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INTRODUCTION

Relevance of the topic and level of study. The Strategic Road
Map (Strategic Goal 7.2.2, Priority 2.2.) emphasizes the importance
of increasing self-sufficiency in food production by boosting output
without expanding existing agricultural lands, progressively replac-
ing imports, and enhancing local seed production. Notably, it high-
lights substantial opportunities to increase the production and export
of several key products, including tomatoes™.

Azerbaijan, with its favorable soil and climate conditions for
vegetable cultivation, has long seen tomatoes dominate as the primary
vegetable in terms of sown area, production volume, and consump-
tion. Increasing tomato production is especially important for ensur-
ing year-round availability of vegetables within recommended nutri-
tional standards. As a profitable industry with strong export potential,
tomato cultivation holds a significant role in the agricultural econo-
my. Currently, tomato production stands as the most lucrative sector
within Azerbaijan's non-oil industry.
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Figure 1. Export of tomatoes from the Republic of Azerbaijan ?

! Azorbaycan Respublikasinda kond tosorriifati mohsullarmin istehsala vo emalma dair
Strateji Yol Xaritasi // 6 dekabr 2016-c1 il,-Baki: Qanun,-2016. -177 s.

2 Azorbaycan Respublikasinda 2021-ci ilde kond tesorriifat: bitkilarinin okin sahasi, mohsul
y1gim vo mohsuldarligi haqqinda / Azasrbaycan Respublikasi Dévlet Statistika Komitasi
/I-Bak1:-2022. -787 s.
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Although tomato production and exports have increased in our
country, challenges within the industry's seed production system remain
significant’. Farmers still rely on imports for access to durable, high-
yielding tomato varieties and hybrid seeds. Ensuring a stable supply of
locally produced tomato seeds, reducing import dependence, and transi-
tioning to domestic seed production are critical challenges for our coun-
try’s agricultural sector, including advancements in breeding and seed
science”. Therefore, our country needs to explore the potential of utiliz-
ing valuable, adaptable genotypes-particularly zoned varieties-in breed-
ing programs. Building a breeding system that incorporates new tech-
nologies for tomato seed production and establishing a reliable seed
fund are crucial steps forward.

According to principles of selective breeding and international
best practices, the solution lies in utilizing adaptable local genotypes as
source material. These local genotypes, having been cultivated in our
country for many years, possess high adaptability and are regarded as
valuable assets for breeding efforts. Their high productivity and excel-
lent fruit quality make them well-suited to meet population needs.

Maintaining the productivity, stability, and flavor qualities of
these genotypes-and reliably transferring these traits to new varieties
and F1 hybrids through breeding-is achievable by using pure-line
source material®.

There is a pressing need to study the economic and biomorpho-
logical characteristics of zoned tomato varieties, their adaptability to
stress and major diseases, and to develop pure lines and conduct
foundational research for organizing primary seed production. This
work is a crucial component of broader efforts to protect biodiversity
in our country.

To ensure the stability and resilience of locally developed F1

3 Azorbaycan Respublikasinda “2008-2015-ci illords ohalinin orzag mohsullari ilo etibarli
tominatina dair Dovlat Proqrami” // 2 mart 2001-ci il (25 avqust 2008-ci il tarixds olan
dayisiklik vo olavalar). //-Baki: Qanun,-2009. Ne 3004.

* Toxumeuluq haqqinda Azorbaycan Respublikasmin Qanunu, | hisss // Azorbaycan
Respublikasinin Prezidenti Heydor Oliyev Baki sohari, 11 mart 1997-ci il Ne257-1Q.

5
Horanncen, B.JI. O HacienoBaHWM B MOMYJSANHAX U YUCTHIX JMHUIX / B.JI. MoranHceH.-
Mocksa-Jleannrpan: «[lomurpadkauray, -1935.-78 c.
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hybrids, a collection of genetically pure parental lines from zoned
tomato varieties has been established, and primary seed production
has been organized. In light of global climate change, it is increasing-
ly pertinent to re-evaluate the influence of genetic and agroecological
conditions on the biomorphological and economically significant
traits of local genotypes.

Object and subject of research: The study selected 77 toma-
to varietal samples, including zoned selection varieties of both local
and foreign origin, promising lines, and gene pool material listed in
the State Register, of which 74 were analyzed. This research focuses
on the systematic and comprehensive evaluation of these genotypes
as source material, the development of pure lines, and establishing a
scientific foundation for the initial selection of these purified lines.

The purpose and objectives of the study. The objective of
this research is to investigate the biomorphological and economically
significant traits of zoned tomato varieties as source material, devel-
op genetically pure lines, and establish a foundation of pure-line ma-
terial for the selection of local F1 hybrids that exhibit heterosis ef-
fects and are resilient to stress factors.

