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Abstract  Article History 

Agricultural production in Afghanistan faces significant challenges due to 

climate change, resulting in reduced fruit production. Recently, drought, 

increasing temperatures, floods, erratic rainfall, and changing rainfall patterns 

have severely affected fruit production across the country. Farmers’ 

perceptions of climate change impacts are important for policymakers and 

agricultural planners; however, they are essential but not sufficient for 

developing effective adaptation policies. This study aimed to investigate 

farmers’ perceptions of climate change effects on fruit farm operations in 

Paktia Province, Afghanistan. A total of 271 in-person interviews were 

conducted across four districts of the study area. Data were collected using a 

structured questionnaire and a random sampling technique. Descriptive 

statistical analysis Chi-square tests was performed using IBM SPSS Statistics 

26. The results revealed that farmers perceived drought and increasing 

temperatures as the major climate-related factors affecting fruit yield, fruit 

quality, fruit ripening, and overall fruit production. Furthermore, farmers 

perceived that climate change had significant pre-harvest impacts, including 

changes in fruit shape, colour, taste, and increased fruit drop, as well as post-

harvest impacts related to fruit losses, storage, marketing, and packaging. Chi-

square analysis revealed that most socio-demographic characteristics were not 

significantly associated with farmers’ perceptions of climate change impacts, 

although education level showed a significant association with perceived fruit 

size and quality reduction due to increasing temperature.These findings 

highlight the need for improved climate adaptation strategies, efficient water 

management, and strengthened agricultural extension services to enhance the 

resilience of fruit production systems. 
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Introduction 

Afghanistan is highly vulnerable to climate change (Koshani & Hamdam, 2024; Khan et al., 

2024; Safi, 2025). Climate change has substantial impacts on different aspects of human life, 

including the environment, economy, and social well-being (Khan et al., 2024). The country 

has increasingly experienced droughts due to changes in temperature and precipitation patterns 
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(Khalily, 2022). Rising temperatures and variability in precipitation negatively affect food 

production and farmers’ livelihoods (Samiappan et al., 2025). In recent years, the yields of 

major crops have steadily decreased, mainly due to persistent drought conditions affecting 

agriculture (Azimi, 2024). Rising temperatures and prolonged droughts have reduced 

agricultural productivity (Sarfaraz et al., 2025; Rafiullah, 2018). Declining precipitation levels 

have caused droughts, floods, unseasonal rainfall, falling groundwater tables, desertification, 

and biodiversity loss (Khalily, 2022). Furthermore, Afghanistan’s water resources have become 

increasingly threatened by climate change (Nasimi et al., 2021).  Fruit production is one of the 

major agricultural subsectors in Afghanistan and is highly sensitive to climate variability, 

particularly during flowering, pollination, fruit setting, and harvesting stages (Bhattacharjee et 

al., 2022; Shinwari et al., 2025).  Moreover, fruit crops are highly sensitive to climatic conditions 

during flowering, pollination, fruit setting, and harvesting stages. Variations in temperature and 

precipitation can reduce fruit yield and quality, increase pest and disease outbreaks, and damage 

orchards. 

 In Paktia Province, where many farmers rely on traditional farming methods and have limited 

access to modern agricultural technologies, the impacts of climate change are becoming 

increasingly severe. These environmental changes threaten household income, employment 

opportunities, and the long-term sustainability of fruit production systems (Safi, 2025). Fruit 

farming is a key agricultural activity in Paktia Province, providing income and food security 

for rural households. However, increasing climate variability has disrupted fruit production 

systems, affecting phenology, yield, and fruit quality (Deori et al., 2024; Samim et al., 2026). 

Although previous studies have investigated the impacts of climate change on agriculture in 

Afghanistan, little empirical evidence is available regarding farmers’ perceptions of climate 

change impacts on fruit farm operations in Paktia Province. To reduce the effects of climate 

change farmers, need adequate awareness of climate change (Gurbuz et al., 2024). Most 

existing studies in Afghanistan have focused on general agricultural impacts without adequately 

addressing local experiences, adaptation practices, and operational challenges faced by fruit 

growers. Furthermore, farmers in Paktia Province face several constraints in adapting to climate 

change, including inadequate irrigation systems, limited access to climate information, financial 

constraints, insufficient agricultural extension services, and weak institutional support. 

Therefore, understanding farmers’ perceptions is essential because local knowledge strongly 

influences adaptation decisions. Accordingly, this study aimed to investigate fruit farmers’ 

perceptions of climate change impacts on fruit farm operations in Paktia Province, Afghanistan. 

