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In the present study, the efficacy of different insecticidal treatment schedules against aphid and whitefly on brinjal was 
studied by conducting two field experiments at 'Adisaptagram Block Seed Farm, Hooghly, West Bengal, India in two 
consecutive kharif seasons i.e., 2010 and 2011. The experiment was laid in RBD with seven treatment schedules and three 
replications. Among all the treatments soil application of phorate at transplanting, followed by foliar spray with aceaphte, 
thiodicarb and Bacillus  thuringiensis  var. kurstaki at 50, 70 and 90 days after transplanting, respectively and seedling 
treatment with imidacloprid before transplanting, succeeded by foliar spray with imidacloprid, novaluron, B. 
thuringiensis var. kurstaki  and novaluron at 30, 50, 70 and 90 days after transplanting were most effective in reducing the 
aphid and whitefly population over control during both the years of study. Consequently both the treatment schedules 
achieved maximum marketable fruits of brinjal as well as highest monetary return than the other treatments.
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Keeping these ecological backlashes in mind, Introduction
combination of bio-rational, microbial and some Brinjal (Solanum melongena L.) is one of the 
synthetic insecticidal treatment schedules have widely used vegetable crop by most of the people 
been taken up for evaluation against brinjal aphid and is popular in many countries viz., Central, 
and whitefly. South and South East Asia, some parts of Africa 

and Central America (Harish et al. 2011). Though Materials and methods
brinjal is a summer crop, it is being grown Efficacy of different insecticidal treatment 
throughout the year under irrigated condition. schedules against aphid and whitefly in brinjal 
Hence, it is subjected to attack by number of was studied by setting field experiments at 
insect pests right from nursery stage till Adisaptagram Block Seed Farm, Hooghly, West 
harvesting (Regupathy et al. 1997, Lal 1975 and Bengal, India in two consecutive kharif seasons 
Bandopadhyay 1985). Aphid, (Aphis gossypii i.e., 2010 and 2011. The experiment was laid in 
Glov.) (Aphididae: Hemiptera) and white fly RBD with seven treatment schedules and three 
(Bemisia tabaci Gennadius) (Aleyrididae: replications. For this, the brinjal seedlings (cv. 
Hemiptera)suck the cell sap and prohibit the Muktakashi) were transplanted by the end of 
normal crop growth. The infested plants become June in 3.75m X 4.50m plots having 75cm x 
weak, pale and stunted in growth which 75cm spacing. All the standard agronomic 
consequently results in reduced fruit size. Brinjal practices were followed for raising the crop 
being a vegetable crop, use of chemical along with the pesticidal treatments at frequent 
insecticides for pest management will leave intervals. The treatment schedules were 
considerable toxic residues on the fruits. Besides consisting of both chemical and non chemical 
this, sole dependence on insecticides for the insecticides. The data of aphid and whitefly were 
control of the pests like aphids and whiteflies has taken from three leaves per plant, one each from 
led to insecticidal resistance and resurgence. upper, middle and lower from randomly selected 
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10 plants per plot. The data then statistically middle of July in T  (control) along with T , T7 3 4 

analysed following RBD format. The treatment and T while in T it was first observed far later 6 5, 

schedules are as follows. than the others in early September. But instead of 
Result and Discussion T T was most effective in controlling the aphids 5, 2 

throughout the crop life as only 19.78 mean Efficacy of different insecticidal treatments 
aphid population per 30 leaves, were found in schedule against aphid
this treatment, this was followed by T  (22.66), 5In the first year of experiment at 2010 regarding 
T  (27.09), T  (34.54), T  (39.69), T  (43.15), and 4 1 3 6the efficacy of different insecticidal treatment 
T  (151.7), respectively. Similarly, the per cent 7schedules against aphid, all the treatment 
decrease of aphid population over control was schedules were significantly superior over 
found maximum in T (86.95) followed by T2 5 control throughout the entire period of study 
(85.05), T (82.13), T (77.21), T (73.81) and T  4 1 3 6(Table 1). The pest was first appeared during 
(71.53), respectively. 
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Treatment Insecticides with dose and time of application 

