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Eggplant (Solanum melongena L.) is a food crop widely cultivated in tropical and subtropical
regions of the world and has high economic importance. Local germplasm samples include varieties
and variety-forms distinguished by phenotypic diversity, and their use in breeding programs aimed
at improving yield and fruit quality is of great importance. The main objective of the conducted
research was to group local and introduced eggplant varieties and variety-forms cultivated in
Azerbaijan according to their phenotypic traits and to evaluate them based on agronomic traits.
The research was conducted in 2025 under Absheron conditions on 23 eggplant varieties and
variety-forms. A randomized block design with three replications was used in field experiments.
During the research, morphological traits of plants and yield-related traits were studied, including
the number of days to 25-75% flowering, plant height, number of branches per plant, number of
fruits, fruit length, diameter, weight, and yield per plant. Descriptive statistics, analysis of variance
(ANOVA), correlation analysis, and hierarchical cluster analysis methods were used to determine
the level of differences among the studied varieties and variety-forms (genotypes). It was
determined that significant phenotypic diversity exists in the studied genotypes in accordance with
consumer requirements. A high, significant positive correlation (r = 0.861, p < 0.01) was
determined between yield per plant and the number of fruits per plant, which shows that this trait
plays a main role in yield formation. Cluster analysis divided the genotypes into three main groups,
which reflects the presence of significant genetic differences among the studied genotypes. The
experiment shows that there are genotypes with high potential among those distributed in
Azerbaijan and they can be used in carrying out work aimed at improving eggplant breeding.
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INTRODUCTION

Eggplant (Solanum melongena L.) is an important vegetable crop cultivated worldwide and
belongs to the genus Solanum in the family Solanaceae. Currently, China is the largest producer
of eggplant, with approximately 39.2 million tons produced from about 783,000 ha in 2019
(FAQ., 2020). The ancestor of eggplant, Solanum incanum (eggplant bitter apple), is considered
a pre-domesticated subtropical species native to West Asia and North Africa, and it has been
widely used as a valuable source of drought resistance and phenolic variation in eggplant
breeding programs (Knapp et al., 2013).

Eggplant is a common annual vegetable crop grown in tropical and subtropical regions of
the world (Kaur et al., 2014). Brinjal shows considerable regional variation in fruit
characteristics such as shape, size, color, and texture. As a result, numerous varieties and hybrids
are cultivated in different countries. The popularity of hybrid cultivars among growers is mainly
attributed to the large percentage of heterosis observed for yield (56.16%) and yield-related traits
(40.56-57.64%) (Sharma et al., 2013).

In recent years, nutritional habits have changed considerably, and the consumption of fruits
and vegetables has increased due to the abundance of health-promoting compounds they contain
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(YYahia et al., 2018). Fruits and vegetables provide a wide range of essential nutrients, including
minerals (Jiménez-Aguilar, Grusak, 2017), proteins (Raigon et al., 2008; Sedlar et al., 2021),
dietary fiber (Ciudad-Mulero et al., 2019), and antioxidants (Giirbiiz et al., 2018; Karasawa,
Mohan, 2018; Sidhu, Zafar, 2018). In particular, the increased appreciation of fruits and
vegetables has largely been attributed to the beneficial health effects associated with dietary
antioxidants (Hussain et al., 2014).

In Azerbaijan, eggplant is also an important vegetable crop and is widely cultivated in
various agricultural regions of the country. According to recent agricultural statistics, eggplant
production in Azerbaijan reached approximately 91.7 thousand tons in 2022.

This study was conducted with the aim of investigating the phenotypic diversity of local and
introduced eggplant varieties and variety-forms cultivated in Azerbaijan and evaluating their
agronomically important traits. Despite the widespread consumption and economic importance
of eggplant in the country, information on the phenotypic variability of germplasm materials and
traits related to yield is limited. Determining the level of phenotypic variation among local and
introduced forms is important for the efficient use of genetic resources in breeding programs.
Therefore, the vegetation and yield indicators of eggplant genotypes cultivated in open field
conditions under Absheron conditions were studied. The obtained results will assist in the
identification of promising genotypes and will serve as a scientific basis with useful data for the
development of future breeding strategies.