Materials and Methods 

Study Area  

This study was conducted in Paktia Province, located in southeastern Afghanistan. Gardez is 

the provincial capital, and the province shares borders with Khost, Paktika, Ghazni, Logar, and 

Nangarhar provinces. Four districts, namely Ahmad Aba, Gardez, Zurmat, and Said Karam, 

were selected for the study. The study area is located between 68°54′ and 69°35′ E longitude 

and 33°09′ and 33°54′ N latitude. Most local residents are engaged in agriculture and fruit 
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production, which are the primary sources of their livelihoods. The elevation of the study area 

ranges from approximately 1,800 to 3,200 m above sea level. 

 

Figure 1. Map of study area 

Research Design  

This study adopted a descriptive-analytical research design with a quantitative approach to 

assess farmers' perceptions of the effects of climate change on fruit farm operations. A simple 

random sampling technique was used to select the study participants. A total of 271 fruit farmers 

participated in the survey. Primary data were collected in person interviews using a structured 

questionnaire.  The content validity of the questionnaire was evaluated by experts in agriculture 

and climate change to ensure the relevance, clarity, and appropriateness of the survey items. 

The internal consistency of the questionnaire was assessed using Cronbach's alpha coefficient 

(α = 0.76), indicating good reliability. The questionnaire comprised two sections. The first 

section collected respondents' socio-demographic information, whereas the second assessed 

farmers' perceptions of climate change impacts on fruit farm operations, including the effects 

of drought and increasing temperature on fruit production and pre-harvest and post-harvest 

activities.  Farmers' perceptions were measured using a five-point Likert scale ranging from 1 

(No effect) to 5 (Very high effect).  The collected data were coded, entered, and analyzed using 

IBM SPSS Statistics version 26. Descriptive statistics, including frequencies and percentages, 

were used to summarize respondents' characteristics and perceptions. In addition, the Chi-

square (χ²) test was performed to examine the associations between selected categorical 

variables, and statistical significance was determined at p < 0.05. 
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In this study, high temperature refers to farmers’ perceived increases in ambient temperature 

during the fruit-growing season. It represents noticeable warming compared with previous 

years rather than a specific temperature threshold. 

Findings 

Frequency distribution analysis was used to describe the demographic characteristics of 

respondents (Table 1). The results indicated that respondents were distributed across different 

age groups, with 33.9% aged between 17 and 29 years and 24.7% aged between 30 and 39 

years. Approximately 32.1% of respondents were illiterate, followed by respondents with 

primary education (29.2%) and bachelor’s degrees (11.4%). 

The farming experience of respondents revealed that approximately 48.7% had between 6 and 

15 years of farming experience, indicating that most farmers had considerable agricultural 

experience in the study area. Results regarding farm size indicated that 46.5% of respondents 

owned between 2 and 4 jeribs of orchard land, implying that the majority were small-scale 

farmers. 

Regarding irrigation water sources, 42.4% of respondents used deep wells, 36.2% used karezes 

or springs, and 21.0% used river or canal water for irrigation. These findings suggest that 

farmers are highly vulnerable to climate change, particularly increasing drought and 

temperature. 

Table 1: Demographic characteristics of respondents.  

Characteristics Categories Frequency Percentage (%) 

Age of participants (Years) 

17_29 92 33.9 

30_39 67 24.7 

40_49 50 18.5 

50_59 29 10.7 

60 and above 33 12.2 

Education 

Illiterate 87 32.1 

Primary Education 79 29.2 

Secondary Education 54 19.9 

Vocational Education 20 7.4 

Bachelor’s degree 31 11.4 

Experience (Years) 

Less than 6 85 31.4 

6_15 132 48.7 

16_21 34 12.5 

22 and above 20 7.4 

Farm size 

less than 2 80 29.5 

2_4 126 46.5 

4.1_6 20 7.4 

6.1 and above 45 16.6 

Source of water 

River or Canal 57 21.0 

Deep Well 115 42.4 

Kariz or Spring 98 36.2 

Otherwise 1 0.4 
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During the field survey, respondents were asked about climate change impacts (Table 2). The 

results revealed that the majority of respondents had not received any training related to climate 

change (63.8%). Nearly four-fifths of respondents perceived drought as the most serious 

climate-related factor affecting the study area (88.2%). Furthermore, most respondents believed 

that fruit production had decreased during the past 10 years due to climate change (76.0%). 

