 0,465 no 0,754. HanGonpimii kiactep coctosit u3 18 00pasmoB, pa3/ien€HHbIX Ha 4 TPYIIIHL.
bamxkaiiiee reHernveckoe CXOICTBO HaOiomanoch Mexay obpasmamu BBFS-014k-61 (v.courulescens) u
BBFS-019k-40 (Auradur), a camoe oThajéHHOE I'eHETHYECKOe CXOICTBO - Mexay obpasimamu BBFS-018k-8
(v.murciense) u BBFS-019k-10 (v.murciense). Pe3ynbTaThl HCCIIEIOBaHUS TOKA3bIBAIOT, YTO CPEIH 00pa3iioB
TBEPION MIIIEHUITBI CYIIECTBYET BBICOKOE TEHETUUYECKOE pa3zHOOoOpa3me. ITO pasHooOpaswe WMEeT BaKHOE
3HAYEHHE YISl TIOJNyYCHHsS] HOBBIX PEKOMOMHAHTHBIX BApHAHTOB B IMPOILECCE CEIEKIMU M JUIS YIIydIIeHUs
TEXHOJIOTMYECKHX TMPH3HAKOB. Ha OCHOBE T€HETHYeCKOro CXOJICTBA, BBISBICHHOTO C MOMOIIBIO KIIACTEPHOTO
aHaJM3a, MOYKHO UICHTH(DUITMPOBATD MTOIXOISIINE POIUTEIHCKAE (POPMBI TS YCIICIIHBIX CKPEIIMBAH Hil.

Kntouesvie cnoea:. meepoas nuienuya, eeHemuyeckoe pazHoodpasue, poOOCI08HAs, CMEKI08UOHOCHb,
NPOOYKMUBHOCMb.

STUDIES OF PHYSICAL AND GENETIC PROPERTIES OF DURUM WHEAT GENOTYPES
(T. Durum Desf.)

Sevil Sadigova*, Gulgaz Mammedova, Gulshan Poladova, Nargiz Eyyubova
Genetic Resources Institute? Ministry of Science and Education of the Republic of Azerbaijan

The genetic resources of durum wheat and their wild relatives are among the most important tools
for ensuring sustainable development, food security and reliable protection of the environment. Correct
and effective use of genetic resources is crucial for saving them from the threat of depletion and loss.
Their comprehensive assessment allows creating new varieties with important traits, selecting parental
forms and applying hybridization methods. The article presents the results of a study of physical
indicators and establishing the genetic similarity (or relationship) of durum wheat genotypes (T. Durum
Desf.) from the Genbank collection of the Genetic Resources Institute of the Ministry Science and
Education of the Azerbaijan Republic.

41 samples of durum wheat (39 varieties and the standard variety Barakatli-95, Karabakh) were
involved in the study. The aim of the study was to study the physical properties of grain for some
indicators and establish the genetic similarity (relationship) of genotypes depending on soil and
climatic conditions. 37.2-69.6 g. Based on the results of the analysis, three samples (v.alboprovensale,
v.muciense and v.melonoleucurum) with high physical indicators were selected. A high variation
coefficient was observed in the yield (c) and 1000-grain weight indicators, which was assessed as high
genetic diversity. As a result of cluster analysis, 41 samples of durum wheat were grouped into 5 main
clusters. The genetic similarity of the samples varied from 0.465 to 0.754. The largest cluster consisted
of 18 samples divided into 4 groups. The closest genetic similarity was observed between the samples
BBFS-014k-61 (v.courulescens) and BBFS-019k-40 (Auradur), and the most distant genetic similarity
was between the samples BBFS-018k-8 (v.murciense) and BBFS-019k-10 (v.murciense). The results of
the study show that there is a high genetic diversity among the durum wheat samples. This diversity is
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important for obtaining new recombinant variants in the breeding process and for improving
technological traits. Based on the genetic similarity revealed by cluster analysis, it is possible to
identify suitable parental forms for successful crossings.

Keywords: durum wheat, genetic diversity, pedigree, vitreousness, productivity
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Azarbaycan Respublikasi EIm vo Tahsil Nazirliyi Genetik Ehtiyatlar Institutunun
Elmi 9sarlori jurnalinda ¢apa taqdim edilon maqalalora qoyulan

TOLOBLOR VO TORTIBAT QAYDALARI

Azorbaycanin ilk elmi jurnali olaraq BMT-nin Orzaq vo Kond Tasarriifati Togkilatinin (FAO)
Aqgrar Elm vo Texnologiya iizro Beynolxalq Sisteminds (AGRIS) 25.03.2022-ci il tarixindo
indekslosdirilmis vo xiisusi identifikasiya kodu (ISSN 2223-5817, Online - 2790-7988) almis
Azorbaycan Respublikasi Elm vo Tohsil Nazirliyi Genetik Ehtiyatlar Institutunun Elmi Osorlori
jurnalinda genetika vo genomika , bioloji ehtiyatlar vo seleksiya, biokimiya vo fiziologiya va yaxin
elmlorin miixtolif sahalorine aid orijinal, fonnlorarasi todqigatlarm naticolorini oks etdiron, avvelar dorc
edilmayan, tezis istisna olmagqla, digor jurnal va kitaba dorc edilmak {igiin togdim edilmo morhalasinda
olmayan yiiksok keyfiyyatli mogalolor ¢ap edilir.

Miidlliflorinin movqeyi redaksiyamin movqeyi ilo iist-listo diismoyon va eloco do seriya
maqalalor dorc edilmir.

Jurnalda ¢ap edilmok ti¢lin bu Qaydalara uygun olaraq Azarbaycan, ingilis va rus dilindo yazilan
moqalalor gabul edilir.

Elmi tadqiqat xarakterli moaqalonin hocmi uygun olaraq 4-8 sohifads vo icmal xarakterli mogals iso
8-10 sohifadon ¢ox olmamagla tortib olunmalidir. Azarbaycan dilinds togdim olunan moqalonin sonunda
ingilis va rus dillorinda, ingilis dilinds toqdim 0lunan mogalonin sonunda Azarbaycan va rus dillorinds, rus
dilinds toqdim olunan maqalonin sonunda isa Azarbaycan va ingilis dillarinds eyni mazmunlu xiilasolor
verilmolidir. Mogalodo agar sozlor vo UOT indeksi gostorilmoalidirf(UOT indeksinin doqigliyino
redaksiya heyoti mosuliyyoat dasimir). Magalonin bashgi qisa olmali, mozmunu oks etdirmoli vo 100
isarodon artiq olmamalidir.

1. Moagqalalarin qurulusu:

1.1. Elmi todgigat xarakterli mogalalor bu Qaydalara uygun olaraq tortib edilir:
GIRIS;
MATERIAL VO METODLAR;

NOTICOLOR VO ONLARIN MUZAKIROSI;

YEKUN (icmal xarakterli moagalolar ii¢iin macburi deyil);

ODOBIYYAT.

