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Abstract

Evaluation of IPM modules to control rice leaf folder 
complex during Kharif 2010 and Rabi 2011 in the coastal 
region of Karaikal revealed that per cent leaf damage 
was less in IPM module namely ecofriendly module in 
both the seasons with components viz., application of 
NSKE 5%, Bacillus thuringiensis, Beauveria bassiana, 
Spinosad, release of Trichogramma chilonis and erection 
of bird perches. 

Rice leaf folder Cnaphalocrocis medinalis (Guenee) was 
considered to be a minor pest earlier and after 1980's it has 
become a major pest and reported to have more than one 
species of leaf folder in rice ecosystem. Use of more 
nitrogenous fertilizers and misuse of insecticides have been 
attributed as the causes of this minor pest gaining major pest 
status (Dhaliwal et al., 1979). Several components of control 
methods are blended in a compatible manner in IPM so that 
the pest populations are maintained below economic injury 
levels.

Materials and Methods

Efficacy of different IPM modules was studied to identify 
the effective IPM module for the management of the rice 
leaf folder. Two field experiments were conducted during 
kharif 2010 and rabi 2011 seasons. The varieties for the 
study were ADT43 and White Ponni during these seasons, 
respectively. The seedlings were transplanted 30 days after 
sowing for both the crops with 15 x 10 cm spacing for the 
first crop and 20 x 10 cm for the second crop. The size of 
each plot was 5 m x 4 m. Both trials were carried out in the 
Eastern farm of Pandit Jawaharlal Nehru College of 
Agriculture 
and Research Institute, Karaikal, Union Territory of 
Puducherry. The experiment was laid out in a Randomized 
Block  Design (RBD) with four replications and five 
treatments. Four different IPM modules tested werer T1-
Insecticide module with only insecticide application; T2-
Ecofriendly module involved release of egg parasitoid, T. 
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chilonis, spraying of Neem seed kernel extract (5%), B.
thuringiensis (B.t), B. bassiana,  Spinosad and provision of 
bird perches; T3- need based management module integrated 
module consists of insecticides, botanicals and natural 
enemies. T4- Neem based module with application of only 
neem products like incorporation of neem cake, spraying of 
neem oil (3%) and Neem seed kernel extract (5%) and T5-
untreated control.

Results and Discussion

Kharif 2010: The data on the efficacy of IPM modules on 
rice leaf folder complex during kharif season is presented in 
Table 1. The per cent leaf folder damage at 30 DAT to 79 
DAT revealed that except at 30 DAT, significant differences 
were noticed in various modules tested. The leaf damage 
was found to be minimum in T2 module throughout the 
observation period. Generally T1 and T2 modules were on 
par with each other at different periods of observation.  
Considering the over all mean, the module T1 and T2 were 
equally effective in controlling the leaf damage by the rice 
leaf folder complex followed by T3 and T4 modules. 
Untreated check uniformly showed highest infestation 
(21.1%) than all other modules. Rabi 2011: The data on 
efficacy of IPM modules on rice leaf folder management 
during rabi season is presented in Supplementary Table 2. 
The per cent leaf folder damage at 30 DAT to 100 DAT 
revealed that except at 30 DAT, significant differences were
noticed among various modules at different periods. The 
leaf damage was found to be less in the T2 module 
throughout the study. Generally T1 and T2 modules were on 
par with each other. Considering the over all mean, the 
modules T1 and T2 were equally effective in controlling the 
rice leaf folder complex followed by T3 and T4 modules. 
The over all mean ranged from 1.44 to 3.90 per cent during 
samba season and the different modules were of the order T2 

≥T1 >T4≥ T3 >T5. The leaf damage in modules T2 (1.44%) 
and T1 (1.53%) was significantly low as compared to all 
other modules and the untreated control recorded highest 
leaf damage (3.90%). The per cent leaf damage was less in 
rabi when compared to kharif  seasons. 
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Table 1: Efficacy of IPM modules in leaf folder management, kharif 2010

Treatments

Leaf damage (%)

