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ABSTRACT
The study aimed to evaluate the status of chemical pesticide use and vegetable growers'
perceptions regarding it. Data was collected through key informant surveys, semi-structured
questionnaires, and focus group discussions, then analyzed using Statistical Package for
Social Sciences (SPSS) (version 26) and Microsoft Excel 2013. Most farmers (72%) used
chemical pesticides to manage pests and diseases. Most farmers still used organophosphate
pesticides such as Dimethoate 30% EC (Emulsifiable Concentrate) (33.33%). Inadequate
training on safe handling was also observed, with farmers (43%) mixing pesticides before
application and not considering wind direction. Furthermore, only 21.7% of respondents
knew about different types of pesticides and just 25% were found aware of the pesticides
which are banned in Nepal. This study found that 36.7% of respondents used chemical
pesticides due to their quick response, and 70% considered pesticides essential for crop
yield. These findings highlight the need for sound policy development and implementation
along with accessible botanical control pest management solutions for farmers and effective
training and monitoring for pesticide retailers to go along with it.

KEY WORDS
Awareness, indiscriminate application, chemical pesticide, vegetable, biological pesticide.

The history of agriculture and vegetable cultivation dates back to the dawn of human
civilization. In Nepal, agriculture is a significant contributor to the country's Gross Domestic
Product (GDP), accounting for 23.95% (NRB, 2022). With such a large-scale contribution, it
is not surprising that 3.2 million families are engaged in vegetable production (Subedi, 2022).
However, pests and diseases are inevitable in vegetable production, leading to the use of
pesticides. There is an urgent need to boost food production to achieve both the objectives of
SDG 2 and the growing demand for food. Insect and pest attacks are prevalent,
necessitating the continuous application of pesticides, among other variables impacting
agricultural production such as sowing time, fertilizers, irrigation, better crop varieties, etc.
(GC & Neupane, 2019). In Nepal around 900 pesticides are used on various crops and soil
treatment (Thurman et al., 2006). Pesticides include herbicides, insecticides, nematicides,
piscicides, rodenticides, avicides, fungicides, bactericides, insect repellents, animal
repellents, and antimicrobials (Carolyn, 2008). Pesticides attract, seduce, and then kill or
mitigate pests (Hakeem et al., 2016). Pesticide usage in Nepal's crops has increased by 10-
20% annually (GC & Neupane, 2019). The average usage of pesticide was 142g/ha
(Shrestha & Neupane, 2002) which has now raised to 396 g/ha, while a significantly greater
rate (1600 g/ha) is used in commercial vegetable cultivation such as Sarlahi, Kavre, Tistung,
Palung, Dhading and several other districts in Terai region (Ghimire & Khadka, 2023).
Research from the Wageningen University of Netherlands in Nepal showed the average
pesticide use is substantially higher at 2.9 kg/ha (GC & Neupane, 2019). Pesticide
Regulation and Monitoring System states that under the Pesticide Act of 1991 and
regulations of 1993, 1098 pesticides by trade name and 108 common names have been
registered for usage. 85 percent of the 635 tons of pesticides that Nepal imported in the
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previous fiscal year, valued at around Rupees 830 x106, were used on vegetables, according
to data from the Plant Quarantine and Pesticide Management Center. Pesticide imports have
increased fivefold, from 132 tons in 2007/08 to 635 tons in 2017/18. Ninety percent of
Nepal's insecticides are imported from India (Prasain, 2020).

The Rupandehi district in Nepal is a vital agricultural region that produces a variety of
vegetables, including cabbage, cauliflower, carrot, spinach, cress and yam (MoALD, 2021).
However, there is limited information on pesticide use and application patterns in vegetable
farming in this region. This study aims to fill that gap by assessing pesticide use and
application patterns in vegetable farming by farmers in the Rupandehi district, Nepal.
Pesticides are commonly used in vegetable farming to protect crops from pests and
diseases. However, excessive and improper use of chemical pesticides can have negative
effects on human health, the environment, and the ecosystem (Gyawali, 2018). Chemical
pesticides can leave residues in soil, affecting human health and the environment with toxic
chemicals (Carvalho, Nhan, Zhong, Tavares, & Klaine, 1998). Farmers often lack knowledge
of safe and appropriate pesticide use, resulting in excessive and unregulated use. Exposure
to chemical pesticides poses a significant occupational risk for farmers, particularly in tropical
regions like Rupandehi. A study (Devkota & Khanal, 2019) found that the most commonly
used pesticides in vegetable farming in Nepal are organophosphates, pyrethroids, and
carbamates. These pesticides are used to control pests such as aphids, caterpillars, and
thrips in a variety of vegetables.