Regarding irrigation practices, the majority of respondents reported that the number of 

irrigation events had increased over the last 10 years (80.1%). In addition, 87.1% of respondents 

reported an increase in pests and diseases during the same period. 

Table 2: Farmers' climate change awareness and perceived climate-related changes 

Characteristics Categories Frequency Percentage (%) 

Training on climate change adaptation 
Yes 98 36.2 

No 173 63.8 

Most effected 
Increasing temperature 32 11.8 

Drought 239 88.2 

Fruit Production 

Production has increased 29 10.7 

Production has decreased 206 76.0 

No change has occurred 25 9.2 

I don’t know 11 4.1 

Change in the number of irrigations 

Yes 217 80.1 

No 25 9.2 

I don’t know 29 10.7 

Diseases or pests last (10)y 
yes 236 87.1 

No 35 12.9 

The study also examined the effects of increasing temperature on fruit farming (Table 3). The 

findings showed that Farmers perceived that increasing temperature reduced fruit yield., with 

respondents rating the impact as high (43.2%) and very high (32.5%). Respondents also 

indicated that rising temperatures contributed to early fruit ripening in the study area. Moreover, 

fruit size and quality were highly affected by increasing temperatures. 

The results further indicated that increasing temperature was a major cause of new pests and 

diseases in the study area. Additionally, respondents reported increased irrigation water demand 

due to rising temperatures. 

Table 3: Farmer perception effects of increased temperature on fruit farm (frequency%) 

Statements Very effect Effect Low effect Very low effect None Total 

Yield 32.5 43.2 14.4 8.1 1.8 100.0 

Early ripening 25.8 35.1 18.8 15.1 5.2 100.0 

Size or Quality 33.6 42.1 15.9 7.0 1.5 100.0 

Pests and diseases 31.7 48.7 13.3 5.5 0.7 100.0 

Water demand 30.6 50.9 12.2 4.1 2.2 100.0 

The results regarding drought impacts (Table 4) indicated that irrigation demand increased 

significantly due to drought conditions. These findings imply that drought is a major factor 

contributing to declining fruit production in the study area. Furthermore, respondents reported 

that fruit yields were significantly reduced by drought. Soil fertility was also negatively affected 
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by drought conditions, which consequently increased fruit production costs and reduced fruit 

quality. 

Moreover, respondents reported that pests and diseases increased as drought intensified in the 

region. 

Table 4: Effects of increased drought on fruit farming (frequency%) 

Statements Very High High Low Very low None Total 

Irrigation requirements 48.0 45.0 6.6 0.0 0.4 100.0 

Yield 37.6 48.7 8.1 5.2 0.4 100.0 

Soil fertility 36.2 40.2 18.8 3.7 1.1 100.0 

Costs 34.3 51.3 9.6 3.3 1.5 100.0 

Fruit Size or Quality changes 39.9 49.4 8.1 2.2 0.4 100.0 

Pests and diseases 41.0 43.2 12.5 3.3 0.0 100.0 

The pre-harvest effects of drought on fruit farms are presented in Table 5. The results revealed 

that increasing drought had substantial impacts on fruit shape, color, taste, and premature fruit 

drop. Respondents also indicated that climate change had created additional marketing 

problems due to reduced fruit quality. 

Furthermore, drought contributed to the emergence of new pests and diseases in the study area. 

Regarding temperature-related pre-harvest impacts, respondents reported that increasing 

temperatures negatively affected fruit shape and color. In addition, irrigation demand increased 

due to higher temperatures. Respondents also indicated that increasing temperatures contributed 

to the spread of pests and diseases in the region. 

Table 5: Climate Change (Drought and temperature) pre-harvest impacts on fruit farm (frequency%) 

  Statements Very High High Low Very low None Total 

D
ro

u
g

h
t 

Shape 42.4 41.3 10.3 4.1 1.8 100.0 

Color 32.8 41.7 22.1 2.6 0.7 100.0 

Taste 33.6 41.0 11.1 12.5 1.8 100.0 

 Fruits fallen 50.6 35.4 9.6 4.4 0.0 100.0 

Pests and diseases 45.0 45.0 7.7 2.2 0.0 100.0 

T
em

p
er

at
u

re
 Shape 23.2 48.7 20.7 6.6 0.7 100.0 

Color 20.7 49.4 22.9 5.5 1.5 100.0 

Earlier ripened 34.3 33.6 17.0 12.5 2.6 100.0 

Irrigations 41.0 45.8 11.1 2.2 0.0 100.0 

Pests and diseases 30.3 55.0 8.9 5.2 0.7 100.0 

The post-harvest effects of drought and temperature are presented in Table 6.  