To achieve this objective, the following tasks were addressed:

— Collecting and assessing the genetic diversity of zoned to-
mato varieties, with a focus on their key biomorphological and eco-
nomically valuable traits;

— Developing pure lines through individual selection, based on
principles of differentiation, uniformity, and stability, to identify de-
fining characteristics of each varietal sample;

— Analyzing, refining, and categorizing the trait stability with-
in the resulting pure-line samples to maintain varietal integrity;

— Evaluating the resilience of selected pure lines to stress fac-
tors, including major diseases, under field conditions in a natural
setting;

— Organizing primary breeding of available pure lines based
on scientific principles;

— Conducting on-farm trials of selected pure lines to assess
their economic viability.



Research methods: During the organization of field experi-
ments, the “Methodology for Organizing Field Experiments” by B.A.
Dospeksov (1985) was employed. For phenological observations of
plants, the “Methodology of Field Experiments in Horticulture” by
S.S. Litvinov (2011) served as the primary reference. When obtain-
ing pure lines through individual selection, the resource “On Heredi-
ty in Populations and Pure Lines” by V.L. Johansen (1935) was uti-
lized. For organizing primary seed production, the “Methodological
Bases for Primary Seed Production of Regional Varieties of Vegeta-
bles, Melons, and Potatoes”(ETI, 2013) and the “Rules for Approval
of Primary Seed Production and Planting of Vegetables, Melons, and
Potatoes” (TETI, 2019) were followed. The dispersion analysis of the
research results and the relationships between quantitative and quali-
tative characteristics were conducted using Pearson correlation anal-
ysis. The appearance and taste of the fruits were evaluated by the
organoleptic method. The dry matter content in the fruits was meas-
ured using the thermogravimetric method by drying the fruit at
105°C until reaching a constant weight or time, in accordance with
AZS 937:2023. Total acidity was determined using the alkaline titra-
tion method (AZS 25555.0:2023), while sugar content was measured
with a PA-130 refractometer from KEM Kyoto Electronics. Vitamin
C levels were analyzed using the Murray method, and nitrate levels
were assessed using a SOEKS nitrate tester.

The main provisions submitted for defense:

1. The potential of zoned tomato varieties as source material
for breeding resistant varieties and F1 hybrids with heterotic effects
under open-field conditions in a changing climate was scientifically
validated.

2. The biomorphological and economically important traits of
zoned tomato varieties were evaluated, and pure lines were developed.

3. To enhance the intensity and efficiency of breeding efforts,
the assessed pure lines were classified based on maturity, productivity,
and biochemical characteristics.

4. The correlations between quantitative and qualitative traits
were analyzed and established.

5. The resistance of pure lines to stress factors and major dis-
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eases was evaluated under field conditions.

6. Primary breeding of pure lines with desirable complex traits
was conducted following scientific principles. Production trials were
carried out, and the economic profitability of the lines was assessed.

Scientific novelty: The scientific novelty of this research lies in
the comprehensive study of zoned tomato varieties to identify re-
sistant varieties and develop local F1 hybrids. The work includes the
production of genetically pure lines and the establishment of a source
material collection comprising homozygous parental lines.

Practical and theoretical value of the work: The study of
zoned tomato varieties, considered as local genotypes as the source
material, obtaining pure lines and their grouping by important selec-
tion traits will speed up the selection of local F1 hybrids with the
heterosis effect, the correct selection of parental lines, increasing the
intensity of tomato production, have theoretical and practical signifi-
cance in providing farms with local seeds in the future and in the
production of environmentally friendly tomatoes.

Involvement of zoned breeding varieties in research work in-
creases the practical significance of scientific work on the restoration
of seed genetic diversity of tomatoes, and also has theoretical signifi-
cance for further breeding work.

Approbation and application: Contributed to the prepara-
tion of a booklet (Tomato, 2018) and two books (Technology of
Cultivation of Vegetable, Melon, and Potato Plants and Phenolog-
ical Calendar, Baku, 2019; Annual Calendar of Vegetable
Grower's Activities, Baku, 2020), all related to the dissertation
topic. A total of 19 scientific works have been published, includ-
ing 6 scientific articles and 13 conference proceedings presented
at various prestigious events:

IV International Scientific and Practical Conference, held at the
Mayak Experimental Station of the National Academy of Sciences of
Ukraine (Chernihiv region, 2018); "Academician Jalal Aliyev and
Genetic Resources of Biological Diversity," dedicated to the 90th
anniversary of Academician Jalal Aliyev, held at the Azerbaijan State
Agrarian University (Ganja, 2018); "Development of Ecological Ag-
riculture in Azerbaijan,” Republican Scientific and Practical Confer-
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ence (Ganja, 2019); International Scientific and Practical Conference
"Application of Innovations in the Development of Veterinary Sci-
ence,” held at the Veterinary Research Institute (Baku, 2019); Il In-
ternational Scientific and Practical Conference (Ukraine, 2020); 1lI
International Scientific and Practical Conference of the National
Academy of Sciences of Ukraine (Kharkiv, 2020); Interdisciplinary
Conference, dedicated to the 98th anniversary of the birth of National
Leader Heydar Aliyev, titled "Heydar Aliyev's Legacy in the Devel-
opment Strategy of Azerbaijan,” held at West Caspian University
(Baku, 2021); Republican Scientific Conference at West Caspian
University, titled "New Directions for the Development of Agricul-
ture and Environmental Protection” (Baku, 2021); IV International
Scientific and Practical Conference, held at the Mayak Experimental
Station (Kharkiv, 2021); Il International Scientific and Practical
Conference "Agriculture-2021" (Nikolaevsky, 2021); IV Internation-
al Scientific and Practical Conference (Kharkiv, 2021); Scientific and
Practical Conference "Republic,” organized at the Azerbaijan State
Agrarian University on the topic "Application of Scientific and Ped-
agogical Production Trends in the Development of Priority Produc-
tion Areas in Horticulture™ (Ganja, 2022, with two articles); Republi-
can Scientific and Practical Conference, dedicated to the 100th anni-
versary of the birth of National Leader Heydar Aliyev, titled "New
Views and Approaches in the Development of Applied Sciences and
the Agricultural Sector” (Ganja, 2023).

In addition to these conferences, reports and discussions were
presented at meetings of scientific councils, departments, and labora-
tories of the Research Institute of Horticulture. The industrial testing
of research findings was conducted on farms operated by AMBU
LLC, Marso Icma Fermer LLC, and Amiri 600 LLC in the Lankaran
region.

The name of the organization where the dissertation work
was completed: The work was conducted in the laboratories of pro-
cessing, storage, quality, and functional analysis at the public legal
entity “Scientific Research Institute of Vegetables” under the Minis-
try of Agriculture of the Republic of Azerbaijan.
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The total volume of the dissertation, with a breakdown of
the volume for each structural section: The main part of the disser-
tation includes an introduction, five chapters, conclusions, recom-
mendations, a list of references comprising 170 titles, and appen-
dices. It features 12 figures, 25 tables, 3 graphs, and 37 appendices.
The structure of the dissertation is as follows: The title page and ta-
ble of contents span 3 pages, totaling 3834 characters. The introduc-
tion covers 9 pages with 17879 characters. The first chapter compris-
es 25 pages with 48056 characters. The second chapter spans 14 pag-
es with 24063 characters. The third chapter contains 26 pages with
43869 characters. The fourth chapter consists of 13 pages with 24633
characters. The fifth chapter covers 17 pages with 30070 characters.
The conclusions span 2 page with 1988 characters. The recommenda-
tions cover 1 page with 829 characters. The list of 170 references
spans 34 pages with 831 characters. The total volume of the disserta-
tion is 207 pages. The main text of the dissertation (excluding fig-
ures, tables, appendices, and the bibliography) consists of 107 pages
of computer-generated text, amounting to 192412 characters.

| CHAPTER. LITERATURE REVIEW

This chapter presents a comprehensive review of the literature
related to the study. It includes information on the origin, distribu-
tion, botanical classification, and biomorphological characteristics of
tomato (Lycopersicon esculentum Mill.). Additionally, it explores
factors contributing to the deterioration of varietal traits, as well as
stress and adaptation mechanisms in tomatoes. Drawing from literary
sources, the chapter provides an in-depth discussion on the breeding
significance of zoned tomato genotypes for open-field selection, em-
phasizing modern requirements and key directions for open-field
breeding. Topics such as the development of pure lines and the het-
erosis effect in tomato breeding are elaborated upon. Furthermore,
the nutritional importance of tomatoes as a rich source of vitamins,
essential amino acids, and minerals in promoting healthy diets is
highlighted.



I CHAPTER. SOIL AND CLIMATIC CONDITIONS FOR
THE RESEARCH, MATERIALS AND METHODOLOGY

2.1. Overview of soil and climatic conditions in the Ab-
sheron region where the research was conducted. The research
provides an analysis of the geographical location and climatic condi-
tions of the Absheron region, including long-term and current climat-
ic indicators. It highlights that the region's poor soil nutrient content
necessitates specialized cultivation practices for tomato production.
Specifically, improving soil structure through the systematic applica-
tion of organic and mineral fertilizers, along with other agrotechnical
care measures, is essential.

The analysis shows that precipitation in the Absheron Peninsu-
la is sparse and unevenly distributed, with only 10% falling during
the hot months and 60-70% occurring in the colder months. Fur-
thermore, the arid subtropical conditions of the region result in low
soil water retention capacity, making artificial irrigation indispensa-
ble for successful tomato cultivation.