The study aims to enhance understanding of pesticide use and related risks in the
region, supporting the development of strategies for safer, more sustainable practices in
vegetable farming. The study's findings will also help improve farmers' understanding of
pesticide use, types, characteristics, selection, and overall handling. Although there are laws
and regulations in Nepal to control pesticide use, their implementation and enforcement are
weak. Farmers in Rupandehi district often lack access to information on safe and appropriate
pesticide use. Therefore, assessing pesticide use and application patterns in vegetable
farming in the region is crucial to identifying the most commonly used pesticides and the
application pattern of those chemicals.

MATERIALS AND METHODS OF RESEARCH

This study was conducted in - Devdaha Municipality, Tilottama Municipality, and
Suddhodhan Rural Municipality of Rupandehi district from February to May 2023. A total of
105 households were present as the population size, and by using Raosoft Sample Size, 60
samples were taken using a purposive sampling technique. The site selection was performed
purposively, where there was a prevalence of commercial farmers. Data was collected
through primary (Face to face household survey and informal talks with progressive farmers)
and secondary sources [annual report of Plant Quarantine and Pesticide Management
Centre (PQPMC), publication of Prime Minister Agriculture Modernization Project (PMAMP),
Central Bureau of Statistics (CBS), Krishi Diary]. Collected Data was processed and
tabulated using SPSS and MS-Excel and those data were assessed using a chi-square test,
indexing, scaling, and compared between small holder farmers and large holder farmers.

Since majority of farmers are found to burn the waste of pesticides (Khanal, et al.,
2022), they could be given a training in supervision of a village leader to properly dispose the
waste materials. Here in Rupandehi, farmers were found to be using chemical pesticides
majorly due to its quick response upon application (Devkota & Khanal, 2019). In such case,
initiatives by AKC for providing them with bio-fertilizers either in subsidy or to check its
effectiveness could be inspiring for them to shift slowly towards biological means as well.
Argo-vets were identified as the most trusted among the farmers so the local government
bodies could instruct agro-vet owners not to sell banned and highly toxic chemicals (PQPMC,
2078). As well as, instruct farmers about the safe handling methods and importance of
cleanliness following the pesticides application. Majority of the farmers in this region used
same pesticides for all kinds of pests and diseases as Dimethoate 30% EC was used the
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most when asked to the farmers as previously this region had high chemical residue in their
soil of organophosphate insecticides (Devkota & Khanal, 2019).

Area under vegetable cultivation of respondents varies from 0.1 hectare to 4.67
hectares and the mean is 0.94 hectares; cultivated land varies from 0.1 hectare to 4.17
hectares with a mean 0.82 hectares; uncultivated land varies from 0 to 1.0 hectare with a
mean 0.11 hectares; the trend of renting land in is 0 to 0.4 hectare with mean as 0.02
hectares and renting out is 0 to 1.83 hectares with the mean being 0.13 hectares. So, it can
be concluded that the majority of study area farmers were small landholders.

Figure 1 – Map showing study area Source: ArcGis 10.4

RESULTS AND DISCUSSION

Chemical, Biological, and both chemical and biological methods were used to control or
manage the pests. In this study, 71.6% of the respondents were found using chemical
pesticides, 8.3% were found using biological pesticides and 20.1% practiced both chemical
and biological pesticides. And, there was no significant difference in techniques to manage
the pest among the large holders and small holders.

In this study, farmers were found producing cucurbits, cole crops, ladyfinger and
tomato on a large scale for commercial purposes. Off-season tomato cultivation in tunnels is
one of the emerging technology in Nepal. However, in the study area disease appearance
intensity in tomato is highest so 39% of the respondent used chemical pesticides in tomato.

There were no significant differences among the most purchased pesticides among the
large-holder and small-holder farmers. Most purchased forms of insecticides by overall
respondents were Dimethoate 30% EC (33.33%) followed by Chlorpyrifos 50% EC +
Cypermethrin 5% EC (20%) and few respondents were practicing organic pesticides (18.3%)
in those areas as well.
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In the study area, 50% of the respondents burned the pesticide container whereas 26%
threw it in the field, 14% buried the container after use and 10% of the respondents threw the
pesticide containers in the garbage vehicle.

