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The article presents the findings of a biomorphological evaluation conducted between
2016 and 2018, focusing on 105 eggplant collection samples sourced from different geographical
origins on the Absheron Peninsula in the Republic of Azerbaijan. Additionally, 59 of these
samples underwent evaluation based on physiological indicators. The research categorized the
eggplant samples into three groups based on their ripening time: mid- season (81-100 days) -
24.9%, mid-late-season (101-120 days) - 56.2%, and late-season (121-148 days) - 21.9%. Specific
eggplant varieties were identified for each group. Group I (81-90 days) included representatives
140/A, 69/B, 141, 142, 152, and 162, while Group II (101-102 days) comprised samples 137,
140/B, 149/A, 149, 149-199, 213, 232, 239, 242, and 243. Group III (121-124 days) consisted of
varieties exhibiting late-ripening characteristics. Some varieties within the collection showed
variations in leaf area, photosynthetic potential, chlorophyll content in leaves, absolute leaf
surface density, total wet and dry biomass. These characteristics make them valuable primary
candidates for future breeding efforts, targeting enhanced productivity and adaptability. The
study also suggested an optimal model for photosynthetic indicators to achieve high eggplant
yields (ranging from 290 to 800 g/ha).
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The Scientific Research Institute
of Nutrition recommends a yearly eggplant
consumption of 2-5 kg per person for normal life
activity. However, our calculations indicate that this
amount should be at least 5-8 kg annually. When
considering various canned eggplant products,
such as salted, vinegared, and caviar forms, the
recommended intake should be at least 9-12 kg
per year. Factoring in the projected population of
the republic in 2024-2025, which will exceed 11
million people, the estimated demand for eggplant
production is 99-132 thousand tons. Regrettably,
the current average eggplant production in
Azerbaijan stands at only 86,519.73 tons'.

*Corresponding author E-mail: eyvazov.aladdin@mail.ru

The calorie content of eggplant fruits
is approximately 25-30 KC. Eggplants contain
protein in the range of 0.8-2.24 g, fat ranging from
0.2-0.52 g, carbohydrates between 7.1-8.7 g, and
ash elements at 0.87 g2. Additionally, eggplant is a
good source of various vitamins, including vitamin
A, vitamin E, vitamin K, and vitamin C (ranging
from 2 mcg to 43 mg), as well as vitamins B1, B2,
B3, B4, BS, B6, and B9 (ranging from 14 mcg to
9.4 mg)’. Moreover, eggplant is rich in several
macro- and microelements that are beneficial for
the human body: Ca (6.0 mg/ 100 g), Fe (0.3 mg),
Mg (11 mg), F (15.0 mg), K (123 mg), Na (40.0
mg), Zn (0.1 mg), Cu (0.1 mg), Mn (0.1 mg), Se
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(0.5 png), U (0.2 pg), St(15 mg), Ge (47 mg/100
g

Several research studies have investigated
the factors that impact the ideal growth and
development of eggplant varieties and hybrids.
These works have clarified both the positive
and negative effects of environmental factors
on eggplant development and have put forth
suggestions for optimization. While the influence
of plant structure, leaf surface, and certain
photosynthetic parameters on eggplant productivity
has been examined for high-yielding varieties in
various studies, an optimal model for these factors
has not been proposed yet >¢ 789,

The aim of this study is to assess the
eggplant collection samples based on photosynthetic
indicators and productivity, with the objective of
identifying the optimal criteria for developing a
high-yielding variety model.

MATERIAL AND METHODS

The material for this study consisted
of samples obtained in 2016-2017 from various
sources, including the gene foundation of the
Scientific Research Institute of Vegetable Growing,
All-Russian Research Institute of Vegetable
Breeding and Seed Production (VNIISSOK),
Institute of Genetic Resources of the Ministry
of Science and Education of the Republic of
Azerbaijan, and the World Vegetable Center.