Table 6: Farmers' perceptions of the effects of drought and increasing temperature on post-harvest fruit farm 

operations (frequency%) 

  Statements Very High High low Very low None Total 

D
ro

u
g

h
t Marketing 42.8 49.1 7.4 0.4 0.4 100.0 

Fruit losses 39.1 51.7 7.0 2.2 0.0 100.0 

Grading and packaging 25.1 52.4 19.9 1.8 0.7 100.0 

Price 43.5 48.3 7.0 1.1 0.0 100.0 

T
e

m
p

er
at

u
re

 

Spoil 28.0 53.9 15.9 2.2 0.0 100.0 
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Drying and packaging 27.3 35.8 26.2 6.3 4.4 100.0 

Harvesting 29.2 46.5 11.1 5.9 7.4 100.0 

Fruit losses 31.4 44.6 16.6 2.2 5.2 100.0 

Storage 23.2 57.2 7.7 6.3 5.5 100.0 

Marketing 26.2 50.9 13.3 3.3 6.3 100.0 

Respondents reported that drought affected several fruit quality attributes, including fruit shape 

(83.7%), color (74.5%), and taste (74.6%). Furthermore, fruit drop (86.0%) and pest and disease 

incidence (90.0%) were identified as major drought-related problems.  Similarly, respondents 

indicated that rising temperatures affected fruit characteristics and production-related practices, 

including fruit shape (71.9%), color (70.1%), early ripening (67.9%), irrigation requirements 

(86.8%), and pest and disease occurrence (85.3%). 

The findings presented in this study are based on farmers' perceptions and experiences rather 

than on direct biophysical measurements of climate variables. Therefore, the reported effects 

of drought and increasing temperature reflect farmers' subjective assessments, as these climatic 

factors often occur simultaneously under field conditions. 

Table 7 presents the associations between farmers’ socio-demographic characteristics and their 

perceived effects of increased temperature on fruit production. Education level was not 

significantly associated with perceptions of fruit yield reduction (χ² = 13.88, p = 0.608). 

Likewise, no significant associations were observed between age and perceived reduction in 

fruit size and quality (χ² = 16.71, p = 0.405) or between farming experience and perceived 

increases in pest and disease incidence (χ² = 15.90, p = 0.196).  

Table 7: Association between farmers’ socio-demographic characteristics and perceived effects of increased 

temperature on fruit production 

Variable Category 
Very high 

n (%) 
High n (%) 

Low n 

(%) 

Very low 

n (%) 

No effect 

n (%) 
Total χ² p-value 

Education 

level × Fruit 

yield reduction 

Illiterate 25 (28.7) 44 (50.6) 8 (9.2) 10 (11.5) 0 (0.0) 87 

13.88 0.608 

Primary Edu 21 (26.6) 36 (45.6) 12 (15.2) 8 (10.1) 2 (2.5) 79 

Secondary Edu 21 (38.9) 19 (35.2) 11 (20.4) 2 (3.7) 1 (1.9) 54 

Vocational Edu 9 (45.0) 7 (35.0) 1 (5.0) 2 (10.0) 1 (5.0) 20 

Bachelor's degree 12 (38.7) 11 (35.5) 7 (22.6) 0 (0.0) 1 (3.2) 31 

Total 88 (32.5) 117 (43.2) 39 (14.4) 22 (8.1) 5 (1.8) 271 

Age × Fruit 

size/quality 

reduction 

 

