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Abstract 

This research paper examines the impact of pesticide usage on potato cultivation in Dhangadhi, Kailali, 

Sudurpaschim Pradesh, Nepal, with a specific focus on the environmental and health consequences. 

The study utilises a descriptive and experimental research design to examine the inhibition of pesticide 

residue in potato crops. This is achieved through thorough sampling and analysis. The data collection 

process comprised of conducting interviews with local farmers and locals, as well as organising focus 

group talks to evaluate the level of awareness and the practices associated with pesticide usage. The 

study indicates that a substantial proportion of the local populace is cognizant of the detrimental impacts 

of pesticides, however only a minority consistently assesses soil fertility. The findings reveal diverse 

concentrations of pesticide residues in the samples obtained from the market, emphasising the necessity 

for more stringent rules and improved practices. Suggestions are given to alleviate the adverse effects 

of pesticide utilisation, fostering both food safety and environmental sustainability. 
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Introduction 

Potatoes are a widely cultivated and popular vegetable in Nepal, grown abundantly in many places such 

as the Terai, hills, and highlands. Potatoes are an essential component of Nepal's agricultural 

environment due to its ability to grow in various cropping locations. Potato cultivation in the Terai 

region is exceptionally lucrative because of the advantageous weather conditions and fertile soil. The 

Terai region, surrounded by Indian states like Sikkim, Bihar, and Uttar Pradesh, has emerged as a 

central location for large-scale potato farming (Vincent et al., 2013). 

Kailali is distinguished among the Terai districts, with Dhangadhi serving as its most populous city. 

Dhangadhi functions as both the administrative hub of Kailali and the interim capital of Sudurpaschim 

Province. The city holds significant strategic importance as it serves as a key border point with India, 

facilitating large cross-border trade and agricultural exchange (Adhikari, 2018). As a result, the potato 

output in Kailali is significant, with additional supplies coming from nearby cities in India. These 

imports provide a consistent provision of potatoes in both local and wholesale markets, meeting the 

substantial demand. 
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In the 1930s, Nobel laureate Paul Herman Muller discovered DDT, revolutionizing pest control 

worldwide (Beyer &Biziuk, 2008). In the 1950s, the Nepalese government began using DDT to combat 

malaria, later employing other pesticides such as nicotine sulphates and gammexene(Baker &Gyawali, 

1994). The Government of Nepal allowed the use of pesticides to control malaria starting from a 

specific date. Nepal, a landlocked country bordering Sikkim, Bihar, Uttar Pradesh, and Tibet, relies 

heavily on pesticides to maintain crop health and increase harvests). These pesticides, including 

insecticides, play a crucial role in agriculture by killing, repelling, and reducing pests, as recognized by 

the Environmental Protection Agency (EPA, 1991). Over time, various types of pesticides have been 

developed, ranging from chemical to biological ones (Baker &Gyawali, 1994). The diversification of 

pesticides into many categories, including organophosphates, carbamates, and pyrethroids, has 

significantly broadened the range of choices available for agricultural pest control (EPA, 1991). 

An important problem that arises from these activities is the increasing infertility of the soil. The 

indiscriminate and uncontrolled application of artificial fertilisers exhausts the soil of its inherent 

nutrients, resulting in a gradual and irreversible decline in fertility over time. The decline in soil quality 

has a negative impact on both the present potato harvests and the future potential for agricultural output 

in the area. Furthermore, the widespread use of pesticides is causing a disturbance in the natural 

equilibrium.These chemicals have a dual effect: they not only specifically target pests, but also have 

negative effects on beneficial creatures and pollute water supplies, therefore worsening the overall 

environmental impact (Kumari et al., 2006). 

Although these challenges are important, the environmental consequences of potato farming in Kailali 

have not been adequately addressed.In order to build sustainable agriculture systems, it is important to 

perform a thorough investigation and evaluation of these elements.Tackling these obstacles is essential 

to guarantee the sustainable existence of potato farming in the area, preserving food security, and 

safeguarding the environment. The objective of this research is to address the existing knowledge gap 

by conducting a thorough review of the ecological consequences of pesticide utilisation and proposing 

suggestions for adopting more environmentally friendly farming methods. 

