


Field screening of chilli genotypes against the incidence of South East Asian thrips, Thrips parvispinus (Karny)

Abstract: Chilli (Capsicum spp.) is a commercially important vegetable and spice crop; however, its productivity is severely constrained by thrips infestation, particularly by the invasive South East Asian thrips, Thrips parvispinus (Karny). The present study aimed to evaluate the resistance of different chilli genotypes to T. parvispinus under natural field conditions and to identify potential sources of host plant resistance. The field experiment was conducted during 2024–2025 at the College of Horticulture, Bengaluru and the Regional Horticultural Research and Extension Centre (RHREC), University of Horticultural Sciences, Gandhi Krishi Vignana Kendra, Bengaluru, Karnataka, situated in the Eastern Dry Zone of India. A randomized complete block design with two replications was adopted to evaluate thirty-five chilli genotypes without the application of insecticides, allowing natural infestation of thrips. Observations on thrips population were recorded using the tapping method at 30, 60, 90 and 120 days after transplanting. Damage severity was assessed using the percent leaf curl index (PLI). The results revealed significant variation in thrips population and leaf curl severity among the genotypes. For most genotypes, the thrips population reached its peak at 60 days after transplanting. None of the genotypes exhibited immunity or complete resistance based on mean percent leaf curl index values. However, six genotypes such as S45, S29, S1, S31, S35 and S19 were categorized as moderately resistant due to lower thrips populations and reduced leaf curl symptoms. The majority of genotypes were susceptible, while S8, S7, S3, S32 and S14 exhibited high susceptibility. The popular cultivars Arka Meghana and Pusa Jwala were also found to be susceptible. The study identified promising chilli genotypes with moderate resistance to T. parvispinus, which can serve as potential donor parents in resistance breeding programmes, thereby contributing to sustainable chilli production through reduced dependence on chemical insecticides.
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1. INTRODUCTION: Chilli (Capsicum spp.) is one of the most important vegetable and spice crops cultivated in tropical and subtropical regions. Its pungency, flavour compounds, carotenoids and antioxidant properties confer immense culinary, nutritional, medicinal and industrial value, making it a crop of global demand. India is the largest producer and exporter of chillies, contributing nearly one‑quarter of world production (Shetty et al., 2024; Maharijaya et al., 2019). Despite this significance, chilli productivity often falls short of potential yields due to biotic and abiotic stresses with insect pests being the most serious constraint. Thrips (Thysanoptera: Thripidae) are recognized as major pests of chilli peppers worldwide. They feed by scraping tender tissues and sucking sap, leading to silvering, bronzing, curling and distortion of leaves, while also transmitting tospoviruses that aggravate crop losses and increase economic burden (Sadafale et al., 2025).
	For decades, Scirtothrips dorsalis was considered the dominant thrips species affecting chilli in India. However, in the past decade, Thrips parvispinus (Karny) has emerged as a more aggressive invasive pest. First reported in Southeast Asia, including Indonesia, Thailand, Malaysia and the Pacific Islands, this species has spread rapidly to India, Sri Lanka, Kenya, Tanzania, Israel and parts of Europe (Palanisamy et al., 2023). Since 2020, T. parvispinus outbreaks have intensified in major chilli‑growing states such as Andhra Pradesh, Karnataka, Telangana, Maharashtra, Tamil Nadu and Odisha. Surveys confirm that T. parvispinus has displaced S. dorsalis in many regions, becoming the most prevalent thrips pest (Raghavendra et al., 2023). Infestations colonize tender leaves, buds and young fruits, producing symptoms such as silvering, necrosis, twisted leaves, flower abortion, poor fruit set and premature fruit drop. Yield losses of 30–50% are common, while severe outbreaks can cause 80–100% crop failure (Yadav et al., 2023; Azad et al., 2020). Its biology explains its pest status: under favourable conditions, it completes its life cycle in 13–15 days (Pavani et al., 2024). Eggs are laid in tender tissues, and immature stages hide in flower folds, making them difficult to control. Its secretive behaviour, rapid reproduction, polyphagy and tolerance to hot climates enable fast spread, while resistance to pyrethroids, neonicotinoids and spinosyns has reduced chemical control effectiveness.
	This shift in pest dominance has major implications for chilli cultivation in India. Farmers and extension agencies accustomed to managing S. dorsalis must now contend with the different biology, feeding sites and seasonal behaviour of T. parvispinus (Dey et al., 2024). Heavy reliance on insecticides is proving unsustainable, raising production costs, residue risks and environmental concerns. Host‑plant resistance (HPR) offers a promising, eco‑friendly alternative. Resistant genotypes can deter thrips colonization, feeding and reproduction, reducing pest pressure and pesticide dependence. Resistance may arise from morphological traits such as leaf thickness, trichome density, epidermal toughness and wax content or from biochemical factors including phenolics, flavonoids and alkaloids (Srinivasnaik et al., 2025). Earlier studies confirmed genetic variability in Capsicum for thrips resistance (Maharijaya et al., 2011) and recent Indian research has begun characterizing genotypes based on morphological and biochemical traits (Thakur et al., 2024; Reddy et al., 2024). However, most studies remain limited, failing to evaluate large panels under natural infestations of T. parvispinus. Critical gaps persist in understanding genotype × environment (G×E) interactions, and dependable resistant donor genotypes are scarce. Current screening protocols often target other thrips species and may not reflect the unique behaviour of T. parvispinus.
This underscores the urgent need for standardized, field‑relevant screening methods (Nagai et al., 1988; Stansly et al., 2017). Rigorous screening of diverse chilli genotypes is therefore essential to identify resistant materials for breeding programs. Such efforts will reduce pesticide dependence, strengthen integrated pest management (IPM) and ensure sustainable chilli production in India.