MATERIALS AND METHODS

The field experiment was conducted in 2025 under Absheron conditions. In the experiment,
local and introduced varieties and variety-forms of eggplant (Solanum melongena L.) were used.
In total, 23 eggplant varieties and variety-forms were used in the study. The phenotypic traits of
the varieties and variety-forms were studied and grouping was carried out based on phenotypic
traits.

The seeds were sown on March 5, 2025, the seedlings were pricked out, and after reaching
the appropriate vegetative stage, they were transplanted to the open field on May 2, 2025. The
experiment was conducted using a randomized complete block design (RCBD) with three
replications. In the experimental field, a total of 18 plants per genotype were planted, with a row
spacing of 100 cm and a plant spacing of 60 cm. During the vegetation period, standard
agrotechnical practices were applied to ensure optimal growth and development of the plants.
Irrigation of the plants was carried out using the drip irrigation method, and the water
requirement of the plants (ETc) was met at approximately 100% level. Control of weeds,
diseases, and pests, fertilization, and other agrotechnical practices were carried out in accordance
with local agricultural recommendations.

Phenotypic observations were conducted during the vegetation period and at the time of
harvest. Plant height, number of branches per plant, fruit dimensions (length and width), fruit
weight, number of fruits per plant, marketable and total yield per plant were studied. Statistical
analyses were performed to evaluate the differences among eggplant genotypes. Observations for
traits were carried out on 5 randomly selected marked plants in each variant.

Statistical analysis: the results obtained for trait parameters were analyzed by one-way
analysis of variance (ANOVA) using the Statgraphics Centurion XVII program (Statistical
Graphics Corporation, 2014). During the analysis, local forms selected as factors were taken.
The results were expressed as mean (+) standard deviation (SD). Differences between mean
values were considered statistically significant at the p < 0.05 level.

RESULTS AND DISCUSSION

As a result of the evaluation of eggplant genotypes, significant phenotypic variability was
determined for the studied traits. Descriptive statistics and analysis of variance (ANOVA) were applied to
assess the level of variation and to determine the statistical significance of differences among genotypes.
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Table 1.
Estimates of variability in eggplant landraces
Characters Mean Minimum  Wlaximum  Difference  |SD CV%
Bush height (cm) 66.07 53.00 86.00 33 B.47 12.8
Weight of single fruit 78.68 63.00 95.00 32 B.37 10.6
umber of fruits per plant |17.86 10.00 25.00 15 B.73 20.9
y to 50 percent flowering |66.51 52.00 78.00 26 5.02 9
N of branches per plant 6.57 4.00 9.00 5 1.63 24.8
Fruit Length (cm) 13.05 7.50 21.50 14 B.27 25
Fruit Diameter (mm) 6.73 4.00 12.00 8 1.44 21.5
Fruit yield (kg in plant) 1.40 0.75 2.09 1.34 D.31 21.9

The descriptive statistical indicators of the studied local eggplant varieties and variety-forms
are presented in Table 1. Significant phenotypic variability was observed for the evaluated traits,
which indicates the presence of a broad genetic base among the studied eggplant material.
Particularly, high variation was recorded for fruit length, number of branches per plant, and yield
indicators, which reflects significant phenotypic diversity among genotypes. Phenotypic
diversity in eggplant has been widely reported, particularly in fruit-related traits such as fruit size
and weight, which have been strongly influenced by domestication and breeding processes
(Shahmorad Moghanloo and Hasanov, 2024).

Table2.
Analysis of variance for fruit yield in eggplant genotypes
Source df im of Squares Mean Square F value P value
Genotype 22 6.20 0.28 29.59 <0.001
Error 46 0.44 0.01
Total 68 6.64

= not significant, * = significant at 5%, ** = significant at 1%

The results of the analysis of variance for fruit yield among eggplant genotypes are
presented in Table 2. The results showed that the effect of the genotype factor on fruit yield is
highly statistically significant (P < 0.001). This demonstrates the presence of significant genetic
variability among the studied genotypes.

melongena L.) genotypes.

