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Abstract In the present article, results of an analysis of the correlation between physiological and yield indicators in
soft-wheat collection samples from Central Asia and Kyrgyzstan, grown under the unique soil-climatic conditions of the
Khorezm region in 2023-2025, are presented. According to the results, the strength of the correlation between total
chlorophyll and yield was assessed by a linear regression equation; theoretically it is shown how an increase in total

chlorophyll within a given numerical range leads to an increase in yield (g/m=¢
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1. Introduction

With the rapid growth in world population, a significant
increase in demand for wheat is expected. This in turn makes
it imperative to optimise wheat-production efficiency: to raise
wheat yield and quality, to accelerate breeding processes,
refine cultivation technologies, and develop varieties adapted
to climate change.

Today, particularly high temperatures and sharp temperature
fluctuations during grain filling pose serious problems for
wheat production, increasing yield instability and posing
a threat to food security. Abiotic and biotic stress factors
often act individually or jointly to affect morphological,
physiological, biochemical, and molecular changes in plants,
and ultimately reduce yield.

Temperature changes occur naturally during the growth,
development and reproduction phases of plants. The rising
level of risk associated with climate change is already shown
to reduce crop yields globally, and heat waves remain a
serious threat to future global food security. Under such
complex and variable environmental conditions, to ensure
stability of wheat yield there is increasing demand for varieties
with high genetic potential and the flexibility to adapt to
unfavourable abiotic and biotic factors (high temperature,
water deficit, soil salinity, etc.). This in turn requires in-depth
study of genotype, environment and genotype>environment
interaction relationships in terms of plant growth, development
and yield. Genotype>environment analysis allows breeders
to identify genotypes that can provide stable high yield under
different agro-ecological conditions.
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In our Republic a number of reforms have been undertaken
in agriculture including creation and introduction of soft
wheat varieties introduced from abroad, with high agronomic
traits, resistance to diseases and pests, into production.
Uzbekistan’s “New Uzbekistan Development Strategy”
identifies as a task the development and introduction of new
varieties of agricultural crops adapted to local soil-climatic
and ecological conditions [1]. In this context, under today is
complex environmental conditions, the creation and introduction
of new varieties resilient to abiotic and biotic stress, adaptable
to environmental conditions, is of considerable importance.

In this regard the present study contributes to the
implementation of the laws and decisions of the Republic
of Uzbekistan, in particular the Decree of the President of
the Republic of Uzbekistan dated 17 June 2019 Ne PF-5742,
“On measures for efficient use of land and water resources in
agriculture”, the Decree dated 23 October 2019 Ne PF-5853
“On approval of the 2020-2030 strategy for development of
agriculture in the Republic of Uzbekistan”, and the Decree
dated 6 March 2020 Ne PQ-4634 “On measures for introduction
of market principles in wheat cultivation, procurement and
marketing”, as well as other normative-legal documents [2]
related to this activity.

2. Materials and Methods

Taking the above into account, during 2023-2025 soft
wheat collection varieties from Central Asian and Kyrgyz
germplasm were grown on the field of the Khorezm
Experimental Station of the Institute of Cotton-Selection,
Seed Production and Cultivation Agro-Technologies, in the
soil-climatic conditions specific to the Khorezm region, in
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order to study the interaction of genotype and environment
on their physiological, morphological, quality and yield
indicators. The content of chlorophyll in the plants was
measured by SPAD 500 and leaf-area indicator by the LI
COR 3100C device.

3. Results and Discussion

Chlorophyll content is one of the complex genetic traits
and its manifestation depends on endogenous and exogenous
factors. Among the important factors for the high content of
chlorophyll in plants are nitrogen-fertiliser [7] applications.
Impairment of synthesis of photosynthetic pigments is
caused by a number of biotic [5,6] and abiotic [3] factors. In
addition to chlorophyll, plants also contain carotenoids,
pigment groups that give yellow, orange and red colours,
assist in light absorption and protect plants from excessive
light. The aim of measuring chlorophyll is not only to
determine its quantity, but also to obtain broad information
on the general physiological state of the plant and its
plasticity under stress conditions.

This analysis serves several important aspects. Chlorophyll is
the main pigment in the photosynthesis process [8]. Higher
chlorophyll content indicates higher photosynthetic potential
and thus higher efficiency of converting solar energy into
organic matter, which in turn leads directly to higher biomass
accumulation and yield. Chlorophyll content serves as a
rapid indicator of plant status.

Under stress factors such as drought, high temperature,
salinity, nutrient deficiency or disease, the chlorophyll
content can decrease. Therefore, by measuring chlorophyll
the plant’s ability to resist stress can be assessed. Breeders
widely use chlorophyll-content measurement to evaluate
varieties photosynthetic potential at early stages, enabling
selection of those with high yield potential [4].

