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ABSTRACT  ARTICLE INFO 

Tomato (Lycopersicon esculentum Mill), a member of the Solanaceae family, is 
one of the most important annual vegetables and is considered the second most 
significant vegetable globally after the potato. It is native to the southwestern 
region of the Americas. Maidan Wardak province is recognized as one of the key 
regions for tomato production in Afghanistan. However, the lack of 
identification of high-yielding and well-growing tomato varieties under the 
province’s climatic conditions is one of the major challenges in tomato 
cultivation and a primary reason for low yields. Therefore, this study was 
conducted to compare the growth and yield of 9 different tomato varieties under 
the climatic conditions of Maidan Wardak province. The experiment was 
conducted in 2024 at the research farm of Wardak University, utilizing a 
Randomized Complete Block Design (RCBD) with three replications. The results 
of the study showed significant differences among the various tomato varieties. 
The variety Avto 1219 CLN 3241H outperformed all others in several growth and 
yield parameters, including plant height (95.66 cm), number of clusters per plant 
(35.13), number of fruits per plant (31.78), fruit diameter (7.3 cm), fruit weight per 
plant (3.66 kgand yield per hectare (49.30 tons). Based on these findings, the 
Avto 1219 CLN 3241H variety is recommended for cultivation due to its superior 
growth and high yield potential. 
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INTRODUCTION 

Tomato (Lycopersicon esculentum), a member of the Solanaceae family, is one of the most 

important fruit and vegetable crops worldwide due to its nutritional, economic, and health 

benefits (Mallick, 2021; Nour et al., 2013). Tomatoes are rich in lycopene, a red carotenoid 

pigment with strong antioxidant properties that protect cells from oxidative damage and 

mitigate the harmful effects of heavy metals such as lead (Mallick, 2021). They also contain 

flavonoids, particularly flavonols, which further enhance antioxidant activity and contribute 

to disease prevention (Mallick, 2021). In addition, tomato fruits are composed of 

approximately 94% water and provide essential nutrients including organic acids, soluble 
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sugars, vitamins A, B1, B2, C, and essential minerals, making them an integral component of 

human nutrition (BARI, 2010; Meza et al., 2013; MZH, 2021). 

The yield and quality of tomato are strongly influenced by genetic and agronomic factors 

such as cultivar, planting time, irrigation, nutrient management, and environmental 

conditions (Rahman et al., 2020; Shopova, 2023; Hassan et al., 2021). Studies have shown 

that varieties such as Udyan and BARI Tomato-14 produce maximum productivity when sown 

between 5 October and 25 October under the agro-ecological conditions of RARS, Jamalpur 

(Rahman et al., 2020). Similarly, early planting of cultivar Opal F1 provides optimal climatic 

conditions for vegetative and reproductive growth, resulting in higher yields (Shopova, 2023). 

Morphophysiological evaluations under winter pot-culture conditions indicated that varieties 

like BARI Tomato-14 achieve superior fruit yield, while others such as BARI Hybrid Tomato-5 

and BARI Tomato-2 exhibit favorable vegetative growth (Hossain et al., 2017). Likewise, 

cultivar evaluations in Iraq and Sargodha revealed significant variability in fruit quality and 

yield traits, with certain cultivars excelling in lycopene content, soluble solids, and other 

biochemical parameters (Kasnazany et al., 2023; Hassan et al., 2021). 

Nitrogen management also plays a critical role in tomato production. Meta-analyses 

indicate that an optimal nitrogen rate of 236–354 kg ha⁻¹ enhances yield, water use efficiency, 

and fruit quality parameters such as Vitamin C, soluble sugars, and total soluble solids, 

though it may reduce lycopene content and increase nitrate accumulation (Cheng et al., 

2021). Furthermore, social and institutional factors, such as membership in agricultural 

cooperatives, significantly improve tomato yield and productivity by facilitating access to 

credit, extension services, and improved farming practices (Akinola et al., 2023). 

Tomato cultivation requires specific agronomic practices for optimum growth. Seeds are 

typically planted 1–2 cm deep in nursery beds, with seedlings transplanted at 30–45 days after 

germination. Optimal plant spacing ranges from 30–80 cm depending on cultivar and 

management practices, and irrigation management is crucial during flowering and fruit set 

stages to prevent irregular fruit formation (UCDavis, 2020). Climatic conditions also 

significantly affect tomato productivity; ideal daytime temperatures range from 18–30°C and 

nighttime temperatures from 16–20°C, while temperatures outside 15–29°C can adversely 

affect pollination and fruit set (Olaniyi et al., 2010). 