Table 3.
Pearson correlation coefficients between morphological traits and fruit yield in 23 eggplant (Solanum

Bush | Weight Numb_er day to 50 N of Fruit Fruit F.rU't
height | of single of fruits percent | branches | Length | Diameter ylel_d
. per . (kg in
(cm) fruit plant flowering | per plant | (cm) (cm) plant)
Bush 1 0.17 -0.29 0.19 0.03 0.05 0.15 -0.19
height (cm)
Weight of 1 -17 0.20 0.02 -0.03 0.27 035"
single fruit
Number of 1 -0.02 014 [ -0327 | 0.04 0.86"
fruits per
plant
day to 50 1 0.05 0.01 0.08 0.08
percent
flowering
N of 1 -0.23 0.09 -0.11
branches
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per plant
Fruit 1 035" | -0.337
Length
(cm)
Fruit 1 0.17
Diameter
(cm)
Fruit yield 1
(kg in
plant)
NS = not significant, * = significant at 5%, ** = significant at 1%

Correlation analysis showed a strong and positive relationship between yield per plant and number of
fruits per plant (r = 0.861, p < 0.01), indicating that this trait plays a key role in yield formation. In
addition, single fruit weight showed a positive relationship with yield and fruit diameter (r = 0.349, p <
0.01; r = 0.266, p < 0.05), confirming that fruit size and fruit number contribute to total yield. In contrast,
fruit length showed a negative correlation with fruit number and yield, indicating a possible trade-off
between fruit size and yield potential. A moderate but statistically significant negative relationship was
observed between plant height and fruit number (r = —0.291, p < 0.05), which may reflect a greater
allocation of assimilates to vegetative growth in taller genotypes. The number of branches showed no
statistically significant relationship with yield, indicating a limited effect of canopy structure on yield
under the studied environmental conditions.

The strong positive correlation observed between fruit number and fruit yield in the present
study is consistent with previous reports in eggplant, where fruit number was identified as a
major determinant of yield (Kaushik et al., 2018; Kumar et al., 2020).
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Hierarchical cluster analysis using Ward’s linkage based on eight morphological and yield-
related traits revealed substantial phenotypic diversity among the 26 eggplant genotypes. The
dendrogram separated the genotypes into three major clusters at a rescaled distance of
approximately 20, indicating clear genetic divergence among groups. Genotypes within the same
cluster exhibited relatively similar phenotypic profiles, particularly for fruit-related traits such as
fruit length, fruit diameter, and fruit yield per plant. In contrast, clusters were clearly
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differentiated by variations in plant architecture and fruit characteristics, suggesting different
yield formation strategies among genotypes. The observed clustering pattern highlights the
presence of considerable variability within the studied germplasm and provides useful
information for selecting genetically divergent parents in eggplant breeding programs aimed at
improving yield and fruit quality.

CONCLUSION

The present study demonstrated the existence of significant phenotypic variability among
local eggplant varieties and variety-forms cultivated in Azerbaijan. The number of fruits per
plant and single fruit weight were identified as the main traits contributing most to yield. The
significant genetic variability observed among genotypes provides promising opportunities for
the selection of superior parents in eggplant breeding programs. In addition, cluster analysis
revealed clear genetic differentiation among genotypes, which can be effectively utilized in the
development of high-yielding and well-adapted eggplant varieties. The obtained results provide
valuable scientific information for the selection and genetic improvement of eggplant, as well as
for the conservation of local germplasm resources in Azerbaijan.
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AZORBAYCANDA YAYILMIS BADIMCAN (Solanum melongena L.) SORTLARININ VO SORT
FORMALARININ FENOTIiPiK VO AQRONOMIK OHOMIYYOTLI OLAMOTLORINO QORO
QiYMOTLONDIRILMOSI

Babak Sahmurad Muganlu®, Zeynal 9kparov, Sabir Hasanov
Azarbaycan Respublikast Elm va Tahsil Nazirliyi Genetik Ehtiyatlar Institutu