The leaf surface area of eggplant varieties
was measured using a portable device called LI-
3000 C, while the chlorophyll content in the leaves
was assessed using a Chlorophyllmeter SPAD-502
by comparing the results with the device’s attached
table. To determine the amount of dry biomass
and dry matter, the method described by A.IL
Ermakov was employed!?, and the raw biomass
was measured by weighing on a chemical-technical
balance.

The photosynthetic potential (PP) was
calculated by multiplying the leaf surface area
(Lor) measured during the vegetation period by
the number of days the vegetation lasted (Tv).

PP=Lor x Tv!b1?

The absolute leaf surface density (ALSD)
refers to the dry leaf mass per unit area of the leaf
surface, expressed in mg/cm?'2,

The research findings underwent statistical
analysis, and correlations between various
indicators were established!>'*. A total of 105
collection samples, situated in the source material
nursery, were examined, with physiological studies
conducted on 59 of them. The samples were planted
using the seedling method in a scheme of 70x25
cm. The results were compared with regionalized
varieties Zahra and Gyanja in Azerbaijan. Following
planting, essential agrotechnical measures such as
irrigation, fertilization, mulching, and dredging

Mid-season samples
(81-100 days)

Mid-late season samples
(101-120 days)

Late — season samples
(121-148 days)

Fig. 1. Organizing the collection samples of eggplants based on their level of ripening (averaged data from 2016
to 2018).
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were implemented, and phenological observations
were recorded. Physiological studies on the
eggplant collection samples were conducted during
the period of mass flowering and the initiation of
fruit formation.

RESULTS AND DISCUSSION

Based on the phenological observations,
the studied collection of samples can be categorized
into three groups based on their maturity, from the

time of planting seedlings to the technical ripeness
of fruits: mid-season, mid-late-season, and late-
season. Group I, comprising 23 samples (21.9%
of the total), had a maturity period of 81-100 days.
Examples of this group, maturing in 81-90 days,
include 140/A, 69/B, 141, 142, 152, and 162.
Group II, the largest with 59 samples (56.2% of
the total), took 101-120 days to mature. Examples
within this group, maturing in 101-102 days, are
137, 140/B, 149/A, 149/B, 149, and 150. Group
I, also consisting of 23 samples (21.9% of the

142,153,200/,
220, 240, 184 (427-
453 c/ha)

High -yielding varieties
(460-880 c/ha)

Medium-yielding varieties
(369-453 c/ha)

Low -yielding varieties
(200-360 c/ha)

X + Sg =406, 7813, 20 c /ha; Cy =24, 927 SIDgs- 37,77 c/ha

Fig. 2. Organizing the collection samples of eggplants based on their yield (averaged data from 2016 to 2018)
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Fig. 3. A selection of eggplant varieties with varying leaf surface areas (averaged data from 2016 to 2018, ranging
from 12.6 to 18.1 thousand m*ha).
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total), required the longest time to mature, 121-148
days. Typical examples of this group, maturing in
121-124 days, include 199, 213,232,239, 242, and
243 (Figure 1).

Consequently, the research revealed that
the majority of the studied samples (59 samples
or 56.2%) belonged to the mid-late-season group,
similar to the regionalized Zahra variety. Among
the samples, 140/A proved to be the earliest

maturing variety, taking 81 days, while 216 was
the latest, maturing in 148 days.

A statistical analysis of the 2-year
(2016-2017) and 3-year average productivity
indicators of the studied collection samples was
conducted, leading to the determination of an
average mathematical value of 406.78+13.20 c/
ha. The coefficient of variation was found to be
24.92%, and the SID, amounted to 37.77 c/ha.
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Fig. 4. Samples of eggplant varieties showing variations in the quantity of chlorophyll in the leaves (averaged
data from 2016 to 2018, ranging from 309.4 to 337.0 mg/100 fresh weight).
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Fig. 5. Samples of eggplant varieties with distinct photosynthetic potentials (averaged data from 2016 to 2018).
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Based on the statistical analysis, it was observed
that 32 collection samples (30.48%) demonstrated
higher values in terms of average productivity,
ranging from 460-880 c/ha, exceeding 444.55 c/
ha/ha during the research years, with a 95% level
of probability. Conversely, 55 samples (52.38%)
showed lower values with an average productivity
range of 200-360 c/ha. The average yield of the
remaining 18 samples (ranging from 369.0 to
453.0 c/ha) could not be considered reliable since
neither the upper nor lower values fell within the

