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Abstract

Melon is one of the important agricultural crops in Afghanistan, particularly in Helmand
Province, where it plays a significant role in farmers’ income. However, its production is still
largely based on traditional farming practices, and the limited use of modern agricultural
technologies negatively affects both yield and quality. The objective of this study was to
assess the current status of melon production in Helmand Province, evaluate the effect of
seed type on yield, and identify the major constraints and challenges faced by farmers. This
study was conducted between March 30, 2014 and July 6, 2015 in selected villages of Lashkar
Gah, Garmser, and Nawah districts through face-to-face interviews with 37 farmers using
a structured questionnaire consisting of 33 questions. The collected data were organized
and analyzed using descriptive statistical methods, including averages, percentages, and
comparative analysis. The results indicated that most farmers use local seeds, resulting
in low yields (15-25 tons/ha), while farmers using improved seeds achieved higher yields
(45-55 tons/ha). Statistical analysis indicated that seed type has a significant effect on crop
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yield. Furthermore, traditional irrigation practices, limited use of chemical fertilizers and International License

pesticides, and marketing constraints negatively affect both production and income levels.
In general, the study indicates that the use of improved seeds, enhancement of agricultural
practices, efficient water management, and improved marketing facilities can significantly
increase melon production and farmers” income.
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Statement of Sustainability: This study indicates that melon production in Helmand Province is largely based on traditional
practices that limit productivity and resource efficiency. For sustainable development, there is a need to promote improved seed
varieties, efficient water management, and modern agronomic practices. Strengthening extension services and market systems is
also essential to ensure long-term economic and environmental sustainability of melon production in the region.

1. Introduction

Afghanistan has diverse climatic conditions, including arid, semi-arid, temperate, and sunny environments that are suitable for
the cultivation of various fruits and vegetables (Zhang et al., 2016). Vegetables are important sources of vitamins, minerals, and
essential nutrients and also contribute significantly to the livelihoods and economic well-being of farming communities (Food and
Agriculture Organization [FAO], 2011). Among vegetable crops, melon (Cucumis melo L.) is considered one of the important mem-
bers of the Cucurbitaceae family. It is a warm-season annual crop propagated through seeds and cultivated under relatively fertile
soil and favorable temperature conditions. Depending on variety and environmental conditions, melon requires approximately
90-120 days to complete its growth cycle (Lester, 2008; FAO, 2011). Melon production has considerable nutritional and economic
importance in many arid and semi-arid regions. The crop is an important source of carbohydrates, vitamin C, and minerals and
can provide substantial income for farmers within a relatively short production period (Lester, 2008; FAO, 2011). However, melon
production in Afghanistan continues to face several challenges, including traditional farming practices, limited access to improved
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seed varieties, inadequate irrigation systems, insufficient fertilizer use, pest and disease problems, weak market access, and lim-
ited technical knowledge among farmers (Botia et al., 2005). Previous studies have shown that irrigation management, soil fertility,
improved seed varieties, and appropriate agronomic practices play an important role in improving melon productivity and fruit
quality under semi-arid conditions (Fabeiro et al., 2002; Sensoy et al., 2007; Nerson, 2002). Efficient crop management and improved
production inputs have also been reported as essential factors for increasing farmers’ income and agricultural sustainability (FAO,
2011).

In Afghanistan, particularly in Helmand Province, melon cultivation is widely practiced using traditional production methods,
while scientific information regarding production constraints and economic value remains limited. Problems such as limited agri-
cultural extension services, lack of improved technologies, poor irrigation management, unstable market systems, inadequate stor-
age facilities, and weak technical support continue to negatively affect productivity and farmers” income. Therefore, there is a need
for a scientific assessment of melon cultivation practices, associated production constraints, and the economic importance of melon
production in the province. This study was conducted during 2014-2015 in selected districts of Helmand Province, Afghanistan,
to assess melon cultivation practices, identify the major production and marketing constraints faced by farmers, and evaluate the
economic importance of melon production under local farming conditions. The findings of this study may provide useful base-
line information for improving melon production practices, strengthening farmers’ technical knowledge, enhancing agricultural
planning, and supporting future rural development and food security programs in Afghanistan.