2.2. Key agrochemical properties and agrometeorological
conditions of the experimental plot during the study period. The
physicochemical properties of the soil in the experimental plot, along
with its nutrient availability, are presented. The gray-brown soils of
Absheron are characterized by low levels of humus, nitrogen, and
phosphorus, an average supply of potassium, and a high concentra-
tion of carbonates, gypsum, and easily soluble salts throughout the
soil profile. Additionally, the upper soil layers exhibit higher concen-
trations of nitrogen, phosphorus, and potassium compared to the
lower layers. During the research period, starting in April, air tem-
peratures in the spring gradually increase, followed by a sharp rise.
Meanwhile, relative humidity remains significantly lower than long-
term averages, adversely impacting plant growth and development.

2.3.Material and amethods of the research: The research ti-
tled "Development of pure lines of zoned tomato varieties (I. esculen-
tum Mill.) and organization of primary sowing " was conducted be-
tween 2017 and 2021 at the Absheron Subsidiary Experimental Farm
of the Research Institute of Vegetable Growing, in both open-field
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and greenhouse conditions. As part of the study, 74 genetic varieties
of tomatoes, including those currently listed in the State Register,
gene pool materials, and pure lines, were evaluated for their biomor-
phological and economically significant traits.

In line with the breeding program, research was carried out in
various nurseries, including the source material nursery, the breeding
nursery, the control nursery, and the experimental nursery of agricul-
tural products. Detailed information is provided on the agrotechnical
conditions, the sequence of research activities, and the method of
individual selection used to obtain pure lines.

111 CHAPTER. ASSESSMENT OF ZONED TOMATO VARIE-
TIES FOR ECONOMICALLY SIGNIFICANT TRAITS

3.1. Investigation of key developmental phases of the grow-
ing season: This chapter evaluates tomato variety samples based on
early maturity, productivity, biochemical parameters, and resistance
to biotic and abiotic stressors. Additionally, the samples were
grouped using differential and systematic Pearson correlation analy-
sis.

In the study of tomato genotypes as source material, the period
of biological maturity was identified as a critical developmental
stage. Following the methodology for assessing source material, the
biological maturity of tomato varieties was evaluated by analyzing
the phases from mass emergence to flowering and from mass flower-
ing to the ripening of the first fruits. The first major phase of the
growing season among tomato varieties ranged from 36 to 49 days.
For 26 variety samples, including the control variety Utro, this phase
was completed in the shortest time, lasting 36 days. The second
phase ranged from 36 to 61 days, with the shortest duration of 43
days observed in 24 variety samples, including Utro. Regarding bio-
logical maturity (80-104 days), 9 varietal samples were classified as
ultra-early ripening (Figure 2). Most of these genotypes are recom-
mended for consideration as source material in future breeding pro-
grams targeting early-ripening traits.
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Figure 2. Comparative analysis of the biological maturity of
studied tomato varieties against the control variety

It has been established that the period of biological maturity of
tomato varieties has significantly decreased compared to the previous
years. This is due to the severe impact of climate change and the dry
subtropical climate of Absheron. Based on the theory, it can be said
that tomato is a plant with genetic potential and the ability to adapt.
The need to change the duration of the main phases and periods of its
development under the complex influence of abiotic factors has been
reflected in practice.

The results of the correlation analysis between the main phases
of vegetation and biological maturity show r=-0.389** from sowing
to mass shoots and from mass shoots to the beginning of flowering
and r=-0.370** from mass shoots to the beginning of ripening. How-
ever, there is a significant positive relationship between mass shoots
- the beginning of ripening and mass shoots - the beginning of flow-
ering r=0.491**, and between mass shoots and the beginning of rip-
ening there is a significant positive correlation r=0.627**,

3.2. Evaluation of tomato varieties based on the main bio-
morphological characteristics: The biomorphological characteris-
tics of the tomato varieties were thoroughly assessed. In the studied
varieties, the first flower cluster appeared after the development of
5-6 or 7-8 leaves. Low bush growth and determinacy were identified
as key indicators of early maturity. Among the 74 varietal samples
analyzed, 66 (89.2%) were determinate, 5 (6.8%) were indetermi-
nate, and 3 (4%) were semi-determinate. In terms of bush height, 22
varieties (29.7%) were classified as having short bushes, 48 varieties
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(64.9%) as medium-sized bushes, and 4 varieties (5.4%) as tall bushes.

The average fruit height ranged from 20.0 to 79.0 mm, while
the average diameter varied between 22.0 and 73.0 mm. The fruit
shapes, which were most influenced by external environmental fac-
tors, included round, flat-round, oblong, cylindrical, and oval
forms.The analysis revealed that 48 samples (65%) had round fruits,
17 samples (23%) had flat-round fruits, and 9 samples (12%) had
cylindrical or oval fruits.

= smooth
= slightly ribbed
very ribbed

Figure 3. Assessment of tomato fruits by surface ribbing (%0)

Based on the condition of the fruit surface, 53 varieties (72%)
were classified as smooth, 18 varieties (24%) as slightly ribbed, and
3 varieties (4%) as very ribbed (Figure 3). Regarding the structure of
the seed cavities, 58 samples (78.4%) exhibited a regular structure,
while 8 samples (10.8%) showed an irregular structure, and another 8
samples (10.8%) displayed a mixed structure (Figure 4).

