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ABSTRACT

Insect pests are among the most critical constraints limiting vegetable production in trans-Himalayan Ladakh. 
However, there is limited information about the extent of crop damage, which hinders the development of effective 
pest management approaches for vegetable growers. The present study, therefore, aimed to identify farmers’ perceptions 
of the most damaging insect pests of vegetable crops and the extent of crop damage in the Ladakh region. A standard 
questionnaire was used to interview individual vegetable growers (n=586) about their perception regarding insect 
pests in four major vegetable-producing valleys in the region. Most farmers (87.9 %) perceived insect pest attacks on 
vegetable crops have increased in the past ten years. Among the insect pests reported by the growers, onion maggot 
was ranked the most damaging by 58.4 % of the respondents, followed by aphids (22.7 %), the caterpillar of cabbage 
butterfly (16.0 %), and cutworms (2.9 % of the respondents). Of the farmers surveyed, 35.5 % of vegetable growers 
reported that the onion maggot caused over 70 % damage to onion crops. The result of the study will enable the 
researchers, extension personnel, administrators, and policymakers to prioritize developing strategies for managing 
these key insect pests in the region. To our knowledge, no such data for the region is available.

Keywords: Agrotis; Delia antique; Cutworm; Insect pest; Pieris

1. INTRODUCTION
The incidence of insect pests and diseases is low 

in the trans-Himalayan Ladakh region due to low 
temperatures and relative humidity. The high mountain 
natural geographical barrier restricts the spread of insect 
pests and diseases in the region. However, the incidence 
of cutworms (Agrotis spp), onion maggots (Delia antique), 
aphids, and cabbage butterfly (Pieris spp) emerged as 
the primary pest of vegetables in the region, inflicting a 
substantial economic loss on the growers1. The incidence 
of insect pest attacks has become a serious problem in 
recent years. Due to the low incidence of insect pests 
and diseases in earlier times, farmers’ awareness of the 
problem is low. A survey conducted among 500 apple 
growers in the Leh district found that over 90 % of 
the respondents could not mention the name of a single 
insect pest or disease of apples2. Today, the extent of 
the infestation, the seasonal abundance of the pests, 
methods for forecasting pest attacks, and management 
strategies are unknown. This implicates problems with 
decision-making for the management of the pests3. Since 
the emergence and population dynamics of pathogens 
and insects are linked to abiotic and biotic factors, it is 

expected that the crop disease and insect pest problems 
of the high mountain region of Ladakh would be different 
from those of the plains. Therefore, there is a need for 
a detailed study of the quantitative data on the extent 
of damage by insect pests in the region.

Assessing growers’ perceptions of crop production 
constraints has been used to document pest status and 
design pest management options suitable for a particular 
community4-5. Unless an extensive study at the grassroots 
level is undertaken, the status of the pest and its crop damage 
may differ significantly from what research scientists had 
usually assumed. The present study, therefore, aimed to 
identify farmers’ perceptions of the most damaging insect 
pests of vegetable crops and the extent of crop damage in 
the Ladakh region. With the data at hand, our goal was 
to present the position of the incidence of insect pests 
on vegetable crops to enable the researchers, extension 
personnel, administrators, and policymakers to take necessary 
actions to manage the pests. To our knowledge, no such 
regional data is available with any agencies.

2. METHODOLOGY
The study was carried out through face-to-face interviews 

with 586 vegetable growers (male=210; female=376) spread 
across 18 villages in the Union Territory of Ladakh. A total of 
six questions were structured. Ladakh comprises six valleys, and 
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the present survey was undertaken in four valleys- Leh (n=323), 
Nubra (n=91), Sham (n=148) and Suru (n=24). Changthang 
and Zanskar valleys were not covered since vegetables are not 
grown on a large scale in these valleys because of extremely 
high altitude conditions. The authors visited the villages and 
held face-to-face interviews with the growers. The survey was 
started on 13 October 2023 and ended on 10 January 2024. The 
survey respondents included 376 females and 210 males. The 
respondents ranged from 18 to 93 years old, with an average 
age of 49.2±14.8. Two respondents were below 20 years old.

The questionnaire was pre-tested with five vegetable 
growers in Leh Valley two weeks before the study. After 
the pilot test, changes were made in the expression of 
some questions to be asked. Farmers were shown colored 
photographs and vials of ten different insect larvae specimens 
in alcohol to ensure they correctly identified the pest. All 
interviews were conducted in the local language.

3. RESULTS AND DISCUSSION
3.1 Perception of Change in Insect Pest Damage

Of the growers surveyed, 83.6 % of respondents 
reported that insect pest attacks on vegetable crops have 
increased during the past ten years (Table 1). A small section  
(4.3 %) of the growers perceived that pest attacks had risen 
significantly in recent years. The rise in the incidence of 
pest attacks may be due to the introduction of new crops, 
changing cropping patterns and intensity, and climate change 
in the region. However, it is important to note that farmers 
tend to have a high perception of damage caused by insect 
pests, ranking them highly damaging6. In Nubra Valley, 96.3 
% of the respondents reported an increase in insect pest 
infestation, while in Suru Valley, 58.3 % perceived that 
insect infestation has increased in vegetable crops. Very few 
farmers (6.1 %) perceived that the insect pest infestation 
had decreased, while 6 % of the respondents reported no 
change in the insect pest attack.