Icmal xarakterli moqalolords basliglarm bdlgiisii miiolliflorin ixtiyarma buraxilir.

1.2. GIRIS bolmosindo todgigata dair son dovrlordo goriilon islorin qisa icmali verilir vo
tadqiqatin aktuallig1 osaslandirilir;

1.3. MATERIAL VO METODLAR bolmosindo todgigatin material(lar)i, yerino yetirildiyi
metodik iisullar vo aparilmasmda istifade olunan cihazlarin markasi (istehsal edildiyi 6lkonin ad1)
gostorilir;

1.4. NOTICOLOR VO ONLARIN MUZAKIROSI bolmosindo todqiqatin gedisi, alnan
naticolor vo onlarin miizakiresi elmi todqiqata uygun olaraq sorh edilmoklo verilir. Todqigatin
naticolorinin  togqdimindo cadval, diaqram, grafik, sxem, sokil, histoqram, kimyovi vo riyazi
formullardan istifads oluna bilar;

1.5. YEKUN bolmosinds todqigatin naticalari xiilass olaraq verilir;

1.6. ODOBIYYAT bolmoesindon ovvel, zorurot yarandigi hallarda todgiqatm yerino
yetirilmosindo faaliyyoti olan soxsloro vo ya elmi miiossisolora 2-3 climlodon ¢ox olmamagqla
tasakkiir etmok ticiin MINNOTDARLIQ bolmasinin verilmosi istisna olunmur.

2. Moaqalalarin tortibi qaydalari:

2.1. MS Office Word programinda (versiya 97-2003 vo yuxar1) yigilir;

2.2. Format A4. Sohifonin konarlari: yuxaridan - 2,5 sm, agagidan - 2,5, soldan - 3 sm, sagdan -

YVVVVYY
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1,5sm;

2.3. UOT indeks gostorilmoli (horflorin srifti - yagl, sola diizlonmis, 6lgii- 12);

2.4. moqalonin ad1 (harflorin srifti - yagl va boyiik horflorls, sola diizlonmis ,61¢ii- 14);

2.5. miiollif{lor)in ad1 vo soyadi boyiik horflarle, asas miisllifin ad1 iso ulduzla isaralonmali (srifti -
yagli, sola diizlonmis, 6l¢ii-11);

2.6. miillif(lor)in todqiqat apardig1 va ya faaliyyot gostordiyi elmi miiossisonin tam adi, {invam vo
osas miiollifin elektron pogt tinvani (srift - adi kursiv, sola diizlonmis, ol¢iisii- 11, “E-mail” vo ya
“E-poct “sozlori yazilmamaqla);

-moqalonin  annotasiyast moqalonin  yazildigr dilde - 250 sozdon az olmamagla
(srift - yagl, adi, kenarlara diizlonmis, 6l¢ii- 11);

2.7. acar sdzlor (say1 7-don ¢ox olmamaqla) annotasiyadan sonra verilir (srift - yagl kursiv, dlgii-
11);

2.8. moqalonin osas motni: srift - Times New Roman, adi, kenarlara diizlonmis, olgiisii- 12,
interval- 1, asas motnin abzas 6lgiisii - 0,75 sm (girinti daxilo);

2.9. bolmolorin bashglar:: srift — yagh, boyiik horflorls, 61gii-12;

2.10. moqalonin sonunda (“ODOBiYYAT” bashgmdan sonra) mogalonin yazildig1 dildon basqa
iki dilda ds (Azarbaycan dilinds yazilan moqalslar ticiin rus va ingilis dillorinds, rus dilinds yazilan
maqalolor liclin Azorbaycan vo ingilis dillorinds, ingilis dilinds yazilan moqalolor iigiin iso
Azorbaycan vo rus dillorindo 250 sézdon ibarst) xiilaso (annotasiya) vo acar sozlor verilir (
“XULASO”, “SUMMARY” vo ya “PE3IOME” bashglar1 yazilmir);

2.11. moqalonin adi ortada yazilir, srift - yagh, boyiik horflarla, 6l¢ii-11);

2.12. miiolliflorin ad1 vo soyadi ortada yazilir, : srift — yagl , 6l¢ii-11);

2.13.isin yerina yetirildiyi vo ya miiollif(lor)in faaliyyatgdstordiyi elmi miiossisonin adi (srift -
kursiv, ortada, 0lgii-11);

2.14. xiilasanin motni : srift — adi, 6l¢li-11;

2.15. acar sozlor (srift —yagl , 6lcii- 11).

Illiistrativ materiallar, formul va cadvallor

3.1. Cadvallorin eni 17,0 sm-don ¢ox olmamali, motnda cadvallora verilon istinadlar:

(Cadval 1), (Cadval 2), yaxud (Cadval 1, 2) va s., Cadvalin ad1 codvalin basinda yazilir. Cadval 1
(srift - yagli, Ol¢ii-11). Cadvalin adi (srift - adi, 6l¢U-11). Gostoricinin adi (srift - yagli, ol¢ii-11;
rogamlor (srift - adi, 6l¢i- 11);

3.2. Sokillora, sxemlars, qrafiklora motndo istinad Sokil s6zii altinda birlosdirilir( (Sokil 1), (Sakil
2) vo ya (Sakil 1, 2) vo s. Sakillorin eni iso 17,0 sm-don ¢ox olmamalidir. Sokil 1 (srift - yagh),
sokilin ad1 sokilin altinda yazilir;

3.3.  Sokilin adi (srift - yagh, 6lgii-11). Sokilalt: izahat (srift - adi), absis, ordinat oxlarmmn adlari, sorti
isarolori vo digor legendlor (srift - yagli), absis vo ordinat oxlarinin gostoricilori vo ya rogomlori
(srift - adi) verilir;

3.4. Qrafiklor uygun qrafik programlarla (“MS Excel”, “Sigma Plot”, “Origin” va s.) tortib
olunur;

3.5. Kimyevi formullar miivafiq programlar — “SymyxDraw”, “ChemDraw”, “ChemOffice” vo
s., riyazi formullar iso “MS Equation”, “MathType” vo s. formul redaktorlarmdan istifade
edilmoklo yigilr. Riyazi formullarm sayr 1-don artiq oldugda onlar ndmralonorak, kimyovi
formullarin iso altinda vo ya yaninda ad1 yazilmaqla monsublugu bildirilir;

3.6. Sokillor miivafiq fotoredaktorlarla iglonorok metndo yerlogdirilmalidir. Ayrica toqdim olunan
sokillor “jpeg”, “tiff”, “bmp”, “pdf” va s. kimi formatlarda keyfiyyati 300 point/dilym-don az olmamali.