interval of the 95% probability level (Fig. 2). The
typical representatives of high-yielding varieties
(168, 140/A,206, 179/A, and 254) exhibited yields
ranging from 547-880 g/ha.

Based on the conducted research, it can be
concluded that certain variety samples of different
geographical origins, introduced from foreign
countries, have successfully adapted to local
conditions and demonstrated advantages in terms
of both biomorphological and value-economic
characteristics. These variety samples can be
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Fig. 6. Eggplant varieties differing in total wet biomass content (averaged data from 2016 to 2018)
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Table 1. Model of optimal photosynthesis parameters for obtaining high yields of eggplant varieties

Yield, Leaf surface Photosynthetic Absolute leaf Amount of Total fresh Total dry
c/ha area,thousand potential,min surface density, chlorophyll in biomass,c/ha  biomass,c/ha
m?*day/ha m?day/ha mg/cm? leaves, mg/100g
Fresh weight

290-400 6,7-11,1 829-1146 5,83-6,35 183-213 115-135 18-23
401-500 11,2-12,2 1200-1370 6,40-7,50 215-263 136-157 23,1-25,0
501-600 12,4-13,4 1400-1600 7,51-8,12 270-310 160-180 25,1-27,0
601-700 13,4-14,8 1600-1800 8,23-9,02 310-330 181-200 27,1-28,2
701-800 15-18.,5 More than More than More than More than More than

1800 9,02 331 200 28,3
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Fig. 7. Eggplant collection samples that vary in ALSD value and total dry biomass value (averaged data from
2017 to 2018)
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regionally classified in the country and utilized
effectively in further breeding programs aimed at
enhancing productivity.

The growth processes and accumulation
of dry matter, as well as other beneficial compounds
such as sugars, ascorbic acid, proteins, and amino
acids, are closely linked to photosynthesis, which is
an essential physiological property of plants'>!6:17:1%,

Throughout the years of research, 59
eggplant collection samples were evaluated
based on parameters including leaf surface
area, photosynthetic potential (PP), absolute
leaf surface density (ALSD ), total wet and dry
biomass, leading to the proposal of an optimal
physiological parameter model for high-yielding
varieties. Statistical analysis of the evaluated
indicators indicates that the average leaf surface
area for the collection samples was 4.48 + 0.48
thousand m?ha, with a coefficient of variation of
76.10% and an SID, of 1.31 thousand m*ha or
26.84%. Consequently, due to the high coefficient
of variation, it becomes possible to select samples
(ranging from 12.6 to 18.1 thousand m?/ha) that
significantly differ in terms of leaf surface area
with a 95% probability. Notable examples of these
samples include 181 (12.6),223 (12.7),226 (13.1),
189 (13.3), 140/B (13.4), 180 (13.7), 167 (16.8),
and 222 (18.1 thousand m?/ha) (Fig. 3).

As depicted in Figure 5, all other samples,
with the exception of 181 and 180, exhibit elevated
values of photosynthetic potential (ranging from
1601.1 to 2511.3 m? day/ha).

