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Bollworm incidence in cultivated cotton species
ABSTRACT
Investigations on “Bollworms incidence in cultivated cotton species” were carried out at Main Cotton Research Station, Navsari Agricultural University, Surat (Gujarat) during the Kharif, 2024-25. The experiment was carried out under protected and unprotected condition as main treatment and four cultivated species viz., Gossypium hirsutum (G. Cot. 40), G. herbaceum (GN. Cot. 27), G. arboreum (GN. Cot. 29) and G. barbadense (GSB 39) as sub treatments. The mean population of pink bollworm was observed significantly lower under protected (0.80 larvae/5 plants) as compared to unprotected (1.69 larvae/5 plants) plots. The lowest population of american bollworm was recorded in protected (1.04 larvae/5 plants) than unprotected (1.60 larvae/5 plants) condition. The population of spotted bollworm was 0.29 and 0.60 larvae/5 plants in protected and unprotected condition, respectively. The incidence of tobacco caterpillar was highest in unprotected (0.80 larvae/5 plants) over protected (0.46 larvae/5 plants) plots. The damage to green bolls by pink bollworm (32.46%), american bollworm (7.68%), spotted bollworm (3.62%) and tobacco caterpillar (5.98%) were significantly higher in unprotected condition as compared to protected (8.78, 5.62, 2.41 and 4.22%, respectively). Population of pink bollworm was lower in GSB 39 (0.99 larvae/5 plants) followed by GN. Cot. 29 (1.11 larvae/5 plants) and GN. Cot. 27 (1.30 larvae/5 plants), while it was found highest in G. Cot. 40 (1.49 larvae/5 plants). The incidence of american bollworm was found the lowest in GSB 39 (0.92 larvae/5 plants) within all varieties. The GN. Cot. 29 (1.19 larvae/5 plants) and GN. Cot. 27 (1.40 larvae/5 plants) were showed lower incidence of american bollworm than the G. Cot. 40 (1.81 larvae/5 plants). The lowest spotted bollworm population was observed in GSB 39 (0.33 larvae/5 plants). The GN. Cot. 29 (0.40 larvae/5 plants) and GN. Cot. 27 (0.46 larvae/5 plants) were recorded larval population higher than the GSB 39 but lower than G. Cot. 40 (0.56 larvae/5 plants). The lowest population of tobacco caterpillar occurred in GSB 39 (0.44 larvae/5 plants) followed by GN. Cot. 29 (0.56 larvae/5 plant) and GN. Cot. 27 (0.67 larvae/5 plants). It was noted highest in G. Cot. 40 (0.82 larvae/5 plants). The boll damage by pink bollworm was found lower in GSB 39 (13.88%) followed by GN. Cot. 29 (17.36%) and GN. Cot. 27 (21.05%). G. Cot. 40 was notified highest per cent of boll damage (25.21%). The lowest boll damage due to american bollworm was found in GSB 39 (5.49%). The GN. Cot. 29 (6.22%), GN. Cot. 27 (6.89%) and G. Cot. 40 (7.98%) were recorded higher boll damage than the GSB 39. The green boll damage due to spotted bollworm was observed lowest boll damage GSB 39 (2.15%) within all the varieties. Among different varieties, the lowest boll damage due to tobacco caterpillar was recorded in GSB 39 (4.04%) followed by GN. Cot. 29 (4.92%), GN. Cot. 27 (5.26%) and G. Cot. 40 (6.13%).
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INTRODUCTION