Adabiyyatlara istinad va adabiyyat siyahisinin tortibi

4.1. ©dabiyyat siyahisinda abzas 6lgiisii - 0,25 sm (girinti xarico);

4.2. Moqalado asason son 5-10 ilin elmi mogalslorina, monogqrafiyalara vo digar etibarli monbolora
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dstinluk verilir;

4.3. Odobiyyatlara istinad edilmo motnds dairovi métarizads (menbs nisani, yaxud miisllifin adi)
gostorilmoklo verilir. Istinad ilk miisllifin soyadini, mogalonin (monbanin) nasr olundugu ili 6ziindo
ehtiva edir;

4.4, Oziine istinad 2-don ¢ox olmamalidir;

4.5. Odabiyyat siyahisinda monbalor olifba sirasiyla, ovval Azarbaycan, sonra rus (slavyan), daha
sonra ingilis dili do daxil olmagqla latin olifbali diger xarici dillords olanlar da diiziiliir;

4.6. Odobiyyatlar monbanin ¢ap olundugu orijinal dilds v ardinca transliterasiyasi verilir;

Mos.: Maqalaya istinad

Oliyev D.R. NaCl duzunun miixtolif qatiliglarinin bugda (T.durum Desf.) genotiplorinin bazi morfoloji
gostaricilorine, malondialdehidin miqdarinda ve kataloza fermentinin foalligina tosiri. AMEA-nin
Xobarlori (Biologiya va Tibb elmlori). 2015;70 (3):12-18. [Aliyev D.R. The influence of NaCl salt
concentration on some morphological indicators, malondialdehyde quantity and activity of catalase
enzyme. AMEA-nin Khabarlari (Biologiya va Tibb elmlari) = Proceedings of ANAS (Biological
and Medicinal Sciences). 2015;70 (3):12-18 (in Azerbaijani)]

Xwtru A.B., AuronoBa O.10., Muponenko H.B., I'aBpuienxo T.A., Adanacenxo O.C.
YcroitunBocTh KapTrodens K KapaHTUHHBIM OOJNE3HSIM. Basunosckuii J#CypHAn 2eHemuKku U
cenexyuu. 2017;21(1): 51-61. DOI 10.18699/VJ17.223. [Khiutti A.V., Antonova O.Yu., Mironenko
N.V., Gavrilenko T.A., Afanasenko O.S. Potato resistance to quarantine diseases. Vavilov skii
Zhurnal Genetiki i Selektsii = Vavilov Journal of Genetics and Breeding. 2017;21(1):51-61. DOI
10.18699/VJ17.223. (in Russian)]

Berry H.M., Rickett D.V., Baxter C.J., Enfissi E.M.A., Fraser P.D. Carotenoid biosynthesis and
sequestration in red chilli pepper fruit and its impact on colour intensity traits. J. Exp. Bot.
2019;70(10):2637- 2650. DOI 10.1093/jxb/erz086.

Konfrans materialina istinad

Isgarov A. Qarabagin florasi, bitki Ortiiyli vo bitki ehtiyatlarinin todqiqinin osas istigamatlori.
“Qarabagin biomiixtolifliyi, torpaq vo su ehtiyatlari: kegmisi, bugiinii vo golocoyi” mdvzusunda
onlayn konfransin materiallari, 20-21 may 2021-ci il. Baki, 2021;39. [Asgerov A. The main
directions for the study of flora, plant cover and plant genetic resources of Garabagh. In:
Proceedings of online conf. “The biodiversity, land and water resources of Garabagh: past, current and
future prospects”, 20-21 May 2021. Baku, Azerbaijan, 2021;39. (in Azerbaijani)]

Kypuna A.B., AprembeBa A.M. IlpusnakoBas koyviekius Raphanus sativus L. BUP. B: Co6.
TE3UCOB MEXIyHap. KoHG. «125 mer mpukiagHou Ootanuku B Poccum», 25-28 Hos6. 2019 r.
CII6., 2019;155. DOI 10.30901/978-5-907145-39-9. [Kurina A.B.,Artemyeva A.M. Trait-specific
collection of Raphanus sativus L. at VIR. In: Book of abstracts of Int. conf. “125 Years of Applied
Botany in Russia”, 25-28 Nov. 2019. St. Petersburg, Russia, 2019;155. DOI 10.30901/978-5-
907145-39-9. (in Russian)]

Ronin Y., Minkov D., Mester D., Akhunov E., Korol A. Building ultradense genetic maps in the
presence of genotyping errors and missing data. In: Advances in Wheat Genetics: from Genome to
Field: Proc. of the 12th Int. Wheat Genetics Symposium. Springer Nature, 2015;127-133. DOI
10.1007/978-4-431-55675-6.

Kitaba istinad

Musayev 9.C., Hiiseynov H.S., Mommoadov Z.A. Danli-taxil bitkilorinin seleksiyast sahosindo
todgiqat islorine dair tarla tocriibslorinin metodikasi. Baki :”Miiollim nosriyat1”, 2008. [Musayev
A.J., Huseynov H.S., Mammadov Z.A. Methods for field experiments related with research works
on breeding of cereal plants. Baku, 2008. (in Azerbaijani)]
BasusioB H.U. lMmyHuTer pactennii kK MHGEKIMOHHBIM 3a0o0eBanusM. M., 1919. [Vavilov N.I.
Plant Immunity to Infectious Diseases. Moscow, 1919. (in Russian)]
Kuhn U. Chenopodiaceae. In: Kubitzki K., Rohwer J.G., Bittrich V. (Eds.). The Families and
Genera of Vascular Plants. 11. Flowering Plants: Dicotyledons, Magnoliid, Hamamelid and
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Caryophyllid families. Berlin; Heidelberg; New York: Springer, 1993;253-280.

4.7. Odobiyyat monbolorinin verilmo ardicilligi: moqalonin miialliflori (srift-yagli), métorizads
moaqalonin ¢i1xdig1 il, meqalonin adi, dorc olundugu dargi, dorginin cildi, ndmrasi va sohifalor (srift-
adi).

Cap 1ig¢iin moqalolor miolliflor torafindon genresjournal@gmail.com elektron poctuna,
www.genresjournal.az saytinda "Electronic submission for GRI" baslig1 altinda gondarilir.
Mogqalolor anonim roygilorin miisbat roylorindon irsli golon redaksiya heyotinin gorar1 ilo ¢apa
gondarilir.

