
Introduction
Chilli (Capsicum	annuum L.) is a vital vegetable and spice crop 
widely cultivated in India for its economic andnutritional value 
[14, 9]. The fruit is a rich source of essential vitamins such as A, B 
and C, as well as carotene [8]. Capsaicinoid compounds found in 
the Capsicum genus not only provide its characteristic pungency 
but also exhibit antioxidant properties [1]. With 111 mg of 
vitamin C, 0.9 g of niacin, 0.19 g of thiamine and 0.19 mg of 
ribo�lavin per 100 g, chilli holds signi�icant nutritional value 
andis highly bene�icial in food [6]. Furthermore, bioactive 
compounds like fatty acids, volatile oils, capsaicinoids and 
carotenoids enhance its role in a healthy diet due to their anti-
in�lammatory and antioxidant effects [18]. The tropical regions 
of South America are regarded as the primary centre of origin 
for chilli, which was introduced to the Indo-Pak subcontinent by 
the Portuguese before 1585 [5]. Chilli is grown worldwide, 
covering an area of 1,832 thousand hectares and yielding 2,959 
thousand tonnes annually [2]. India is the largest producer of 
chilli globally, with an annual production of 1,400 thousand 
tons, followed by China at 450 thousand tons and Mexico at 400 
thousand tons [4]. However, its productivity is severely affected 
by different abiotic and biotic factors including plant viruses. 
Chilli leaf curl viral disease, caused by Begomovirus and 
transmitted by white�lies (Bemisia	tabaci), is one of the most 
destructive diseases that infect chilli plants [11]. The virus leads 
to leaf curling, stunted growth and signi�icantly affect the
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	ABSTRACT	
During	the	2024–25	crop	growing	season,	a	comprehensive	�ield	investigation	was	carried	out	to	assess	the	prevalence	of	chilli	leaf	
curl	viral	disease	across	the	districts	of	Jammu,	Udhampur	and	Samba.	The	study	con�irmed	that	the	virus	was	widespread,	being	
detected	in	all	surveyed	locations.	Disease	incidence	rates	showed	signi�icant	variation,	ranging	from	14.94%	to	30.88%,	with	an	
average	of	22.35%.	The	highest	level	of	infection	was	recorded	in	the	Ferna	area	of	Udhampur	district,	while	the	Sanoora	locality	in	
Samba	district	exhibited	the	lowest	incidence.	Alongside	disease	monitoring,	the	research	evaluated	the	effectiveness	of	different	
management	strategies,	including	both	chemical	and	botanical	interventions.	Findings	revealed	that	the	combined	application	of	
imidacloprid	with	neem	oil	offered	the	most	consistent	and	reliable	control	under	�ield	conditions,	thereby	highlighting	a	promising	
integrated	management	option	for	farmers	in	the	region.	Although	constraints	such	as	�luctuating	vector	populations	and	variable	
environmental	conditions	posed	challenges	in	standardizing	results	across	all	locations,	the	study	nevertheless	made	signi�icant	
contributions	by	providing	region-speci�ic	data	on	disease	prevalence	and	demonstrating	the	potential	of	 integrated	chemical-
botanical	management	practices.	

Keywords:	Survey,	prevalence,	disease	incidence,	�ield	investigation,	chilli	leaf	curl	and	management.
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economic yield loss [17]. 

Materials	and	Methods
Field	Survey
An extensive �ield survey was conducted during both the 
cropping seasons in 2024-25 across Jammu, Udhampur and 
Samba the three major chilli growing districts of the Jammu 
region. The primary objective was to evaluate the incidence of 
chilli leaf curl disease under open �ield conditions (Figure 1). 
Observations included the crop's growth stage, total number of 
plants examined, number of infected plants and the distinct 
symptoms appearing on different parts of the plant. The disease 
incidence was calculated by using the standard formula [10].

Figure	1:	Different	 locations	surveyed	in	 Jammu,	Udhampur	and	Samba	districts	of	
Jammu	region	during	the	study	
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An �ield experiment was carried out to manage chilli leaf curl 
virus (ChiLCV) disease using selected insecticides and 
botanicals, applied either individually or in combination. 
Various insecticides like Imidacloprid, Cyanitraniliprole, 
Fipronil, Profenofos and various botanicals like Azadirachtin, 
Chrysenthemum leaf extract, Garlic extract and Neem leaf 
extract were used for management study. The experiment was 
laid out at the Division of Plant Pathology, Research Farm, 
SKUAST-Jammu, during both cropping seasons of 2024-25. The 
experimental site was geographically located at 32ºN latitude 
and 74ºE longitude with an altitude of 426.7 meters above mean 
sea level. All the treatments were played with three replications 
in Randomized Block Design (RBD) with each plot measuring 
1m x 1m. The crop was grown as per the package of practices of 
SKUAST-J. G-4 variety seeds were treated with chemicals before 
sowing anddried properly according to their respective 
treatments (Table 1). The disease incidence was recorded at 45, 
60 and 75 days after transplanting. Per cent disease incidence, 
per cent disease reduction and white�ly count/plot	 were 
calculated by using the following formula [10].

