


Evaluation of Okra Varieties/Genotypes for Whitefly Tolerance
Abstract
[bookmark: _GoBack]Okra is a heat-loving, short-duration crop suited to warm climates and mainly grown during the kharif and summer seasons, fitting well into multiple cropping systems while providing quick economic returns, and is primarily cultivated for its tender pods widely used in various culinary preparations. To determine the best okra cultivar that can withstand the whitefly (Bemisia tabaci Gennadius). Thus, the current study, "Evaluation of Okra Varieties/Genotypes for Whitefly Tolerance," was conducted in the summer of 2023–2024 and 2024–2025. Sixteen okra varieties/genotypes were used in a randomized complete block design experiment. According to the results, none of the genotypes or varieties were found to be immune or resistant to whitefly infestation. The results revealed that the minimum whitefly population was recorded in varieties/genotypes GNO-1 (3.13 whiteflies/3 leaves), IPS-1 (4.16 whiteflies/3 leaves) and Parbhani Kranti (4.34 whiteflies/3 leaves). While, the maximum whitefly population were recorded in Pusa Sawani (11.32 whiteflies/3 leaves) and IPS-9 (10.68 whiteflies/3 leaves). Among the evaluated genotypes of okra, GNO-1 exhibited the highest level of resistance compared to the other tested varieties.
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1. Introduction
Horticultural crops, particularly vegetables, play a crucial role in human nutrition by providing essential vitamins, minerals and other nutrients required for a balanced diet and food security. Their importance is especially evident in developing countries like India, where malnutrition remains a concern (Ahmed et al., 2024). India is the second-largest producer of vegetables globally, with a vast cultivation area and substantial production, contributing significantly to the agricultural economy and nutritional security (Anon., 2016). Okra (Abelmoschus esculentus L.), a member of the family Malvaceae, is an economically important vegetable crop widely grown in tropical and subtropical regions. It is valued for its adaptability, short duration and high market demand. India ranks first in okra production, with the crop occupying about 5.5 lakh hectares and producing nearly 5.5 million tonnes annually (IndiaStat, 2024). Major okra-growing states include Gujarat, Uttar Pradesh, Bihar, West Bengal, Odisha, Assam, Andhra Pradesh and Karnataka, with Gujarat being one of the leading producers (Badiyala and Singh, 2021).
Okra is a heat-loving crop that grows well under warm climatic conditions and is mainly cultivated during the kharif and summer seasons. Due to its short duration and hardy nature, it fits well into multiple cropping systems and provides quick economic returns to farmers. The crop is primarily grown for its tender pods, which are widely consumed in various culinary preparations (Kashif et al., 2008). Okra is also a multipurpose crop, as almost all plant parts have economic value (Gemede, 2015). The leaves are used as cattle feed, stems provide fiber, and seeds yield edible oil rich in unsaturated fatty acids (Martin, 1982). Additionally, okra seed oil has potential for biofuel production (Farooq et al., 2010), while its mucilage is useful in wastewater treatment due to its flocculating properties (Agarwal et al., 2001). These attributes highlight the crop’s nutritional, economic and industrial significance.
Okra is a nutritionally rich vegetable that contributes significantly to human health due to its diverse composition of essential nutrients. It is an excellent source of vitamins (A, B-complex and C), macronutrients and important minerals such as calcium, iron, magnesium and potassium. The fruits are particularly valued for their high vitamin C content, along with appreciable levels of calcium and iron, making them an important component of a balanced diet. Okra seeds contain 20-40 per cent edible oil rich in linoleic acid, which supports cardiovascular health, and also provide high-quality protein (Borkakati and Saikia, 2020). Additionally, the crop is a good source of dietary fiber, which helps in lowering cholesterol levels and maintaining digestive health. Due to these health benefits, okra is considered a functional food and is widely consumed in various culinary forms, highlighting its nutritional and dietary importance.
Despite its importance, okra cultivation is affected by several biotic and abiotic stresses, particularly insect pests. Major pests include jassid (Amrasca biguttula biguttula), aphid (Aphis gossypii), fruit borers (Earias insulana and Earias vittella), cotton bollworm (Helicoverpa armigera), whitefly (Bemisia tabaci) and red spider mite (Tetranychus cinnabarinus) (Dadheech et al., 1977). One of the most damaging pests among them is the whitefly (B. tabaci), which significantly reduces yield. It harms crops by sucking sap, spreading viruses, and secreting honeydew, which causes sooty mold to grow and lowers photosynthesis and the okra fruits' marketability (Navneet and Tayde, 2018). The current study was conducted to determine the efficacy of okra genotypes and variants evaluated against whiteflies.
2. Materials and Methods
The experiment was laid out in Randomized Block Design with three replications and 16 varieties/genotypes of okra (Table 1) obtained from Department of Vegetable Science, ASPEE College of Horticulture, Navsari Agricultural University. A distance of 30 cm between plants and 45 cm between rows was maintained. From the net plot area, five plants were chosen at random and tagged in order to record the observations. Every week, the number of nymphs and adults on each plant's top, middle, and bottom leaves was counted.
Table 1: List of varieties and genotypes used in experiment
	Tr. No.
	Genotypes
	Tr. No.
	Genotypes