In Afghanistan, low tomato yields are often attributed to the lack of identification and 

cultivation of suitable high-yielding varieties, highlighting the need for varietal evaluation 

under local conditions (Wardak Provincial Agriculture Department, 2021). Given the 

nutritional, economic, and health significance of tomatoes, selecting high-yielding and well-

adapted varieties is crucial for improving productivity and supporting farmers’ livelihoods. 

The objective of this study was; 

• To evaluate the growth, yield, and yield-related traits of different tomato varieties 

under local agro-climatic conditions. 
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• To identify high-yielding and high-quality tomato cultivars suitable for cultivation in 

Afghanistan.  

• To provide recommendations for optimal planting time, spacing, and management 

practices to maximize tomato productivity. 

METHODS AND MATERIALS 

The study was conducted at the research farm of Wardak University, located in Saydabad 

District, Maidan Wardak Province. The experiment was carried out from the (March 5, 2024) 

to the (October 12, 2024). 

Climate and Meteorological Information  

Geographically, the experimental site is located at 68 degrees, 47 minutes, and 39 seconds 

east longitude and 34 degrees, 10 minutes, and 34 seconds north latitude, with an elevation 

of 2220 meters above sea level. Maidan Wardak province is considered one of the central 

provinces of Afghanistan. The climate of this province is cold, with snowy winters and warm, 

dry summers. The amount of precipitation is low and mostly occurs during the winter, 

predominantly in the form of snow. 

The months of October, December, February, and March are generally cold months, 

during which the average temperature often drops below zero degrees Celsius. July, August, 

and September are typically hot months, with average temperatures usually rising above 25 

degrees Celsius under normal conditions. Most of the seasonal precipitation occurs from mid-

December through mid-March. 

Analysis of The Physical and Chemical Properties of The Soil in The Research Area  

Soil samples for this experimental research were collected from four different parts of the 

experimental site to determine the physical and chemical characteristics of the soil. Before 

starting the research, samples were taken from the surface to a depth of 0 to 15 centimeters 

at various points across the site in a zigzag pattern. These samples were air-dried and then 

sieved through a 2-millimeter mesh sieve to obtain a composite and representative sample 

for laboratory analysis. The collected samples were then stored in plastic bags and sent to the 

Agricultural Research Institute of Badam Bagh for laboratory analysis. The results of this 

analysis are organized and presented in Table1. 

Table 1. Physical Properties of the Experimental Site Soil (0 – 15 centimeters) 

 

Consideration PH EC 
Soil Texture  (Elements ) 

sand silt Clay OM 3CaCO Na K 5O2P (T-N ) 

  Ms/cm ٪ ٪ ٪ ٪ ٪ PPM PPM PPM ٪ 

loam 8.3 0.175 50.92 38 11.04 1 21.50 14 24 9.50 0.175 

loam 8.33 0.147 50.96 34 15.04 0.36 21 13 28 3.65 0.147 
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Description of Treatments  

In this study, Based on this, the number of treatments and their replications are organized as 
follows. 

Table 2. Description of Treatments 

FINDINGS  

The performance of nine tomato varieties was evaluated for key morphological, 

reproductive, and yield-related traits. The study aimed to assess varietal differences and 

identify superior genotypes for high productivity and market-preferred fruit characteristics. 

The traits assessed included plant height, number of branches per plant, number of clusters 

per plant, number of fruits per cluster, number of fruits per plant, fruit length, fruit diameter, 

fruit weight per plant, and fruit yield per hectare. Analysis of variance (ANOVA) revealed 

significant variation among the varieties for most traits, reflecting underlying genetic 

differences and highlighting potential for targeted selection in breeding programs. 

Plant Height (cm) 

Plant height is a crucial growth parameter influencing canopy structure, light interception, 

nutrient assimilation, and ultimately yield potential. The ANOVA results indicated highly 

significant differences among varieties at the 1% probability level. The Avto 1219 CLN 3241H 

variety exhibited the tallest plants, averaging 95.66 cm, while Super Cata Para Local also 

displayed relatively tall growth (83.77 cm). The shortest plants were observed in the Kabul 64 

Local variety (47.66–51.33 cm) (Table 3). 