2. Materials and Methods
2.1. Agronomic and Environmental Conditions

The study areas in Helmand Province are characterized by arid and semi-arid climatic conditions with warm temperatures and
low annual rainfall, which are generally suitable for melon cultivation. Melon production in the selected districts was commonly
practiced under traditional farming systems. The soils in most cultivation areas were mainly sandy loam, silt loam, and clay loam,
which are considered suitable for melon growth due to their relatively good drainage and aeration properties. Farmers reported
that soils containing sufficient organic matter produced comparatively better crop performance.

2.2. Irrigation System

Traditional surface irrigation methods were commonly used by farmers, depending mainly on canal and river water sources.
Irrigation frequency varied according to local climatic conditions, soil moisture, and water availability. In most cases, farmers
applied irrigation at regular intervals during the vegetative and fruit development stages.

2.3. Planting Density

Planting density also varied among farmers depending on field size, seed availability, and local cultivation practices. In general,
farmers maintained moderate spacing between plants and rows to facilitate plant growth and field management.

2.4. Fertilizer Uses

Both organic manure and chemical fertilizers were used by some farmers; however, fertilizer application rates were not standard-
ized and depended largely on farmers’ economic conditions, local experience, and input availability. Limited access to agricultural
extension services and modern production technologies influenced the overall management practices in the study areas.

Since this study was primarily based on field surveys and farmer interviews, detailed quantitative measurements of soil properties,
irrigation volumes, fertilizer rates, and planting density were not systematically recorded. Therefore, yield differences observed
in the study may also have been influenced by other agronomic and environmental factors in addition to seed type.

2.5. Study Period

This study was conducted from March 30, 2014, to July 6, 2015. During this period, all stages of agricultural activities from land
preparation to harvesting, transportation, and marketing were systematically observed and analyzed.

2.6. Study Area and Design

The study was conducted in selected villages of Lashkar Gah City and the Garmser and Nawah districts of Helmand Province.
A survey and face-to-face interview method were used to collect data from farmers. The study was descriptive and analytical in
nature, covering major stages of melon production from land preparation to harvesting and market delivery. The questionnaire
included 33 questions related to seed type, irrigation practices, fertilizer application, pest and disease management, marketing
constraints, production challenges, and farmers’ management practices. The collected information was primarily analyzed using
descriptive and comparative methods to assess the major factors affecting melon production and its economic value under local
farming conditions.
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2.7. Sampling

A total of 37 farmers were interviewed for this study, including 25 farmers from villages of Lashkar Gah and 12 farmers from
selected villages of Garmser and Nawah districts. In villages with higher population and household density, multiple farmers
were interviewed to ensure data completeness and reliability.

2.8. Data Collection Instrument

A structured questionnaire containing 33 technical questions was developed for this study. The questionnaire covered all aspects
of melon production, from cultivation practices to marketing, in order to obtain accurate and scientific information from farmers’
experiences.

2.9. Data Collection Procedure

Data were collected through field visits using private transportation to each selected village. Melon production fields were physi-
cally observed, and face-to-face interviews were conducted using the questionnaire. All stages of production, from land prepara-
tion to harvesting, transportation, and marketing, were practically examined.

2.10. Key Observations of the Study

During the survey, it was observed that irrigation was mainly carried out through canals and traditional water channels. Farmers
selected their fields in advance, and most of them practiced crop rotation. Cultivation was carried out in furrow and row patterns,
and the cultivated area per farmer was approximately 0.5-1 ha. In most areas, improved seeds, chemical fertilizers, and pesticides
were either limited or unavailable. The soil type was mostly sandy, and the average yield was recorded at about 17.5-20 tons/ha.
Harvesting was done manually and usually at a single time, and market prices were relatively low. Storage and marketing con-
straints were also common

2.11. Findings from Garmser and Nawah Districts

Interviews with farmers in Garmser and Nawah districts revealed that most farmers used local seed varieties, organic fertilizer use
was limited, and crop rotation practices were poorly adopted. Irrigation was carried out through canals and traditional channels.
The soil was sandy, and the average yield ranged from 15 to 17.5 tons/ha. Awareness regarding improved seeds, chemical fertilizers,
and pesticides was low. Poor road conditions, lack of markets, and insufficient storage facilities were also identified as major
constraints.