	T1
	IPS-1
	T9
	IPS-16

	T2
	IPS-3
	T10
	IPS-17

	T3
	IPS-5
	T11
	IPS-18

	T4
	IPS-8
	T12
	IPS-20

	T5
	IPS-9
	T13
	IPS-26

	T6
	IPS-10
	T14
	Parbhani Kranti

	T7
	IPS-12
	T15
	Pusa Sawani

	T8
	IPS-15
	T16
	GNO-1


The data on number of whiteflies per three leaves per plant and yield of okra fruits were subjected to Analysis of Variance (ANOVA) in randomized complete block design. Before analysis, the number data on population of whitefly were subjected to square root transformation (sqrt(X) + 0.5). The treatment means were compared using Duncan's New Multiple Range Test (Steel and Torrie, 1980). 
3. Results and discussion 
The varieties/genotypes screened showed varied whitefly population infestation. In the first year trial during summer 2023-24, infestation of whitefly population was in the range of 2.93 to 11.12 whiteflies/3 leaves (Table 2). The variety GNO-1 recorded significantly least population of whiteflies (2.93 whiteflies/3 leaves), followed by IPS-1 (3.98 whiteflies/3 leaves) and Parbhani Kranti (4.14 whiteflies/3 leaves). The genotype IPS-8, IPS-17, IPS-15, IPS-16, IPS-26, IPS-10, IPS-3, IPS-5, IPS-12, IPS-18 and IPS-20 were recorded a whiteflies population ranging from 4.95 to 10.25 whiteflies/3 leaves. Whereas, the variety Pusa Sawani recorded a significantly higher whitefly population (11.12 whiteflies/3 leaves), which was at par with genotype IPS-9 (10.47 whiteflies/3 leaves).
In the second year experiment during summer 2024-25, whitefly population infestation ranged from 3.33 to 11.53 whiteflies/3 leaves (Table 2). Minimum whitefly population recorded in GNO-1 (3.33 whiteflies/3 leaves) and it was followed by variety/genotype of IPS-1 (4.36 whiteflies/3 leaves) and Parbhani Kranti (4.55 whiteflies/3 leaves). The genotype like IPS-15 (5.45 whiteflies/ 3 leaves), IPS-8 (5.36 whiteflies/ 3 leaves), IPS-17 (5.81 whiteflies/ 3 leaves), IPS-26 (6.99 whiteflies/ 3 leaves), IPS-3 (8.42 whiteflies/ 3 leaves), IPS-10 (9.08 whiteflies/ 3 leaves), IPS-5 (9.88 whiteflies/ 3 leaves), IPS-18 (10.08 whiteflies/ 3 leaves), IPS-12 (10.18 whiteflies/ 3 leaves) and IPS-20 (10.62 whiteflies/ 3 leaves) were found moderately infestation genotypes. While, the variety Pusa Sawani recorded significantly higher whitefly population (11.53 whiteflies/3 leaves) and was at par with genotype IPS-9 (10.9 whiteflies/3 leaves).
Table 2:  Evaluation of okra varieties/genotypes against whitefly infestation
	[bookmark: _Hlk208536799]Sr.
No.
	Variety/Genotype
	No. of whiteflies/3 leaves 

	
	
	2023-24
	2024-25
	Pooled over year

	1.
	IPS-1
	1.98b
(3.98)
	2.08b
(4.36)
	2.03b
(4.16)

	2.
	IPS-3
	2.88e
(8.67)
	2.87e
(8.42)
	2.88e
(8.54)

	3.

	IPS-5
	3.03f
(9.46)
	3.11f
(9.88)
	3.07f
(9.67)