Tall plant stature generally contributes to increased leaf area and photosynthetic 

capacity, potentially supporting higher reproductive output. However, excessively tall plants 

may be prone to lodging under high wind or rain conditions, necessitating careful 

consideration in high-density planting systems. The observed variation underscores the 

genetic potential of tomato varieties for vegetative growth, which can be exploited in 

breeding for improved plant architecture. 

 

 

Treatment Symbol Treatment Description 

1V Kabul 64 Local 

2V 
Beef Steak 

3V 
Rio grand 

4V Avto 1315 CLN 3241Q 

V5 
Avto 1219 CLN 3241H 

V6 
Pusa Beej 

V7 Local Hanar 
V8 Pearson Local 
V9  Super Cata Para Local 
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Number of Branches per Plant 

The number of branches per plant affects canopy density, light penetration, and potential 

fruit-bearing sites. Significant variation at the 5% probability level was observed among the 

varieties. Super Cata Para Local recorded the highest branching (9.89 branches per plant), 

while Kabul 64 Local had the fewest branches (7.0). After 90 days post-transplanting, Pusa 

Beej exhibited the highest branching (9.66), whereas Local Hanar displayed the lowest (6.80) 

(Table 3). 

Branching pattern is directly related to photosynthetic efficiency and reproductive 

potential. A higher number of branches may provide more sites for floral induction and fruit 

set, enhancing yield, provided that nutrient availability and pollination are adequate. 

Varieties with lower branching may allocate resources to elongation or fruit development 

rather than vegetative growth. Understanding branching patterns is also important for 

optimizing plant spacing and pruning practices in commercial cultivation. 

Number of Clusters per Plant 

The number of clusters per plant significantly influences potential yield. ANOVA results 

revealed significant differences among varieties at the 5% probability level. Avto 1219 CLN 

3241H produced the highest number of clusters (35.13), followed by Avto 1315 CLN 3241Q 

(31.78), whereas Local Hanar consistently had the lowest (21.53–22.78) (Table 3). 

The number of clusters per plant is a critical determinant of fruit yield and is influenced 

by genetic potential, vegetative vigor, and environmental conditions such as temperature 

and nutrient availability. Varieties with a high number of clusters can support more fruits, 

provided that fruit set and development are not limited by physiological or environmental 

constraints. These findings suggest that Avto 1219 CLN 3241H has a superior reproductive 

potential among the studied varieties. 

Number of Fruits per Cluster 

Although the number of fruits per cluster did not vary significantly among the varieties, subtle 

differences were observed. Kabul 64 Local produced the highest number of fruits per cluster 

(2.62), whereas Super Cata Para Local recorded the lowest (1.91) (Table 3). 

The relative stability of this trait suggests that fruit set per cluster may be more 

influenced by environmental conditions, such as pollination efficiency, nutrient supply, and 

water availability, rather than varietal genetics. Understanding the factors limiting fruit set 

per cluster can guide management practices to maximize yield potential. 

Number of Fruits per Plant 

Significant differences in the number of fruits per plant were observed at the 1% probability 

level. Avto 1219 CLN 3241H produced the highest number of fruits per plant (31.78), followed 

by Avto 1315 CLN 3241Q (18–18.78). The lowest fruit numbers were observed in Super Cata 

Para Local and Local Hanar (10–18.78) (Table 3). 
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This trait integrates the effects of vegetative growth, branching, and cluster formation. 

Varieties with higher vegetative vigor and cluster number tend to produce more fruits per 

plant. This relationship highlights the importance of a holistic approach to variety selection, 

where both vegetative and reproductive traits are considered for yield optimization. 