Redaksiyanmn iinvani: Azarbaycan Respublikasi EIm vo Tohsil Nazirliyi Genetik Ehtiyatlar
Institutu, Azorbaycan, Baki, AZ 1106, Azadliq pr., 155

E-mail:genresjournal@gmail.com Tel.: (+99412) 562-99-28

QEYD: Jurnal ildo iki dofs nosr edilir. Bu Qaydalara uygun tortib olunmayan mogqalolor ¢ap
edilmir.
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TPEBOBAHUWS U ITPABUJIA
odopMiIeHHs cTaTeil, NpeJCcTABJICHHBIX K MyOIHKAUH
B ’)kypHaJjie Tpyast MHCTHTYTA reHeTHYeCKHX pecypcoB
MuHucTepcTBa HayKu U 00pa3oBaHus A3epoaiizkanckoil Pecny0nkn

Tpymsl MHcTUTyra TE€HETMYECKHMX pPECypcoB TEpBbI HaydHbIM JKypHas AsepOaiipkaHa,
IIPOMHJIEKCUPOBaHHbIN [1po/10BOILCTBEHHOM U cenbekoxo3siicTBeHHOH opranuzauueii OOH (PAO) u
MextyHapoHOM HH(GOPMAIIMOHHON CHCTEMOH CEeIbCKOX035CTBEHHBIX HAayK U TexHonorui (AGRIS)
B 25.03.2022, uMmeromuii CrieluaibHbli naeHTudukarmonnsii koa (ISSN 2223-5817, Online - 2790-
7988), NpUHUMAET KAaueCTBEHHbIE, OTPAXKAIOLINE PE3yIbTaThl OPUTMHAIBHBIX, MEXKIUCLIUILTMHAPHBIX
WCCIIEZIOBaHUI, paHee He OIyOJMKOBAHHBIX (32 MCKIIOYEHHWEM TE3MCOB) W HE TPEJCTABJICHHBIX IS
MyOJIUKAIUY B IPYTHUE KYPHAIBI U KHUTH CTaThU MO TEHETUKE U TEHOMUKE, OMOJIOTHUECKIM pecypcam
U CEJEKINH, OMOXUMUU U (PU3HOJIOTHH, a TAKXKE IO PA3TUYHBIM OOJIACTSIM CMEXHBIX HaykK. CTaThbH,
MIPEJICTaBIICHHBIE Ul MyOnuKaimu B KypHase Tpymasl WMHCTHTYTa, HOJKHBI COOTBETCTBOBATH
«TpeOOBaHUSAM U TpaBUIaM 0(hOPMIICHUS CTaTEi».

Cepuiinble ctaTbu He My0auKy0OTCA. [1o3U1IUM ABTOPOB U peIaKumu 10/1KHbI COBNAIATh.

[TpuHUMarOTCS CTaThy, HAIMMCAHHBIE HA OJHOM W3 TPEX SI3BIKOB: a3epOAUONCAHCKULL, PYCCKUL U
anenutickuti. OObEM UCCIIEIOBATEIILCKUX CTAaTeH JOJDKEH COCTAaBIIATH 4-8 CTpaHUI] COOTBETCTBEHHO, a
0030pHBIE CTaThbU HE JOJDKHBI TpeBbimaTh 8-10 crpanunl. B koHme crarteld, mpeAcTaBICHHBIX Ha
azepOailUKaHCKOM SI3BIKE, JIOJDKHBI COJCP)KAThCS AHHOTAIIMA HA AHTJIMACKOM M PYCCKOM SI3BIKAaX,
COOTBETCTBYIOIIMX COJEP)KAHUIO, B KOHIIE CTAaTeH, MPEJCTABICHHBIX HA AHTJMICKOM SI3bIKE - Ha
azepOail[HKaHCKOM M PYCCKOM SI3bIKaxX, a B KOHIIE CTaTeH, MPEJCTAaBICHHBIX Ha PYCCKOM S3bIKE - Ha
azepOailHKaHCKOM U aHTJIMHCKOM si3bikax. KimroueBbie ciioBa u uHaeke Y /IK momkHBI OBITH yKa3aHbBI B
cTathe (pelakiys He HECeT OTBETCTBEHHOCTH 3a JocToBepHOCTh mHaekca YJIK). HasBanme crartbm
JIOJDKHO OBITh KPaTKUM, OTPaXKaTh CoJiepKaHne 1 He TpeBbimaTh 100 chMBOJIOB.

1. Crpykrypa crareii:
1.1. CTaTht HCCIENOBATENFCKOTO XapaKTepa JOJDKHBI BKITIOYATh CIICTYIOIINE Pa3Ieibl:

- BBEJEHHUE

-  MATEPHAJIBI U METO/IbI

- PE3VIIBTATHBI U UX OBCYXKJIEHUE

- 3AKJ/IIOYEHMUE (Heo0si3aTe/IbHO /IS CTaTeil 0030pHOI0 XapakTepa);
- CIHHMCOK JIMTEPATYPBI

B ocobbix cnywasx Ttakxke mnpunumaercs pazoer BJIATOJAPHOCTD (we 6Gomnee 2-3
npetoxkennit) pasmerieHsbiii 10 CIIMCKA JIMTEPATYPBI, c¢ BblpakeHueM OiarofapHOCTH
JIUIIaM WM HAYYHBIM OpPTraHU3aIUsIM, UIMEIOIIMM OTHOIIIEHUE K BBIIOTHEHUIO PaOOTHI.

B 0030pHBIX cTaThsix pa3liefieHHe 3arojIOBKOB OCTaBIEHO Ha yCMOTpEHHE aBTopa. B paznene
BBEJIEHUE npuBoautcs KpaTkuii 0030p HCClIeIOBaHUN B JIaHHOM OOJIaCTH 3a MOCIEIHHE TOJbI U
00OCHOBBIBAETCS aKTYaJIbHOCTh MIPOBEICHHOTO UCCIIEIOBAHMUS;

1.2. B pazgene MATEPUAJIbI U METO/Ibl nomkHbI ObITH SCHO OIMKCAHBI HCIOJBb3YeMbIE B
KayecTBe OOBEKTOB HCCIIEOBAaHHS MaTepualibl U METOJbl IMPOBOJUMBIX HCclenoBaHuil. Jlmst
UCTIOJIb3YEMOM amnmapaTypbl W 00OpyJOBaHHsS JOJDKHBI OBITh yKa3aHbl Mapka H CTpaHa
MIPOU3BOAUTEIS;

1.3. B paznene PE3YJIbTATBI U UX OBCYKJAEHUE nomxHbI ObITH OTPaXKEHBI X0 MIPOBEICHUS
WCCTIeIOBAHUS, TONydeHHBIE PE3yNbTaThl U UX oOcyxkaeHue. [Ipu odopmieHHH pe3yabTaToB
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1.4.
1.5.

2.3.
2.4.

2.5.

2.6.

2.7.

2.8.

2.9.

2.10.

2.11

2.12.
2.13.
2.14.

2.15.
2.16.