2. MATERIALS AND METHODS:
The study was carried out during the academic year 2024–2025 at the College of Horticulture, Bengaluru and the Regional Horticultural Research and Extension Centre (RHREC), University of Horticultural Sciences, Gandhi Krishi Vignana Kendra, Bengaluru, Karnataka. The experimental site was located in the Eastern Dry Zone (Zone 5) at an altitude of 930 m above mean sea level, 12°58′1″ N latitude and 77°03′51″ E longitude. The physico‑chemical properties of the red sandy loam soil were suitable for chilli cultivation. The field was levelled and uniformly fertile, which provided good conditions for crop establishment. 
The experiment was laid out in a Randomized Complete Block Design (RCBD) with two replications. A total of 35 chilli genotypes were collected from the Department of Biotechnology and Crop Improvement, College of Horticulture, Bengaluru. Seeds were raised in protrays and healthy seedlings aged 40–45 days were transplanted into the main field at a spacing of 60 cm × 45 cm. Each plot was maintained with proper row and plant spacing to preserve the identity of genotypes. All recommended agronomic practices such as land preparation, irrigation, weeding, hoeing and basal fertilizer application were followed to ensure uniform crop growth. Importantly, no insecticidal sprays were applied during the cropping season, which allowed natural infestation of Thrips parvispinus.
Observations on thrips incidence were taken at thirty-day intervals from vegetative to harvesting stages. In each replication, ten tagged healthy plants were randomly selected for thrips count, while fifteen plants were tagged for recording the percent leaf curl index (PLI). The tapping technique was employed, wherein the apical shoot of chilli plants was gently tapped over a clean white paper sheet to dislodge thrips. Then fallen thrips were counted and the thrips population was recorded. (Table 1). Leaf curling symptoms caused by thrips feeding were assessed using the visual rating scale proposed by Niles (1980).	Comment by user: Why were the numbers of plants not the same for two parameters? Supposed to use the same plants for all the parameters, or else it will be bias 	Comment by user: How about the rest of the plant? Is it the thrips not absent?
Percent Leaf Curl Index (PLI) = 100
On the basis of the percent leaf curl index (PLI) value determined, genotypes were classified into immune, resistant, moderately resistant, susceptible and highly susceptible classes. The genotypes screened under field condition were grouped in to different categories on the basis of percent-infestation in each genotype.


