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MAJOR INSECT PESTS AND PESTICIDE USE PRACTICES AMONG TOMATO
GROWERS IN KATHMANDU AND BHAKTAPUR DISTRICTS
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ABSTRACT

The study was conducted at three municipalities of each Kathmandu and Bhaktapur
districts to find out major pests and the practices of pesticide use to manage these pests
from June to September 2019. Ninety respondents in total were interviewed, 15 from
each municipality of Kathmandu and Bhaktapur districts using a simple random sampling
method and based on structural questionnaire. The study revealed that among major pests
of tomatoes, the South American tomato leafminer and whitefly were found to be
problematic insect pests causing high economic loss. Around 26% of farmers were found
practicing using only chemicals. Majority (55.5%) of farmers were found practicing
spraying pesticide at any time of the day. Around 42% of the farmers were found to have
been applying pesticides before insect pest emergence. Farmers were ignorant of the
frequency of pesticide use and most of the farmers were practicing spraying pesticide
haphazardly than the recommended dose. 70% of farmers were dependent on agrovets for
application of the dose of pesticides. About 11 % were ignorant on the safety measures
and did not use to any personal protective equipment while spraying pesticides.
Regarding the disposal of pesticide, 46% farmers were practicing burying unused/expired
pesticide. The study showed that nearly half of the respondents (41.11%) were totally
unaware of the information on the label and instruction given about pesticides. It was
observed that most farmers were not acquainted with the right time, method, dose and
safety measures of pesticide application.
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INTRODUCTION

Tomato (Solanum Ilycopersicon) is one of the most important crops which is used both as a
fresh vegetable and variety of processed products such as ketchup, sauce, juice, pasta sauce,
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tomato-based powders, curries, sun-dried tomatoes and ready-to-eat products. It is native to
Western South America. It has wider adaptability thus it is cultivated under various agro-
climatic conditions of temperate, tropics and sub-tropics of the world. In Nepal, the area
covered by tomato cultivation is around 21,981 ha with a production of 4,10,721 MT and a
yield of about 18.68 Mt/ha (MOALD, 2017/18). Kathmandu and Bhaktapur are one of the
most important tomatoes growing districts for meeting the growing demand of the
Kathmandu Valley. The area and production under tomato in Kathmandu and Bhaktapur
districts are 211 ha & 20,453 mt and 176 ha and 4,569 MT, respectively (MOALD,
2017/18). Beside the importance as a commercial commodity, production of tomato is
affected by several biotic and abiotic factors. Among them, incidence of insect pest and
plant disease is considered as major factors with potential of significant losses in fruit yield.
The devastating effects of major pests have played a crucial role for the determination of
commercial value of the crops (Paneru and Aryal, 2004).

Using chemical pesticide is one of the common methods followed by the Nepalese farmer as
it easily brings pest population below threshold level. Although use of chemical inputs like
pesticides increases agricultural production it on the other side produces detrimental effects
in human health and ecosystem (Aktar and Chowdhury, 2009).

Pesticide misuse and overuse causes harmful effects on non- target organisms and adds
extra burden to the Nepalese society in terms of pesticide related health expenses,
environmental pollution, crop losses due to resistance over the pesticide and sending extra
costs both to farmers and the country as a whole (Thapa, 2003). Because of those situations,
chemical pesticides are seen as a culprit for environmental mishaps. However, in Nepal, the
use of active ingredients (a.i.) as compared to other countries on the per hectare basis is
quite low (396 g/ha). However, lately overuse and misuse of pesticides has been observed in
some of the crops like tomatoes (PPD, 2010)). Studies have shown that over 60% farmers
using pesticides for over five years wait less than two weeks after spraying pesticides before
harvesting the crop (Palikhe, 2002). Pesticides results in cancer, birth defects, reproductive
problems, tumours, and damage of liver, kidney and neural organs. There exists a direct
relationship between the extent of pesticides used and signs and symptoms of illness due to
exposure among farmers (Kishi et al., 1995) In our country and other under developed and
developing countries, the overuse of pesticides is linked up to the adverse effect on human
and environment (Naidoo and London, 2010). Majority of pesticides users, being unaware
of pesticide types, their mode of action, potential hazards and safety measures, waiting
period to be followed. The sequential order of different groups of pesticides introduced in
Nepal is: 1950s — organochlorines; 1960s — organophosphates; 1970s — carbamates; 1980s —
synthetic pyrethroids (Manandhar, 2007).