3.2.

3.3.

MOYKHO MCIIOJIb30BaTh TAOIUIIbI, TpadKu, CXeMbl, (GOTOrpadun, XUMHYECKUE U MaTeMaTHYECKUe
(bopMyIIbIL.

B paznene SAKJTHOUYEHUE npuBoutcest 00001IeHNE PE3YIIBTATOB HCCIICIOBAHUS.

[epen paznenom JIMTEPATYPA npu HE0OOXOAMMOCTH JOMycKaercss AoOaBlieHHE pasjena
BJIATOJAPHOCTMH 1 651arojapHOCTH JIMLAM WITH HAYYHBIM YUPEXKICHUSIM, Y4aCTBOBABIINM
B MCCIICIOBAHUSX, HE OoJiee 4eM B 2-3 MpeayioKeHHsIX.

IIpaBuia ogopmiieHus cTaTei:

. Crareu npencrarsirores B popmare MS Office Word (Bepcun 97-2003 1 Boitie); 2.2.@opmar A4.

[Tossa crpanuiibl: BepxHee - 2,5 ¢M, HIDKHEE - 2,5, 1eBoe - 3 cM, nipaBoe - 1,5 cMm;
VkazpiBath uHneKchl Y JIK (upudt - ®KUpHBIH, ¢ BRIpaBHIBaHUEM I10JIEBOMY Kpato. Pasmep: 12);
HasBanue crarbu (mpudt - )KUPHBIN, 3arJaBHBIMA OyKBaMH, BBIPABHHBAHHE - TI0 JIEBOMY Kparo.
Pazmep: 14);
Nwms u pamunmst aBTopa (aBTOpOB) 3ariiaBHbIMU OyKBaMU, TOJDKHBI ObITh YKa3aHbl yu€Hasl CTETICHb
U Hay4yHOE 3BaHME, OCHOBHOH aBTOp YKa3bIBAaeTCs 3BE3JOUYKON (IIPUPT - MOIY>KUPHBIH,
BbIpaBHMBaHUE 110 JIeBOMY Kpato. Pazmep: 11);
[TonHOE Ha3BaHME U aJpec HAYYHOTO YUPEXKICHHUS, B KOTOPOM paboTae(ro)T win Bene(y)T CBOIO
HAY4HYIO JIeSITENbHOCTh aBTOP(bI), a TAKXKE aJIpec 3JEKTPOHHON MOYThl OCHOBHOTO aBTOpa (Ipu@T
- OOBIYHBIM KypcuB, BbIpaBHHMBaHME IO JeBoMy Kkpato. Pasmep:11). (CrmoBa e-mail wumm
<«QIIEKTPOHHAS [T0YTa» HE MPOMHCHIBAIOTCS);
AHHOTAaIUs CTaThbM - Ha s3bIke OoopmiieHHs cTaTh - He Oosiee 250 cnoB (WIpUDT - KUPHBIA,
MIPOCTOM, BeIpOBHEHHBIH. Pazmep: 11);
Kirouessie cnoBa (He Oojiee 7-U CJIOB) - CTaBATCA MOCHIE aHHOTAIMU (LIPUQT - KUPHBIA KYpCHUB.
Pazmep: 11);
OcHoBHO#1 TekcT cTarthu: mpudt - Times New Roman, oObIYHBIN, BEIpaBHUEBAHUE - TIO IIIUPHHE.
Pasmep mpudra: 12. Uareppan: 1. Pazmep ad3ara ocHoBHOTO TekcTa - 0,75 cM (OTCTYI BHYTPH);
3ariaBue pa3aenoB: mMpUQT - )KUPHBIA, 3arJaBHBIMU OykBamu. Paszmep: 12.
B xonne crarbu (mocne JIMTEPATYPbBI) nmpuBoautcst anHoTarms (250 cIOB) ¥ KITFOUEBBIE CIIOBA
(3arommoBkn AHHOTAIIMA, SUMMURY wnu PE3IOME He nponuchIBaroTCs) Ha ABYX SI3BbIKAX,
OTJIMYHBIX OT S3bIKa CTAThU (VIS cTaTeil Ha a3epOalPKaHCKOM SI3bIKE HA PYCCKOM U aHTJIHMHCKOM
SI3bIKAX, I CTaTell Ha PYCCKOM SI3bIKE Ha a3epOaiinKaHCKOM M aHTJIMICKOM SI3bIKaX M JUI CTaTei
Ha aHTJIMKACKOM Ha a3epOaii/PKaHCKOM U PYCCKOM SI3bIKaX).
Hazpanue Crateu (LLpudt - XKupnsiii 3arnaBusiii, BeipaBHrBaHue - 1o 1ieHTpy, Pasmep: 11).
Wuunmmansr u pamumun aBropoB (LLpudrt - )KupHBIA, BRIpaBHUBaHKE - TI0 cepeanHe, pasmep: 11).
HaszBanue u ajgpec HayyHOTro YUpeXXAEHHs, TJie BBIOJHEHAa paboTa WM pabOTalOT aBTOPHI
CTaThH, BhIpaBHUBaHUE - 10 cepenune. [pudr- oOprunbii. Pasmep mpudra: 11.
Tekct annoTtarmu (IIpudt - 0ObruHbIH, pazmep: 11);
Kirouepsie cropa (Ipudt - 0Ob1unbIi, pazmep: 11).

HNnmocTtpaTuBHBbIE MaTepHuasibl, (POPMYJILI M TAGJIMIIbI:

. [lIupuna Tabawil He MO/HKHA MpeBbIaTh 17,0 ¢M, CCBUIKM Ha TAOJIUIBI B TEKCTE JODKHBI OBITH

cnenyromumu: (Tabmuma 1), (Tabnuma 2) nnmm (Tabmuua 1, 2) u Tak panee. HazBanue TaOiuiisl
numercss B Havane Tabmuuel. TaGmuma 1 (wpudt - sxupHbiif. Pasmep: 11). Ha3Banue Tabmmiist
(IIpudt - o6brunbii. Pazmep: 11). Hasanue mumuxaropa (pudt - xupHsii, Pazmep: 11),
3Hauenus (ILpudr - oOprunsbiii. Pazmep: 11).

B cratee ¢ortorpadum, rpaduku U cXeMbl OOBEIUHSAIOTCS MO €AWHBIM Ha3BAHUEM - PUCYHOK.
Ccplika Ha pUCYHKH B TEKCTE MPUBOAUTCA creayrommM odpaszom: (Puc. 1), (Puc. 2.) mi6o (Puc. 1,
2) u 1.4. llupuna pucynkos 17,0 cm. Puc. 1 (ILpudr - sxupHslil), Ha3BaHUE PUCYHKA MUILIETCS 10T
HUM.