30 
DAT

37 
DAT

44 
DAT

51 
DAT

58 
DAT

65 
DAT

72 
DAT

79 
DAT

Over all 
mean

T1
0.86 1.39

(6.76)a
1.70

(7.46)a
2.20

(8.52)b
5.73

(13.75)b
2.92

(9.83)a
4.49

(12.17)a
4.11

(11.69)a
2.92

( 9.46)a

T2
0.68 1.95

(7.96)a
2.28

(8.60)ab
1.01

(5.71)a
2.83

(9.58)a
2.52

(9.12)a
4.21

(11.82)a
3.21

(10.29)a
2.33

(8.52)a

T3
0.87 1.75

(7.57)a
2.57

(9.18)b
3.27

(10.41)c
7.64

(16.03)b
19.62

(26.27)b
28.83

(32.43)b
28.59

(32.29)b
11.64

(17.46)b

T4
0.97 1.72

(7.51)a
2.71

(9.47)b
2.25

(8.55)b
6.48

(14.73)b
19.01

(25.83)b
27.29

(31.37)b
27.96

(31.91)b
11.04

(16.91)b

T5
1.06 3.23

(10.35)b
4.79

(12.63)c
5.86

(13.98)d
18.46

(25.35)c
37.46

(37.73)c
48.82

(44.32)c
48.96

(44.39)c
21.08

(24.35)c

C.D. NS 0.45** 0.82** 0.80** 2.72** 5.62** 6.89** 15.12** 8.67**

T1: Insecticide module; T2: Eco-friendly module; T3: Need based management module; T4: Neem based management module; T5: 
Untreated check, Values in parentheses are arc sine transformed values, In a column, mean followed by a common letters are not 
significantly different by DMRT. DAT- Days After Transplanting; **-Significant at 1% level; NS- Not Significant

Our results are in conformity with the findings of 
Katti et al. (2001) who revealed that innundative 
release of Trichogramma chilonis significantly 
reduced the leaf folder damage. Evidently the 
release of T. chilonis substantially suppressed the 
infestation level of leaf folder. Sivasundaram et al.
(2008) reported that biological control approach is 
now gaining importance due to its greater 
reliability, safety and ecological as well as 
economic sustainability. Balagurunathan and 
Rabindra (2001) reported  8.0 to 40.0 per cent 
reduction of rice leaf folder damage through the 
releases of T. chilonis. Nathan et al. (2004) 
recorded that combination of neem seed kernel 
extract and Bacillus thuringiensis were effective in 
controlling the leaf folder C. medinalis.  In the 
present study the neem seed kernel extract fitted 
well with other biocontrol agents, used in the T2

module. Spinosad 45 SC is a biological product 
from actinomycetes Saccharopolyspora spinosa
was also effective in controlling rice leaf folder. 
Nalini et al. (2008), Karthikeyan et al. (2008) and  

Suresh et al. (2011) reported that application of 
spinosad 2.5 SC was  effective against rice leaf 
folder. Aswal et al. (2010) reported that B. 
thuringiensis was found to be effective against 
yellow stem borer and leaf folder in rice ecosystem. 
Installing bird perches may have helped the 
common black drongo Dicrurus macrocercus
Bechstein, abundant in the rice fields of Karaika, 
The next effective module was T1 in reducing leaf 
damage. This was also found to be effective during 
both the seasons. This may be due to the 
effectiveness of the insecticides carbofuran, 
profenofos and flubendiamide. Application of 
carbofuran 3G in rice nursery reduced the leaf 
folder incidence (DRR, 2004). In the present study, 
flubendiamide belonging to diamide group was 
effective against rice leaf folders. Similarly,
profenofos belonging to thiophosphate group is 
also effective against rice leaf folder. Similar 
findings were observed when the product was 
tested through the DRR under multi location trials 
(DRR, 2009). Profenofos 50 EC effectively
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checked the rice leaf folder (Sunita Teresa and 
Nachiappan, 1997; Kathikeyan and Purushothaman 
, 2003). According to Tohnishi et al. (2005) 
flubendiamide showed strong insecticidal activity 
against lepidopterous pest. Sekh et al. (2007) 
reported that flubendiamide 48 SC provided 
effective control against rice leaf folder with 
significant increase in yield

References
Aswal, J. S., Kumar, J. and Binita Shah. 2010. 

Evaluation of bio-pesticides and plant 
products against rice stem borer and leaf 
folder. J. Eco-friendly Agric., 5(1): 59-61. 