Cotton (Gossypium spp.) is a crucial cash crop provides livelihoods to millions through its cultivation, textile and apparel industries. Known as the “King of natural fiber” and “White gold”, it belongs to the Malvaceae family and the Gossypium genus. Cotton’s rich history in India dates back millennia. The first reference to cotton is found in a Rig-Veda hymn, which was written about the 50th century BC. (Gavkharoy and Botirjon, 2023). Indian Textile industry is contributing to 7 per cent of industrial output in terms of value and 2 per cent of India’s GDP (Bhambri and Rani, 2021). China is leading producer of cotton, accounting for 26.25 per cent of the world’s cotton production. In the current year, Gujarat, Maharashtra and Telangana were the major cotton-growing and producing states in the country. These states are estimated to grow 72.64 per cent area under cotton and are estimated to produce 72.76 per cent of the country’s cotton production (Anon., 2025). Among the different cotton species, four species are primarily cultivated for their fibers viz., Gossypium hirsutum, G. arboreum, G. herbaceum and G. barbadense. 
Cotton crop is subjected to damage by 162 species of pests right from germination to the final picking (Dhaliwal and Arora, 1998). The important sucking pests are aphids (Aphis gossypi (Glover)), jassids (Amrasca biguttula bigutulla (Ishida)), whiteflies (Bemisia tabaci (Gennadius)), thrips (Thrips tabaci), mealy bugs (Phenoacoccus solenopsis (Tinsley)). The bollworms include spotted bollworm (Earias vitella (Fab.)), american bollworm (Helicoverpa armigera (Hübner)) and pink bollworm (Pectinophora gossypiella (Saund.). On an average these insect pests cause 5.00-10.00 per cent yield losses which can increase up to 40.00-50.00 per cent in severe situation (Chaudhary, 1976). Agarwal and Katiyar (1979) estimated losses at 20.20 per cent based on damaged cotton bolls. Cotton yield losses due to pink bollworm range from 2.80 to 61.90 per cent (Patil, 2003; Vora et al., 2024). American bollworm can severe infestation and cause yield losses of up to 50.00 per cent (Anon., 2024). Spotted bollworm attacks can also sometimes lead to the shedding of fruiting points by up to 65.00-70.00 per cent (Anon., 2024). There is need to check the incidence and damage if any due to bollworm infestations on different cotton species.

MATERIAL AND METHODS

The present investigation on incidence of bollworms in cultivated cotton species was conducted at Main Cotton Research Station, Navsari Agricultural University, Surat during kharif, 2024-25. The study was carried out in four cultivated cotton species; G. hirsutum (G. Cot. 40), G. herbaceum (GN. Cot. 27), G. arboreum (GN. Cot. 29) and G. barbadense (GSB 39). These cotton varieties were sown during onset of monsoon (June-July) in protected and unprotected plots and raised successfully by adopting suitable recommended agronomical practices. For the recording the observations, five plants were selected randomly from each protected and unprotected plot. Number of larvae/5 plants of Earias, Spodoptera and Helicoverpa were recorded starting from 60 DAS. Similarly, number of Pectinophora larvae per 10 green bolls recorded at 90, 105, 120, 135 and 150 DAS. Green boll damage counted for each bollworm based on number of healthy and damaged bolls on five randomly selected plants from each of the experimental plots starting 60 DAS till end of the crop at weekly interval. In protected plots, ETL based plant protection measures were taken in different cotton species. The application of indoxacarb 14.5 SC @ 5 ml, emamectin benzoate 5 SG @ 5 g, chlorantraniliprole 18.5 SC @ 3 ml, spinosad 45 SC @ 3 ml and lamda-cyhalothrin 5 SC @ 10 ml per 10 lit. of water sprayed under protected plots alternatively at 15 days interval.

RESULTS AND DISCUSSION

Under the protected and unprotected condition, four cultivated cotton species, Gossypium hirsutum 
(G. Cot. 40), G. herbaceum (GN. Cot. 27), G. arboreum (GN. Cot. 29) and G. barbadense (GSB 39) were evaluated against the bollworm complex (pink bollworm (PBW), american bollworm (ABW), spotted bollworm (SBW) and tobacco caterpillar). 

Pink bollworm:

The data presented in Table 1 on incidence of pink bollworm in different cultivated cotton species. Data on various varieties were showed significant difference and the larval population of PBW was observed the lowest in GSB 39 (0.99 larvae/10 bolls) followed by GN. Cot. 29 (1.11 larvae/10 bolls) and GN. Cot. 27 (1.30 larvae/10 bolls). The highest PBW population was found in G. Cot. 40 (1.49 larvae/10 bolls). Among various combinations, the lowest PBW population was found in GSB 39 (0.56 larvae/10 bolls) followed by GN. Cot. 29 (0.69 larvae/10 bolls) and GN. Cot. 27 (0.89 larvae/10 bolls) and recorded the highest in G. Cot. 40 (1.09 larvae/10 bolls) under the protected condition. Under the unprotected condition, lowest population was found in GSB 39 (1.49 larvae/10 bolls) and the highest in G. Cot. 40 (1.93 larvae/10 bolls).