Table 1. Symptoms of leaf curling due to thrips feeding were evaluated on the basis of the visual rating scale suggested by Niles (1980)
	LCI/Grade
(0-4)
	Category
	Symptoms

	0
	Immune (I)
	No symptoms (No curling, completely healthy plant)

	
	
	

	1
	Resistant (R)
	1-25 per cent leaves per plant show curling, less damage

	2
	Moderately Resistant
(MR)
	26-50 per cent of leaves per plant show curling, moderately damaged

	3
	Susceptible
(S)
	51-75 per cent of leaves per plant show curling, heavy damage, malformation of growing points and reduction in plant height

	4
	Highly
Susceptible
(HS)
	> 76 per cent of leaves per plant show curling, severe and complete destruction of growing points and a drastic reduction in plant height, defoliation and severe malformation.



3. RESULTS: 
3.1 Number of South East Asian thrips Thrips parvispinus infestation across various chilli genotypes
The 35 chilli genotypes exhibited significant variation in their response to the Thrips parvispinus population during a natural field infestation (Table 2). Following transplantation, the thrips population typically increased from 30 to 60 days after transplanting (DAT), subsequently declining gradually until 120 DAT. This pattern was consistent across the majority of genotypes. 
At 30 days after transplanting, the thrips population was minimal, ranging from 0.10 to 3.60 thrips per plant. Genotypes S29, S45, S1, S31, S19, and S35 had the lowest initial infection levels, with fewer than 0.50 thrips per plant. Conversely, genotypes S7, S8, and S14 exhibited elevated early infestation rates. 	Comment by user: If the population should be an exact number or does you means is mean of thrips?
The peak population of thrips was seen at 60 days after transplanting, coinciding with the crop's vigorous growth and flowering phase. S8 exhibited the highest thrips density at 18.95 per plant, succeeded by S7 at 18.75 and S14 at 18.25. S29, S45, S1, S31, S35 and S19 consistently exhibited significantly lower thrips populations, ranging from 8.10 to 9.00 thrips per plant. 
At subsequent intervals 90 and 120 days after transplanting, the population of thrips decreased across all genotypes. Genotypes exhibiting a reduced thrips population at the onset of the crop growth cycle consistently maintained lower thrips levels throughout the entire growth period. The minimum average thrips count was seen in S45 (4.23), S29 (4.68), S1 (5.01), S31 (5.13), S35 (5.18), and S19 (5.19). The highest values were recorded in S8 (11.53), S7 (11.43), and S14 (11.16). 
Table 2. Incidence by South East Asian thrips, T. parvispinus on different chilli genotypes under field conditions during 2024-2025
	[bookmark: _Hlk218818433]SI. No.
	Genotypes
	Number of South East Asian thrips per plant at different days after planting	Comment by user: Why has a point if you used the number of thrips?
	Average

	
	