Haspanue pucynka (ILpudt - xxupusii, pazmep 11). IloapucyHounslit TekeT (IIPUPT - 0OBIYHBII);
HasBanue oceif abciyicchbl, OpAMHATHI, YCIOBHBIE 3HAKU M JIETeH b (IIPUT - )KUPHBI), 3HAUCHUS
WM HoMepa (IpU@T - OOBIYHBIN) TPUBOISTCSL.
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3.4. I'paduku nOIKHBI OBITH COCTaBICHBI COOTBETCTBYIOMMME Mporpammamu (MS Excel, SigmaPlot,
Origin u T.11.).

3.5. Xumudeckue (GopMysabl HAOUPAIOTCS C HCIOJIB30BAaHWEM COOTBETCTBYIOUIMX PEIAKTOPOB
xumudeckux Gopmyn - SymyxDraw, ChemDraw, ChemOffice u 1.1., MaTemMaTiueckue hopMyIIbI -
MS Equation, MathType u ap. penaktopoB Maremarndeckux (opmyi. B cmydae npeacraBieHus
OoJiee OHON MaTeMaTHYeCKor (OPMYITBI, TPOBOAMTCS MOCIIEAOBaTeNbHAs HyMepays. Ha3Banue
WM Pa3bsICHEHUE TIPUBOAUTCS JIHOO PSIOM, JTHOO 1101 (hOPMYJIOH.

3.6. @otorpadun 1OKHBI OBITH 00pPabOTaHBI COOTBETCTBYIOMIMMHE (oTopenakropamu. PoTorpadun
MOTYT OBITh OTJEIBHO TpEJCTaBleHbI B Gopmare jpeg, tiff, bmp, pdf u ap. B kauecTBe He MeHee
300 Touex/mroim.

4. JlutepaTypHble CCHIJIKH U COCTABJIEHUE CIIUCKA JINTePATyphbI:

4.1. Pa3mep ab3aua criucka aureparypsl - 0,25 cM (OTCTyI CHapyXH);

4.2. B cratee cremyer OTHaBaTh MPEANIOYTEHWE HAYYHBIM CTaThsiM, MOHOTpadusM W ApyruM
JIOCTOBEPHBIM UCTOYHUKAM Tocieqaux 5-10 ser;

4.3. JlutepaTypHble CCBUIKA B TEKCTE JAIOTCS B KPYMJIbIX cKOOKax. Cchblika MpEeICTaBiseTcs B BUIE
(baMuITIH TIEPBOTO aBTOpA M T'0/1a U3/aHHS JINTEPATyPHOTO HCTOYHUKA,

4.4. He 6onee 2 cCbUIOK Ha CBOU TPY/Ibl

4.5. B crmicke nuTeparypbl HMCTOYHHWKHA TPUBOAATCS 10  ajdaBUTHOMY moOpsaky. CHavama Ha
azepOaii/PKaHCKOM, 3aTeM Ha PYCCKOM (CIIaBSTHCKOM), M B KOHIIE Ha JIPYIHX HHOCTPAHHBIX S3bIKAX
C JJATUHCKUM ajihaBUTOM, BKIIIOYAs aHTJIMICKUN;

4.6. Jlureparypa OKHA OBITH MPEICTaBICHA HA OPUTHHAIBHOM SI3BIKE OMYOIIMKOBAHUS UCTOYHUKA, C
MOCJIETYIOIIEH TPaHCIUTEpalUEH.

Cceblika Ha cmamoio

dliyev D.R. NaCl duzunun miixtalif gatiliglarmmn bugda (T.durum Desf.) genotiplorinin bozi morfoloji
gostaricilorina, malondialdehidin miqdarinda vo kataloza fermentinin foalligina tosiri. AMEA-nn
Xoborlari (Biologiya va Tibb elmlari). 2015;70 (3):12-18. [Aliyev D.R. The influence of NaCl salt
concentration on some morphological indicators, malondialdehyde quantity and activity of catalase
enzyme. AMEA-nin Khabarlari (Biologiya va Tibb elmlari) = Proceedings of ANAS (Biological and
Medicinal Sciences). 2015;70 (3):12-18 (in Azerbaijani)]

Xworru A.B., AnronoBa O.FO., Muponenko H.B., I'aBpuwienko T.A., Adanacenko O.C.
YcroiunBoCTh KapTodelss K KapaHTUHHBIM OOJIC3HAM. Basuiosckuil jCypHal 2eHemuKku u ceiekyuu.
2017;21(1): 51-61. DOI 10.18699/VJ17.223. [Khiutti A.V., Antonova O.Yu., Mironenko N.V.,
Gavrilenko T.A., Afanasenko O.S. Potato resistance to quarantine diseases. Vavilov skii Zhurnal
Genetiki i Selektsii = Vavilov Journal of Genetics and Breeding. 2017;21(1):51-61. DOI
10.18699/VJ17.223. (in Russian)]

Berry H.M., Rickett D.V., Baxter C.J., Enfissi E.M.A., Fraser P.D. Carotenoid biosynthesis and
sequestration in red chilli pepper fruit and its impact on colour intensity traits. J. Exp. Bot.
2019;70(10):2637- 2650. DOI 10.1093/jxb/erz086.

Ccebuika na mamepuan Kongepenyuu

osgarov A. Qarabagm florasi, bitki Ortiiyii vo bitki ehtiyatlarmm todgiginin asas istiqgamatlori.
“Qarabagin biomiixtalifliyi, torpag vs su ehtiyatlari: kegmisi, bugiinii vo golocayi” mvzusunda onlayn
konfransin materiallari, 20-21 may 2021-ci il. Baki, 2021;39. [Asgerov A. The main directions for the
study of flora, plant cover and plant genetic resources of Garabagh. In: Proceedings of online conf. “The
biodiversity, land and water resources of Garabagh: past, current and future prospects”, 20-21 May
2021. Baku, Azerbaijan, 2021;39. (in Azerbaijani)]

Kypuna A B., AprembeBa A.M. IIpu3nakoBas xoyureknust Raphanus sativus L. BUP. B: C6. Te3ucos
MexayHap. KoH]. «125 ner npuknamHou 6otanuku B Poccum», 25-28 nos6. 2019 r. CII6., 2019;155.
DOI 10.30901/978- 5-907145-39-9. [Kurina A.B., Artemyeva A.M. Trait-specific collection of
Raphanus sativus L. at VIR. In: Book of abstracts of Int. conf. “125 Years of Applied Botany in
Russia”, 25-28 Nov. 2019. St. Petersburg, Russia, 2019;155. DOI 10.30901/978-5-907145-39-9. (in
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Russian)]

Ronin Y., Minkov D., Mester D., Akhunov E., Korol A. Building ultradense genetic maps in the
presence of genotyping errors and missing data. In: Advances in Wheat Genetics: from Genome to
Field: Proc. of the 12th Int. Wheat Genetics Symposium. Springer Nature, 2015;127-133. DOI
10.1007/978-4-431-55675-6.