The pooled results pertaining to boll damage over periods presented in Table 2 revealed that the boll damage was influenced by different species in the protected and unprotected condition. Under the protected condition, significantly lowest (8.78%) boll damage was recorded over the unprotected condition (32.46%). Data on various varieties were showed lower boll damage in GSB 39 (13.88%) followed by GN. Cot. 29 (17.36%) and 
GN. Cot. 27 (21.05%). The highest per cent of boll damage was notified in G. Cot. 40(25.21%). The GSB 39 was recorded lower boll damage under the protected plot (5.64%) within different combinations over the unprotected plot (25.02%). The highest per cent of boll damage was recorded in G. Cot. 40 under unprotected condition (40.91%) as compared to protected condition (12.29%). Similar result was reported by Shinde et al. (2018) and Sarode et al. (2020). Kumar and Saini (2005) reported lower incidence of bollworm in G. arboreum genotypes (HD-123 and HD-324) than the G. hirsutum genotypes (H 1117, HS 6, H 1098 and H 1226). EL-Zanan (1998) found 34.88 larvae of pink bollworm per 100 bolls of cotton. There was also conformity with the Reddy et al. (2022); Seram et al. (2022) and Niranjan and Udikeri (2023).

American Bollworm:

The pooled data pertaining to ABW population over periods are presented in Table 3 revealed that the ABW population was influenced by different species in the protected and unprotected condition. Under the protected condition, significantly lowest (1.04 larvae/5 plants) population was found as compared to the unprotected plot (1.60 larvae/5 plants). The data revealed on various varieties showed significant difference and found lowest ABW population in GSB 39 (0.92 larvae/5 plants). The GN. Cot. 29 (1.19 larvae/5 plants) and GN. Cot. 27 (1.40 larvae/5 plants) were recorded higher larval population of ABW. The highest ABW population was recorded in 
G. Cot. 40 (1.81 larvae/5 plants). Among all the combinations, GSB 39 showed the lowest population (0.82 larvae/5 plants) under protected condition and G. Cot. 40 noted highest population (2.32 larvae/5 plants) under the unprotected plot. The interaction effect between protection and species (P x S) and protection, species and period (P x S x Y) were found non significant difference.

The pooled results pertaining to boll damage due to ABW over periods presented in Table 4 revealed that the boll damage was influenced by different species in the protected and unprotected condition. Under protected condition significantly the lowest boll damage (5.62%) was recorded as compared to unprotected condition (7.68%). The data on various varieties showed significant difference and the lowest boll damage was recorded in GSB 39 (5.49%). The GN. Cot. 29 (6.22%), GN. Cot. 27 (6.89%) and G. Cot. 40 (7.98%) were recorded higher boll damage than the GSB 39. The variety G. Cot. 40 recorded the highest boll damage due to ABW under unprotected condition (9.01%) over protected plots (7.01%). Whereas the variety GSB 39 found 6.48 per cent boll damage under unprotected plots, while it was found 4.57 per cent damage under protected plots. These results are comparable with Raja et al. (2007) and Jamshed et al. (2008). Sarode et al. (2020) recorded 5.40 larvae of H. armigera per plant in NH-615. Similar results were also recorded by Chavan et al. (2011) and Ranjith and Prabhuraj (2013).

Spotted bollworm:

The pooled results pertaining to SBW population over periods are presented in Table 5 revealed that the sbw population was influenced by different species in the protected and unprotected conditions. Under protected condition (0.29 larvae/5 plants), significantly lowest larval population was recorded as compared to the unprotected plots (0.60 larvae/5 plants). The data on various varieties showed significant difference and the lowest SBW population was observed in GSB 39 (0.33 larvae/5 plants). The GN. Cot. 29 (0.40 larvae/5 plants) and GN. Cot. 27 (0.46 larvae/5 plants) verified SBW population higher than the GSB 39 but lower than G. Cot. 40 (0.56 larvae/5 plants). The highest SBW population was found in G. Cot. 40 under unprotected plots (0.80 larvae/5 plants) and the SBW population was observed lowest in GSB 39 (0.21 larvae/5 plants) from the protected plots.

The data on pooled over periods on boll damage due to SBW are presented in Table 6. The significant difference was observed between protection levels which revealed that the unprotected plot (3.62%) was recorded significantly higher than the protected plots (2.41%). In GSB 39, it was observed the lowest boll damage (2.15%) within all the varieties. Whereas the highest boll damage due to spotted bollworm was recorded in G. Cot. 40 (3.95%). However, the highest boll damage observed under unprotected plots as compared to protected plots. The results were closely related with Kumar and Saini (2005). Chavan et al. (2011) recorded 3.39 to 6.81 per cent infestation of E. vitella in green bolls of G. arboreum.