Issues 

An important problem that arises from these activities is the increasing infertility of the soil. The 

indiscriminate and uncontrolled application of artificial fertilisers exhausts the soil of its inherent 

nutrients, resulting in a gradual and irreversible decline in fertility. The decline in soil quality has a 

negative impact on both present potato harvests and future agricultural output in the area. Furthermore, 

the natural equilibrium is being upset as a result of the indiscriminate utilisation of pesticides. These 

pesticides have a dual effect, as they not only specifically target pests but also have detrimental effects 

on beneficial creatures and contribute to the pollution of water sources, so worsening the overall 

environmental impact. 

Although these challenges are important, the environmental consequences of potato farming in Kailali 

have not been adequately addressed. The primary aim of this research is to determine the proportion of 

pesticide residues that are reduced in vegetables, with the purpose of evaluating the possible risks they 

pose to human health. Additionally, the second goal is to assess the extent of understanding, beliefs, 

and self-reported behaviours among stakeholders on the proper use of pesticides in agricultural 
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activities. This research aims to enhance food safety standards and promote ecologically sustainable 

agriculture practices by achieving these goals. Tackling these difficulties is essential to guarantee the 

sustainable existence of potato farming in the area, preserving food security, and conserving the 

environment. This study seeks to address this deficiency by conducting a thorough examination of the 

ecological consequences of pesticide utilisation and proposing suggestions for adopting more 

environmentally-friendly agricultural methods. 

Methods and methodology 

The data and information for this study were obtained through extensive field research. A stratified 

random sampling technique was utilized to get samples from several marketplaces, including 

wholesalers, retailers, and farmers. After determining the sample size and sampling method, potatoes 

were taken from all strata and tested in the laboratory. In order to guarantee the acquisition of precise 

and dependable data, a designed questionnaire was employed. Additionally, extensive oral interviews 

were conducted with farmers from various socioeconomic backgrounds and categories to gather 

comprehensive data at both the block and village levels. 

Study Area 

Nepal is characterized by thousands of rivers, high slopes, rugged terrain, and unusual formations, with 

distinct topographical regions such as the High Himalayas, High Mountains, Middle Mountains, 

Siwalik Hills, and Terai plains extending along the north-south axis. This study was conducted in 

Dhangadhi, Kailali, located in Sudurpaschim Pradesh, Nepal. Dhangadhi is the administrative centre 

of Kailali district and is located in latitudes of around 28°41'N to 29°02'N and longitudes of around 

80°30'E to 80°38'E. It borders Uttar Pradesh, India, to the south; Godawari and Gauriganga 

municipalities to the north; Kailali rural municipality to the east; and Kanchanpur district to the west. 

The primary agricultural activity in this area is vegetable farming. Nepal's climate varies from 

subtropical to arctic depending on altitude. The Terai region experiences hot and humid conditions, 

whereas the midlands enjoy pleasant weather year-round with cool winter evenings. The northern 

mountainous areas are dominated by alpine climates with low winter temperatures. Deforestation has 

significantly impacted the ecological balance across Nepal's five seasons: summer, monsoon, autumn, 

winter, and spring. Dhangadhi, the 10th largest city in Nepal, is located in Province No. 7 of the far-

western development region and covers an area of 261.75 km². The city has a population of 147,181, 

with a significant portion involved in vegetable farming. Pesticide exposure is a concern for the 

predominantly elderly population, as many young people migrate abroad for work. The terrain of 

Dhangadhi is primarily agricultural, with land use heavily influenced by extensive farming activities. 

Population and Sample size  

Population 

The study focuses on the potato market, which includes a diverse population consisting of wholesalers, 

retailers, and farmers. The production of potatoes spans across various regions within the Akilali 

district, encompassing hilly, mountainous, and plain areas. Additionally, the market also includes 

potatoes imported from India. Given this diversity, the population is characterized by significant 

variability in terms of geographical origin and market roles. 
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Sample Size 

To determine an appropriate sample size for this study, we employed a systematic approach considering 

the lack of a known population size. Using a 95% confidence level and a 5% margin of error, we applied 

the following formula to estimate the sample size: 

 𝑛 =  𝑍2 . 𝑝. {1 −  𝑝 }/  𝑒2   

Where: 

Z  = 1.96 (Z-value for 95% confidence level) 

p  = 0.5 (estimated proportion) 

e  = 0.05 (margin of error) 

Plugging in these values, we calculated: 

 n ={ (1.96)2 .  0.5 (1 - 0.5)}/{(0.05)2}} =approx 384  

Given the heterogeneity of the population, we increased the sample size to 450 to ensure robustness 

and adequate representation across different strata. This sample size allows for comprehensive data 

collection and analysis while balancing practical constraints. 