T1 i) Soil application of neem cake @ 250kg/ha before transplanting 

ii) Foliar spray with chlorpyriphos 20EC + cypermethrin5EC @1.5 ml/  of water at  litre 30 DAT
 iii) Foliar spray with cartap hydrochloride 50SP @ 1g/  of water at 50DATlitre  

iv)  Foliar spray with azadirachtin 1EC @ 4ml/  of water at 70 DATlitre  

T2 i) Soil application of phorate10G @1.50 Kg a.i./ha before transplanting 

ii) Foliar spray with acephate 75SP @ 0.75g/litre of water at 50 DAT  

iii) Foliar spray with thiodicarb 75WP @ 0.75g/litre of water at 70 DAT  

iv)  Foliar spray with Bacillus  thuringiensis  var. kurstaki 5WP @ 1.5g/litre of water at 90 DAT 
 

T3 i)  Foliar spray with fipronyl 5SC @ 0.5g/litre of water at 30 DAT  

ii) Foliar spray with novaluron 10EC @ 0.75ml/litre of water at 50 DAT  

iii) Foliar spray with deltamethrin 2.8EC @ 0.5ml/litre of water at 70 DAT  

iv) Foliar spray with fenvalerate 20EC @ 0.5ml/litre of water at 90 DAT  

T4 i) Seedling treatment with carbosulfan 25EC @ 2ml/litre of water before transplanting 

ii) Foliar spray with monocrotophos 36SL @ 1.5ml/litre of water at 30 DAT  

iii) Foliar spray with endosulfan 35EC @ 2ml/litre of water at 50 DAT  

iv) Foliar spray with  B. thuringiensis var. kurstaki   5WP @ 1.5g/litre of water at 70  DAT 

v) Foliar spray with  B. thuringiensis var. kurstaki   5WP @ 1.5g/litre of water at 90  DAT
 

T5 i) Seedling treatment with imidacloprid 17.8SL @ 3ml/10 litre of water before transplanting
 ii) Foliar spray with imidacloprid 17.8SL @ 1/7.5 litre of water at 30 DAT  

iii) Foliar spray with novaluron 10EC @ 0.75ml/litre of water at 50 DAT  
iv) Foliar spray with  B. thuringiensis var. kurstaki   5WP @ 1.5g/litre of water at 70 DAT

 v) Foliar spray with novaluron 10EC @ 0.75ml/litre of water at 90 DAT

T6 i) Foliar spray with thiamethoxam 25WG @ 1g/3 litre of water at 30 DAT 
ii) Foliar spray with spinosad 2.5EC @ 1ml/3 litre of water at 50 DAT  
iii) Foliar spray with abamectin 1.9EC @ 2ml/litre of water at 70 DAT  
 
 

T7 Only water spray (Control)



In second year of experiment at 2011 also all the like phorate, acephate and imidacloprid (Roy 
treatment schedules were statistically 2002). Reghunath et al. (1989) and Jarande & 
significant in reducing aphid population over Dethe (1994) also observed lower population of 
control throughout the crop life (Table 2). aphid on brinjal, when the crop was treated with 
During this year, the pest was first appeared in either phorate or imidacloprid. In addition to 
mid July in untreated check (T ) along with T  this, T  gave quite better results (82.13-82.76% 7 3 4

and T . The mean aphid population load per 30 decrease of aphid population over control) than 6

the others. Because in this case, the crop was leaves was found minimum in T  (21.51), 2

treated with carbosulfan 25EC, monocrotophos followed by T  (22.54), T  (25.60), T  (35.63), T  5 4 3 1

36SL and endosulfan 35EC during early to full (38.78), T  (39.93) and T  (148.48), respectively. 6 7

vegetative stage of the crop. This observation is Consequently, T2 gave maximum percentage of 
in agreement with that of Dhamdhere & Mathur decrease of population (85.51) over control 
(1994); Mall et al. (1997); Kadam et al. (2005); followed by T5 (85.02), T4 (82.76), T3 (73.88) 
Khalequzzaman & Jesmun-Nahar (2008); and T6 (73.11), respectively.
Mandal et al.(2010) and Munde et al. (2011) 