Table 3. Comparison of Means for Plant Height, Number of Branches per Plant, Number of Clusters per Plant, 
Number of Fruits per Cluster, and Number of Fruits per Plant for Different Tomato Varieties 

 

60 DAT 90 DAT 60 DAT 
90 

DAT 
60 

DAT 
90 

DAT 
60 

DAT 
90 

DAT 
60 

DAT 
90 

DAT 

Varieti
es 

Plant height (cm) Number of 
1-branches plant 

Number of 
1-cluster plant 

 

Number of 
1-Fruit  Cluster 

Number of 
1-Fruit  plant 

V1 = ( 
Kabul 

64 
Local) 

c47.66 51.33e d7.00 6.90b b25.11
d 

22.86d 2.620
a 

26.66a
c 

bc13.22 4.97ac
c 

V2 = ( 
Beef 

Steak) 

c55.11 53.66de ac5.55 7.13a
b 

a27.77
d 

23.56c
d 

1.833
b 

23.22b
d 

cd11.89 5.21bc 

V3 = ( 
Rio 

grand) 

c56.11 54.66de bd8.33 8.56a
b 

c23.33
d 

26.43b
d 

ab2.73 21.77c
d 

b14.55 5.39ac 

V4 = ( 
Avto 
1315 
CLN 

3241Q) 

c56.11 53.66cd ab9.66 8.53a
b 

a31.78 29.56a
c 

1.760
b 

30.00a
b 

a18.00 5.71ab 

V5 = ( 
Avto 
1219 
CLN 

3241H) 

b71.78 95.66a ac8.88 8.00a
b 

a30.11
b 

35.13a 1.926
b 

31.78a bc13.55 5.81a 

V6 = ( 
Pusa 
Beej) 

b72.89 57.00b ab9.11 9.66a c24.22
d 

26.66b
d 

ab2.33 22.44c
d 

bc12.89 5.57ab 

V7= ( 
Local 

Hanar) 

c56.00 54.00de cd7.66 6.80b d22.78 21.53d 2.000
b 

18.78d cd11.44 5.85a 

V8 = ( 
Pearso
n Local) 

b68.11 72.66bc ac8.55 8.33a
b 

a28.00
c 

31.76a
b 

2.036
b 

24.66b
d 

bc13.11 5.78a 

V9 = ( 
Super 
Cata 
Para 

Local) 

a83.77 93.33a a9.89 9.56a a26.89
d 

33.00a 1.916
b 

22.77c
d 

d10.00 5.88a 
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Fruit Length (cm) 

Fruit length is an important quality trait affecting market preference and consumer appeal. 

Significant differences were observed among varieties at the 5% probability level. The Super 

Cata Para Local variety produced the longest fruits (9.89 cm), while the Kabul 64 Local variety 

had the shortest fruits (4.97 cm) (Table 4). 

Longer fruits are often preferred in processing industries and fresh markets, whereas 

shorter fruits may be desirable for certain culinary applications. Variation in fruit length can 

be exploited in breeding programs to develop varieties that meet specific market demands. 

Fruit length is also correlated with internal quality parameters such as locule number, flesh 

thickness, and seed content. 

Fruit Diameter (cm) 

No significant differences were observed in fruit diameter among the varieties, although Avto 

1219 CLN 3241H had the largest diameter (7.3 cm) and Kabul 64 Local the smallest (5.58 cm) 

(Table 4). Uniform fruit diameter is desirable for marketing, packaging, and processing. The 

relatively low variation in diameter suggests morphological stability for this trait, which may 

facilitate standardization of production and market acceptance. 

Fruit Weight per Plant (kg) 

Fruit weight per plant showed significant variation at the 5% probability level. Avto 1219 CLN 

3241H produced the highest fruit weight (3.66 kg per plant), whereas Super Cata Para Local 

recorded the lowest (2.33 kg) (Table 4). This trait is influenced by both the number of fruits 

per plant and individual fruit size, integrating vegetative and reproductive performance. High 

fruit weight per plant is a critical determinant of overall yield and economic return. Breeding 

programs targeting high-yield varieties should consider this trait in selection criteria. 

Fruit Yield per Hectare (t/ha) 

Yield per hectare, a key economic and agronomic indicator, differed significantly among 

varieties at the 5% probability level. Avto 1219 CLN 3241H achieved the highest yield (49.30 

t/ha), while Pearson Local produced the lowest (41.5 t/ha) (Table 4). Yield differences are the 

cumulative result of vegetative growth, cluster number, fruit set, fruit size, and plant density. 

Superior yield performance by Avto 1219 CLN 3241H indicates its suitability for intensive 

cultivation and commercial production under the tested conditions. 