20 F 4 Ay
O =
Regular Irregular Mixed
B SCS (%) 748 10.8 10.8
= SCS (numeral) 58 8 8

Figure 4. Structure of seed cavities in tomato fruits

13



Based on the number of seed cavities, 45 variety samples were
classified as multi-chambered and 29 as less-chambered, in accord-
ance with AZS TS 794:2023. After evaluating fruit weight, average
height, diameter, shape index, pericarp thickness, and the number of
seed cavities, the correlations among these characteristics were ana-
lyzed. The analysis revealed a positive correlation between fruit
weight and average fruit height, diameter, and the number of seed
cavities. Additionally, an increase in the number of seed cavities was
associated with greater ribbing on the fruit surface.

3.3. Assesment of productivity: The economic efficiency and
net income of a farm are directly influenced by the yield obtained per
unit area. It was determined that while a large number of fruits on a
single plant contributes to productivity, it is not sufficient to achieve
high yields. The primary determinant of increased yield is the weight
of the fruits. During the research period, the yield per plant ranged on
average from 808.0 g to 1,908.0 g. Based on these figures, the total
yield for each variety was calculated. The highest productivity was
observed in the Ilkin variety, with 778.5 centners per hectare, while
the lowest yield was recorded for the Sabirabad variety, at 329.7
centners per hectare. Furthermore, the correlation between productiv-
ity elements and overall yield was analyzed, highlighting the signifi-
cant influence of fruit weight and other factors on productivity.

The correlation analysis revealed a strong positive correlation
(r=0.789xx) between total yield and yield per plant, as well as a
moderate positive correlation (r=0.434xx) with fruit weight. In con-
trast, a weak negative correlation (r=—0.038) was observed between
total yield and the number of fruits per plant. Additionally, a weak
but positive correlation (r=0.378xx) was identified between yield per
plant and fruit weight. A statistically significant negative correlation
(r=—0.742xx) was found between the number of fruits per plant and
fruit weight, indicating that as the number of fruits on a plant in-
creases, individual fruit weight tends to decrease. These findings
suggest that when selecting varieties and hybrids for productivity, it
is more effective to prioritize lines with large-fruited parental traits
(Table 1).
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Table 1

Correlation analysis of genotype productivity indicators
Number of . .
Indicators Productivity | fruits per Fruit Yield per
weight plant
plant

Productivity 1 -0.038 0.434™ 0.789"

Number of fruits per 1 0.742™ 0.096

plant

Fruit weight 1 0.378"

Yield per plant 1

Note: the obtained difference *,** - 0,05, the probability is accurate to 0.01.

Productivity

EJU0Y
99-f0ysu0;

Je1en0

genotypes

Figure 5. Comparison of the yield per plant with control variety.

The average yield per plant was higher in 41 variety samples
(57%) and lower in 31 variety samples (43%) compared to the con-
trol variety. The Utro variety demonstrated an average productivity
of 488.2 centners per hectare (Figure 5).

Based on the productivity cluster analysis, 17 varieties with
productivity ranging from 618.3 to 778.5 centners per hectare were
classified as the most productive samples within the primary cluster.

3.4. Assessment of pure line tomato varieties based on key
biochemical characteristics. The economic and market value of
tomatoes is closely tied to their quality characteristics. Enhancing
fruit quality has consistently been a priority in tomato breeding, re-
gardless of the breeding direction. Among the key quality require-
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ments for breeding are high biochemical content and superior taste,
which are considered essential indicators of fruit excellence. Toma-
toes intended for fresh consumption should exhibit an appealing ap-
pearance, fleshiness, and good transportability. While fruit quality is
influenced by the agricultural practices applied, it is also an inherent
trait of the variety, genetically passed down through generations. Rec-
ognizing the potential to significantly enhance these traits through
selective breeding, one of the primary objectives of this research was
to identify tomato varieties with superior quality indicators.

One of the key quality indicators of tomato varieties is the high
dry matter content in the fruits, which plays a crucial role in storage,
transportation, and product yield in the canning industry. While the dry
matter content is influenced by agricultural practices, it is also an inher-
ent varietal trait. In this study, the dry matter content in the fruits ranged
from 3.8% to 7.2%. Compared to the control variety Utro (5.0%), 52
variety samples exhibited higher dry matter content (71.2%), while the
remaining 21 samples showed lower (28.8%) values.

As illustrated in Figure 6, the resulting dendrogram categorizes
the samples into three main groups based on their dry matter content.
The first group, located at the bottom of the dendrogram, comprises 31
samples with the highest dry matter content. Within this group, the first
subgroup contains 19 tomato varieties, while the second subgroup in-
cludes 12 varieties, grouped according to their similarities. The second
and third groups each consist of 21 samples, also organized based on the
principle of similarity in their dry matter content.