3.2 The Most Damaging Insect Pests
Among the vegetable insect pests reported by the growers, 

onion maggot was ranked the most damaging pest by 58.4 % 
of the respondents, followed by aphids (22.7 %) and caterpillars 
of cabbage butterfly (16.0 %). Cutworms occasionally appeared 
in the region and thus ranked the most damaging insect pest 
by 2.9 % of the respondents. None of the respondents claimed 
any other insect as the most destructive pest of vegetable 
crops. Therefore, the perceived most damaging insect pests of 
vegetable crops in the order of pest severity are onion maggots, 
aphids, the caterpillars of cabbage butterfly, and cutworms. 
Onion maggot was perceived as the most damaging pest of 
vegetables in Leh, Nubra, and Sham valleys. In contrast, in 
Suru Valley, most respondents considered the aphid the most 
destructive. The Diamondback moth (Plutella xylostella), a severe 
pest of crucifer crops worldwide, which is reported to cause  
21-100 % cabbage curd damage7, has not been noted as a pest 
in Ladakh. However, its incidence was reported in greenhouses1. 
Similarly, the region did not observe tomato fruit borer, which 
is reported to cause 7-68 % fruit damage7. Therefore, the major 

insect pests of the Ladakh region are significantly different 
from those in the rest part of the country.

3.3 Crop Damage by Onion Maggot
Onion maggot, Delia antique (Meigen), has recently 

emerged as a severe pest in major onion-growing areas in 
Ladakh. Of the farmers surveyed, 24.1 % of respondents 
said that the maggot caused 70-90 % damage to onion crops. 
A significant (11.4 %) of respondents reported that the pest 
damaged over 90 % of the crop. An average of 50-70 % 
damage by 19.6 % and 30-50 % damage by 15.9 % of the 
respondents was recorded. Therefore, onion maggot is the 
most destructive insect pest of onion crop in the region.

To our knowledge, onion maggot has not been reported 
to be a significant pest in India. Regions with very hot 
summers are not suitable for the pest. The pest has now 
spread and is established in most villages in the Ladakh 
region. Quantitative data on the extent of damage to onion 
crops are not available. A preliminary survey conducted 
by the Agriculture Department, Leh, through extension 
personnel, found that of the 124 villages surveyed, severe 
damage was found in 56 villages, intermediate damage 
in 48 villages, and no damage to the onion crop in 
the remaining 20 villages3. Because single cropping is 
practiced in the region, most farmers grow onions on the 
same field, resulting in minimal rotations to other plant 
species. Natural dispersal of the maggot occurs mainly 
as an adult fly. Adults form wings and can move about 
1.2 kilometers from the overwintering site8. Therefore, 
the chances of spreading the insect from one village to 
the nearby villages in Ladakh are minimal because of the 
high geographical barrier of the mountains and the long 
isolation distance. The introduction of the pest into new 
locations will most likely occur through human-aided 
dispersal, especially by transporting infested bulbs (Fig. 
1A). Pupae and eggs are the most likely forms to be 
transported through seedlings raised in maggot-infested 
fields. Little is known about the biology and ecology 
of the pest in Ladakh, which implicates problems with 
decision-making for the management of the pest. Fast 
pest dispersal warrants a concrete plan to stop its spread 
to unaffected villages in the region3.

figure 1.  The most damaging insect pest of vegetables in  
Ladakh: (A) onion maggot; (B) aphid; (C) caterpillar 
of the cabbage butterfly; (D) cutworm.
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Questions/ information sought Options Valley Total 
(n=586)Leh (n=323) Nubra 

(n=91)
Sham 
(n=148)

Suru 
(n=24)

The incidence of insect-pest attacks on 
vegetable crops has ____ during the last ten 
years

Decreased 
significantly

0.0 0.0 0.7 4.2 0.3

Decreased 5.6 0.0 6.8 29.2 5.8
No change 7.7 3.7 9.5 0.0 6.0
Increased 83.9 96.3 79.0 58.3 83.6
Increased 
significantly

5.2 0.0 4.0 8.3 4.3

Which is the most damaging insect pest on 
vegetables on your farm?