	4.
	IPS-8
	2.21c
(4.95)
	2.31c
(5.36)
	2.27c
(5.20)

	5.
	IPS-9
	3.17gh
(10.47)
	3.25gh
(10.9)
	3.22gh
(10.68)

	6.
	IPS-10
	2.80e
(8.07)
	2.96e
(9.08)
	2.88e
(8.57)

	7.
	IPS-12
	3.05f
(9.72)
	3.14fg
(10.18)
	3.10f
(9.95)

	8.
	IPS-15
	2.30c
(5.47)
	2.33c
(5.45)
	2.31c
(5.42)

	9.
	IPS-16
	2.45d
(6.07)
	2.54d
(6.45)
	2.50d
(6.26)

	10.
	IPS-17
	2.24c
(5.08)
	2.38c
(5.81)
	2.31c
(5.45)

	11.
	IPS-18
	3.07fg
(9.82)
	3.12f
(10.08)
	3.10f
(9.95)

	12.
	IPS-20
	3.13fg
(10.25)
	3.19fg
(10.62)
	3.16fg
(10.44)

	13.
	IPS-26
	2.55d
(6.64)
	2.62d
(6.99)
	2.58d
(6.82)

	14.
	Parbhani Kranti
	2.02b
(4.14)
	2.12b
(4.55)
	2.07b
(4.34)

	15.
	Pusa Sawani
	3.26h
(11.12)
	3.33h
(11.53)
	3.30h
(11.32)

	16.
	GNO-1
	1.71a
(2.93)
	1.82a
(3.33)
	1.76a
(3.13)

	
S.Em. ±
	T
	0.04
	0.04
	0.03

	
	Y
	-
	-
	0.01

	
	Y×T
	-
	-
	0.03

	
C. D. at 5%
	T
	0.11
	0.11
	0.09

	
	Y
	-
	-
	0.03

	
	Y×T
	-
	-
	0.09

	C. V. %
	9.21
	8.98
	9.30


Note: 1. Figures in parentheses are retransformed values of square root transformation
          2. Treatment means with the letter(s) in common are not significant by DNMRT at 5 per cent level of significance
Based on pooled analysis of two years, none of the sixteen okra varieties/genotypes evaluated were found immune to whitefly infestation. However, the infestation level varied from 3.13 to 11.32 whiteflies per three leaves. The lowest whitefly population was recorded in GNO-1 (3.13 whiteflies/3 leaves), followed by IPS-1 (4.16 whiteflies/3 leaves) and Parbhani Kranti (4.34 whiteflies/3 leaves). In contrast, Pusa Sawani recorded the highest whitefly population (11.32 whiteflies/3 leaves), which was statistically at par with IPS-9 (10.68 whiteflies/3 leaves). The remaining genotypes, namely IPS-8, IPS-15, IPS-17, IPS-16, IPS-26, IPS-3, IPS-10, IPS-5, IPS-12, IPS-18 and IPS-20, recorded whitefly populations (nymphs and adults) ranging from 5.20 to 10.44 whiteflies per three leaves.
The present findings are largely in agreement with earlier reports on the differential response of okra genotypes to whitefly infestation. Bhagat et al. (2001) reported that Vaishi Vadhu and Pusa Sawani were highly susceptible, whereas Parbhani Kranti exhibited relatively lower infestation. Similarly, Narayanan and Muthiah (2017) identified IC 15027 as resistant (7.89%), while Pusa Sawani was found to be highly susceptible (71.4%). Bhalu et al. (2019) reported the lowest whitefly incidence in genotypes HRB-108-2 (1.65 whiteflies/leaf) and JOL-11-12 (1.94 whiteflies/leaf), categorizing them as resistant, whereas the highest population was recorded in Pusa Sawani (5.09 whiteflies/leaf), which was classified as susceptible. Further, Niruba et al. (2022) documented lower whitefly populations in genotypes such as GED15, GED11, AE11, AE62, AE64, IC 43743 and Pusa Bhendi 5, with mean populations ranging from 1.01 to 1.24 whiteflies per three leaves per plant. Kumar et al. (2021) also reported significant variation, with the highest mean whitefly population observed in EC 359995 (11.08/plant) and the lowest in EC 305607 (1.83/plant). In addition, Saini and Yadav (2022) noted that Kashi Chaman, Varsha Uphar, Hisar Unnat, Arka Abhay and Pusa Bhindi were moderately susceptible, while Pusa Makhmali, Pusa A4 and Pusa Sawani exhibited high susceptibility to Bemisia tabaci. However, Priyanka et al. (2022) reported comparatively lower infestation in Pusa Makhmali and higher infestation in Parbhani Kranti, indicating that varietal response may vary under different agro-climatic conditions. Muhammad et al. (2023) identified Sabz Pari as highly resistant to both whitefly infestation and OYVMV incidence. More recent studies by Barman et al. (2024) and Kalita et al. (2025) further confirmed substantial variability among genotypes, with Kajari NOH-1684, Singham and Rohini showing lower susceptibility, whereas Samrat and Arka Anamika recorded higher levels of infestation. 
Overall, these reports substantiate the existence of considerable genetic variability in okra against whitefly infestation, thereby supporting the present findings and emphasizing the importance of selecting tolerant genotypes for sustainable pest management.
4. Conclusion
It can be concluded that the none of the sixteen okra genotypes exhibited immunity to whitefly infestation; however, significant variation in susceptibility was observed among them. The genotype GNO-1 recorded the lowest whitefly population, followed by IPS-1 and Parbhani Kranti, indicating their relatively tolerant nature. In contrast, Pusa Sawani and IPS-9 showed the highest infestation levels, suggesting greater susceptibility. The remaining genotypes displayed moderate levels of infestation. Overall, the results highlight the potential of GNO-1, IPS-1 and Parbhani Kranti as promising genotypes for cultivation and use in breeding programmes aimed at developing whitefly-tolerant varieties.
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