Linkage

Dendrogram using War:
st intamce Chrstes Cambins

A R T A T L

ENEEEENES NN B

Figure 6. Dendogram for dry matter content
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The sugar content in the varietal samples ranged from 1.2% to
8.5%. Tomato fruits predominantly contain up to 1% (0.9 g/100 g) of
malic and citric acids. The analysis revealed that the taste quality of
tomatoes is highest when the sugar-to-acid ratio is 4-5 or greater.
This balance is achieved with a sugar content of 2.5-3.5% and an
acidity level of 0.5-0.7%, making these varieties particularly valued
for their superior taste. A positive correlation was identified between
the productivity of tomato varieties and their fruit quality indicators,
including dry matter, sugar content, total acidity, and overall yield.
Conversely, a negative correlation was observed between dry matter
content and nitrate levels, indicating that an increase in nitrate con-
tent leads to a reduction in dry matter.

The nitrate content in the studied tomato varieties was within
acceptable limits, except for the Chernomorets-175 variety, where it
exceeded the norm (165 mg/kg). The quality of tomato fruits also
depends on their richness in vitamins, which contribute to their nutri-
tional value. Among these, the amount of vitamin C in the tomatoes,
which is generally sufficient, ranged from 13.7 to 33.3 mg%. The
taste qualities of the tomatoes, including their nutritional and flavor
characteristics, were assessed through taste testing during the period
of peak ripening. In laboratory conditions, the storage capacity, pro-
cessing suitability, and intended purposes of the variety samples
were evaluated. Based on these assessments, scientific recommenda-
tions were provided. The Krasnodares 87/23-7 and Lyana varieties
were identified as highly suitable for the production of tomato prod-
ucts due to their high yield, fleshiness, and vibrant red color. Addi-
tionally, the varieties Utro, Novichok, Vkusny-3, Tamara, and Irma
were considered dominant, as they produce 25-30% of their total
harvest within the first ten days of ripening.

IV CHAPTER. INVESTIGATION OF STRESS RESISTANCE
IN SELECTED PURE LINES

4.1. Investigation of the stability of selected pure lines un-

der greenhouse conditions: Currently, breeding complexes estab-

lished in greenhouse settings play a crucial role in evaluating source
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material, selecting appropriate parental forms for hybridization, and
assessing plant resistance to diseases, drought, cold, and other stress
factors in an accurate and timely manner. To expedite research ef-
forts, studies on the response of selected pure lines to stress factors
and hybridization between pure lines were continued during the off-
season under greenhouse conditions. For this purpose, 45 varietal
samples were selected from the purchased pure lines, and their seeds
were sown on October 19, 2018. Standard seedlings were transferred
to a substrate for cold resistance studies, and phenological observa-
tions, along with agrotechnical care, were conducted for tomato
plants grown under low-temperature conditions.

Varieties exhibiting resistance to multiple stress factors, partic-
ularly low temperatures, were identified for their positive impact on
plant development and productivity. It was also found that the nutri-
tional value and taste qualities of regionalized tomato varieties sig-
nificantly surpassed those of introduced foreign varieties grown un-
der the same conditions.

4.2. Investigation of the stability of selected pure lines in
open field conditions: Although the direct method is complex and
labor-intensive, it provides more accurate and reliable results. There-
fore, the drought and salinity resistance of the pure lines, used as
breeding material, were studied in the field, and the results were
compared. Drought resistance of the pure lines was assessed in 2019
on the drip-irrigated experimental site of TETI. Salt tolerance was
evaluated in 2020 through field experiments conducted on the insti-
tute's premises, where irrigation was carried out using mineralized
water from an artesian well. For comparison, water from the Ab-
sheron channel was used as the control irrigation option.

4.3. Fusarium wilt resistance testing: The study of resistance to
major diseases is a critical aspect of tomato breeding, regardless of the
intended purpose of the variety. Observations revealed that none of the
studied varieties demonstrated complete resistance to any specific disease.

The experimental field study monitored the plants from the
seedling stage to the final harvest, recording their resistance to indi-
vidual diseases throughout the growth cycle. Over the course of the
experiment, the most frequent issue observed was blossom-end rot, a
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condition primarily described in the literature as a non-infectious
disorder. This was particularly evident in the Banana Red variety and
fixed line No. 104, mainly during the first harvest. Although affected
fruits were removed, this did not significantly impact overall produc-
tivity, as the condition did not spread extensively.

Fusarium wilt, one of the most prevalent diseases affecting to-
mato plants, was also studied. Selected samples with strong econom-
ic performance, derived from purchased pure lines of regionalized
tomato varieties, were evaluated for resistance to Fusarium wilt un-
der natural field conditions.