To ensure representativeness, the sample is stratified as follows: 

Wholesalers (Puronosabjimandi): (Local produc 100 t + Imporyecd50 )=150 

Retailers (Dhangadhi market): 150 

Hat bazar (Farmers from hilly regions: 50; Farmers from mountainous regions: 50 Farmers from plain 

regions: 50) =150 

This stratification ensures that each subgroup within the diverse population is adequately represented, 

providing a reliable basis for analysis and conclusions in the study. 

Result and Findings 

Presence of Carbonate  

Table 1. Amount of Carbamate in Potato 

Entire 

Sample 

Minimum 

Carbamate 

Minimum 

Carbamate 

Mean Standard 

deviation 

450 14.292  % 20.23% 17.83% 3.124% 

The data analysis was conducted on a sample size of 450, measuring carbamate content across three 

market samples. The summary statistics reveal important insights into the distribution and variability 

of carbamate levels in the potatoes sampled from these markets. 
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The mean carbamate content across the samples is 17.83%. This average value provides a central point 

of the data, indicating that, on average, the carbamate content in the potatoes sampled is below 18%. 

This suggests a moderate level of carbamates in the overall sample, which is within acceptable limits 

for safe consumption. The minimum recorded carbamate content is 14.292%, while the maximum 

recorded carbamatecontent is 20.230%. This range demonstrates that there are some variations in 

carbamate levels, but they are not extreme. 

The standard deviation of 3.124% indicates the extent of variation or dispersion of carbamate content 

in the samples. A standard deviation of 3.124% suggests moderate variability around the mean. This 

means that most of the carbamate content values lie within the range of 14.706% to 20.954% (mean ± 

one standard deviation), showing that the data points are reasonably spread out but not excessively 

scattered. 

Presence of Organophosphat 

Table 1.Amount of Organophosphate in Potato 

Entire 

Sample 

Minimum 

Organophosphate 

Minimum 

Organophosphate 

Mean Standard 

deviation 

450 25.27% 30.014% 27.305% 2.443% 

The average content of organophosphate observed across the various samples amounts to 27.305%. 

This figure serves as an indication that, on average, the potatoes that were subjected to sampling exhibit 

a level of organophosphate content that slightly surpasses the threshold of 27%. This numerical 

representation of the mean offers a central tendency measure, thereby imparting insight into the 

characteristic organophosphate concentration present within the sampled potatoes. 

The lowest documented level of organophosphate content stands at 25.270%, whereas the highest 

recorded content reaches 30.014%. These numerical values serve to imply the existence of a spectrum 

of organophosphate concentrations within the samples, with the minimum falling at approximately 25% 

and the maximum surpassing the 30% mark. The range between these two extremes indicates a certain 

degree of variability in the organophosphate content observed across the diverse market samples. 

The standard deviation, calculated at 2.443%, serves as a metric to delineate the extent of variation or 

dispersion within the dataset pertaining to organophosphate content. This numerical value elucidates 

that the levels of organophosphate are relatively homogeneous, with the majority of data points 

clustering within a range of 2.443% around the mean value. More specifically, it can be inferred that 

the organophosphate content values are expected to fall within the interval of 24.862% to 29.748% 

(mean ± one standard deviation). y. 

Discussion 

The mean organophosphate content across the samples is 27.305%. This indicates that, on average, the 

potatoes sampled have an organophosphate content slightly above 27%. This mean value provides a 

central measure, giving a sense of the typical organophosphate level in the sampled potatoes. The 

minimum recorded organophosphate content is 25.270%, while the maximum recorded is 30.014%. 
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The data indicates a variation in the quantities of organophosphates in the samples, ranging from around 

25% to slightly above 30%. This range indicates some variability in the organophosphate content 

among the different market samples. The standard deviation of 2.443% shows the extent of variation 

or dispersion in the organophosphate content data. This value indicates that the organophosphate levels 

are relatively consistent, with most values falling within a 2.443% range around the mean. Specifically, 

the organophosphate content values are likely to lie between 24.862% and 29.748% (mean ± one 

standard deviation). 