17–29 22 (23.9) 45 (48.9) 15 (16.3) 7 (7.6) 3 (3.3) 92 

16.71 0.405 

30–39 30 (44.8) 20 (29.9) 12 (17.9) 4 (6.0) 1 (1.5) 67 

40–49 17 (34.0) 22 (44.0) 6 (12.0) 5 (10.0) 0 (0.0) 50 

50–59 12 (41.4) 13 (44.8) 4 (13.8) 0 (0.0) 0 (0.0) 29 

≥60 10 (30.3) 14 (42.4) 6 (18.2) 3 (9.1) 0 (0.0) 33 

Total 91 (33.6) 114 (42.1) 43 (15.9) 19 (7.0) 4 (1.5) 271 

Education 

level × Fruit 

size/quality 

reduction 

Illiterate 26 (29.9) 42 (48.3) 15 (17.2) 2 (2.3) 2 (2.3) 87 

26.52 0.047 

Primary Edu 37 (46.8) 24 (30.4) 9 (11.4) 9 (11.4) 0 (0.0) 79 

Secondary Edu 15 (27.8) 27 (50.0) 8 (14.8) 4 (7.4) 0 (0.0) 54 

Vocational Edu 2 (10.0) 11 (55.0) 5 (25.0) 1 (5.0) 1 (5.0) 20 

Bachelor's degree 11 (35.5) 10 (32.3) 6 (19.4) 3 (9.7) 1 (3.2) 31 

Total 91 (33.6) 114 (42.1) 43 (15.9) 19 (7.0) 4 (1.5) 271 
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In contrast, education level was significantly associated with perceived reduction in fruit size 

and quality due to increased temperature (χ² = 26.52, p = 0.047). Across all education groups, 

the majority of respondents rated the effect of increased temperature on fruit size and quality 

as high or very high, although the distribution of responses differed among education 

categories. Overall, the findings suggest that age and farming experience were not significantly 

related to farmers’ perceptions of temperature-related effects on fruit production, whereas 

education level was associated with variations in perceptions of fruit size and quality reduction. 

The Chi-square test showed no significant association between irrigation water sources and 

farmers’ perceived drought impacts (χ² = 8.272, df = 6, p = 0.219) (Table 8). Most farmers 

reported moderate drought impacts across all irrigation water sources, including river/canal 

(73.7%), deep well (65.2%), and kariz/spring (77.6%) users. 

Table 8: Association between irrigation water sources and farmers’ perceived drought impacts 

Source of irrigation 

water 

High impact n 

(%) 

 Moderate impact n 

(%) 

Low impact n 

(%) 
Total χ² p-value 

River or Canal 1 (1.8) 42 (73.7) 14 (24.6) 57 

8.272 0.219 
Deep Well 6 (5.2) 75 (65.2) 34 (29.6) 115 

Kariz or Spring 7 (7.1) 76 (77.6) 15 (15.3) 98 

Total 14 (5.2) 194 (71.6) 63 (23.2) 271 

Discussion 

The educational distribution of respondents indicated that a considerable proportion of farmers 

were young and educated. This suggests that they possess relatively better awareness regarding 

climate change and the impacts of increasing drought and temperature. These findings are 

consistent with Roco et al. (2015) and Ogunbode et al. (2025), who reported a positive 

relationship between younger, educated farmers and climate change perception. Education 

plays a crucial role in shaping farmers’ perceptions of climate change.  The findings related to 

farming experience revealed that nearly half of the respondents had between 6 and 15 years of 

farming experience. Farming experience is often associated with improved understanding of 

climate-related impacts and adaptation strategies (Ricart et al., 2023; Ofuoku, 2011). 

Farm size distribution revealed that most farmers owned relatively small orchards in the study 

area. Small-scale farming systems are generally more vulnerable to climate change impacts. 

These findings are consistent with previous studies (Sanogo et al., 2017; Mamba, 2016; 

Habtemariam et al., 2016; Ofuoku, 2011), which reported that age, education level, and farm 

size significantly influence farmers’ perceptions of climate change.  Furthermore, the findings 

regarding irrigation water sources revealed that most farmers relied on deep wells and karezes 

or springs for irrigation. This further indicates that farmers are highly vulnerable to increasing 

drought in the region.  The study revealed that the majority of respondents had not received any 

formal training related to climate change. This suggests that farmers may rely mainly on 

traditional approaches to cope with climate-related impacts and are therefore more vulnerable 

to climate change. These findings highlight the need to strengthen agricultural extension 

services and climate-related education programs in the study area.  Farmers’ perceptions also 
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indicated that drought is the primary climate-related factor causing water scarcity in the region. 

Moreover, drought was identified as a major factor contributing to declining fruit production 

and increased irrigation frequency during the last 10 years. These findings are consistent with 

Čereković et al. (2025).  Increasing irrigation frequency raises production costs and places 

additional pressure on groundwater resources in the study area. These findings are consistent 

with Samim et al. (2026), who reported that climate change increases agricultural production 

costs. Furthermore, drought has created favourable conditions for the emergence of new pests 

and diseases in the region, which aligns with the findings of Tamburini et al. (2018). 