	30 Days
	60 Days
	90 Days
	120 Days
	

	1
	S1
	0.20(0.84)
	8.95(3.08)
	7.00(2.74)
	3.90(2.09)
	5.01(2.29)

	2
	S2
	3.25(1.93)
	16.60(4.14)
	12.05(3.54)
	8.85(3.09)
	10.19(3.35)

	3
	S3
	3.40(1.96)
	17.90(4.30)
	12.75(3.63)
	9.25(3.14)
	10.83(3.40)

	4
	S4
	3.45(1.97)
	16.75(4.16)
	12.10(3.55)
	8.90(3.09)
	10.30(3.35)

	5
	S6
	3.20(1.90)
	16.40(4.11)
	11.55(3.50)
	8.75(3.06)
	9.98(3.29)

	6
	S7
	3.50(1.98)
	18.75(4.40)
	13.35(3.73)
	10.10(3.27)
	11.43(3.48)

	7
	S8
	3.60(2.01)
	18.95(4.42)
	13.45(3.74)
	10.10(3.27)
	11.53(3.50)

	8
	S9
	3.30(1.92)
	16.50(4.12)
	11.95(3.55)
	8.70(3.05)
	10.11(3.32)

	9
	S10
	3.15(1.89)
	16.20(4.08)
	11.45(3.49)
	8.55(3.03)
	9.84(3.28)

	10
	S11
	3.20(1.90)
	16.30(4.09)
	11.60(3.51)
	8.60(3.04)
	9.93(3.29)

	11
	S12
	3.15(1.89)
	16.20(4.08)
	11.40(3.49)
	8.50(2.99)
	9.81(3.27)

	12
	S13
	3.25(1.93)
	16.50(4.12)
	11.85(3.54)
	8.70(3.05)
	10.08(3.31)

	13
	S14
	3.40(1.96)
	18.25(4.35)
	13.00(3.66)
	10.00(3.25)
	11.16(3.44)

	14
	S15
	2.95(1.86)
	15.00(3.87)
	10.30(3.29)
	7.40(2.81)
	8.91(3.10)

	15
	S16
	3.20(1.90)
	16.25(4.08)
	11.55(3.50)
	8.60(3.04)
	9.90(3.29)

	16
	S17
	3.20(1.90)
	16.20(4.08)
	11.40(3.49)
	8.60(3.04)
	9.85(3.28)

	17
	S18
	3.20(1.90)
	16.30(4.09)
	11.60(3.51)
	8.65(3.05)
	9.94(3.29)

	18
	S19
	0.45(0.97)
	9.00(3.08)
	7.30(2.79)
	4.00(2.12)
	5.19(2.38)

	19
	S20
	2.60(1.76)
	14.00(3.81)
	10.00(3.24)
	7.00(2.74)
	8.40(2.98)

	20
	S21
	2.45(1.72)
	14.00(3.81)
	10.00(3.24)
	7.00(2.74)
	8.36(2.98)

	21
	S24
	3.05(1.88)
	15.40(3.99)
	10.75(3.35)
	7.80(2.88)
	9.25(3.12)

	22
	S26
	3.20(1.90)
	16.40(4.11)
	11.85(3.51)
	8.70(3.03)
	10.04(3.25)

	23
	S27
	3.15(1.89)
	16.20(4.08)
	11.40(3.49)
	8.55(3.01)
	9.83(3.21)

	24
	S28
	3.10(1.90)
	16.15(4.08)
	11.35(3.44)
	8.50(3.00)
	9.78(3.21)

	25
	S29
	0.10(0.77)
	8.30(2.97)
	6.80(2.70)
	3.50(2.00)
	4.68(2.28)

	26
	S30
	3.20(1.90)
	16.40(4.11)
	11.80(3.51)
	8.70(3.03)
	10.03(3.25)

	27
	S31
	0.35(0.92)
	9.00(3.08)
	7.20(2.77)
	3.95(2.11)
	5.13(2.37)

	28
	S32
	3.30(1.95)
	16.90(4.17)
	12.10(3.55)
	9.05(3.09)
	10.34(3.29)

	29
	S34
	3.20(1.90)
	16.30(4.09)
	11.60(3.51)
	8.60(3.04)
	9.93(3.23)

	30
	S35
	0.45(0.97)
	9.00(3.08)
	7.25(2.78)
	4.00(2.12)
	5.18(2.38)

	31
	S39
	3.20(1.90)
	16.25(4.09)
	11.60(3.51)
	8.60(3.04)
	9.91(3.23)

	32
	S40
	3.15(1.89)
	16.20(4.08)
	11.40(3.49)
	8.55(3.01)
	9.83(3.21)

	33
	S45
	0.10(0.77)
	8.10(2.93)
	5.60(2.47)
	3.10(1.90)
	4.23(2.18)

	34
	Arka Meghana
	2.85(1.83)
	14.30(3.85)
	10.10(3.26)
	7.10(2.76)
	8.59(3.02)

	35
	Pusa Jwala
	3.05(1.88)
	16.50(4.12)
	11.85(3.51)
	8.75(3.06)
	10.04(3.25)


Figures in parenthesis indicate (√x + 0.5) transformation values



3.2 Percent Leaf Curl Index (PLI) induced by T. parvispinus 
At every observation point, the percent leaf curl index (PLI) varied significantly among the genotypes (Table 3). In susceptible genotypes, the severity of leaf curling increased rapidly from 30 to 60 days after transplanting and remained elevated until 120 days after transplanting.
At 30 days after transplanting, the PLI values ranged from 5.20% (S45) to 48.00% (S8). Moderately low PLI values were observed in S45, S31, S35, S29, S1, and S19, indicating minimal damage despite the presence of thrips. 
At 60 and 90 days after transplanting (DAT), highly susceptible genotypes such as S8, S7, S3, S14, and S32 exhibited significantly elevated percent leaf curl index values (>88%), indicating severe leaf deformation and damage to the growth point. Conversely, S45 (39.83–38.50%), S29 (35.50–49.60%), S1 (40.83–50.83%), and S31 (43.80–52.50%) consistently exhibited lower PLI values. 
According to the average PLI values across all groups, S45 exhibited the lowest average PLI at 29.80%, succeeded by S29 at 33.43%, S1 at 35.96%, S31 at 36.19%, S35 at 36.25%, and S19 at 37.38%. 















Table 3. Per cent leaf curl index by South East Asian thrips, T. parvispinus in different chilli genotypes 
	Sl. No.
	Genotypes
	Per cent Leaf curl index at different days after planting
	Average 

	
	