4.4. Intraspecific crosses of parental lines: The extended
flowering phase of plants under greenhouse conditions facilitated the
execution of appropriate crosses and enabled the study of the com-
binability of pure lines. During the research, hybrids were successful-
ly obtained by establishing suitable combinations with different
breeding objectives. The evaluation of the combinatorial capacity of
the 41 obtained hybrids was conducted in a hybrid nursery under
optimal agrotechnical conditions.

V CHAPTER. PRIMARY SEED PRODUCTION, BIOMOR-
PHOLOGICAL CHARACTERIZATION, COMMERCIAL
TESTING, AND ECONOMIC EFFICIENCY OF PURE LINES
SELECTED FOR COMPLEX TRAITS

5.1. Organization of primary seed production: The seed is
the golden fund of the harvest, and the foundation of the food chain.
Tomato seed production focuses on enhancing seed quality by pre-
serving the biological and economic traits of varieties, eliminating
factors that diminish their characteristics, and implementing strict
selection practices during primary seed production. Additionally, it
ensures the annual sowing of pure varietal seeds. Achieving high-
quality seeds requires adherence to the principles of elite seed pro-
duction and the timely implementation of appropriate measures.

Seed production in self-pollinating vegetable plants is not
aimed at improvement but at preserving the biological and economic
characteristics of the variety to the maximum extent possible. Since
tomatoes are self-pollinating plants, pure line production was carried
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out using the method of individual selection, adhering to the princi-
ples of similarity, stability, and uniformity characteristic of each
original variety. For this purpose, healthy, typical plants were select-
ed and monitored to ensure they reflected the varietal characteristics
of each variety. Seeds were then collected from the most representa-
tive fruits of these plants. The seeds were manually extracted and
dried to a moisture content of 11% to ensure proper preservation.

5.2. Mathematical and statistical analysis of average
productivity indicators: The performance of the varietal samples
included in the study was analyzed using a comprehensive assess-
ment system, leading to the selection of 16 varieties as the most fa-
vorable. The total yield per hectare ranged from 488.2 to 778.5 cent-
ners (Table 2).

Table 2

Mathematical and statistical analysis of average productivity

indicators of selected pure lines (sen/ha, average for 2017-2019)

No Name of varieties 2017 2018 2019 orta
1 Elim 739,3 718,1 774,5 744,0
2 Vatan-1 677,7 506,7 913,9 699,4
3 Zarrabi 661,0 581,4 650,8 631,1
4 Utro 512,4 382,9 569,2 488,2
5 Zafar 685,4 665,0 624,2 658,2
6 Tlkin 825,0 822,1 688,3 778,5
7 Yubiley-60 575,3 647,1 565,9 596,1
8 Leyla 832,3 717,6 714,0 763,0
9 Elnur 778,5 628,3 700,1 702,3
10 Donskoy-68 - 513,3 465,1 489,2
11 Mayak 12/20-4 - 546.6 550,8 548.7
12 Simferopolskiy-765 - 585,3 554,9 570,1
13 Yevgeniya - 636,5 520,2 578,3
14 Chernomores-175 - 667,1 620,2 643,6
15 Volgagradskiy 5/95 - 714,8 628,3 671,6
16 Charodey - 554,9 621,8 588,3
Y X = 10150,6

x =634,4 s/ha Sy %=3,54 %

S? =8058,1 S;=31,74 s/ha

S =89,8s/ha LSD g5= 65,7 = 66,0 s/ha

V =14,15 % LSD ¢5 =10,4 %

Sz=2245
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Following the adopted methodology (A.l. Ismailov, 2005; B.A.
Dospeksov, 1979), several statistical parameters were calculated,
including the average value (x), the relative error of the sample mean
(Sx %), the coefficient of variation (V), the variance (S?), the standard
deviation (S), the average sampling error ( Sz), and the least signifi-
cant difference (LSD).

Based on the conducted studies and selected varietal samples,
the vyield was determined to vary within the range of
X+to5XSz=634,4+46,4(588+681) centners per hectare (Table 2).

5.4. Commercial testing and cost effectiveness: To evaluate
the efficiency of cultivating the selected lines on a farm, a trial was
conducted using three varieties from the pure lines. The farm trials
were carried out under the soil and climatic conditions of the Lanka-
ran region, a key area for vegetable production.

Farm trials were conducted on pure lines derived from three
tomato varieties: the Leyla variety on a 0.20-hectare area at AMBU
LLC, the Vatan-1 variety on a 0.30-hectare area at Amiri 600 LLC,
and the Elnur variety on a 0.30-hectare area at Marsosobshchestvo of
Farmer LLC. In all three trials, the Utro variety, which is regional-
ized for this area, was used as the control. All agrotechnical work
during the production experiment was carried out in accordance with
the methodology established for the region. Sowing took place in
early February, with seedlings transplanted in mid-April into a forage
plot with a spacing of 70x35 cm. Throughout the growing season,
phenological observations were conducted, the dynamics of crop
ripening were studied, and productivity data were recorded. In the
Lankaran region, where the production trials were conducted, culti-
vating 1 hectare of tomatoes using the open-field technology required
an expenditure of 7,452.5 manats (Table 3).

