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Abstract 

Increasing use of pesticides, deteriorating ecosystem health has advocated the need to change traditional and external input use 

agriculture towards safe and sustainable production. A descriptive cross sectional study was conducted to evaluate knowledge, 

practice and use of pesticides among commercial vegetable growers of Kaski district of Nepal. Around 80.0 %( 77.1%) of the 

vegetable growers were using pesticides for more than ten years. All the vegetable growers were using highly hazardous (Ib) 

pesticides. Almost80.0% of the vegetable growers spray pesticides more than six times in a year. Less than half (44.3%) of the 

vegetable growers know the adverse effect of pesticides and more than half (62.9%) of the vegetable growers experienced 

symptoms of health hazards. Waiting period for picking vegetable is less than four days for nearly two-third (61.9%) of the 

vegetable growers. Majority of the vegetable growers (88.6%) did not receive any official training on pesticides and nearly two 

third (61.9%) of the vegetable growers doesn’t read information available in pesticide label. Majority of the vegetable growers 

were using mask and gloves as Personal Protective Equipment during pesticide application. The use of other personal protective 

equipments was very less. Majority of the vegetable growers (89.5%) were not aware about Integrated Pest Management 

Technique. Majority of the vegetable growers (89.5%) mix the pesticides with their bare hands. More than half of the vegetable 

growers wash the vegetables and pesticides applicators in rivers, canals and streams. The need for awareness, education and 

training on the uses of pesticides to the farmers and effective monitoring program for pesticide residues in vegetables is 

recommended from this study.   
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________________________________________________________________________________________________________ 

I. BACKGROUND 

Vegetables are very important and essential part of a healthy diet. It is an important source of vitamins and minerals. Vegetables 

can also be a source of poisonous toxic substance-pesticides. More than 1000 compounds can be applied to agricultural crops in 

order to control insects, weeds and moulds. The pesticides striking effort in preventing, crop loss and controlling vectors of 

diseases have led to their acceptance and expanded use throughout the world. The potent chemicals for killing pests have 

increased anxiety that they are agents of human diseases and environmental pollution. It has also been observed that their long 

term, low dose exposure is increasingly linked to human health effects such as hormone disruption, diminished intelligence, 

reproductive abnormalities, immune-suppression and cancer. Residues of pesticides in food are serious global problems. 

Pesticides are classified as extremely or highly hazardous by FAO and WHO. These includes barred by some countries, 

unrelenting used in developing countries. Developing countries use about twenty-five percent of the pesticides in the worlds, and 

the use is in increasing trend according to World Health Organization. 

Chemical pesticides were commenced in Nepal in 1952 for the first time. Paris green Gammexane and Nicotine sulphate were 

imported from USA solely for malaria control program .The continuous order of different groups of pesticides introduced in 

Nepal is: 1950s – organochlorines; 1960s – organophosphates; 1970s – carbamates; 1980s – synthetic pyrethroids . Nepal import 

pesticides from six different countries- China, Singapore, Malaysia, Japan, Italy and India . 

The average consumption of pesticides in Nepal (142 gm/ha) which is still a very low compared to pesticides used in other 

countries such as India (500 gm/ha), Korea (6.6 kg/ha) and Japan (12 kg/ha) . 

The current trend of increase in volume of pesticides use seems very high. The national average value of pesticide 

consumption of 142 g/ha needs to be revised.  The highest average percentage of land using pesticides is in the Terai (12%), 

followed by the hills (4.9%) and the mountains (0.7%), mostly on crops like rice, maize, wheat, potato and vegetables  . Plant 

Protection Directorate (PPD, 2010)  carried out a recent study of eighteen samples of vegetables (7 samples of potato, 6 samples 
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of brinjal, and 5 samples of tomato) .They were analyzed at the private laboratory. The residue level in potato was recorded from 

0.45 to 4.8 ppm (Mancozeb), N.C (Endosulfan), 0.017 ppm (Methyl Parathion). The residue level in tomato was found from 1.48 

to 8.6 ppm (Mancozeb), N.D to 0.042 ppm (Cypermethrin) and N.D (Dimethoate). Brinjal samples were not found to be 

contaminated with pesticide residue (Deltamethrin, Fenvalerate, Cypermethrin, Chlorpyrifos and Methyl Parathion). The 

Department of Food Technology and Quality Control (DFTQC) also revealed the status of pesticide residue on 106 samples of 

different food commodities with no contamination with Organochlorine (DDT and BHC) and Organo- phosphorous (Parathion, 

Methyl parathion and Malathion) pesticides. There is greater level of speculation or exaggeration of the uses of chemical 

pesticides more than the MRL of the body, which however, has to be scrutinized by PPD with fresh report.  