	30 Days
	60 Days
	90 Days
	120 Days
	

	1
	S1
	8.00
	40.83
	50.83
	44.17
	35.96

	2
	S2
	37.91
	78.83
	80.50
	77.67
	68.73

	3
	S3
	41.90
	90.00
	91.17
	88.83
	77.98

	4
	S4
	39.10
	77.33
	79.00
	76.00
	67.86

	5
	S6
	38.00
	76.50
	78.33
	75.67
	67.13

	6
	S7
	40.80
	91.17
	92.50
	89.67
	78.54

	7
	S8
	48.00
	97.50
	98.33
	96.00
	84.96

	8
	S9
	38.40
	77.67
	79.33
	76.33
	67.93

	9
	S10
	36.80
	78.83
	77.83
	89.17
	70.66

	10
	S11
	38.10
	76.67
	78.33
	75.83
	67.23

	11
	S12
	37.90
	77.00
	78.67
	76.00
	67.39

	12
	S13
	38.60
	78.17
	80.00
	77.33
	68.28

	13
	S14
	39.80
	88.83
	90.00
	87.33
	76.49

	14
	S15
	35.80
	76.83
	75.00
	84.17
	67.95

	15
	S16
	38.00
	76.17
	77.83
	75.33
	66.83

	16
	S17
	37.90
	76.33
	78.00
	75.67
	66.97

	17
	S18
	38.20
	76.67
	78.17
	75.50
	67.14

	18
	S19
	8.20
	43.00
	52.50
	45.83
	37.38

	19
	S20
	31.20
	71.50
	72.83
	80.17
	63.93

	20
	S21
	29.80
	71.83
	72.50
	79.83
	63.50

	21
	S24
	37.80
	75.50
	77.17
	74.83
	66.33

	22
	S26
	38.50
	77.67
	79.33
	77.00
	68.13

	23
	S27
	37.90
	76.33
	78.00
	75.67
	66.98

	24
	S28
	37.70
	75.17
	76.67
	74.33
	65.97

	25
	S29
	8.80
	35.50
	49.60
	39.83
	33.43

	26
	S30
	38.40
	77.33
	79.00
	76.33
	67.77

	27
	S31
	6.30
	43.80
	52.50
	42.17
	36.19

	28
	S32
	41.20
	88.67
	89.83
	87.17
	76.72

	29
	S34
	38.50
	77.17
	78.83
	76.00
	67.63

	30
	S35
	7.00
	42.50
	52.83
	42.67
	36.25

	31
	S39
	38.10
	76.33
	77.83
	75.33
	66.90

	32
	S40
	37.90
	76.33
	78.00
	75.50
	66.93

	33
	S45
	5.20
	39.83
	38.50
	35.67
	29.80

	34
	Arka Meghana
	34.10
	74.50
	73.83
	81.17
	65.90

	35
	Pusa Jwala
	36.90
	85.00
	86.50
	84.00
	73.10





3.3 Classification of chilli genotypes based on resistance 
The percent leaf curl index, none of the examined genotypes exhibited immunity or resistance (Table 4). Six genotypes (S45, S29, S1, S31, S35, and S19) were categorized as moderately resistant, with average PLI values between 29.80% and 37.38%. 
The majority of the genotypes (23) exhibited sensitivity, while five of them (S8, S7, S3, S32, and S14) demonstrated high susceptibility with PLI values over 76%. The renowned cultivars Arka Meghana and Pusa Jwala were found to be vulnerable, indicating that T. parvispinus can impact them in the field.
Table 4. Categorization of different chilli genotypes based on per cent leaf curl index due to infestation of Thrips parvispinus
	Resistance Category
	Genotypes

	Immune (I)
	Nil

	Resistant (R)
	Nil

	Moderately Resistant (MR)
	S45, S29, S1, S31, S35 and S19

	Susceptible (S)
	S21, S20, Arka Meghana, S15, S24, S6, S18, S39, S40, S17, S27, S11, S12, S34, S30, S4, S9, S28, S26, S13, S2, S10, S16, and Pusa Jwala

	Highly Susceptible (HS)
	S8, S7, S3, S32, and S14



4. DISCUSSION:
The present study clearly demonstrates substantial genetic variability among chilli genotypes regarding their susceptibility to Thrips parvispinus infestation. The surge in thrips population at 60 DAT aligns with prior research demonstrating that thrips numbers escalate rapidly during the delicate vegetative and flowering stages, as immature tissues provide ideal feeding and oviposition locations (Sahu et al., 2018; Veeranna et al., 2022). 