Table	1:	Insecticidal	andbotanical	products	used	during	the	study	

Results
Field survey conducted during both the cropping seasons in 
2024-25 across Jammu, Udhampur and Samba districts of the 
Jammu subtropics revealed the widespread presence of chilli 
leaf curl virus (ChiLCV) (Figure 2). Disease incidence ranged 
from 14.94% to 30.88%, averaging 22.35%. The highest 
incidence was recorded in Ferna village of Udhampur at 
30.88%, while the lowest was in Sanoora village of Samba at 
14.94%. In Jammu, DI varied between 19.12% (Chak Jarala) and 
24.29% (Gajansoo) and in Udhampur, between 22.39% (Neeli) 
and 30.88% (Ferna). Samba district showed the lowest range, 
from 14.94% to 19.51% (Gho Brahmna) (Table 2). 
 All chemical treatments signi�icantly reduced ChiLCV incidence. 
At 60 and 75 Days After Transplanting (DAT), seed treatment 
with Imidacloprid @ 3g/kg of seed and 3 sprays of Neem oil @ 
3% concentration at 15 days interval was most effective with an 
average disease incidence 10.75% and 8.77%, respectively 
during both cropping seasons followed by Cyantraniliprole 
10.26% OD (09.70% and 10.80%), Imidacloprid 17.8 SL 
(09.80% and 10.85%), Seed treatment with Fipronil @ 2-3g/kg 
seed and3 sprays of Azadirachtin @ 3% (10.23% and 11.35%), 
Fipronil 5% SC (10.65% and 11.45%) and Profenofos 50% EC 
(10.67% and 11.70%) at 60 and 75 DAT also performed well 
andwere at par with each other respectively during both 
seasons in 2024-25 (Table 3). Moderate control was seen in 

–1treatment with Cyantraniliprole @ 0.2ml lit  of water and 3 
sprays of Chrysanthemum leaf extract @ 5% concentration at 15 
days interval (23.80% and 21.76%) at 60 and 75 DAT, 
re s p e c t ive ly.  B o t a n i c a l s  l i ke  A z a d i ra c h t i n ,  n e e m , 
chrysanthemum and garlic extracts showed lower ef�icacy but 
still outperformed the untreated control (37.76% and 34.67%). 
The least average white �ly count was observed in seed 
treatment with Imidacloprid @ 3g/kg of seed and 3 sprays of 
Neem oil @ 3% concentration at 15 days interval treatment with 
10.11, 11.22 and 12.33 at 45 DAT, 60 DAT, 75 DAT. The highest 
white �ly count was observed in 3 sprays of Chrysanthemum leaf 
extract @ 10 % concentration at 15 days interval treatment with 
17.23, 20.12 and 21.23 at 45 DAT, 60 DAT and 75 DAT 
respectively, among all treatments other than control during 
both the cropping seasons of 2024-2025 (Table 3).

Table	2.	Distribution	of	chilli	leaf	curl	viral	disease	during	both	cropping	seasons	in	different	areas	of	Jammu	subtropics	during	2024-25
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B:	Bushy	appearance,	Vc:	Vein	clearing,	C:	Curling,	Ri:	Reduced	internodes,	Y:	Yellowing,	E:	Enations,	Sg:	Stunted	growth,	Cr:	Crinkling,	Vt:	Vein	thickening,	P:	Puckering

Figure	2:	Different	locations	surveyed	in	the	Jammu	subtropics	during	the	study	
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b.	Leaves	with	reduced	size

d.	Interveinal	chlorosis

f.	Curling	of	leaves

a.	Leaves	with	boat	shape	symptoms

c.	Thickening	of	veins

e.	Internodes	reduction

Figure	3.	Different	viral		symptoms	observed	during	survey
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Table	3.	Evaluation	of	different	insecticides	andbotanicals	during	both	the	cropping	seasons	under	�ield	conditions	in	2024-25	

Discussion
A survey in Jammu's subtropical region during the crop growing 
seasons in 2024-25 showed chilli leaf curl disease in all sites, 
with incidence ranging from 14.94% to 30.88%. Highest was 
recorded in Ferna and Chenani, while Sanoora in Samba had the 
lowest, likely due to better crop practices. Findings align with [3, 
12]. Chilli plants with leaf curl disease showed severe symptoms 
like leaf puckering, curling and fruit deformities, with advanced 
infections leading to �lower drop andpoor fruit set. These 
observations are consistent with [13, 7]. To manage rising chilli 
leaf curl incidence, various treatments were evaluated, with 
imidacloprid + neem oil proving most effective at both 60 and 75 
DAS. Botanical extracts showed moderate control, all 
outperforming the untreated control, aligning with [16, 14].

Conclusion
 The chilli leaf curl disease was found to be widespread across all 
surveyed chilli-growing regions of the Jammu subtropics, with 
per cent disease incidence (PDI) ranging between 14.94% 
and30.88%. The application of a combination of Imidacloprid 
(seed treatment) and Neem oil spray at 15-day intervals was 
found effective in managing the disease under �ield conditions. 
Regular foliar spraying of Imidacloprid along with Neem oil 
every 15 days signi�icantly reduced losses due to chilli leaf curl 
virus andproved to be an ef�icient management strategy. 

Future	Scope	of	the	Study
 Future studies should focus on molecular characterization of 
virus strains and vector dynamics to strengthen predictive 
disease models. Screening and deployment of resistant chilli 
varieties, along with �ield validation of bio-intensive and eco-
friendly management approaches, are essential for long-term 
sustainability. Integrating advanced diagnostic tools with 
region-speci�ic management strategies will further enhance 
early detection and effective control of chilli leaf curl disease in 
the Agro-Himalayan region.
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