 

F-test  
L.S.D 
5%   

9.281**
* 

10.473**
* 

1.345**
* 

2.780 

ns 
5.212 

* 
6.086 

** 
0.577 

* 
6.910 

* 
2.325*

* 
0.543 

* 

Cv (%) 9.01 9.82 9.93 20.83 11.95 13.41 16.21 17.14 10.65 5.93 
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Table 4. Comparison of Means Fruit length (cm), for Fruit diameter (mm), Fruit yield per plant (kg) and of Fruit yield 

per ha for Different Tomato Varieties 

DISCUSSION 

The results of this study demonstrate that tomato growth, yield, and yield-related traits are 

significantly influenced by varietal differences. Among the nine varieties evaluated, Avto 

1219 CLN 3241H consistently exhibited superior performance across most parameters, 

including plant height (95.66 cm at 90 days after transplanting), number of clusters per plant 

(35.13), number of fruits per plant (31.78), fruit weight per plant (3.66 kg), and overall yield per 

hectare (49.30 t/ha). In contrast, local varieties such as Kabul 64 Local and Local Hanar 

generally showed lower performance in both vegetative and reproductive traits. These 

findings align with previous studies, which highlight that tomato yield is strongly influenced 

by genetic factors, with significant variation observed in plant height, branching patterns, 

cluster formation, fruit set, and overall yield among different cultivars (Hossain et al., 2015; 

Rahul et al., 2018; Prashanth, 2003; Regassa et al., 2012; Ahmad et al., 2009). 

Plant height is an important indicator of vegetative growth and overall plant vigor. Taller 

plants, such as Avto 1219 CLN 3241H in this study, often develop a larger leaf area, enhancing 

photosynthetic capacity and assimilate production, which contributes to higher fruit yield 

and better overall productivity (Rahul et al., 2018). Conversely, shorter varieties like Kabul 64 

Local may have limited leaf area and photosynthetic efficiency, reducing their ability to 

support reproductive growth and fruit development. These results underscore the critical role 

of genetic makeup in determining the vegetative growth potential of tomato plants, while 

also highlighting the influence of environmental conditions on growth performance. 

The number of branches per plant also varied significantly among the varieties, ranging 

from 6.8 in Local Hanar to 9.66 in Pusa Beej. Branching patterns directly influence the number 

(90 days after transplanting to the main field) 

Varieties 
Fruit length 

(cm) 

Fruit 
diameter 

(cm) 

 1-Fruit yield plant
(kg) 
 

 1-Fruit yield ha
(ton)  

V1 = ( Kabul 64 Local) 4.97c 5.86c 2.60bd 44.33ab 

V2 = ( Beef Steak) 5.21b-c 6.77ab 3.23ac 45.77ab 

V3 = ( Rio grand) 5.39a-c 6.79ab 3.26ab 44.22ab 

V4 = ( Avto 1315 CLN 3241Q) 5.71a-b 6.23bc 3.03ad 48.14ab 

V5 = ( Avto 1219 CLN 3241H) 5.81a 7.30a 3.66a 49.30a 
V6 = ( Pusa Beej) 5.57a-b 6.97a 2.53cd 47.72ab 
V7= ( Local Hanar) 5.85a 6.62ac 2.70bd 44.33ab 
V8 = ( Pearson Local) 5.78a 6.40bc 2.56bd 41.52b 
V9 = ( Super Cata Para Local) 5.88a 6.64ac 2.33d 42.53ab 
F-test  L.S.D 5  * 0.5438 ns 0.854 * 0.710 ns 7.0654 

Cv (%) 5.98 7.89 15.1 9.55 
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of fruit-bearing shoots and, therefore, overall yield and fruit distribution on the plant 

(Prashanth, 2003). Varieties with a higher number of branches, such as Super Cata Para Local 

(9.89) and Pusa Beej, have a greater potential for producing more fruits, although this may 

also depend on the plant’s ability to allocate resources effectively to both vegetative and 

reproductive structures. The balance between vegetative growth and reproductive output is 

critical in optimizing yield, as excessive vegetative growth may divert assimilates away from 

fruit formation, reducing overall productivity. 