Ccbuika Ha KHU2y

Musayev 9.C., Hiiseynov H.S., Mammoadov Z.A. Danli-taxil bitkilorinin seleksiyasi sahasinda
todgigat islorine dair tarla tacriibslorinin metodikasi. Bak1 :”Miiallim nosriyati”, 2008. [Musayev A.J.,
Huseynov H.S., Mammadov Z.A. Methods for field experiments related with research works on
breeding of cereal plants. Baku, 2008. (in Azerbaijani)]

BasuioB H.W. UmmynuTeT pactenuii k MHGEKIMOHHBIM 3a0oneBanusM. M., 1919. [Vavilov N.1. Plant
Immunity to Infectious Diseases. Moscow, 1919. (in Russian)]

Kuhn U. Chenopodiaceae. In: Kubitzki K., Rohwer J.G., Bittrich V. (Eds.). The Families and Genera of
Vascular Plants. Il. Flowering Plants: Dicotyledons, Magnoliid, Hamamelid and Caryophyllid families.
Berlin; Heidelberg; New York: Springer, 1993;253-280.

4.7. Topsinok mocienoBaTeIbHOCTH JIMTEPATYPHBIX UCTOYHUKOB: aBTOPBI CTAThH (IIPUPT - KUPHBIH),
rojl W3laHui B Kpyriod ckoOke (mpudr - o0ObIYHBIN), Ha3BaHWE CTaTbH, Ha3BaHUE
MEPUOJMUECKOT0 M3/IaHUs - )KypHaI, COOpPHHK, TOM, HOMep H3/1aHus (KypHaia, COOpHHUKA, KHUTH),
HOMEp WJIM KOJIMYECTBO CTPAaHUIL (IIPUPT - OOBIYHBI).

5. Cratb  JODKHBI ~ OBITh  OTHpAaBICHBI  TIO  DJJCKTPOHHOM  TMOYTe 1O  aJpecy
genresjournal@gmail.com, caiitr - www.genresjournal.az mox 3aromoBkom “Electronic
submission for GRI”.

6. Crarpu OyoyT OTHpaBieHbl B MeyaTh IO PEUICHUIO PENAaKIMOHHOW KOJUIETMHM Ha OCHOBAaHUH
TMIOJIOKHUTENILHBIX OT3bIBOB AHOHUMHBIX PEIICH3EHTOB.

7. Anpec penakiyn: MHCTUTYT reHeTHYECKHX pecypcoB MUHUCTEPCTBA HAYKH U 00pa30BaHMsA
AzepbOaiikanckoii Pecnyosmku, AzepOaiimkan,. baky, AZ1106, ip. Azagmsir, 155

8. DrekrponHas moura: genresjournal@gmail.com; Tem.: (+99412) 562-99-28

NPUMEYAHME: xypHan BbIXOIUT JiBa pa3a B rojl. CTaTbu, COCTABJICHHbIC HE B COOTBETCTBUU C
TpeOOBaHUSAMU JKYpHAIIA, HE TTyOJIMKYFOTCSI.
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REQUIREMENTS AND GUIDELINES
for manuscripts submitted to publish in the journal Proceedings of the
Genetic Resources Institute Ministry of Science and Education of the Republic of Azerbaijan

The Proceedings of the Genetic Resources Institute Ministry of Science and Education of the
Republic of Azerbaijan is the first scientific journal of Azerbaijan, indexed in the International System of
Agricultural Sciences and Technologies (AGRIS) of the Food and Agriculture Organization of the United
Nations (FAO) on March 25, 2022, having a special identification code (ISSN 2223-5817, Online -
2790-7988) and publishes the results of original, interdisciplinary researches previously unpublished
except for the thesis, other high-quality articles that are not at the submission stage for publication in
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.

The article may be published in one of three languages: Azerbaijani, Russian or English.

The volume of a manuscript should not exceed 4-8 pages, respectively, and review articles should
not exceed 8-10 pages.

At the end of the article presented in the Azerbaijani language, an abstract with the same content
should be given in English and Russian, the end of the article presented in the English language in
Azerbaijani and Russian languages, and at the end of the article presented in the Russian language in
Azerbaijani and English languages. Keywords and the UDC index should be indicated in the article (the
editorial board is not responsible for the accuracy of the UDC index). The title of the article should be
short, reflect the content and not exceed 100 characters.

Structure of manuscripts:

1. Research articles should include the following sections:
INTRODUCTION
MATERIALS AND METHODS
RESULTS AND DISCUSSION
CONCLUSION (optional for review articles)
REFERENCES

In special cases, the ACKNOWLEDGMENTS section is also accepted (no more than 2-3 sentences) and

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.

1.2. The INTRODUCTION section provides a brief overview of research in this area in recent years
and justifies the relevance of the study;

1.3. The MATERIALS AND METHODS section, clearly describes the materials, used methods and
implementation of research, the used equipment and facilities with the brand and country of the
manufacturer.

1.4. The section RESULTS AND DISCUSSION should reflect the progress of the study, the
obtained results and their discussion. For manipulating data, tables, graphs, diagrams,
photographs, and chemical and mathematical formulas can be used.

1.5. The CONCLUSION section summarizes the results of the study.

1.6. In special cases, the ACKNOWLEDGMENTS section (no more than 2-3 sentences) placed

before the REFERENCES section, expressing gratitude to individuals or scientific organizations

related to the work, is also accepted.

VVVVYFEFE

2.  Guidelines for the preparation of manuscripts:
2.1. Manuscripts should be submitted in MS Office Word format (versions 97- 2003 and higher);
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2.2
2.3.
2.4,
2.5.

2.6.

2.1,

2.8.
2.9.

A4 format. Page margins: top - 2.5 cm, bottom - 2.5, left - 3 cm, right - 1.5 cm.

Indicate UDC indices (font - bold, left aligned. Size: 12);

Title of the manuscript (font - bold, in capital letters, alignment - to the left. Size: 14);

The name and surname of the author(s) in capital letters, academic degree and scientific title
should be indicated, and the name of the corresponding author required to be marked by an
asterisk (font - bold, left alignment. Size: 11);

Full name and address of the scientific institution in which the author(s) work, as well as the e-
mail address of the corresponding author (font - regular italics, left justification. Size: 11). (The
word e-mail or "electronic mail” is not recorded);

The abstract of the manuscript should be in the language of the manuscript - no more than 250
words (font - bold, simple, aligned. Size: 11);

Keywords (no more than 7 words) - placed after the abstract (font - bold italic. Size: 11);

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);

Heading of sections: font - bold, in capital letters. Size: 12.