It is evident from the results of the study that where it was documented that monocrotophos, 
though all  treatment schedules were carbosulfan and endosulfan were quite effective 
significantly superior over control in decreasing against aphid on brinjal.
aphid population on brinjal throughout the crop 

Efficacy of different insecticidal treatments life, T  (consisting of soil application of phorate 2
schedule against whitefly

10G before transplanting, followed by foliar 
During first year of experiment (2010), it has spray with acephate 75SP at 50 days after 
been observed that all the treatment schedules transplanting (DAT), thiodicarb 75WP at 70 
were significantly superior over control in DAT and Bacillus thuringiensis var kurstaki 
reducing the whitefly population on brinjal, but 5WP at 90 DAT) and T (receiving seedling 5 

not throughout the growing season of crop treatment with imidacloprid 17.8SL before 
(Table 3). In T  and T , lower pest population was 2 5transplanting, followed by foliar spray with 
observed up to early reproductive stage of the imidacloprid 17.8SL at 30 DAT, novaluran 
crop. Consequently, the mean whitefly 10EC at 50 DAT, Bacillus thuringiensis var 
population was found minimum in T  (5.84 per 2kurstaki 5WP at 70 DAT and novaluron 10EC at 
30 leaves), followed by T  (7.91), T  (8.93), T  5 6 490 DAT) were most effective against the pest. 
(10.51), T  (12.36), T  (22.51), respectively and This is because of the fact that during population 4 7

hence, T  obtained maximum development of the pest (i.e. early to full 2

vegetative phase of brinjal) the crop was sprayed percentage of decrease of pest population 
with systemic insecticides like phorate, (74.05) over control and then T  (64.86), T  5 6

acephate and imidacloprid and as a result, the (60.33), T  (53.31), T (45.09) and T  (39.31), 4 2 3

pest  populat ion did not  grow high.  respectively.
Consequently, these two treatment schedules (T  2

During the second year of study (2011) also, the 
and T ) gave maximum percentage of decrease 5 treatments were not always significantly 
of population (85.51-86.95% and 85.02-

superior over untreated check in controlling the 
85.05%) over control. It may due to application 

pest population on brinjal (Table 4). This year, 
of systemic insecticides with higher persistency 

T  (13.66) 3
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the aleurodid was appeared on the crop just after in T6, was may be due to application of 
transplanting. Unlike the first year, the mean thiamethoxam 25WG during early crop growth 
whitefly population was found lowest in T  (6.72 stage as it was found quite effective against the 5

pest by Biswas & Chatterjee (2008).per 30 leaves) and then in the order were T  2

(9.51), T  (11.39), T (12.33), T  (14.42), T  4 6 2 3 Economics of different insecticidal treatment 
(19.36) and T  (31.45), respectively. Therefore, schedules against aphid and whitefly on brinjal7

the per cent decrease of pest population was The data shown in table 5, depict that the 
obtained maximum in T  (78.63) over control 5 marketable yield (t/ha) of brinjal fruit in 2010 
and followed by T (69.79), T  (63.78), T  was found maximum in T (13.89), followed by 2 4 6 1 

(60.79), T  (54.15) and T  (38.44), respectively. T  (13.28), T  (12.68), T (12.25), T (11.68), T1 3 6 3 2 4 5 

(10.87) and T (8.38), respectively. Hence, T7 1 From the present field experiments, it is clear 
gave highest net profit per ha (Rs. 48,306) over that all the treatment schedules were statistically 
control, succeeded by T (Rs. 39,380), T  (Rs. significant in decreasing the pest population 3 6

38,228), T  ( 35,393), T  (Rs. 30,210) and T  over the control, but not all round the season. 2 4 5

Specially, during later part of crop growth stage, (Rs. 20,943), respectively. But the cost benefit 
the schedules were insignificant among ratio (CBR) was found maximum in T  (1: 3

themselves. There were two reasons behind this. 20.73), followed by T  (1: 20.55), T  (1: 20.12), 4 2

Firstly, during this period, the pest population T  (1: 10.52), T  (1: 7.07) and T  (1: 4.34) 1 5 6

become lower naturally and secondly, during respectively.
later crop growth stage, the schedules consisting 