The analysis revealed that the economic indicators of the pure
lines were superior to those of the control variety, Utro. As the
productivity of the pure lines increased, the cost of production de-
creased.
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Table 3
Economic efficiency of growing selected varieties of tomatoes

conditional net income | profitability
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400 |7452,5| 18,63 | 24000 | 41,4 (16547,5| 100 | 222,0 -

(st)

Leyla 567 |7452,5| 13,14 | 34020 | 46,9 |26567,5| 160,5 | 356,5 | 160,5

lzsttr)o 395 |7452,5| 18,87 | 23700 | 41,1 |162475| 100 | 2180 | -

Vatan-1 | 540 |7452,5| 13,80 | 32400 | 46,2 |24947,5| 153,5 | 334,7 | 153,5

L(J;tr)o 404 [7452,5] 18,45 | 24240 | 41,5 |16787,5| 100 | 225,0 -

Elnur | 550 |7452,5| 13,55 | 33000 | 46,4 |25547,5| 152,2 | 342,8 | 152,2

Among the tested varieties—Elnur, Vatan-1, and Leyla—the
pure line derived from the Leyla variety demonstrated the highest
performance under the soil and climatic conditions of the Lankaran
region. Farm trials of the selected lines confirmed the reliability of
the experimental results, establishing their effectiveness for agricul-
tural use. Based on these findings, we recommend cultivating the
pure lines developed from all these tomato varieties.

RESULTS

1. The potential of regionalized tomato varieties as source material
for developing locally resistant varieties and F1 hybrids exhibiting
heterosis has been both theoretically and practically validated.
Additionally, a collection of pure lines serving as source material
has been successfully established.

2. Among the obtained pure lines, 26 variety samples were identified
as valuable during the first growth phase, from mass emergence to
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the beginning of flowering, and 24 samples during the second
phase, from mass flowering to the onset of ripening. Additionally,
9 variety samples were recognized as valuable breeding material
for early maturity due to their short period to reach biological ma-
turity.
. The results of the correlation analysis showed a weak positive
correlation (r = 0.491**) between the period of biological maturi-
ty and the first growth phase. In contrast, a significant positive
correlation (r = 0.627**) was observed between the period of bio-
logical maturity and the second growth phase.
. Based on the productivity clustering, 25 genotypes were classified
as productive (454.5-329.7 c/ha), 31 as moderately productive
(596.5-465.2 c/ha), and 17 as highly productive (778.5-618.3
c/ha).
. The correlation analysis revealed a strong positive correlation
(r=0.789xx) between total yield and yield per plant, a positive cor-
relation (r=0.434xx) with fruit weight, a weak negative correlation
(r=—0.038) between total yield and the number of fruits per plant.
A significant negative correlation (r=—0.742xx) was found be-
tween the number of fruits per plant and fruit weight. These find-
ings suggest that when selecting varieties and hybrids for produc-
tivity, it is more effective to prioritize lines with large-fruited pa-
rental traits.
. The correlation analysis revealed a positive relationship between
biochemical indicators and yield, while a negative relationship
was observed between dry matter content and nitrate levels. Clus-
ter analysis showed that 31 variety samples had the highest dry
matter content in fruits, ranging from 5.7% to 7.2%.
. The resistance of pure lines to stress factors under both open-field
and greenhouse conditions demonstrates that local genotypes are
valuable source material with exceptional adaptability.
. The initial seeding of 16 pure lines, selected based on a combina-
tion of agro-biological traits, was carried out. The economic per-
formance of the pure lines derived from the Leyla, Vatan-1, and
Elnur varieties was evaluated, and their economic efficiency was
successfully determined.
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1.

RECOMMENDATIONS
Elim, Vatan-1, Zarrabi, Utro, Zafar, Ilkin, Yubiley-60, Leyla,
Elnur, Donskoy-68, Mayak 12/20-4, Simferopolsky-765, Evgeniya,
Chernomorets-175, VVolgogradsky 5/95, Charodey, and other vari-
eties are recommended for open-field cultivation on farms due to
their valuable and favorable characteristics.

. The cultivation of high-yielding and flavorful varieties such as

Garant, Chernomorets-175, Evgeniya, Elnur, Gertsegovina, Lyana,
Podarok Absheron-3, Zapadno-Virginia, Donskoy-68, Krasnyy
Banana, Patriot 02170, Severyanka, Nevskiy, Saatli, Leningradsky
Krupnyy Rozovsky, Skorospely Khavskiy, Lyana, and Ronita is
recommended for greenhouse conditions.

. Drip irrigation is a highly cost-effective technology, offering nu-

merous benefits such as water and nutrient conservation, reduced
incidence of diseases and weeds, as well as significant savings in
energy and time, making it a valuable method for sustainable agri-
culture.
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