Among fifty farmers, 36.7% of the respondents indicated that the major cause of using
chemical pesticides was due to its quick response. Similarly, 38.3% of the respondents
showed a preference of consumer to only visually appealing product was another triggering
factor for using chemical pesticide.

Consideration of re-entry time is in pesticide sprayed field is equally important to
minimize its effects on human health. Sixty percent of the respondent in the study area did
not considered re-entry time whereas 14% of them enter in same day and 26% re-enter after
2-5 day of spray.

Among the major three routes of pesticide entry in the human body – contact,
ingestion, and inhalation, pesticide users are highly exposed to dermal exposure due to
unsafe mixing and spraying practices resulting in acute and chronic health hazards (Damalas
& Koutroubas, 2016). This study shows that 43% of the farmers do not consider the wind
direction. Only 35% spray against the wind direction which diminishes the chance of
pesticide exposure.

Major (Index value – 0.91) form of insecticide used by the farmer were identified by
different methods of study. Farmers were asked to rank the first 3 forms of pesticides used in
which the third form of pesticides was used by only 54 farmers. Three-point scaling
technique (3, 2 and 1) was used to identify the first 3 forms of pesticides used by the farmers.
Insecticides were identified as the first major form of pesticides used by the farmer with an
index value of 0.91 as the respondents have reported that the highest damage was caused
by the insects. Then after fungicide was identified as the second major pesticide used by the
farmer was with an index value of 0.77 which was also the same case of damaging. And, the
third form of pesticide used by the farmers was identified as herbicides with an index value of
0.33.

Cleanliness practices were found to be done by the farmer after the use of pesticides.
Regarding the cleanliness practices followed by the small holder farmer, 22% take bath, 60%
was hands and 18% change cloths. Similarly, regarding the cleanliness practices followed by
the large holder farmer, 20% take bath, 50% wash hands and 30% change cloth after the
application of pesticides. More than 50% of the farmers wash hands only after the application
of pesticides.

Four major sources of trust – government officials, agro-vet, extension services, and
village leaders were identified from focus group discussions and field visits. Farmers were
asked to rank the major source of trust. Four-point scaling technique (1, 0.75, 0.5 and 0.25)
was used to identify the major source of trust by the farmer. Agrovet (a major pesticide
retailer) was identified as the first source of trust among the farmers with an index value of
0.84. Farmers were found to have a lack of knowledge on the different types of pesticides
and their uses and other agricultural inputs for which farmers have to completely depend
upon the Agrovet. Then cooperatives were identified as the second source of trust with an
index value of 0.68 as most of the farmers were members of cooperatives from which they
can take loans and make some plans and programs at the local level. The third and fourth
trusts were identified as government and local leaders with an index value of 0.65 and 0.33
respectively.

According to this study, farmers had access to helpful pesticide usage extension
services, and agro-vet was the most reliable source of information, with an index value of
0.84. Given how quickly pesticides are being used, knowledge of pesticide application and
waiting periods seems to be trailing behind. The danger of health impairment is increasing for
farmers, and although small percentages (20%) of them are using personal protective
equipment (PPE) to mitigate this risk, the majority remains well within the bounds of safety.
The majority of them are suffering from either acute or long-term negative effects as a
consequence of this. Regarding the possible presence of poison in their vegetable diet,
neither vegetable vendors nor customers seem to be sufficiently concerned. Some people
use home remedies to keep their kitchen safe by using their knowledge since they have an
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idea of what is going into it. When it came to pesticide residue, growers, sellers, and
consumers of vegetables all appeared to know very little. The outcome points to the need for
sound policy development and execution to reduce pesticide abuse and inappropriate
handling. The usage of locally accessible botanical control and organic pest management
solutions should be encouraged and promoted to maintain the health of every being safe
from the notorious impacts of pesticides.

CONCLUSION

From the study conducted on chemical pesticide use status and perception of
vegetable growers in Rupandehi district following conclusion were drawn. There is increasing dependence of famers on chemical pesticide for pest

management; Pesticides are perceived as the growth promoting factors rather poisoning materials
so its use is more specially in fresh marketable vegetables like tomato, cole crops,
ladyfinger and cucurbits; Use of safety measures during pesticide application is matter of little concern among
majority of farmers posing themselves in to risks of health hazards created by
pesticide exposure; Majority of farmers have limited knowledge on organic farming, IPM and details of
negative impacts of pesticides; Farmers are misapplying the pesticides by disregarding the danger cause to human
health and environment. Similarly the pesticide application technique, dose and
frequency is not scientific.
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