Nepal is blessed with a diverse agro-eco-zone, thus it has a marvelous opportunity for
growing tomatoes seasonal as well as off-seasonal. Thus, farmers are encouraged to
produce, and productivity of this crop has been increasing significantly for the last decade.
Nepal has potential for fresh vegetable (tomato) and processed products in the international
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market as well. Reports suggested that use of pesticides in vegetables in Nepal is higher
than other food products (Koirala and Dhakal, 2009). This study mainly helps us to know
the major insects that reduce the yield of tomato. It will be useful to get information
regarding the farmers’ pest management strategy, knowledge on pesticide safety and also
for knowing and understanding pesticide use practices among Kathmandu and Bhaktapur
Districts.

MATERIALS AND METHODS

The study was performed in different municipalities of Kathmandu and Bhaktapur district.
The study site of Kathmandu was Tarakeshwor, Kritipur and Budhanilkantha Municipality
and the study site of Bhaktapur was Bhaktapur, Suryabinayak and Changunarayan
Municipality. The total sampling size was 90 i.e. 45 respondents from Kathmandu and 45
respondents from Bhaktapur. The study focuses both on the large scale and small scale
commercial cultivation of tomato crops on a randomized way to reduce the biasness. The
pre-tested and semi structured interview schedule was used as a tool to collect data through
household survey. Similarly, focus group discussion and key informant interview was
conducted; secondary data was acquired from different sources.

A set of semi-structured questionnaires was prepared that focuses mainly on the
demographic characteristics, cultivation status, pest management strategy and practice of
pest management. The general information of the respondents regarding their gender,
ethnicity, education status, main occupation, total landholdings were also included in the
questionnaires.

The questionnaire survey was conducted from June 25, 2019, to September 28, 2019. The
information obtained from the survey were analyzed using Microsoft Excel and the result
was presented in the form of tables, pie charts and bar diagrams.

RESULTS AND DISCUSSION
Socio-demographic status of the respondents

Out of 90 respondents, 61.11% were male and the remaining 38.89% were female. The male
were found to be high (82%) in Bhaktapur and female respondents were found to be high
(60%) in Kathmandu. The most people actively working in the field were of aged group of
30-40. Similarly the population of Janajati farmers was found actively working with 45.5%
than other ethnic groups. Majority of the respondents had joined the primary level of
education. Thus, this showed that most of the people were directly dependent on agriculture
as their education status was low. Likewise, Out of the total farm surveyed, it was found that
80% of people had agriculture as their prime occupation followed by 9% had agriculture as
secondary occupation, 7% of them were returnee migrants and about 4% revealed that they
were involved in certain jobs/services.

-204 -



J. Plant Proct. Soc. Vol. 6, 2020

Major insect pests and their occurrence

The farmer had no adequate idea about the major insects infecting tomatoes in the surveyed
area but following are the common insect pests attacking that area.

Table 1. Major insect pest of tomato in study

Pest occurrence

Common Name Local name Scientific Name
(percent)

South American Paat Khanne Kira Tuta absoluta 89%
Tomato Leaf Miner

Tomato Fruit Borer Gabaroo Helicoverpa armigera 41%
Tobacco caterpillar ~ Surti ko paat khane kira  Spodoptera litura 16.67%
Aphids Lahi Aphis gossypi 39%
Whitefly Seto Jhinga Bemisia tabaci 84%

Among all major insects, South American tomato leafminer was found to occurred with
about 89% as a major pest then after Whitefly (84%) which was followed by Helicoverpa
armigera (41%) and Spodoptera litura (39%), respectively (Table 1). Pokharel, Rajbhandari
and Shah (2017) also reported Tuta absoluta as the major infesting pest in these areas.

Mayjor problem faced for tomato production

Among the 90 respondents surveyed, 32% of them had faced insect problems. Similarly,
26% of them had faced the problem of disease followed by 12% of unpredictable weather,
12% unavailability of inputs such as fertilizer, plastic, etc. and 18% irrigation because of
shortage of water on that area, respectively.

Pest management strategy

Almost all the respondents had been adopting a chemical method for insect pest control
except some IPM trained farmers. Generally, these IPM trained people had been using a
chemical method as the last resort. Similarly, untrained respondents focused only on
chemicals. Survey shows that 35% of the respondents with the majority used chemical
methods along with some cultural methods, using trap crops, removal of infested leaves and
fruits. While 26% of them use chemical method only, 22% of them use chemical +
mechanical and 17% of them use biological method in combination with mechanical
method as an organic practice (Table 2).
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Table 2. General pest management practices

Management Practices Frequency (n=90) Percentage (%)
Biological + Mechanical 15.00 17.00
Chemical + Mechanical 20.00 22.00
Chemical+ Cultural 32.00 35.00
Chemical only 23.00 26.00
Total 90.00 100.00%
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Fig. 1: Farmers' practice on pesticide application

Pesticide use

Application time

Pesticides application time was one of the major factors for the safety of the applicators
during pesticide sprays. Survey data revealed that the majority (55.5%) of people sprayed
pesticide at any time of the day, 19% sprayed the pesticides in the evening, 14.5% of them
sprayed in the afternoon while 11% of the respondents sprayed the pesticides in the
morning. The results showed that farmers were unaware about the timing of spray of
pesticide (Fig. 1).