Tobacco caterpillar:

The pooled results pertaining to tobacco caterpillar over periods are presented in Table 7 revealed that the tobacco caterpillar population was influenced by different species in the protected and unprotected conditions. The data on various varieties represented that the lowest population occurred in GSB 39 (0.44 larvae/5 plants) followed by GN. Cot. 29 (0.56 larvae/5 plant) and GN. Cot. 27 (0.67 larvae/5 plants) and it was noted the highest in G. Cot 40 (0.82 larvae/5 plants). Among protection levels, under the protected condition (0.46 larvae/5 plants) was showed significantly lower population than unprotected plots (0.80 larvae/5 plants). Among different combinations, GSB 39 showed the lowest population of tobacco caterpillar (0.35 larvae/5 plants) under protected condition. The highest population was recorded under unprotected plot in G. Cot. 40 (1.09 larvae/5 plants).

The data on pooled over periods on boll damage due to tobacco caterpillar are presented in Table 8. The significant difference was observed between protection levels, which revealed that the unprotected plots documented significantly higher (5.98%) boll damage than the protected plots (4.22%). Among different varieties, the lowest boll damage was recorded in GSB 39 (4.04%) followed by GN. Cot. 29 (4.92%), GN. Cot. 27 (5.26%) and G. Cot. 40 (6.13%). However, the highest boll damage due to tobacco caterpillar was noticed in unprotected plots as compared to protected plots. These results are closely related with Kanth et al. (2016) and Nagrare et al. (2025).
CONCLUSIONS

The study concluded that protected conditions significantly reduced the population and boll damage caused by bollworms in cotton including pink bollworm, american bollworm, spotted bollworm and tobacco caterpillar. Among the tested varieties, GSB 39 consistently recorded the lowest pest incidence and green boll damage, indicating its superior resistance or tolerance, followed by GN. Cot. 29 and GN. Cot. 27. In contrast, G. Cot. 40 showed the highest pest infestation and damage, making it the most susceptible variety. Overall, GSB 39 emerged as the most pest-resistant variety than the other three varieties.
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Table 1: Impact of species and protection on incidence of pink bollworm in cotton (Pooled)
	Treatments
	No. of pink bollworm larvae/10 bolls

	Main\ Sub plot
	S1
(G. Cot. 40)
	S2
(GN. Cot. 27)
	S3
(GN. Cot. 29)
	S4
(GSB 39)
	Mean

	P1 (Protected)
	1.26

(1.09)
	1.18

(0.89)
	1.09

(0.69)
	1.03

(0.56)
	1.14a

(0.80)

	P2 (Unprotected)
	1.56

(1.93)
	1.51

(1.78)
	1.46

(1.63)
	1.41

(1.49)
	1.48b

(1.69)

	Mean
	1.41c

(1.49)
	1.34b

(1.30)
	1.27a

(1.11)
	1.22a

(0.99)
	

	Interactions
	Protection (P)
	Species(S)
	P x S
	CV (%) Main
	

	S.Em.+
	0.02
	0.02
	0.03
	8.55
	

	CD at 5%
	0.06
	0.05
	NS
	
	

	
	Period(Y)
	P x Y
	S x Y
	P x S x Y
	CV (%) Sub

	S.Em.+
	0.06
	0.03
	0.04
	0.06
	8.97

	CD at 5%
	0.17
	NS
	NS
	NS
	


Figures in parentheses are retransformed values, those outside are             value

Treatment means with the letter(s) in common are non significant by DNMRT at 5% level of significance

Table 2: Impact of species and protection on boll damage due to pink bollworm in cotton (Pooled)
	Treatments
	Boll damage (%)

	Main\ Sub plot
	S1
(G. Cot. 40)
	S2
(GN. Cot. 27)
	S3
(GN. Cot. 29)
	S4
(GSB 39)
	Mean

	P1 (Protected)
	20.52

(12.29)
	18.47

(10.04)
	16.24

(7.82)
	13.74

(5.64)
	17.24a

(8.78)

	P2 (Unprotected)
	39.76

(40.91)
	36.15

(34.80)
	32.99

(29.65)
	30.01

(25.02)
	34.73b

(32.46)

	Mean
	30.14d

(25.21)
	27.31c

(21.05)
	24.62b

(17.36)
	21.87a

(13.88)
	

	Interactions
	Protection (P)
	Species(S)
	P x S
	CV (%) Main
	

	S.Em.+
	1.67
	0.26
	0.37
	9.20
	

	CD at 5%
	6.55
	0.74
	NS
	
	