2.12. Data Analysis

The collected data were analyzed using descriptive methods. Scientific conclusions were drawn based on farmers’ experiences,
field observations, and questionnaire responses and were systematically evaluated.

3. Results and Discussion

A survey regarding melon cultivation was conducted in selected villages of Lashkar Gah City and the Garmser and Nawah districts
of Helmand Province. In this study, face-to-face interviews were conducted with 37 farmers using a structured questionnaire
consisting of 33 questions. The collected information showed that melon cultivation in the study areas is largely based on traditional
farming practices and relatively homogeneous production systems. According to farmers’ responses, soil conditions and general
agronomic practices were similar across the study areas. Melon cultivation was mainly carried out using furrow irrigation systems,
while seed treatment practices were rarely applied. The spacing between furrows was approximately 3—4 meters, whereas the
spacing between plants ranged from 60-70 cm. Irrigation was mainly practiced through canals and traditional water channels.
Farmers generally irrigated their fields about seven times during cooler seasons and approximately ten times during warmer
periods, depending on climatic conditions and water availability (Kirnak et al., 2005). Similar irrigation and production practices
under semi-arid conditions have also been reported in previous studies (Fabeiro et al., 2002)..

3.1. Melon Production Status in Lashkar Gah and Surrounding Areas

The results presented in Table 1 indicate that the majority of farmers relied on local seed varieties, while only a limited number
of farmers had access to improved seeds. Farmers using local seeds generally obtained lower yields ranging from 15-25 tons/ha,
whereas farmers using improved seeds achieved comparatively higher yields ranging from 45-55 tons/ha. Similar findings have
been reported in previous studies, which demonstrated that improved seed varieties and better agronomic practices can signifi-
cantly enhance vegetable productivity under semi-arid conditions (Evenson & Gollin, 2003; Cabello et al., 2009).
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Table 1. Melon production status in selected villages of Lashkar Gah and surrounding areas, Helmand province.

Seed Type Number of Farmers Average Yield (tons/ha™) Major Constraints

Local seeds 20 farmers 15-25 tons Lack of improved seeds, absence of chemical
fertilizers and pesticides, marketing prob-
lems, limited storage facilities

Improved seeds 5 farmers 45-55 tons Limited availability, but relatively higher
yield

The findings further indicate that several production and marketing constraints negatively affected melon productivity and farm-
ers’ income in the study areas. Major challenges included limited access to improved seeds, inadequate use of fertilizers and
pesticides, insufficient technical knowledge, weak market systems, and lack of storage facilities (Kerje & Grum, 2000). Similar
marketing and production-related constraints have also been identified in many developing agricultural systems where limited
infrastructure reduces farmers” economic returns (Barrett, 2008). Overall, the results suggest that the adoption of improved seed
varieties, better agronomic practices, and improved marketing systems may substantially enhance melon productivity and farmers’
livelihoods in Helmand Province.

3.2. Agricultural Status of Melon Farmers in Garmser District

The findings from Garmser District indicate that most farmers used local seed varieties, resulting in relatively lower yields ranging
from 15-25 tons/ha (Table 2). In contrast, the farmer who cultivated improved seeds achieved a comparatively higher yield of 4045
tons/ha despite experiencing technical limitations. These findings suggest that improved seed varieties may contribute positively to
yield performance; however, seed quality alone may not be sufficient to ensure maximum productivity. Other agronomic and envi-
ronmental factors such as irrigation management, fertilizer application, soil conditions, crop management practices, and farmers’
technical knowledge may also strongly influence production levels. Previous studies have similarly reported that the effective-
ness of improved agricultural technologies depends largely on the availability of complementary production inputs and proper
farm management practices (World Bank, 2007). Therefore, the findings indicate that improved seeds should be accompanied by
appropriate agronomic management practices in order to achieve sustainable productivity improvements.

Table 2. Agricultural status of melon farmers in selected villages of Garmser district.