The data analysis was conducted on a sample size of 450, measuring carbamate content across three 

market samples. The summary statistics reveal important insights into the distribution and variability 

of carbamate levels in the potatoes sampled from these markets. The mean carbamate content across 

the samples is 17.83%. This average value provides a central point of the data, indicating that, on 

average, the carbamate content in the potatoes sampled is below 18%. This suggests a moderate level 

of carbamates in the overall sample, which is within acceptable limits for safe consumption. The 

minimum recorded carbamate content is 14.292%, while the maximum recorded carbamate content is 

20.230%. These values indicate the range of carbamate concentrations found in the samples, with the 

lowest being relatively close to the mean and the highest being somewhat higher. This range 

demonstrates that there are some variations in carbamate levels, but they are not extreme. The standard 

deviation of 3.124% indicates the extent of variation or dispersion of carbamate content in the samples. 

A standard deviation of 3.124% suggests moderate variability around the mean. This means that most 

of the carbamate content values lie within the range of 14.706% to 20.954% (mean ± one standard 

deviation), showing that the data points are reasonably spread out but not excessively scattered. 

The average content of organophosphate observed across the various samples amounts to 27.305%. 

This figure serves as an indication that, on average, the potatoes that were subjected to sampling exhibit 

a level of organophosphate content that slightly surpasses the threshold of 27%. This numerical 

representation of the mean offers a central tendency measure, thereby imparting insight into the 

characteristic organophosphate concentration present within the sampled potatoes. The lowest 

documented level of organophosphate content stands at 25.270%, whereas the highest recorded content 

reaches 30.014%. These numerical values serve to imply the existence of a spectrum of 

organophosphate concentrations within the samples, with the minimum falling at approximately 25% 

and the maximum surpassing the 30% mark. The range between these two extremes indicates a certain 

degree of variability in the organophosphate content observed across the diverse market samples. The 

standard deviation, calculated at 2.443%, serves as a metric to delineate the extent of variation or 

dispersion within the dataset pertaining to organophosphate content. This numerical value elucidates 

that the levels of organophosphate are relatively homogeneous, with the majority of data points 

clustering within a range of 2.443% around the mean value. More specifically, it can be inferred that 

the organophosphate content values are expected to fall within the interval of 24.862% to 29.748% 

(mean ± one standard deviation). 

References 

Abdel-Gawad, H., Afifi, L. M., Abdel-Hemmed, R. M., &Hegazi, B. (2008). Distribution and 

degradation of 14C-Ethyl Prothiofos in a potato plant and the effect of processing. Phosphorus, 

Sulfur, and Silicon, 183, 2734-2751. 



  

39 

AMC JOURNAL (DHANGADHI) Year 7; August, 2024; Vol. 5; Issue 1, PP 34-40 

DOI: https://doi.org/10.3126/amcjd.v5i1.69117 

ISSN 2661-6114 PEER-REVIEWED JOURNAL  

Abhilash, P. C., & Singh, N. (2009). Pesticide use and application: An Indian scenario. Journal of 

Hazardous Materials, 165, 1-12.  

Adhikari, P. R. (2018). An overview of pesticide management in Nepal. Journal of Agriculture and 

Environment, 18, 95–105. https://doi.org/10.3126/aej.v18i0.19894 

Ahmed, F. E. (2001). Analyses of pesticides and their metabolites in foods and drinks. Trends in 

Analytical Chemistry, 20(11), 649-661. 

Atreya, K., Sitaula, B. K., Overgaard, H., Bajracharya, R. M., & Sharma, S. (2012). Knowledge, 

attitude and practices of pesticide use and acetylcholinesterase depression among farm workers 

in Nepal. International Journal of Environmental Health Research, 22(5), 401–415. 

https://doi.org/10.1080/09603123.2011.650154 

Baker, J., &Gyawali, K. (1994). Promoting proper pesticide use in Nepal. Policy Analysis in 

Agriculture and Related Resource Management Research Report 28.Ministry of Agriculture, and 

Winrock International, Kathmandu, Nepal. 

Beyer, A., &Biziuk, M. (2008). Applications of sample preparation techniques in the analysis of 

pesticides and PCBs in food. Food Chemistry, 1008, 669-680. 