Reproductive traits, including the number of clusters per plant, the number of fruits per 

plant, and fruit weight, were significantly affected by varietal differences. Avto 1219 CLN 

3241H recorded the highest values for these parameters, suggesting superior reproductive 

efficiency and better resource partitioning to fruits. In contrast, Local Hanar and Super Cata 

Para Local exhibited lower reproductive performance. These results are consistent with 

studies that demonstrate a strong correlation between cluster number, fruit set, and final 

yield, emphasizing the importance of selecting high-performing varieties to achieve 

maximum productivity (Regassa et al., 2012; Biswas et al., 2015). 

Fruit characteristics, including fruit length and diameter, varied among the varieties. 

Super Cata Para Local produced the longest fruits (9.89 cm), while Kabul 64 Local had the 

shortest (4.97 cm). Although fruit diameter differences were not statistically significant, Avto 

1219 CLN 3241H produced the largest diameter (7.3 cm). Previous studies indicate that fruit 

size and shape are influenced by both genetic factors and environmental conditions, 

including nutrient availability, irrigation, planting density, and planting time (Chernet and 

Zibile, 2014; Truong and Wang, 2015). Fruit traits such as length, diameter, and weight are 

crucial for market acceptance and directly impact the commercial and economic value of the 

crop. The observed variation in these traits among varieties highlights the importance of 

selecting cultivars not only for yield but also for fruit quality, which is critical for both fresh 

market and processing purposes. 

The fruit yield per plant and per hectare further emphasize the significance of varietal 

selection. Avto 1219 CLN 3241H achieved the highest fruit weight per plant (3.66 kg) and yield 

per hectare (49.30 t/ha), while the lowest values were recorded in Super Cata Para Local and 

Pearson Local, respectively. This confirms that yield is a complex trait influenced by both 

genetic potential and the plant’s ability to adapt to environmental conditions. Studies have 

also shown that yield is not solely dependent on vegetative growth; reproductive efficiency, 

resource allocation, and stress tolerance play equally important roles (Hossain et al., 2017; 

Rahman et al., 2020). 

The results highlight several limitations in tomato production. Yield potential is not 

exclusively determined by plant height or vegetative growth; it is also strongly influenced by 

environmental adaptability, disease resistance, and susceptibility to pests. Some varieties 

may exhibit vigorous vegetative growth but fail to achieve high yields under specific climatic 

conditions or in the presence of biotic and abiotic stresses. Additionally, traits such as fruit 

size, weight, and number per plant can vary due to interactions between genotype and 
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environment, making it important to conduct evaluations under local agro-climatic 

conditions to identify the most suitable cultivars. 

Based on these findings, future research should focus on multi-environment trials to 

assess the stability of tomato cultivars across diverse agro-climatic zones. Breeding or 

selecting varieties with enhanced adaptability, high reproductive efficiency, improved 

disease and pest resistance, and robust vegetative growth is recommended. Moreover, 

integrating proper agronomic practices such as optimal planting time, plant spacing, nutrient 

management, and irrigation scheduling can maximize yield and fruit quality (Rahman et al., 

2020; Shopova, 2023; Hassan et al., 2021). Adoption of such strategies will not only increase 

productivity but also improve economic returns and support sustainable tomato cultivation 

in regions like Afghanistan, where identification of suitable high-yielding varieties remains a 

key challenge (Wardak Provincial Agriculture Department, 2021). 

CONCLUSION 

This study demonstrates that tomato growth, yield, and yield-related traits are significantly 

influenced by varietal differences. Among the nine varieties evaluated, Avto 1219 CLN 3241H 

consistently showed superior performance in plant height, cluster number, fruit number, fruit 

weight, and yield per hectare, while local varieties such as Kabul 64 Local and Local Hanar 

exhibited lower performance. The findings highlight the importance of selecting high-

yielding, well-adapted varieties and implementing appropriate agronomic practices, 

including optimal planting time, spacing, nutrient management, and irrigation, to maximize 

productivity and fruit quality. Future research should focus on multi-environment trials and 

breeding programs aimed at enhancing adaptability, disease resistance, and yield stability. 

Adoption of high-performing varieties combined with optimized management practices can 

improve tomato productivity, quality, and farmers’ livelihoods in local agro-climatic 

conditions. 

AUTHORS CONTRIBUTIONS 

Zahedullah Zahed conceptualized and supervised the experiments, while Hikmatullah 

Hikmat conducted the fieldwork and data collection. Ahmad Shah Ahmadzai and 

Mohammad Khalid Rashidi performed data analysis and manuscript preparation, and 

Mohammad Khalid Rashidi revised the manuscript.  