It is well-established that the amount
of chlorophyll present in the leaves provides
insights into the efficiency and productivity of a
plant’s photosynthetic apparatus'+'**. Through
the research conducted, it was determined
that the average amount of chlorophyll in the
leaves (mg/100 g of wet weight) among the
eggplant collection samples is 249.47+6.97, with
a coefficient of variation of 21.45% and SID  of
19.99 mg/100 g or 8.0%. While this characteristic
shows less variability compared to leaf area and
plant photosynthetic potential (PP), it still allows
for a sufficient number of initial donors to be
selected based on the amount of chlorophyll in
the leaves. Figure 4 displays samples with high
chlorophyll content, ranging from 309.4 to 332.0
mg/100 g ww.

Assessing the collection accessions based

on the ALSD value, which serves as a crucial
indicator of a plant’s adaptability to environmental
factors, can prove to be a valuable “test” indicator
in breeding, addressing both adaptability and
productivity''#21223 The average value of ALSD
(absolute leaf surface density) was calculated
to be 6.53+0.22 mg/ cm?, with a coefficient of
variation of 25.49%, and an SID; of 0.31 mg/
cm?, corresponding to 4.75%. Figure 7 displays the
collection samples exhibiting high ALSD values
at a 95% probability level, making them potential
valuable donors in the selection of drought-resistant
and heat-resistant varieties for further breeding
purposes.

Monitoring the changes in total wet
and dry biomass of plants, considered a crucial
indicator of photosynthetic activity, across
collection samples revealed that the average
total wet biomass is 119.64+5.08 c/ha, with a
coefficient of variation of 37.09%, and SID, of
16.88 c/ha or 14.11%. As for total dry biomass,
the corresponding values were 21.38+0.74, 26.59,
and 2.11, or 9.90% respectively. Samples 140/A,
140/B, 164, 167, 207, and 226 were singled out
for exhibiting these characteristics (Figures 6 and
7). These samples hold potential for effective use
in breeding programs aimed at enhancing both
productivity and adaptability.

The research resulted in the identification
of an optimal model for photosynthetic indicators
to achieve different eggplant yields (ranging from
290 to 800 g/ha) from various varieties. These
indicators can be attained by properly adhering to
agrotechnical guidelines. The study demonstrates
that, in order to obtain 700-800 c/ha of eggplants
on the Absheron Peninsula, the recommended leaf
surface area should be within 15-18.5 thousand m?%
ha, the crop’s photosynthetic potential (PP) should
be at least 1800 thousand m?* day/ha, the absolute
leaf surface density (ALSD ) should exceed 9.02
mg/cm?, the amount of chlorophyll in the leaves
should be at least 331 mg/100 g wet weight, and
the total wet and dry biomass should be more than
200 and 28.3 ¢/m? ha, respectively (see table).

CONCLUSION
Based on the biomorphological

evaluation of 105 eggplant collection samples and
physiological indicators of 59 samples conducted



980 EYVAZOV, Biosci., Biotech. Res. Asia, Vol. 20(3), 973-981 (2023)

on the Absheron Peninsula of the Republic of
Azerbaijan from 2016 to 2018, the following
conclusions can be drawn:

1. The eggplant collection samples are categorized
into three groups based on their ripening period:
Group I (21.9%) represents mid-season varieties
with a ripening period of 81-100 days, Group II
(56.2%) includes mid-late-season varieties with
a ripening period of 101-120 days, and Group
I (21.9%) comprises late-season varieties with
a ripening period of 121-148 days. The typical
examples for Group I (81-90 days) are 140/A, 69/B,
141, 142, 152, and 162, for Group 11 (101-102 days)
are 137, 140/B, 149/A, 149/B, 149, and 150, and
for Group III (121-124 days) are 199, 213, 232,
239, 242, and 243.

2. Selected among the varietal samples are
those exhibiting variations in leaf surface area,
photosynthetic potential of plants, chlorophyll
content in leaves, specific surface density of leaves,
total wet and dry biomass. These samples are
highly recommended as valuable primary donors
for future selection processes, with a focus on
enhancing productivity and adaptability.

3. A recommended model of photosynthetic
parameters is proposed to achieve a high yield
from eggplant plants, ranging from 290 to 800 g/ha.
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