Bhandari, G., Atreya, K., Yang, X., & Dong, J. (2019). Factors affecting pesticide safety behavior: The 

perceptions of Nepalese farmers and retailers. Science of The Total Environment, 631-632, 1560-

1571. 

Bhandari, G., Zomer, P., Atreya, K., Mol, H. G. J., Yang, X., & Giessen, V. (2019). Pesticide residues 

in Nepalese vegetables and potential health risks. Environmental Research, 172, 511–521. 

https://doi.org/10.1016/j.envres.2019.03.002 

Dahal, L. (1995).A study on pesticide pollution in Nepal. National Conservation Strategy 

Implementation Project, National Planning Commission, HMG Nepal, in collaboration with 

IUCN, Kathmandu, Nepal. 

Dhital, S., Rupakheti, D., Tripathee, L. & SigdelShalik, R. (2015). A review on status of pesticides use 

in Nepal.Research Journal of Agriculture and Forestry Sciences, 3(3), 26-29. Retrieved from 

https://www.researchgate.net/publication/323393542 

EPA. (1991). An overview of the Environmental Monitoring and Assessment Program (EPA-600/M-

90/022). U.S. EPA, Office of Research and Development, Washington, D.C. 

EPA. (2000). The use of data on cholinesterase inhibition for risk assessments of organophosphorus 

and carbamate pesticides. Retrieved from http://www.epa.gov/pesticides/trac/science/cholin.pdf 

Fernandez Alba, A. R. (Ed.). (2005). Chromatographic-mass spectrometric food analysis for trace 

determination of pesticide residues. Elsevier-Amsterdam, the Netherlands. 

Gyawali, K. (2018). Pesticide uses and its effects on public health and environment. Journal of Health 

Promotion, 6, 28–36. https://doi.org/10.3126/jhp.v6i0.21801 

https://doi.org/10.3126/aej.v18i0.19894
https://doi.org/10.1080/09603123.2011.650154
https://doi.org/10.1016/j.envres.2019.03.002
https://www.researchgate.net/publication/323393542
http://www.epa.gov/pesticides/trac/science/cholin.pdf
https://doi.org/10.3126/jhp.v6i0.21801


  

40 

AMC JOURNAL (DHANGADHI) Year 7; August, 2024; Vol. 5; Issue 1, PP 34-40 

DOI: https://doi.org/10.3126/amcjd.v5i1.69117 

ISSN 2661-6114 PEER-REVIEWED JOURNAL  

Hellweg, S., &Geisler, G. (2003). Life cycle impact assessment of pesticides when active substances 

are spread into the environment. International Journal of Life Cycle Assessment, 8, 310-312. 

Jeyaratnam, J. (1990). Acute pesticide poisoning: A major global health problem. World Health 

Statistics Quarterly, 43, 139–144. 

Juraske, R., Vivas, C. S. M., Velasquez, A. E., Santos, G. G., Moreno, M. B. B., Gomez, J. D., et al. 

(2011). Pesticide uptake in potatoes: Model and field experiments. Environmental Science & 

Technology, 45, 651-657.  

Kumari, B., Madan, V. K., Kumar, R., Singh, R., &Kathpal, T. S. (2006). Monitoring of pesticide 

residues in fruits and vegetables from Hisar, Haryana. Environmental Monitoring and 

Assessment, 123(1-3), 407-412. 

Kumari, B., V.K. Madan, & T.S. Kathpal. (2006). Monitoring of pesticide residues in fruits. 

Environmental Monitoring and Assessment, 123, 407-418. 

Lopez Perez, G. C., Arias-Estevez, M., López-Periago, E., Soto-Gonzalez, B., Cancho-Grande, B., 

&Simal-Gándara, J. (2006). Dynamics of pesticides in potato crops. Journal of Agricultural and 

Food Chemistry, 54, 1797-1803.  

Sharma, D., Nagpal, A., Pakade, Y. B., &Katnoria, J. K. (2010). Analytical methods for estimation of 

organophosphorus pesticide residues in fruits and vegetables. 

Vincent, C., Hallman, G., Panneton, B., &Fleurat-Lessard, F. (2013). Management of Agricultural 

Insect Pests by Insecticides. Springer. 

 