Onion maggot 67.1 51.6 48.0 29.2 58.4
Cutworm 2.1 1.1 6.1 0.0 2.9
Aphids 23.5 6.6 28.4 37.5 22.7
Cabbage butterfly 
caterpillar

7.1 40.7 17.5 33.3 16.0

Others 0.0 0.0 0.0 0.0 0
Percent onion crop damaged by onion 
maggot in your field

< 10% 21.6 2.2 19.6 33.3 18.6
10-30% 6.5 15.4 16.9 4.2 10.4
30-50% 5.8 33.0 23.6 37.5 15.9
50-70% 13.3 45.0 18.2 16.7 19.6
70-90% 33.7 4.4 17.6 8.3 24.1
> 90% 18.8 0.0 4.1 0.0 11.4

Percent cole crops (cabbage, cauliflower, 
broccoli) crops damaged by aphids in your 
field

< 10% 3.4 1.1 9.5 4.2 4.6
10-30% 22.6 28.6 24.3 16.7 23.7
30-50% 50.7 65.9 33.1 45.8 48.5
50-70% 18.8 3.3 24.3 16.7 17.7
70-90% 4.0 1.1 7.4 12.5 4.8
> 90% 0.3 0.0 1.4 4.2 0.7

Percent cole crops (cabbage, cauliflower, 
broccoli) crops damaged by cabbage 
butterfly caterpillars in your field

< 10% 13.3 3.3 18.2 25.0 13.3
10-30% 39.9 13.2 32.4 25.0 33.1
30-50% 35.2 52.7 25.0 16.7 34.8
50-70% 10.8 26.4 16.2 29.2 15.4
70-90% 0.6 4.4 8.1 4.2 3.4
> 90% 0.0 0.0 0.0 0.0 0.0

Percent vegetable seedlings damaged by 
cutworms in your field

< 10% 76.4 58.2 53.4 41.7 66.4
10-30% 16.4 37.4 23.0 37.5 22.2
30-50% 5.2 2.2 17.6 16.7 8.4
50-70% 1.8 2.2 5.4 4.2 2.9
70-90% 0.0 0.0 0.7 0.0 0.2
> 90% 0.0 0.0 0.0 0.0 0.0

Table 1. Insect Pests of Vegetable Crops in Ladakh: Farmers’ Perceptions of their Crop Damage (% respondents).

3.4 Crop Damage by Aphids
Aphid (Fig. 1B) was perceived as the second most 

damaging insect pest of vegetable crops in Ladakh. Most 
growers (48.5 %) reported that it caused 30-50 % damage 
to cole crops, while 23.7 % of respondents reported 10-
30 % crop damage (Table 1). Severe damage, over 70 
%, was said by 5.5 % of the growers. Maximum number 
of respondents reported 30-50 % crop damage in all the 
four valleys. Cabbage aphids (Brevicoryne brassicae) are 
reported as the most common aphid species that cause 

severe damage to crops under passive solar greenhouses. 
Infestation is seen in summer as well as in the winter 
season. Crops infested with the aphid species cause 41 % 
reduction in cauliflower yield and 35 % yield reduction 
in knol-khol and radish under protected cultivation9.

3.5 Crop Damage by Cabbage Butterfly Caterpillar
The caterpillar of the cabbage butterfly (Fig. 1C) 

was perceived as the third most damaging insect pest 
of vegetable crops in Ladakh. Most growers (67.9 %) 
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reported that it caused 10-50 % damage to cole crops, 
while 15.4 % of respondents said 50-70 % crop damage 
(Table 1). Severe damage, 70-90 %, was informed by 
only 3.4 % of the growers. None of the growers reported 
more than 90 % crop damage. The population of the 
caterpillars of cabbage butterfly is reported to be low in 
eastern Uttar Pradesh, while the major pest of cabbage 
crops are the Diamondback moth, cabbage head borer 
(Hullula updates Fab.), and Crocidolomia pavonana F.10. 
Therefore, the major insect pests of cole crops in Ladakh 
are significantly different from those in the rest of the 
country, which may be attributed to the unique climatic 
conditions and single cropping season.

3.6 Seedlings Damaged by Cutworms
Cutworms (Fig. 1D) occasionally appeared in the 

region and thus ranked the most damaging insect pest by 
2.9 % of the respondents. Most of the growers reported 
less than 10% seedling damage in all four valleys. 
Most growers (66.4 %) said it caused less than 10 % 
seedling damage, while 22.2 % of respondents reported  
10-30 % damage (Table 1). Few farmers reported more than  
50 % seedling damage by the pest.

4. CONCLUSION
The information about the major insect pests in a 

region is crucial for developing effective pest management 
approaches. The survey shows that onion maggot is the 
most damaging pest in the Ladakh region, followed by 
aphids, the caterpillars of cabbage butterfly, and cutworms. 
Onion maggot was not known as a major pest a decade 
back. However, the pest has recently emerged as a severe 
pest in major onion-growing areas in Ladakh. Of the 
farmers surveyed, 35.5 % of vegetable growers reported 
that the onion maggot caused over 70 % damage to onion 
crops. Therefore, Researchers and extension personnel 
need to focus on managing these key insect pests. The 
damage caused by insect pests and diseases is considered 
minimal in the region11. However, most farmers (87.9 %) 
in Ladakh reported that insect pest attacks on vegetable 
crops have increased during the past ten years. Therefore, 
there is a need to prioritise developing strategies for 
managing insect pests in the region.
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