ACKNOWLEDGEMENTS 

The authors sincerely thank Wardak University for providing the necessary facilities and 

support to carry out this investigation. 

 



Journal of Natural Science Review, 3(4), 162-173 

172 

FUNDING INFORMATION  

This study did not receive any external funding. 

CONFLICT OF INTEREST STATEMENT 

The authors declare that they have no conflict of interest related to this study. 

DATA AVAILABILITY STATEMENT 

The data supporting the findings of this study are available from the corresponding authors 
upon reasonable request. 

REFERENCES 

Ahmad, M., Shah, S. A., & Ali, S. (2019). Allocative Efficiency of Tomato Growers in District Mardan, 

Khyber Pakhtunkhwa Province of Pakistan. Sarhad Journal of Agriculture, 35(3). 

https://doi.org/10.17582/journal.sja/2019/35.3.675 

Akinola, A., Kehinde, A., Tijani, A., Ayanwale, A., Adesiyan, O., Tanimonure, V., ... & Ojo, T. (2023). 

Impact of membership in agricultural cooperatives on yield of smallholder tomato farmers in 

Nigeria. Environmental and Sustainability Indicators, 20, 100313. 

https://doi.org/10.1016/j.indic.2023.100313  

BARI. (2010). Krishi Projukti Hatboi, Bangladesh Agricultural Research Institute, Joydevpur, Gazipur. 

p. 304. 

https://archive.saulibrary.edu.bd/xmlui/bitstream/handle/123456789/3876/A%20THESIS%20B

Y%20FAHIMA%20AKTAR.pdf?sequence=1&isAllowed=y 

Bauer, M., D. Barney and J. Robbins. (2009). Growing tomatoes in cool, short season locations. The 

University of Idaho. Bulletin. 864: 1-7. 

http://www.plantgrower.org/uploads/6/5/5/4/65545169/growing_tomatoes_in_cool_-

_short_season_locations.pdf 

Biswas, M., Sarkar, D. R., Asif, M. I., Sikder, R. K., Mehraj, H., & Jamal Uddin, A. F. M. (2014). 

Comparison of growth and yield characteristics of BARI tomato varieties. Journal of Bioscience 

and Agriculture Research, 3(1), 1-7. https://doi.org/10.18801/jbar.030115.25 

Cheng, M., Wang, H., Fan, J., Xiang, Y., Tang, Z., Pei, S., ... & Zhang, F. (2021). Effects of nitrogen 

supply on tomato yield, water use efficiency and fruit quality: A global meta-analysis. Scientia 

Horticulturae, 290, 110553. http://doi.org/10.1016/j.scienta.2021.110553. 

Chernet, S., & Zibelo, H. (2014). Evaluation of tomato varieties for fruit yield and yield components in 

western lowland of Tigray, Northern Ethiopia. International Journal of Agricultural Research, 9(5), 

259–264. https://doi.org/10.3923/ijar.2014.259.264 

Hossain, M. M., & Sultana, F. (2015). Genetic variation for induced and basal resistance against leaf 

pathogen Pseudomonas syringae pv. tomato DC3000 among Arabidopsis thaliana accessions. 

SpringerPlus, 4, 296. https://doi.org/10.1186/s40064-015-1090-1 

Hossain, E., Ahamed, K. U., Shamsuzzaman, A. M. M., Haque, M., & Nahar, K. (2017). Yield and 

morph-physiological performance of different tomato varieties in winter season. Middle-East 

Journal of Scientific Research, 25(6), 1216-1224. DOI: 10.5829/idosi.mejsr.2017.1216.1224 

https://doi.org/10.1016/j.indic.2023.100313
https://doi.org/10.3923/ijar.2014.259.264
https://doi.org/10.1186/s40064-015-1090-1


Journal of Natural Science Review, 3.(4), 162-173 

 
173 

Hassan, M., Ashraf, T. E. H. S. E. E. N., Asim, M. U. H. A. M. M. A. D., Khan, B. A., Nadeem, M. A., 

Naseer, M. U., ... & FEROZE, M. A. (2021). Evaluation of different varieties of tomato for growth 

and seed quality in district Sargodha climate. Plant Cell Biotechnology and Molecular Biology, 22, 

533-545. https://ikprress.org/index.php/PCBMB/article/view/645 

Kasnazany, S. A. S., Barznjy, L. G. K., Ali, L. M., Mahmood, A. M. R., Mirza, A. N., & Krbchna, S. J. J. 