	
	Period(Y)
	P x Y
	S x Y
	P x S x Y
	CV (%) Sub

	S.Em.+
	1.13
	0.60
	0.59
	0.84
	6.44

	CD at 5%
	3.41
	2.69
	NS
	NS
	


Figures in parentheses are retransformed values, those outside are             value

Treatment means with the letter(s) in common are non significant by DNMRT at 5% level of significance
Table 3: Impact of species and protection on incidence of american bollworm in cotton (Pooled)

	Treatments
	No. of american bollworm larvae/5 plants

	Main\ Sub plot
	S1
(G. Cot. 40)
	S2
(GN. Cot. 27)
	S3
(GN. Cot. 29)
	S4
(GSB 39)
	Mean

	P1 (Protected)
	1.36

(1.35)
	1.25

(1.06)
	1.21

(0.96)
	1.15

(0.82)
	1.24a

(1.04)

	P2 (Unprotected)
	1.68

(2.32)
	1.50

(1.75)
	1.39

(1.43)
	1.24

(1.04)
	1.45b

(1.60)

	Mean
	1.52d

(1.81)
	1.38c

(1.40)
	1.30b

(1.19)
	1.19a

(0.92)
	

	Interactions
	Protection (P)
	Species(S)
	P x S
	CV (%) Main
	

	S.Em.+
	0.03
	0.02
	0.02
	3.92
	

	CD at 5%
	0.11
	0.05
	NS
	
	

	
	Period(Y)
	P x Y
	S x Y
	P x S x Y
	CV (%) Sub

	S.Em.+
	0.13
	0.01
	1.18
	1.66
	7.60

	CD at 5%
	0.38
	0.04
	NS
	NS
	


Figures in parentheses are retransformed values, those outside are              value

Treatment means with the letter(s) in common are non significant by DNMRT at 5% level of significance

Table 4: Impact of species and protection on boll damage due to american bollworm in cotton (Pooled)
	Treatments
	Boll damage (%)

	Main\ Sub plot
	S1
(G. Cot. 40)
	S2
(GN. Cot. 27)
	S3
(GN. Cot. 29)
	S4
(GSB 39)
	Mean

	P1 (Protected)
	15.35

(7.01)
	13.95

(5.81)
	13.23

(5.24)
	12.34

(4.57)
	13.71a
(5.62)

	P2 (Unprotected)
	17.47

(9.01)
	16.49

(8.06)
	15.66

(7.29)
	14.75

(6.48)
	16.09b

(7.68)

	Mean
	16.41d

(7.98)
	15.22c

(6.89)
	14.44b

(6.22)
	13.55a

(5.49)
	

	Interactions
	Protection (P)
	Species(S)
	P x S
	CV (%) Main
	

	S.Em.+
	0.18
	0.23
	0.32
	11.73
	

	CD at 5%
	0.52
	0.64
	NS
	
	

	
	Period (Y)
	P x Y
	S x Y
	P x S x Y
	CV (%) Sub

	S.Em.+
	0.26
	0.18
	0.58
	0.32
	10.99

	CD at 5%
	0.81
	0.52
	NS
	NS
	


Figures in parentheses are retransformed values, those outside are              value

Treatment means with the letter(s) in common are non significant by DNMRT at 5% level of significance

Table 5: Impact of species and protection on incidence of spotted bollworm in cotton (Pooled)
	Treatments
	No. of spotted bollworm larvae/5 plants

	Main\ Sub plot
	S1
(G. Cot. 40)
	S2
(GN. Cot. 27)
	S3
(GN. Cot. 29)
	S4
(GSB 39)
	Mean

	P1 (Protected)
	0.93

(0.36)
	0.90

(0.31)
	0.88

(0.27)
	0.84

(0.21)
	0.89a

(0.29)

	P2 (Unprotected)
	1.14

(0.80)
	1.07

(0.64)
	1.02

(0.54)
	0.98

(0.46)
	1.05b

(0.60)

	Mean
	1.03b

(0.56)
	0.98b

(0.46)
	0.95ab

(0.40)
	0.91a

(0.33)
	

	Interactions
	Protection (P)
	Species(S)
	P x S
	CV (%) Main
	

	S.Em.+
	0.01
	0.01
	0.02
	11.89
	

	CD at 5%
	0.03
	0.04
	NS
	
	

	
	Period(Y)
	P x Y
	S x Y
	P x S x Y
	CV (%) Sub

	S.Em.+
	0.03
	0.03
	0.03
	0.05
	9.98

	CD at 5%
	0.09
	NS
	NS
	NS
	


Figures in parentheses are retransformed values, those outside are              value