287

Analysis of the results showed that when chlorophyll
content was analysed the differences among varieties were
clearly manifested. According to the results, in 2023 the
varieties overall mean was 55,2+1,10; the varieties Vostorg
(56,649,93), Kamol (57,240,80), Sila (57,740,96) and Nikifor
/IKroshka (57,9+1,28) showed higher values than the mean.
(Then you list the table etc.).

In 2024 the overall mean chlorophyll content rose to
57,1#1,10 due to the relatively cooler and more humid
weather (average temperature 19,83<C, annual rainfall 98
mm, with heavy rainfall (50 mm) in March). Such favourable
conditions created an optimal environment for photosynthesis,
leading to an increase in chlorophyll content. As a result,
Nikifor//Kroshka (61,840,65) and Sila (60,3%1,36) varieties
recorded the highest results, followed by Kamol (59,740,77),
Vostorg (57,0+#1,55) and Vlada (56,940,71). The lowest
results were in Starshina (54,240,90) and Ayvina (54,3+1,61)
varieties.

In 2025 the overall mean chlorophyll content was
56,0+1,44, lower than in 2024. The decrease is explained
by early temperature stress (up to 35<C) during the heading
and flowering periods in April-May, despite the average
temperature (19,67<C) and rainfall (147 mm) being relatively
favourable. Nevertheless, varieties Nikifor//Kroshka (60,6
1,78) and Sila (57,4+1,86) retained high values; Kamol
(56,640,94) and Vostorg (55,940,86) also yielded above-
average. The lowest three-year means were observed in
Starshina (54,2+1,58) and Ayvina (54,6+1,77).

According to the three-year average results, the total
average chlorophyll content of the varieties was (56,240,51).
The varieties Nikifor//Kroshka (59,9#1,13) and Sila
(58,540,92) showed results above the general average. The
varieties Kamol (57,840,95), Vostorg (56,540,32) and Vlada
(56,140,44) also showed results above the average. The
lowest three-year average values were found in the varieties
Starshina (53,940,30) and Ayvina (54,240,23).

Table 1. Chlorophyll content of varieties (SPAD-500)

Vararieties Years Average Leaf area Grain yzield
2023 2024 2025 score (cm) g/m
Durdona 54,1:41,29 55,240,68 54,841,75 54,740,35 378,7462,6 389,545,50
Vostorg 56,6:40,93 57,04,55 55,940,86 56,540,32 345,2488,7 441,028,0
Starshina 53,3:+,18 54,240,90 54,2+ 58 53,940,30 21124351 265,0-4,0
Kamol 57,240,80 59,740,77 56,640,94 57,840,95 292,9+418,6 420,0426,0
Sila 57,7+40,96 60,3+1,36 57,4+1,86 58,540,92 267,5429,1 5725455
Ayvina 53,8:+1,53 54,3+,61 54,6:,77 54,240,23 323,8434,6 370,044,0
::':;':;LZ 5704128 | 61,84065 | 6004178 | 5994113 | 309,8451,0 543,046,0
Kasiet 54,8:41,41 55,7+1,38 55,142,14 55,240,26 373,8449,6 349,0452,0
Adyr 55,0-+,14 55,9165 55,5:41,36 55,540,26 22484237 421,043,0
Vlada 55,4:40,52 56,940,71 55,940,39 56,140,44 2244413 4 335,046,0
Average score | 55,2:41,10 57,14,10 56,0-+,44 56,240,51 295,2440,6 410,543,46
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Figure 1. The effect of total chlorophyll on productivity

The analysis shows that although chlorophyll content
varied among years, varieties such as Nikifor//Kroshka and
Sila exhibited superiority in this trait. Higher chlorophyll
content helps the plant to carry out photosynthesis more
efficiently, which positively affects overall growth and yield
potential.

To clarify the results, a regression equation was used to
identify the regression coefficient. According to the findings,
the correlation between total chlorophyll and yield was
assessed by a linear equation, i.e., theoretically evaluating
how much yield increase results from a given increase in
total chlorophyll. In the regression analysis the blue points
on the graph represent actual total chlorophyll values, and
red points represent predicted or theoretically increased yield
values. From the equation shown on the graph, y=0,018x
-48,8, the regression coefficient of 0,018 was recorded. This
means that a 1 mg/g increase in total chlorophyll leads to a
0,018 % increase in yield (g/m=

Although high photosynthetic potential (chlorophyll
content) forms a basis for increasing yield, in itself it is not
sufficient. Other factors affecting yield, such as number of
grains per m=2and thousand-grain weight, must also be high.
The high chlorophyll content of varieties Nikifor//Kroshka
and Sila may indicate their resilience to environmental stress,
yet this resilience does not guarantee high performance of all
yield components.
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