The persistently diminished thrips populations and decreased leaf curl severity in genotypes S45, S29, S1, S31, S35, and S19 suggest the presence of inherent resistance mechanisms. This resistance may result from antixenosis (non-preference) or antibiosis, attributed to physical characteristics such as thicker leaves, increased cuticular wax, more trichomes or tougher epidermal tissues that deter thrips from eating and ovipositing (Maharijaya et al., 2019; Thakur et al., 2024). Moreover, biochemical components, such as elevated levels of phenolics, flavonoids and capsaicinoids, have been shown to negatively influence thrips survival and reproduction in Capsicum spp. (Sadafale et al., 2025; Megharaj et al., 2017). The significantly reduced PLI values, despite the presence of thrips in moderately resistant genotypes, reinforce the notion that tolerance mechanisms contribute to plants sustaining less damage during infestations. Highly susceptible genotypes, such as S8, S7 and S3, exhibited a substantial presence of thrips and pronounced leaf curling, indicating inadequate defensive traits. The pronounced curling, distortion of growth points and reduction in plant height observed in these genotypes are indicative of extensive thrips feeding and toxin injection during the feeding process (Palanisamy et al., 2023; Raghavendra et al., 2023). The inadequate performance of widely farmed varieties like Pusa Jwala and Arka Meghana highlights the increasing threat posed by T. parvispinus and demonstrates the inadequacy of existing types in countering this invasive pest. 
The absence of immunological or completely resistant genotypes corresponds with prior research suggesting that strong resistance to thrips in chilli is rare and often inherited quantitatively (Reitz et al., 2003; Swaroop et al., 2025). The identification of moderately resistant genotypes in this study is significant, since these lines may act as potential donor parents in breeding initiatives aimed at developing thrips-tolerant cultivars. 
The results underscore the significance of host plant resilience in integrated pest management (IPM) for chilli. Employing moderately resistant genotypes can diminish pesticide reliance, impede the evolution of resistance in thrips populations and enhance the sustainability of chilli production in India.
CONCLUSION:
The study revealed significant variability across chilli genotypes in their response to Thrips parvispinus infection under field conditions. Genotypes S45, S29, S1, S31, S35 and S19 exhibited moderate resistance, indicated by diminished thrips populations and leaf curl indices, while the rest of genotypes, such as Arka Meghana and Pusa Jwala were susceptible. These moderately resistant genotypes may function as potential donors in breeding operations designed to develop chilli varieties that are tolerant to thrips.
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