Balagurunathan, R. and  Rabindra, R. J. 2001. 
Field evaluation of Trichogramma sp. and 
Bacillus thuringiensis against rice stem borer 
and leaf folder. National symposium on 
“Emerging Trends in Pests and their 
Management, October  11-13, TNAU”, 
Coimbatore, pp.18-19.

Dhaliwal, G. S., Shahi, H. N., Gill, P. S.  and 
Maskina, M. S. 1979. Field reaction of rice 
varieties to leaf folder at various nitrogen 
levels. Int. Rice Res. Newsl., 4: 7. 

DRR, 2004. Progress Report. Entomology and 
Pathology, Insecticide evaluation trial.  All 
India Coordinated Rice Improvement 
Programme. Vol.2 Directorate of Rice 
Research, Rajendranagar, Hyderabad, Andhra 
Pradesh, India, p. 2.163.

DRR, 2009. Progress Report. Entomology and 
Pathology, Monitoring of pest species and 
their natural enemies. All India Co-ordinated 
Rice Improvement Programme. Vol.2., 
Directorate of Rice Research, Rajendranagar, 
Hyderabad, Andhra Pradesh, India, p. 2.062.

Karthikeyan, K. and Purushothaman, S. M. 2003. 
Efficacy of Curacron (Profenofos 50% EC) 
against insect pests of rice. Pestology, 27(1): 
27-29.

Karthikeyan, K., Sosammajacob and 
Purushothaman, S. M.  and Smitha, R. 2008. 
Effect of spinosad against major insect pests 
and natural enemies in rice ecosystem.  J. 
Biol. Control, 22(2): 315-320.

Katti, G., Pasalu, I. C., Varma, N. R. G. and 
Krishnaiah, K.  2001. Integration of 
pheromone trapping and biological control 

for management of yellow stem borer and 
leaf folder in rice. Indian J. Ent., 63(3): 325-
328. 

Nalini, R., Shanthi, M., Rajavel, D. S. and Murali 
Baskaran, R. K. 2008. Bio-efficacy of new 
insecticide molecules on rice leaf folder 
Marasmia exigua (Butler). Pestology, 32(9): 
13-15. 

Nathan, S. S., Chung, P. G. and Murugan, K.  
2004. Effect of botanicals and bacterial toxin 
on the gut enzyme of Cnaphalocrocis 
medinalis. Phytoparasitica, 32: 433–443.

Schmutterer, H., Saxena, R.C. and Heyde, J.V.D. 
1983.Morphogenetic effects of some partially 
purified fractions and methonolic extracts of 
neem seeds on Mythimna separata (Walker) 
and Cnaphalocrocis medinalis (Guenee). 
Z.Angew. Entomol , 95:230-237.

Sekh, K., Nair, N., Ghosh, S. K.  and 
Somchodhury, A. K. 2007. Evaluation of 
flubendiamide 48 SC against stem borer and 
leaf folder of rice and effect on their natural 
enemies. Pestology, 31(1): 32-35.

Sivasundaram, V., Rajendran, L., Muthumeena, 
K., Suresh, S., Raguchander, T. and         
Samiyappan, R.  2008. Effect of talc-
formulated entomopathogenic fungus 
Beauveria against leaf folder (Cnaphalocrocis 
medinalis) in rice. World J. Microbial 
Biotechnology, 24: 1123-1132.

Sunita Teresa and Nachiappan, R.M. 1997. 
Efficacy of certain new insecticides against 
insect pests of rice. Pestology, 21(2): 5-7.

Suresh, D. K., Hegde, M., Nayak, G.V.,  Vastrad, 
A. S.,  Hugar, P. S. and Basavanagoud, K. 
2011. Evaluation of insecticides and bio-
rational against yellow stem borer and leaf 
folder in rice crop. Karnataka J. Agric. Sci.,
24(2):244-246. 

Tohnishi, M., Nakao, H., Furuya, T., Seo, A., 
Kodama, H., Tsubata, K., Fujikoa, S.,  
Hirooka, T.  and Nishimatsu, T. 2005. 
Flubendiamide, a novel insecticide highly 
active against lepidopterous insect-pests. J. 
Pesticides Sci., 30(4): 354-360.