Pokhara is a beautiful and historical town of Nepal which was made town municipality in 1962. Pokhara as the headquarters 

of the Western Development Region of Nepal was made in 1972, which contributed to upgrade Pokhara municipality in the 

present status of sub-metropolitan city in 1995 with 18 wards. Pokhara shares its border with Lekhnath Municipality, Kahun and 

Arwa village development committees in the west, Armala, Chhahrepani, Lamachaur and Hemja VDCs in the north and Kristi 

Nachne Chaur, Nirmal Pokhari and Bharat Pokhari VDCs in the south. Pokhara sub-metropolis lies in the broad valley of Seti 

River covering an area of 55.31 sq.km located on the southern foot of the Mt. Annapurna and Mt. Fishtail Himalayan region 83° 

58' 30" to 84° 02' 03" east longitudes and 28°10' north to 28°16' north latitudes. 

One thousand four hundred and ninety seven (1497) hectares of land is used for vegetable production in Kaski District. Out of 

the total land in Pokhara valley, 11.21km2(20.27%) is used the cultivation of foods. 

Pokhara Sub-Metropolitan city has 68,236 household and a total population of 2, 55,465 people. Similarly, Malepatan (ward 

no- 5) has 3973 households and a population of 14,803 people. More than 70% people living in the wards are engaged in 

agriculture . Out of the eighteen wards in Pokhara, Malepatan ward is famous for vegetables production. Malepatan (ward no -5) 

is the largest producers of vegetables in Pokhara. Vegetables such as Snake Gourd(Short white, long white, short green, long 

green ),Bitter Gourd(long white, short white, long green ,short green ,white medium),Pumpkin(long green, large round, small 

round),Cucumber ,Brinjal(Black short, lurki), Broad leaf(Mustard, Radish), Tomato, Radish(white), Cauliflower, Cabbage, 

Carrot, Lady’s finger, Garlic, Cowpeas, Sponge Gourd, Beans, Bottle Gourd, Ash Gourd  and Balsom Gourd are the famous 

production of the ward.  

Malepatan supply nearly 30% of the total requirement of the vegetables of Pokhara valley. Malepatan is a highly 

commercialized fresh vegetable growing pocket area in Pokhara. Wide range of vegetables such as cucurbits, leafy vegetables 

and cole crops etc., are produced and marketed. Most of the farmers are producing vegetables at commercial scale, and only a 

few farmers practice home gardening in Malepatan. No previous research reports are available for pesticide use in vegetables for 

Kaski district. Therefore this study aims to know the current situation of pesticides use in vegetables and to investigate 

knowledge and practice among commercial vegetable growers and use of pesticides in vegetables of Kaski district, Nepal. 

II. METHODOLOGY 

 Study Design 

The study was a descriptive cross sectional study design. In the study quantitative and qualitative method of data collection was 

used. 

 Study Area 

The study was conducted in Malepatan, a ward of Pokhara Sub-Metropolitan city of Kaski district, Nepal. Kaski district lies at 

the centriod point of the country located in the Western region of Nepal. One thousand four hundred and ninety seven (1497) 

hectares of land is used for vegetable production in Kaski district. The selected ward is an urban area consisting of diverse ethnic 

background like Brahmin, Chhetri, Janajati and Dalits different educational background. 

 Study Population 

The study population consists of all commercial vegetables growers who were registered in agriculture department of one 

selected ward of Pokhara Sub Metropolis. Malepatan (ward number 5) has 3973 households and populations of 14803.Among 

them 7373 were male and 7430 were females. 

 Sample Size 

All the vegetable growers who were registered in agriculture department were taken for study. There were total 210 commercial 

vegetable growers available at the time of data collection. Census of the commercial vegetable growers was taken. 