Badimcan (Solanum melongena L.) diinyanin tropik vo subtropik bolgalarinds genis becarilon, gida
bitkisidir vo yiiksok iqtisadi ohomiyysto malikdir. Yerli genofond niimunslori igerisinde fenotipik
miixtolifliyi ilo forqlonon sort vo sort-formalardan mohsuldarligin vo meyveo keyfiyystinin
yaxsilagdirilmasina yonalmis seleksiya programlarinda istifado mithiim shomiyyat dasiyir. Aparilmig
todgiqat isinin asas moqsadi Azorbaycanda becarilon badimcanin yerli vo introduksiya sort vo sort-
formalarini fenotipik olamatlorine gére qruplasdirmaq veo tosarriifat slamatlorine gors qiymstlondirmak
olmusdur. Tadqigat igi 2025-ci ildo Abseron soraitinde 23 badimcan sort va sort-formasi iizerinda
apartlmigdir.  Saho tacriibalorinds ii¢ tokrarli tasadiifi bloklar tisulundan istifade edilmisdir. Tadqigat
zaman1 bitkilorin morfoloji slamatlori, mohsuldarliqla olageli oslamatlor, o ciimladon  25-75%
cicoklonmoys godar olan giinlorin sayi, bitkilorin hiindiirliiyii, bir bitkide olan budaq sayi, meyvs sayi,
meyvalorin uzunlugu, diametri, kiitlasi va bir bitkinin mohsuldarliq gostaricisi slamatlori dyranilmisdir.
Oyronilmis sort va sort-formalar (genotiplar) arasinda forgliliyin soviyyasini miioyyan etmok igiin tosviri
statistika, dispersiya analizi (ANOVA), korrelyasiya analizi vo iyerarxik klaster analizi metodlarindan
istifado olunmugdur. Miisyyonloasdirilmisdir ki, dyronilon genotiplords istehlak¢ilarin toloblorine {iygun
ohamiyyatli fenotipik miixtaliflik movcuddur. Bir bitkinin mehsuldarliq gdstericisi ila bitkide olan meyve
say1 arasinda yiiksak, etibarlt miisbat korrelyasiya (r = 0.861, p < 0.01) miisyyon edilmisdir ki, bu da
homin slamatin mahsuldarligin formalasmasinda asas rol oynadigini gostarir. Klaster analizi naticesinda
genotiplor li¢ osas qrupa ayrilmis vo bu da toadqiq olunan genotiplor arasinda ohomiyyatli genetik
forqliliyin mévcudlugunu oks etdirmigdir. Tocriilbo Azorbaycanda yayilmig genotiplorin igarisindon
yiiksok potensiala malik olan genotiplorin oldugunu gosterir vo onlardan badimcanin seleksiyasi islarinin
tokmillagdirilmasi istiqgamatinda islor aparilmasinda istifads oluna bilar.

Acgar sozlor: badimcan, Solanum melongena, fenotipik doayiskonlik, yerli formalar, mohsuldariig
alamatlari, korrelyasiya analizi, klaster analizi
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OLIEHKA COPTOB 1 COPT-®OPM BAKJIAJKAHA (Solanum melongena L.),
PACIIPOCTPAHEHHBIX B ASEPBAUTKAHE, HA OCHOBE ®EHOTUIIMYECKHUX U
XO3511iICTBEHHO IEHHBIX TIPU3HAKOB.

Bbatex laxmypan Myranay*, 3eiinan Aknepos, Cadéup I'acanos
Hucmumym cenemuueckux pecypcos Munucmepcmea Hayku u 00pazoeanus
Asepbatioscanckoti Pecnyonuku