4             Journal of Rice Research   2011, Vol. 4 No 1 & 2

Supplementary Table 2: Efficacy of IPM modules on leaf damage management during rabi 2011

Treatments

Leaf damage (%)

30 
DAT

37 
DAT

44 
DAT

51 
DAT

58 
DAT

65 
DAT

72 
DAT

79 
DAT

86 
DAT

93 
DAT

100 
DAT

Over 
all 

mean

T1 0.40
0.55

(3.98)a
1.28

(6.42)a
1.47

(6.96)a
1.95

(7.91)a
1.56

(7.14)a
0.73

(4.89)a
1.68

(7.43)a
2.02

(8.16)a
2.43

(8.954)a
2.82

(9.67)b
1.53

(6.88)a

T2 0.44
0.64

(4.60)a
1.39

(6.72)a
1.81

(7.71)a
1.72

(7.40)a
1.65

(7.33)ab
0.53

(4.12)a
1.39

(6.76)a
1.69

(7.44)a
2.13

(8.34)a
2.46

(9.03)a
1.44

(6.69)a

T3 0.56
0.72

(4.81)a
2.10

(8.33)b
2.75

(9.51)b
2.27

(8.63)a
3.35

(10.53)c
1.35

(6.65)b
2.50

(9.09)b
3.08

(10.10)b
3.40

(10.62)b
3.54

(10.84)c
2.32

(8.50)b

T4 0.60
0.77

(5.03)a
1.41

(6.76)a
1.76

( 7.51)a
1.86

(7.70)a
2.44

(8.92)b
2.18

(8.49)c
2.76

(9.56)b
2.79

(9.61)b
3.51

(10.79)b
3.40

(10.61)c
2.13

(8.16)b

T5 1.13
1.53

(7.03)b
2.96

(9.89)c
3.65

(11.01)c
4.12

(11.70)b
5.12

(13.06)d
2.91

(9.79)d
3.23

(10.35)c
4.79

(12.63)c
5.85

(13.98)c
7.64

(16.03)d
3.90

(11.07)c

C.D. NS 0.54** 0.46** 0.55** 1.00** 0.85** 0.50** 0.33** 0.48** 0.58** 0.39** 0.51**

T1: Insecticide module; T2: Eco friendly module; T3: Need based management module
T4: Neem based management module; T5: Untreated check
Values in parentheses are arc sine transformed values
In a column, mean followed by a common letters are not significantly different by DMRT.
DAT- Days After Transplanting; **- Significant at 1% level; NS- Not Significant
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Abstract

Evaluation of IPM modules to control rice leaf folder complex during Kharif 2010 and Rabi 2011 in the coastal region of Karaikal revealed that per cent leaf damage was less in IPM module namely ecofriendly module in both the seasons with components viz., application of NSKE 5%, Bacillus thuringiensis, Beauveria bassiana, Spinosad, release of Trichogramma chilonis and erection of bird perches. 


Rice leaf folder Cnaphalocrocis medinalis (Guenee) was considered to be a minor pest earlier and after 1980's it has become a major pest and reported to have more than one species of leaf folder in rice ecosystem. Use of more nitrogenous fertilizers and misuse of insecticides have been attributed as the causes of this minor pest gaining major pest status (Dhaliwal et al., 1979). Several components of control methods are blended in a compatible manner in IPM so that the pest populations are maintained below economic injury levels.


Materials and Methods


Efficacy of different IPM modules was studied to identify the effective IPM module for the management of the rice leaf folder. Two field experiments were conducted during kharif 2010 and rabi 2011 seasons. The varieties for the study were ADT43 and White Ponni during these seasons, respectively.  The seedlings were transplanted 30 days after sowing for both the crops with 15 x 10 cm spacing for the first crop and 20 x 10 cm for the second crop. The size of each plot was 5 m x 4 m. Both trials were carried out in the Eastern farm of Pandit Jawaharlal Nehru College of Agriculture 

and Research Institute, Karaikal, Union Territory of Puducherry. The experiment was laid out in a Randomized Block  Design  (RBD) with four replications and five treatments. Four different IPM modules tested werer T1-Insecticide module with only insecticide application; T2- Ecofriendly module involved release of egg parasitoid, T. ______________________________________
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 chilonis, spraying of Neem seed kernel extract (5%), B. thuringiensis (B.t), B. bassiana,   Spinosad and provision of bird perches; T3- need based management module integrated module consists of insecticides, botanicals and natural enemies. T4- Neem based module with application of only neem products like incorporation of neem cake, spraying of neem oil (3%) and Neem seed kernel extract (5%) and  T5-  untreated control.