 Sampling Technique 

All the registered commercial vegetable growers (210) were taken for the study. 
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Fig. 1: Schematic design for sampling technique 

 Data Collection Technique 

Face to face interview technique and showing pictograms stated in pesticides packets, bottles and sachets was used for data 

collection. In-depth interview of some farmers were done to explore detail information. 

 Data Collection Tool 

Pretested semi-structured questionnaire was used for data collection, which was translated in Nepali during interview. Check list 

was used for in-depth interview. 

 Method of Analysis 

Data was analyzed and presented in frequency table, percentage and chi square test were employed using SPSS 16 version. 

Required statistical measures were applied as per findings. 

III. RESULTS AND DISCUSSION 

 Demographic Status 

The percentage of male was 54.8% and female was 45.2%.Male vegetable growers were older than female vegetable growers. 

Majority of the vegetable growers were literate (70%) and 41.4% of them had secondary level education and 30.0% of them were 

illiterate. Male farmers were more literate than the female farmers. 

 Pesticides Used 

Majority of the vegetable growers (77.1%) were growing vegetables and using pesticides for more than 10 years, 12.9% were 

growing and using pesticides for 5-10 years and 6.2% of the farmers were using both for 2-5 years. Only 3.8% of the farmers 

were growing vegetables and pesticides for 0-2 years. This shows that the vegetable growers are highly dependent on pesticides 

for the controlling of the pests, weeds, fungus and others. All the vegetable growers (100%) use highly hazardous pesticides. 

Similarly, 27.1% of the farmers use moderately hazardous pesticides and 94.8% of the farmers use slightly hazardous pesticides. 

Pesticides are classified as extremely, highly hazardous, moderately hazardous and slightly hazardous by WHO. All the 

vegetable growers (100%) were using hazardous pesticides irrespective of their educational status. Moderately hazardous 

pesticides were used by the vegetable growers who have higher studies (38.3%). Only 23.8% of the illiterate vegetable growers 

use moderately hazardous pesticides. Similarly, slightly hazardous pesticides were used by all of the farmers either he is illiterate 

or has a higher study. 

 Knowledge Related To Pesticides 

Only 44.3% of the vegetable growers were aware of the adverse effects of the pesticides. Among them the respondents with 

higher age (50-59) has more knowledge (62.7%) and the respondents who are 60 years and more (66.7%) have the knowledge on 

the adverse effects of pesticides.  Similarly, the younger age group vegetable growers (20-29) did not have any knowledge about 

the adverse effects of pesticides. 36.8% of the vegetable growers in the age group 30-39 and 38.2% of the farmers in the age 

group 40-49 know the adverse effects of pesticides. 55.7% of the vegetable growers did not have any knowledge on the adverse 
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effects of pesticides. Literate vegetable growers have more knowledge on adverse effects of pesticides .65.0% of the vegetable 

growers who has higher studies know the adverse effects of pesticides. Male vegetable growers (62.6%) know the adverse effects 

of pesticides as compared to   female vegetable growers (22.1%). This difference seen is due to the literacy level of the vegetable 

growers.  Only 10.5% have heard about Integrated Pest Management (IPM) whereas 89.5% of the vegetable growers did not hear 

about the IPM. 18.3% of the vegetable growers having higher studies have heard about IPM. Illiterate farmers are unaware about 

the IPM. Majority of the vegetable growers (98.6) have the knowledge about the use of protective gears required for pesticides 

spraying while 1.4% of the farmers do not have the knowledge about the protective gears.  

 Practice Related To Pesticides 

Among 210 vegetable growers only 38.1% of them read labels of pesticides and 61.9% of the farmers did not read the labels 

indicated in the pesticides bottles, packets and sachets.  56.5% of the male vegetable growers read the labels as compared to 

female vegetable growers (15.8%). All the farmers have stored pesticides in a accurate place and among them 97.6% have stored 

pesticides in a separate store room and 2.4% of the farmers have stored pesticides outside home. Almost 90 % (89.5%) of the 

farmers use their bare hands for mixing of pesticides and 10.5% of the farmers mix in a safer way by wearing gloves. Nearly 

80.0% applies pesticide more than times, whereas, 12.9% use it 5-6 times depending on severity of pest problem in vegetables. 