Baxmaxan (Solanum melongena L.) sBisieTcss MHINEBOH KyJIbTYpOM, IIMPOKO BBIpAlMBacMOil B
TPONMYECKMX W CYOTPONHMYECKHMX pPETHOHAX MHpa M OO0NAJalomMi BBICOKOW SKOHOMHYECKOH
3HaunMocThio. Cpenu 00pa3moB MecTHOTO TeHodoHza copTa W copT-(GOpMBI, OTIHYAIOIIUECS
(eHOTHNHNYECKUM pa3HOOOpa3ueM, UIPAIOT BAXKHYIO POJIb B CEIEKLIMOHHBIX IPOrpaMMax, HalpaBJIeHHbBIX
Ha TOBBILICHUE YPOXKaHHOCTH U KavecTBa I1010B. OCHOBHOM IENBI0 POBEIEHHOTO HCCIIEAOBaHHS OBLIO
TPYNITUPOBAHNE MECTHBIX M MHTPOJIYLUPOBAHHBIX COPTOB M cOpT-PopM OakiaxkaHa, BHIPAIIMBAEMBIX B
AzepOailipkane, 10 (EHOTHIIMYECKUM IPU3HAKAM M HMX OLEHKAa @0 XO3IHCTBEHHO-LICHHBIM
xapakrepuctukaM. VccienoBarensckas pabora Obia mpoBeneHa B 2025 romy B yCIOBHAX AMIIepoHa Ha
23 coprax u copT-hopmax OakiakaHa. B TONEBBIX OMBITAX MCIONB30BAIICS METO CIyYalHBIX OJIOKOB C
TpeMsl MOBTOPHOCTSIMH. B Xoze uccienoBaHust U3ydyaauchb MOPQOIOTHYECKHE MPU3HAKU PACTEHUH U
MIPU3HAKH, CBSI3aHHBIE C YPOXAMHOCTBIO, BKJIOYAsl KOJNMYECTBO IHEH no 25-75% uBeTeHus, BBICOTY
pacTeHMi, YMCIIO BETBEM Ha OJHO pacTEHHE, YHCIO IUIOAOB, IJIHHY, TUAMETP U Maccy IUIOJOB, a TaKkKe
[I0Ka3aTellb YPOXKAHHOCTH OJHOTO pacTeHus. I onpeneneHuss ypoBHs pa3indyuil MEXy W3y4EHHBIMU
copraMd Hu copT-(popMamu (FE€HOTHIIAMM) HCIIOJIB30BAIUCH METOIbl ONUCATEIBHOM CTAaTHCTHKH,
mucriepcuoHHoro aHaiu3a (ANOVA), KOppensIUMOHHOTO aHaju3a U HEepapXU4ecKoro KIacTepHOro
aHann3a. YCTaHOBJICHO HAJIMYKME 3HAYUTEIBHOTO (EHOTHIIMYECKOTO pazHoOOpa3ws cpeln H3yYeHHBIX
TCHOTUIIOB, COOTBETCTBYIOILETO TpeOOBaHUSAM MoTpeOuTeneld. BolsiBieHa BbICOKas HOCTOBEpHAs
nonoxkutenbHas koppemsanus (r = 0.861, p < 0.01) Mexay ypokaliHOCTBIO OJTHOTO PACTeHHS U YHCIIOM
IUTO/IOB, YTO YKAa3bIBaeT HA KIIOYEBYIO POJIb JIAHHOTO TpU3HAaKa B (JOPMUPOBAHWHU ypoxKaiHOCTH. B
pe3yibTaTe KIacTEpPHOIO aHAJIN3a FeHOTHITB OBLIM pa3efieHbl Ha TPU OCHOBHBIE TPYIIIbI, YTO OTPAXKAET
HINYME 3HAYMUTENBHOW TeHeTHYeCKOH audp¢epeHImanuy MeXIy H3YYeHHBIMH MaTepuaaMu.
[Mony4yeHHble pe3yibTaThl IMOKA3bIBAIOT, YTO CpPEJM TEHOTHIIOB Oakia)kaHa, pPacHpOCTPaHEHHBIX B
AsepOaiipkane, UMEIOTCS (POPMbI ¢ BBICOKUM ITOTEHI[HAJIOM, KOTOPBIE MOT'YT OBITh HCIOJb30BaHbBI IS
COBEpPILIEHCTBOBAHUS CEIEKLMOHHON pabOTHI 10 yIIy4IIEHHIO OaKyiaxaHa.

Knwuesvie cnosa: daxnasican, Solanum melongena, ¢enomunuueckas uzmMeHUU8OCMb, MeCmuble
Gopmbl, nPUSHAKU YPOICAUHOCTNU, KOPPETAYUOHHBII AHANU3, KIACMEPHBII AHATIU3
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