Treatment means with the letter(s) in common are non significant by DNMRT at 5% level of significance

Table 6: Impact of species and protection on boll damage due to spotted bollworm in cotton (Pooled)
	Treatments
	Boll damage (%)

	Main\ Sub plot
	S1
(G. Cot. 40)
	S2
(GN. Cot. 27)
	S3
(GN. Cot. 29)
	S4
(GSB 39)
	Mean

	P1 (Protected)
	10.40

(3.26)
	9.36

(2.65)
	8.54

(2.21)
	7.46

(1.69)
	8.94a

(2.41)

	P2 (Unprotected)
	12.53

(4.71)
	11.18

(3.76)
	10.78

(3.50)
	9.39

(2.66)
	10.97b

(3.62)

	Mean
	11.46d

(3.95)
	10.27c

(3.18)
	9.66b

(2.82)
	8.43a

(2.15)
	

	Interactions
	Protection (P)
	Species(S)
	P x S
	CV (%) Main
	

	S.Em.+
	0.23
	0.16
	0.22
	11.00
	

	CD at 5%
	0.83
	0.46
	NS
	
	

	
	Period(Y)
	P x Y
	S x Y
	P x S x Y
	CV (%) Sub

	S.Em.+
	0.23
	0.23
	0.41
	0.58
	11.63

	CD at 5%
	0.68
	0.81
	NS
	NS
	


Figures in parentheses are retransformed values, those outside are              value

Treatment means with the letter(s) in common are non significant by DNMRT at 5% level of significance

Table 7: Impact of species and protection on incidence of tobacco caterpillar in cotton (Pooled)
	Treatments
	No. of tobacco caterpillar larvae/5 plants

	Main\ Sub plot
	S1
(G. Cot. 40)
	S2
(GN. Cot. 27)
	S3
(GN. Cot. 29)
	S4
(GSB 39)
	Mean

	P1 (Protected)
	1.04

(0.58)
	0.99

(0.48)
	0.96

(0.42)
	0.92

(0.35)
	0.98a

(0.46)

	P2 (Unprotected)
	1.26

(1.09)
	1.17

(0.87)
	1.10

(0.71)
	1.03

(0.56)
	1.14b

(0.80)

	Mean
	1.15c
(0.82)
	1.08b
(0.67)
	1.03b
(0.56)
	0.97a

(0.44)
	

	Interactions
	Protection (P)
	Species(S)
	P x S
	CV (%) Main
	

	S.Em.+
	0.01
	0.02
	0.02
	8.60
	

	CD at 5%
	0.03
	0.05
	NS
	
	

	
	Period(Y)
	P x Y
	S x Y
	P x S x Y
	CV (%) Sub

	S.Em.+
	0.04
	0.02
	0.04
	0.06
	11.14

	CD at 5%
	0.13
	NS
	NS
	NS
	


Figures in parentheses are retransformed values, those outside are              value

Treatment means with the letter(s) in common are non significant by DNMRT at 5% level of significance

Table 8: Impact of species and protection on boll damage of tobacco caterpillar in cotton (Pooled)
	Treatments
	Boll damage (%)

	Main\ Sub plot
	S1
(G. Cot. 40)
	S2
(GN. Cot. 27)
	S3
(GN. Cot. 29)
	S4
(GSB 39)
	Mean

	P1 (Protected)
	13.21

(5.22)
	12.14

(4.42)
	11.62

(4.06)
	10.42

(3.27)
	11.85a

(4.22)

	P2 (Unprotected)
	15.46

(7.11)
	14.38

(6.17)
	14.02

(5.87)
	12.77

(4.89)
	14.16b

(5.98)

	Mean
	14.33d

(6.13)
	13.26c

(5.26)
	12.82b

(4.92)
	11.59a

(4.04)
	

	Interactions
	Protection (P)
	Species(S)
	P x S
	CV (%) Main
	

	S.Em.+
	0.18
	0.14
	0.18
	7.97
	

	CD at 5%
	0.66
	0.38
	NS
	
	

	
	Period(Y)
	P x Y
	S x Y
	P x S x Y
	CV (%) Sub

	S.Em.+
	0.25
	0.26
	0.34
	0.48
	7.34

	CD at 5%
	0.73
	0.77
	NS
	NS
	


Figures in parentheses are retransformed values, those outside are              value

Treatment means with the letter(s) in common are non significant by DNMRT at 5% level of significance
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