Only 6.7% of the vegetable growers use it for 3-4 times and 1.4 % of the vegetable growers use it for 1-2 times. Majority of the 

pesticide users (65.2%) re-enter the field within short interval 0-4 days after the application of the pesticide, whereas, 34.3 % of 

the vegetable grower re-enter at an interval of 5-9 days. More than a half (61.9%) of vegetable growers pick the vegetable at the 

interval of 0-4 days after the application of pesticides. Similarly, 37.6% of the vegetable growers pick the vegetables at the 

interval of 5-9 days. More than half of the vegetable growers (51.0%) wash the vegetable in rivers, canals, streams whereas 

48.6% of the farmers wash the vegetables in tap water after picking. More than a half of the vegetable growers (50.5%) wash 

pesticide applicator in the source of water like river, streams. 49.0% of the vegetable growers wash in the tap. Most of the 

vegetable growers (98.6%) dispose the empty containers in a pit. 22.4% of the vegetable growers use the natural and biological 

methods of controlling whereas 77.6% of the vegetable growers did not use the natural and biological methods of controlling 

pests.  Majority of the vegetable growers (92.8%) use protective devices while using and handling pesticides. Similarly, 7.2% of 

the vegetable growers did not use protective devices during the application and handling of pesticides. Among the protective 

devices used in handling and use of pesticides, mask was used all the vegetable growers irrespective to the classification of 

pesticides. Similarly, 19.7% vegetable growers use boot while using highly hazardous pesticides .9.7% of the vegetable growers 

use gloves while using highly hazardous pesticides. Use of long sleeves clothes and respirator was quiet low. Similarly, 40.0% of 

the vegetable growers use boot and 18.0% of them use gloves while using and handling moderately hazardous pesticides. Among 

the 210 vegetable growers only 10.0% of the vegetable growers know the correct understanding of the pictograms whereas 

90.0% of the vegetable growers did not understand the correct understanding of the pictograms on the pesticides label or leaflets 

kept inside the pesticides bottle. Majority of growers (88.6%) did not receive training at all on the farming and use of pesticides. 

Nearly sixty five percent (62.9%) pesticide users have experienced the symptoms of health hazards. The vegetable growers who 

been growing vegetables and using pesticides have experienced more health problems (67.9%). Vegetable growers who have 

used highly hazardous pesticides experience health problems like skin irritation (84.8%), headache (90.9%) and eye irritation 

(31.8%). 

IV. CONCLUSIONS AND SUGGESTIONS 

This study was conducted in Malepatan, a ward of Pokhara Sub Metropolis, Kaski district of Nepal to assess the knowledge, 

practice and use of pesticides among commercial vegetable growers. From this study we can conclude that as the education level 

of the farmer’s increases, the knowledge and practice about the use of pesticides increases. Though the education level helps a lot 

in understanding the correct use of pesticides almost all of the farmers have been using the highly hazardous and moderately 

hazardous pesticides. The reason may be they want to control the pests faster and get enough benefits from the selling of 

vegetables despite of the hazardous effect of pesticides to human beings and the environment. Injudicious and indiscriminate use 

of pesticides and presence of pesticide residues in food, fruits, vegetables and environment is a matter of grave-concerns. The 

present study shows highly hazardous pesticides and moderately hazardous pesticides are being used vigorously in vegetables 

without any precautionary measures. Majority growers did not receive any training on pesticides and IPM techniques. A high 

figure of growers also experience symptoms associated with pesticides hazards such as skin irritation, headache and eye irritation 

.Most of the growers were not using PPE during pesticide application in vegetables. More than fifty percent of the farmers wash 

the vegetables and the pesticides applicators in the rivers, canal, streams and tap which may lead to the contamination of the 

water sources. Exposure of farm families to pesticides and intake of pesticides by consumers are a major health threat. Biotic and 

abiotic systems have been affected entirely. 

The results suggest that government, agriculture and health department, consumers organizations, developmental 

organizations should work together to reduce the excessive use of pesticides. Pictograms in the label of pesticides should be 

clearer and should be understood by all levels of farmers. Trainings on proper use, handling, storage, disposal of pesticides, 

adverse effects and pesticides containers should be provided. Integrated pest management should be given more focus and 

encourage the farmers about the natural and biological methods. 
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