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 articles in English).

2.10. The Title of the manuscript (Font - Bold Capital, Alignment - Center, Size: 11).
2.11. Initials and surnames of the authors (Font - bold, alignment - in the middle, size: 11).
2.12. 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.

2.13. Abstract text (Font - regular, size: 11);
2.14. Keywords (Font - regular, size: 11).

3.

3.1.
3.2.

3.3.

4.1.
4.2.

4.3.

Ilustrative materials, formulas and tables:

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).

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), and the title of the figure is written below
it. 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.
Graphs should be drawn up by appropriate programs (MS Excel, SigmaPlot, Origin, etc.).
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. Sequential numbering is carried out if more than one
mathematical formula is presented. The name or explanation is given either beside or below the
formula.

Images should be processed by appropriate photo editors. Images should be submitted separately
in jpeg, tiff, bmp, pdf, etc. format at least with a resolution of 300 dpi.

Guidelines for the preparation of references:
The size of a paragraph of the list of references - 0.25 cm (indentation outside);

In the article, preference should be given to manuscripts, monographs and other reliable sources
of the last 5-10 years;

Literature references in the text of the manuscript should be given in parentheses. The link is
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presented in the form of the first author’s surname and the publication year of the literature
source;

4.4, 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.

4.5. Literature source should be listed in the original language of its publication and then indicated in
transliteration;

4.6. The used reference sources are presented in the following order: the authors of the article (font - bold),
year of publication in parentheses (font - normal), the title of the article, name of the periodical -
journal, collection, volume, edition number (journal, collection, and book), number of the pages
(font - normal).

Citing a journal article

Oliyev D.R. NaCl duzunun miixtolif qatiliglarmin bugda (T.durum Desf.) genotiplorinin bazi morfoloji
gostaricilorino, malondialdehidin miqdarmda vo kataloza fermentinin foalligma tosiri. AMEA-nin
Xobarlori (Biologiya va Tibb elmlori). 2015;70 (3):12-18. [Aliyev D.R. The influence of NaCl salt
concentration on some morphological indicators, malondialdehyde quantity and activity of catalase
enzyme. AMEA-nin Khabarlari (Biologiya va Tibb elmlari) = Proceedings of ANAS (Biological and
Medicinal Sciences). 2015;70 (3):12-18 (in Azerbaijani)]

Xwrru A.B., AnronoBa O.FO., Muponenko H.B., T'aBpunenko T.A., Adanacenxko O.C.
YcroitunBocTh KapTodens K KapaHTUHHBIM OOJE3HSAM. BasuioscKuil H#CypHAN 2eHemuKky U Cenekyuu.
2017;21(1): 51-61. DOI 10.18699/\VJ17.223. [Khiutti A.V., Antonova O.Yu., Mironenko N.V.,
Gavrilenko T.A., Afanasenko O.S. Potato resistance to quarantine diseases. Vavilov skii Zhurnal
Genetiki i Selektsii = Vavilov Journal of Genetics and Breeding. 2017;21(1):51-61. DOI
10.18699/VJ17.223. (in Russian)]

Berry H.M., Rickett D.V., Baxter C.J., Enfissi E.M.A., Fraser P.D. Carotenoid biosynthesis and
sequestration in red chilli pepper fruit and its impact on colour intensity traits. J. Exp. Bot.
2019;70(10):2637- 2650. DOI 10.1093/jxb/erz086.

Reference to the conference proceedings

Isgarov A. Qarabagin florasi, bitki Ortliyii vo bitki ehtiyatlarmm todqiginin  osas istigamotlori.
“Qarabagin biomiixtoalifliyi, torpaq vo su ehtiyatlart: kegmisi, bugiinii vo golocoyi” mdévzusunda onlayn
konfransin materiallari, 20-21 may 2021-ci il. Baki, 2021;39. [Asgerov A. The main directions for the
study of flora, plant cover and plant genetic resources of Garabagh. In: Proceedings of online conf. “The
biodiversity, land and water resources of Garabagh: past, current and future prospects”, 20-21 May 2021.
Baku, Azerbaijan, 2021;39. (in Azerbaijani)]

Kypuna A.b., AprembeBa A.M. IIpusHakoas koyuteknust Raphanus sativus L. BUP. B: C6. te3ucos
MexayHap. KoH(]. «125 ner npuknagHoi 6otanuku B Poccum», 25-28 nos16. 2019 r. CII6., 2019;155.
DOI 10.30901/978-5-907145-39-9. [Kurina A.B.,

Artemyeva A.M. Trait-specific collection of Raphanus sativus L. at VIR. In: Book of abstracts of Int.
conf. “125 Years of Applied Botany in Russia”, 25-28 Nov. 2019. St. Petersburg, Russia, 2019;155.
DOI 10.30901/978-5-907145-39-9. (in Russian)]

Ronin Y., Minkov D., Mester D., Akhunov E., Korol A. Building ultradense genetic maps in the
presence of genotyping errors and missing data. In: Advances in Wheat Genetics: from Genome to
Field: Proc. of the 12th Int. Wheat Genetics Symposium. Springer Nature, 2015;127-133. DOI
10.1007/978-4-431-55675-6.

Reference to the book

Musayev 9.C., Hiiseynov H.S., Mommadov Z.A. Donli-taxil bitkilorinin seleksiyasi sahasindo
tadqiqat islorino dair tarla tocriibslorinin metodikasi. Baki :”Miisllim nasriyatr”, 2008. [Musayev A.J.,
Huseynov H.S., Mammadov Z.A. Methods for field experiments related with research works on
breeding of cereal plants. Baku, 2008. (in Azerbaijani)]
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BasuiioB H.W. ViMmmyHuTeT pactenuii kK mH(eKIMoHHBIM 3a001eBanusM. M., 1919. [Vavilov N.I. Plant
Immunity to Infectious Diseases. Moscow, 1919. (in Russian)]

Kihn U. Chenopodiaceae. In: Kubitzki K., Rohwer J.G., Bittrich V. (Eds.). The Families and Genera of
Vascular Plants. Il. Flowering Plants: Dicotyledons, Magnoliid, Hamamelid and Caryophyllid families.
Berlin; Heidelberg; New York: Springer, 1993;253-280.

S.
6.
1.

8.

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 positive
feedback from anonymous reviewers.

Editorial office address: 155, Azadlig ave., AZ1106, Baku, Azerbaijan, Genetic Resources
Institute Ministry of Science and Education of the Republic of Azerbaijan

E-mail: genresjournal@gmail.com; Tel.: (+99412) 562-99-28

NOTE: The Journal is published twice a year. Manuscripts not compiled in accordance with the
requirements of the journal will not be accepted for publication.
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