Seed Type Number of Farmers ~ Average Yield (tons/hal)  Major Problems
Local seeds 6 15-25 Low awareness, market problems
Improved seeds 1 40-45 Technical limitations

3.3. Agricultural Status of Melon Farmers in Nawah District

The analysis of Table 3 indicates that the majority of farmers in Nawah District also relied on local seed varieties, resulting in compar-
atively lower yields ranging from 15-20 tons/ha. In comparison, the farmer using improved seeds obtained a yield of approximately
45 tons/ha. These findings further support the observation that improved seed varieties may enhance melon productivity under
local farming conditions. However, the results also indicate that limited access to improved agricultural inputs, technical services,
and market opportunities continues to constrain overall production performance in the district. Similar observations have been
reported in previous agricultural studies conducted under arid and semi-arid conditions, where access to improved technologies
and farm management practices significantly influenced crop productivity (Sensoy et al., 2007).

Table 3. Melon farmers’ agricultural status in selected villages of Nawah district, Helmand.

Seed Type Number of Farmers  Average Yield (tons/hal)  Major Problems
Local seeds 4 15-20 Low awareness, market issues
Improved seeds 1 45 Limited access

3.4. Economic Value of Melon Production

Melon production plays an important role in improving farmers’ livelihoods in Helmand Province. Based on average market
prices and yield performance, the economic value of melon cultivation varied considerably according to seed type and production
practices.

The economic analysis presented in Table 4 showed that farmers using local seed varieties achieved an average yield of approxi-

mately 20 tons/ha, resulting in an estimated average income of 355,560 AFN per hectare. In contrast, farmers using improved seed
varieties achieved a higher average yield of 47.5 tons/ha with an estimated average income of 844,455 AFN per hectare. These
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findings indicate that improved seed varieties and better production practices may substantially increase both melon productivity
and farmers’ economic returns. Previous studies have also reported that improved agricultural practices, better-quality seeds, and
efficient farm management systems can significantly increase crop profitability and enhance rural livelihoods under semi-arid
farming conditions (Rouphael et al., 2008). Nevertheless, the findings of this study should be interpreted carefully because the
study was based primarily on farmer survey responses and descriptive field observations. Detailed quantitative measurements
of soil properties, irrigation volumes, fertilizer application rates, and other agronomic variables were not systematically recorded.
Therefore, differences in yield performance may also have been influenced by environmental and management-related factors
beyond seed type alone (Yilmaz et al., 2011). Overall, the findings of this study are generally consistent with previous international
research and suggest that the adoption of improved seed varieties, efficient irrigation management, appropriate agronomic prac-
tices, and improved market systems may contribute significantly to enhancing melon production and farmers’ income in Helmand
Province.

Table 4. Estimated economic analysis of melon production.

Seed Type Average Yield (tons/ha)  Estimated Average Income (AFN/ha)
Local seeds 20 355,560
Improved seeds  47.5 844,455

3.5. Study Limitation

Since the study was based on farmer survey data collected under different field conditions, the observed yield differences cannot
be attributed solely to seed type. Other factors such as soil quality, irrigation access, farm management practices, and farmers’
technical experience may also have influenced productivity levels.

4. Conclusion

The findings of this study indicate that melon cultivation in Helmand Province is still largely dependent on traditional farming
practices, while limited access to modern agricultural technologies, improved seed varieties, and technical support services contin-
ues to constrain productivity and economic performance. Farmers using improved seed varieties generally achieved better yield
performance and higher estimated income compared to those relying on local seed varieties. However, the study also suggests
that improved seeds alone are not sufficient to ensure optimal production. Other important factors such as irrigation management,
fertilizer application, crop protection practices, and farmers’ technical knowledge also play a critical role in improving productiv-
ity. In addition, marketing-related constraints including weak market access, the presence of intermediaries, inadequate storage
facilities, and unstable market prices were identified as major challenges affecting farmers” economic returns. Overall, the study
suggests that improving agricultural extension services, promoting modern agronomic practices, strengthening irrigation and
input management, and enhancing market systems may substantially improve melon production and farmers’ livelihoods in Hel-
mand Province. Although the study was limited to selected districts and based primarily on survey data collected from farmers,
the findings provide useful baseline information for future agricultural research and rural development programs in Afghanistan.
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