(2023, December). Evaluation of the Growth, Yield, and Nutritional Composition of Five Newly 

Tomato (Lycopersicum esculentum Mill.) Varieties Under Agro-Climatic Condition at 

Sulaymaniyah Governorate, Iraq. In IOP Conference Series: Earth and Environmental Science (Vol. 

1262, No. 4, p. 042037). https://doi.org/10.1088/1755-1315/1262/4/042037 

Mallick, P. K. (2021). Medicinal values of tomato (Lycopersicon esculentum Mill.–

Solanaceae). International Journal of Applied Sciences and Biotechnology, 9(3), 166-168. 

https://nepjol.info/index.php/IJASBT/article/view/39789  

Meza, J., Pantoja, A., Galan, P. R., Godoy, N., Gattini, J., Villasanti, C., Díaz, J. (2013). El Cultivo De 

Tomate Con Buenas Prácticas Agrícolas En La Agricultura Urbana Y Periurbana. FAO. ISBN 978- 

92-5-307780-9. https://www.fao.org/4/i3359s/i3359s.pd 

MZH (2021). Agrostatistics. Vegetable production in Bulgaria - harvest ’2021. Ministry of Agric., Food 

and Forestry.  

Nour, V., Trandafir, I., Ionica M.E. (2013). Antioxidant compounds, mineral content and antioxidant 

activity of several tomato cultivars grown in southwestern Romania. Not. Bot. Hort. Agrobot. 41, 

136-142. https://notulaebotanicae.ro/index.php/nbha/article/view/9026 

Olaniyi, J. O., Akanbi, W. B., Adejumo, T. A., & Akande, O. G. (2010). Growth, fruit yield and 

nutritional quality of tomato varieties. African journal of food science, 4(6), 398-402. 

https://academicjournals.org/article/article1380726269_Olaniyi%20et%20al.pdf 

Naika, S., van Lidt de Jeude, J., de Goffau, M., Hilmi, M., & van Dam, B. (2005). Cultivation of tomato: 

Production, processing and marketing (Agrodok No. 17). CTA. 

https://www.growveg.com/media/34685/tomato-cultivation-cta.pdf 

Prashanth, S.J. 2003. Genetic variability and divergence studies in tomato (Lycopersicon esculentum 

Mill).M.Sc.(Agri.) Thesis, Uni. Agric. Sci., Dharwad (India). 

Rahman, J., Riad, M. I., & Begum, A. A. (2020). Effect of planting time and variety on the growth and 

yield of tomato. Tropical Agroecosystems, 1(2), 67-69. 

https://taec.com.my/archives/2taec2020/2taec2020-67-69.pdf  

Rahul, S., Rahman, M. M., Rakibuzzaman, M., Islam, M. N., & Uddin, A. F. M. J. (2018). Study on 

growth and yield characteristics of twelve cherry tomato lines. Journal of Bioscience and 

Agriculture Research, 17(1), 1403–1409. https://doi.org/10.18801/jbar.170118.174 

SHOPOVA, N. (2023). PLANTING TIME EFFECT ON THE GROWTH AND YIELD OF TOMATO 

(SOLANUM LYCOPERSICUM L.). Scientific Papers. Series B. Horticulture, 67(2). 

https://horticulturejournal.usamv.ro/pdf/2023/issue_2/Art56.pdf 

UCDavis. (2020). Tomato cultivation guidelines. University of California, Davis. Wardak Provincial 

Agriculture Department. (2021). Tomato production and varietal recommendations. Wardak, 

Afghanistan. http//afghanag.ucdavis.edu/. 

https://doi.org/10.1088/1755-1315/1262/4/042037
https://nepjol.info/index.php/IJASBT/article/view/39789
https://notulaebotanicae.ro/index.php/nbha/article/view/9026
https://www.growveg.com/media/34685/tomato-cultivation-cta.pdf
https://taec.com.my/archives/2taec2020/2taec2020-67-69.pdf
https://doi.org/10.18801/jbar.170118.174
https://horticulturejournal.usamv.ro/pdf/2023/issue_2/Art56.pdf