This study focused on two major climate change factors: temperature and drought. The results 

revealed that Farmers perceived increasing temperature reduced fruit yield. in the study area. 

These findings are consistent with those reported by Reddy et al. (2017), Chawla et al. (2011), 

and Kumari et al. (2024), who found that increasing temperature negatively affects fruit yield. 

The findings also indicated that rising temperatures contributed to early fruit ripening in the 

region. Previous studies by Haokip et al. (2020), Moretti et al. (2011), and Chawla et al. (2011) 

similarly reported negative relationships between increasing temperature and fruit quality The 

present study further revealed that farmers perceived increasing temperatures to reduce fruit 

quality, thereby creating marketing challenges and reducing farmers’ income. Respondents also 

perceived that higher temperature were associated with increased pest and disease incidence, 

consistent with the findings of Shrestha (2019). Regarding drought impacts, the study revealed 

that irrigation demand increased significantly under drought conditions. In addition, soil 

fertility declined as drought intensified. Similar findings were reported by Singh et al. (2018), 

Mondal (2021), and Imran and Ortas (2022), who found strong relationships between climate 

change and declining soil fertility. These conditions adversely affected fruit quality, increased 

production costs, and reduced fruit productivity in the study area. 

This study also evaluated the pre-harvest and post-harvest impacts of drought and temperature 

on fruit farming in Paktia Province. The findings indicated that drought had substantial pre-

harvest impacts on fruit farms, particularly affecting fruit shape, color, taste, and premature 

fruit drop. These findings are consistent with Devin et al. (2023), who reported that drought 

reduces fruit quality.  According to Thokar et al. (2022), pre-harvest factors significantly 

influence post-harvest quality. Furthermore, drought increased the occurrence of pests and 

diseases in the study area.  Similarly, increasing temperature negatively affected fruit shape and 

color. In addition, irrigation demand increased due to rising temperatures. Under hot climatic 

conditions, orchards require greater quantities of irrigation water. 

Regarding post-harvest impacts, respondents perceived drought as a major cause of premature 

fruit ripening. Poor fruit quality also resulted in substantial fruit losses in the study area. 

Increasing drought negatively affected fruit shape and color, ultimately leading to lower market 

prices.  Moreover, respondents reported that increasing temperatures caused fruit spoilage, 

drying problems, packaging issues, storage difficulties, and marketing challenges. These 

findings are consistent with Haokip et al. (2020) and Yeshiwas et al. (2026), who reported that 

temperature variations have significant post-harvest impacts on fruit production. Similarly, 

Stathers et al. (2013) reported that climate change has both pre-harvest and post-harvest impacts 

on agricultural production.  Despite providing valuable insights into farmers’ perceptions of 
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climate impacts, this study has some limitations. One limitation is the difficulty of 

distinguishing the separate effects of drought and rising temperatures based on farmers’ 

perceptions alone. Future studies should integrate long-term climate records and crop yield data 

to quantify the contributions of individual climate variables. 

Conclusion 

The study concludes that drought and increasing temperatures were perceived as major climate-

related factors affecting fruit production in the study area. Most respondents were small-scale 

farmers, which may increase their vulnerability to climate variability. The findings showed that 

socio-demographic characteristics had limited associations with perceptions of temperature-

related effects. Specifically, education level was significantly associated with perceptions of 

fruit size and quality reduction, while no significant associations were observed between 

education level and fruit yield reduction, age and fruit size/quality reduction, or farming 

experience and pest and disease incidence. Drought was perceived as a major factor 

contributing to water scarcity, reduced fruit production, and increased irrigation requirements. 

Similarly, increasing temperatures were perceived to reduce fruit yield, accelerate fruit 

ripening, and decrease fruit quality, thereby affecting fruit marketability and farmers’ income. 

Climate-related stresses were also perceived to influence both pre-harvest and post-harvest 

stages through changes in fruit characteristics, fruit drop, pest and disease occurrence, storage 

conditions, and packaging challenges. Chi-square analysis indicated that most socio-

demographic characteristics were not significantly associated with farmers’ perceptions of 

climate change impacts. However, education level showed a significant association with 

farmers’ perceptions of fruit size and quality reduction caused by increasing temperature. 

Overall, the study highlights the vulnerability of fruit production systems to drought and rising 

temperatures and emphasizes the importance of effective water management, climate 

adaptation strategies, and institutional support to improve farmers’ resilience under changing 

climatic conditions. 
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