Results and Discussion


Kharif 2010: The data on the efficacy of IPM modules on rice leaf folder complex during kharif  season is presented in Table 1. The per cent leaf folder damage at 30 DAT to 79 DAT revealed that except at 30 DAT, significant differences were noticed in various modules tested. The leaf damage was found to be minimum in T2 module throughout the observation period. Generally T1 and T2 modules were on par with each other at different periods of observation.  Considering the over all mean, the module T1 and T2 were equally effective in controlling the leaf damage by the rice leaf folder complex followed by T3 and T4 modules. Untreated check uniformly showed highest infestation (21.1%) than all other modules. Rabi 2011: The data on efficacy of IPM modules on rice leaf folder management during rabi season is presented in Supplementary Table 2. The per cent leaf folder damage at 30 DAT to 100 DAT revealed that except at 30 DAT, significant differences were noticed among various modules at different periods. The leaf damage was found to be less in the T2 module throughout the study. Generally T1 and T2 modules were on par with each other. Considering the over all mean, the modules T1 and T2 were equally effective in controlling the rice leaf folder complex followed by T3 and T4 modules. The over all mean ranged from 1.44 to 3.90 per cent during samba season and the different modules were of the order T2 ≥T1 >T4≥ T3 >T5.  The leaf damage in modules T2 (1.44%) and T1 (1.53%) was significantly low as compared to all other modules and the untreated control recorded highest leaf damage (3.90%). The per cent leaf damage was less in rabi when compared to kharif  seasons. 

Table 1: Efficacy of IPM modules in leaf  folder management,  kharif 2010

		Treatments

		Leaf damage (%)



		

		30 


DAT

		37 


DAT

		44 


DAT

		51 


DAT

		58 


DAT

		65 


DAT

		72 


DAT

		79 


DAT

		Over all mean



		T1

		0.86




		1.39


(6.76)a

		1.70


(7.46)a

		2.20


(8.52)b

		5.73


(13.75)b

		2.92


(9.83)a

		4.49


(12.17)a

		4.11


(11.69)a

		2.92


( 9.46)a



		T2

		0.68




		1.95


(7.96)a

		2.28


(8.60)ab

		1.01


(5.71)a

		2.83


(9.58)a

		2.52


(9.12)a

		4.21


(11.82)a

		3.21


(10.29)a

		2.33


(8.52)a



		T3

		0.87




		1.75


(7.57)a

		2.57


(9.18)b

		3.27


(10.41)c

		7.64


(16.03)b

		19.62


(26.27)b

		28.83


(32.43)b

		28.59


(32.29)b

		11.64


(17.46)b



		T4

		0.97




		1.72


(7.51)a

		2.71


(9.47)b

		2.25


(8.55)b

		6.48


(14.73)b

		19.01


(25.83)b

		27.29


(31.37)b

		27.96


(31.91)b

		11.04


(16.91)b



		T5

		1.06




		3.23


(10.35)b

		4.79


(12.63)c

		5.86


(13.98)d

		18.46


(25.35)c

		37.46


(37.73)c

		48.82


(44.32)c

		48.96


(44.39)c

		21.08


(24.35)c



		C.D.

		NS

		0.45**

		0.82**

		0.80**

		2.72**

		5.62**

		6.89**

		15.12**

		8.67**





T1: Insecticide module; T2: Eco-friendly module; T3: Need based management module; T4: Neem based management module; T5: Untreated check, Values in parentheses are arc sine transformed values, In a column, mean followed by a common letters are not significantly different by DMRT. DAT- Days After Transplanting; **-Significant at 1% level; NS- Not Significant