Decision of Spray

The study found that the majority of the respondents about 42% sprayed pesticides before
pest emergence, whereas 31.5% of the respondents sprayed pesticides after the damage was
seen. Similarly, 26.5% of the farmers responded that they used pesticides after pest
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emergence (Fig. 2). This showed that most of the farmers were spraying unnecessarily in the
field.
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Fig. 2: Distribution by the decision of chemical pesticide spray

Frequency of application

Survey revealed that the majority (54%) of the farmers spray pesticide 1-4 times per season,
28% farmers spraying 4-8 times per season and 18% of the respondents were found
spraying more than 8 times per season (Fig. 3). This revealed that farmers were spraying
pesticides haphazardly on the field.
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Fig.3: Frequency of pesticide application
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Dose of pesticide use

Most of the respondents, 70% were found to depend on agro-vet for the recommendation of
pesticides. 13% of the respondents said that they used 1-3 ml of pesticides whereas 10%
responded that they had used 3-6 ml of pesticides, 7% responded that they used dose of
greater than 6 ml of pesticides irrespective of pesticide type (Fig. 4). These doses are
dependent to the type of pesticides recommended by the Agro-vet. The results showed that
farmers were not practicing spraying pesticide in required doses risking the plant’s health
along with their own health.
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Fig. 4: Distribution by pesticide use rate per season

Personal safety measures practiced by farmers during mixing and application of
pesticides

The survey data revealed that 45% of farmers had used masks only as protective equipment
while spraying pesticides. The ordinary mask and plain towel if farmers used to cover their
face were considered also as a mask in this regard. Similarly, 24% of the farmers were
found to have been using masks along with apron while spraying pesticides. Only 20% of
the farmers are found to have been using a combination of protective equipment which
included masks, apron, boot, goggles and other equipment (Fig. 5). Likewise, 11% of the
farmers were ignorant about safety and had not been using any equipment while spraying
pesticides. Thus, farmers were almost ignorant about the entry of pesticides in the body by
various means other than oral route and cause expose to toxic pesticides which leads to
various health related problems.
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Fig. 5: Cumulative percentage of personal safety measures practiced by farmers

Storage of pesticide

Survey revealed that 11.11% of the respondents had been using close rack for the storage of
pesticide, 5.56% had been using bedroom, 24.4% of respondents had been using storeroom,
5.56% had been using kitchen, 43.37% of respondents practiced outside of their house, 10%
of the farmers had been using other places like field or cattle shed for the storage of
pesticides This demonstrates the farmer’s lack of knowledge of pesticides and the
appropriate approach for storing pesticides. Storing those pesticide in living areas can
increase the potential for higher exposure, especially when these places are the place where
farmers eat, prepare food and sleep. (Matthews, 2008) also reported that 27% of 8500
smallholder farmers in 26 countries stored pesticides in the home or in open areas, and
nearly half indicated that they rarely or never locked pesticides away.

Status of unused date expired pesticides

Majority of farmers (46%) were found burying, 13% of farmers were found disposing them
in the garbage, 13% of them were found throwing it near water channels, 12% of them were
found throwing the date expired pesticides in the open places and about 16% of them were
found burning the unwanted and date expired pesticides. These practices may lead to
environmental contamination and risk to human health, and have been reported as a major
problems in the study of Matthews in 2008.
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Response on label and instruction of pesticides

The study found that 25.56% of the respondents studied instruction on the labels of
pesticides they brought, 33.33% of the respondents did not read the labels of pesticides and
41.11% of the respondents were totally unaware of the labels of pesticides. This shows that
almost half of the respondents were unaware of the label and instructions of pesticides that
might cause improper selection of pesticides, wrong dose, mishandling in applying
pesticides and not waiting in accordance with the given waiting period after applying
pesticides.

CONCLUSION

The study was conducted to know the major insect pest and pesticide application practices
adopted by the farmers of Kathmandu and Bhaktapur districts. The study showed that
among many insect pests attacking different parts of tomato, South American tomato
leafminer were found to cause high economic loss. Farmers were found considering the
pesticides as the major solution to protect their crops from pests. Majority of the farmers
were found not being able to use pesticide at the right dose, right time and were found to
have been spraying haphazardly. Farmers were ignorant about using protective equipment
while spraying pesticides. Farmer’s attitude, knowledge and practice on pesticide were
found not sufficient to manage the risk of pesticide hazards. Due to this, not only pesticide
applicators but also consumers' health is affected by the pesticides. Environment is also
affected and polluted by pesticides. Government policy and programs need to focus on
solving these problems and corrective actions need to be planned to reduce the pesticide
risk.
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