Our results are in conformity with the findings of Katti et al. (2001) who revealed that innundative release of Trichogramma chilonis significantly reduced the leaf folder damage. Evidently the release of T. chilonis substantially suppressed the infestation level of leaf folder. Sivasundaram et al. (2008) reported that biological control approach is now gaining importance due to its greater reliability, safety and ecological as well as economic sustainability. Balagurunathan and Rabindra (2001) reported  8.0 to 40.0 per cent reduction of rice leaf folder damage through the releases of T. chilonis. Nathan et al. (2004) recorded that combination of neem seed kernel extract and Bacillus thuringiensis were effective in controlling the leaf folder C. medinalis.  In the present study the neem seed kernel extract fitted well with other biocontrol agents, used in the T2 module. Spinosad 45 SC is a biological product from actinomycetes Saccharopolyspora spinosa was also effective in controlling rice leaf folder. Nalini et al. (2008),  Karthikeyan et al. (2008) and  Suresh et al. (2011) reported that application of spinosad 2.5 SC was  effective against rice leaf folder.  Aswal et al. (2010) reported that B. thuringiensis was found to be effective against yellow stem borer and leaf folder in rice ecosystem. Installing bird perches may have helped the common black drongo Dicrurus macrocercus Bechstein, abundant in the rice fields of Karaika, 


The next effective module was T1 in reducing leaf damage. This was also found to be effective during both the seasons. This may be due to the effectiveness of the insecticides carbofuran, profenofos and flubendiamide. Application of carbofuran 3G in rice nursery reduced the leaf folder incidence (DRR, 2004). In the present study, flubendiamide belonging to diamide group was effective against rice leaf folders. Similarly, profenofos belonging to thiophosphate group is also effective against rice leaf folder. Similar findings were observed when the product was tested through the DRR under multi location trials (DRR, 2009). Profenofos 50 EC effectively


checked the rice leaf folder (Sunita Teresa and Nachiappan, 1997; Kathikeyan and Purushothaman , 2003). According to Tohnishi et al. (2005) flubendiamide showed strong insecticidal activity against lepidopterous pest. Sekh et al. (2007) reported that flubendiamide 48 SC provided effective control against rice leaf folder with significant increase in yield
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Supplementary Table 2: Efficacy of IPM modules on leaf damage management during rabi 2011


		Treatments

		Leaf damage (%)



		

		30 


DAT

		37 


DAT

		44 


DAT

		51 


DAT

		58 


DAT

		65 


DAT

		72 


DAT

		79 


DAT

		86 


DAT

		93 


DAT

		100 


DAT

		Over all mean



		T1

		0.40

		0.55


(3.98)a

		1.28


(6.42)a

		1.47


(6.96)a

		1.95


(7.91)a

		1.56


(7.14)a

		0.73


(4.89)a

		1.68


(7.43)a

		2.02


(8.16)a

		2.43


(8.954)a

		2.82


(9.67)b

		1.53


(6.88)a



		T2

		0.44

		0.64


(4.60)a

		1.39


(6.72)a

		1.81


(7.71)a

		1.72


(7.40)a

		1.65


(7.33)ab

		0.53


(4.12)a

		1.39


(6.76)a

		1.69


(7.44)a

		2.13


(8.34)a

		2.46


(9.03)a

		1.44


(6.69)a



		T3

		0.56

		0.72


(4.81)a

		2.10


(8.33)b

		2.75


(9.51)b

		2.27


(8.63)a

		3.35


(10.53)c

		1.35


(6.65)b

		2.50


(9.09)b

		3.08


(10.10)b

		3.40


(10.62)b

		3.54


(10.84)c

		2.32


(8.50)b



		T4

		0.60

		0.77


(5.03)a

		1.41


(6.76)a

		1.76


( 7.51)a

		1.86


(7.70)a

		2.44


(8.92)b

		2.18


(8.49)c

		2.76


(9.56)b

		2.79


(9.61)b

		3.51


(10.79)b

		3.40


(10.61)c

		2.13


(8.16)b



		T5

		1.13

		1.53


(7.03)b

		2.96


(9.89)c

		3.65


(11.01)c

		4.12


(11.70)b

		5.12


(13.06)d

		2.91


(9.79)d

		3.23


(10.35)c

		4.79


(12.63)c

		5.85


(13.98)c

		7.64


(16.03)d

		3.90


(11.07)c



		C.D.

		NS

		0.54**

		0.46**

		0.55**

		1.00**

		0.85**

		0.50**

		0.33**

		0.48**

		0.58**

		0.39**

		0.51**





T1: Insecticide module; T2: Eco friendly module; T3: Need based management module


T4: Neem based management module; T5: Untreated check


Values in parentheses are arc sine transformed values


In a column, mean followed by a common letters are not significantly different by DMRT.


DAT- Days After Transplanting; **- Significant at 1% level; NS- Not Significant
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