During 2011 also, the marketable fruit yield of mainly contact insecticides not systemic 
(t/ha) was recorded maximum in T (14.29), 1 insecticides. Among the treatment schedules, T  2

followed by T  (13.48), T  (13.32), T (11.83), T6 3 4 2 and T  were most effective as they supported 5

(11.74), T (10.74) and T (7.83), respectively 5 7 69.79-74.05% and 64.86-78.63% decrease of 
(Table 6). However, T  was most costly (Rs. 6population over control. It may be due to 
8,812/ha) while T  was least costly (Rs. 4application of systemic insecticides with higher 
1,470/ha) but the highest net profit (Rs/ha) over persistency like phorate, acephate and 
control was returned from T (Rs. 52,258), 1 imidacloprid (Roy 2002). Singh & Jaglan 
succeeded by T (Rs. 46,412), T (Rs. 40,859), T(2001); Anandkumar et al. (2003) also recorded 3 6 4 

(Rs. 33,730), T (Rs. 32,649) and T (Rs. 22,647), lower whitefly population in phorate and 2 5 

imidacloprid treated plots. In addition to these, respectively. Thus, T  achieved maximum 3

T  and T  also gave quite satisfactory results 4 6 monetary return (1: 24.43) over control, 
(53.31-63.78% and 60.33-60.79% decrease of followed by T  (1: 22.94), T  (1: 18.50), T  (1: 4 2 1

population over control). Because in T , the crop 4 11.38), T  (1: 7.65) and T  (1: 4.61) respectively.5 6

was treated with monocrotophos at 30 DAT, 
It is evident that among the treatment schedules, 

followed by endosulfan at 50 DAT. These results 
T , T and T yielded greater quality of marketable 1 3 6 are also in line with the findings of Borad et al.  
fruits. But the CBR was always found maximum (2002); Muthukumar & Kalyanasundaram 
in T (1:20.73-24.43). Because in this schedule, 3 (2003); Patel et al. (2006); Biswas & Chatterjee 
two synthetic pyrethroids were used, which most (2008) and Mandal et al. (2010). On the other 
effective against pests of brinjal. Though, T  1hand, the lower population of whitely, obtained 

Rs. 
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Bio-efficacy of insecticide sequences against pests yielded maximum quantity of marketable fruits, 
of brinjal and their impact on natural enemies.  but it was not so economical due to higher 
Annals of Plant Protection Sciences 13 (2): 278-82.

dosages of neem cake and neem oil. Similarly, T6 
Khalequzzaman M Jesmun N. 2008 Relative toxicity of 

did not give satisfactory monetary returns as the some insecticides and azadirachtin against four 
cost of insecticides, used in this schedule was crop infesting aphid species. University Journal of 

Zoology Rajshahi University  27: 31-34.  very high. The findings of Jena et al. (2005) and 
Lal OP. 1975 A compendium of insect pests of vegetables Tripathy et al. (2005) are more or less similar to 

in India. Bulletin of Entomology 16 (1): 52-88.the results of present study.
Mall NP Pandey RS Singh SV Singh SK. 1997 Evaluation 

 Literature Cited of insecticidal emulsion and dust formulations for 
sucking and leaf feeding pests on brinjal. Indian Anandkumar V Nagangoud A Patil BV. 2003 Bioefficacy 
Journal of Entomology 59: 130-34.of insecticides against brinjal whitefly, Bemisia 

Mandal S Singh NJ  Konar A. 2010 Efficacy of synthetic tabaci. Proceedings of the national symposium on 
and botanical insecticide against whitefly (Bemicia “Frontier Areas of Entomological Research, Indian 
tabaci) and shoot and fruit borer (Leucinodes Agricultural Research Institute, New Delhi, India, 
orbonalis) on brinjal (Solanum melongena L.). November 5-7, 2003, pp. 123-24.
Journal of Crop and Weed  6 (1):  49-51. 

Munde AD Latpate CB Shinde ST Badgujar AG. 2011 
Integrated management of aphids and jassids 
infesting brinjal. Journal of  Entomological 
Research  35 (1) : 43-49. Bandopadhyay TK. 1985 Studies on the ecology of pest 

Muthukumar M Kalyanasundaram M. 2003 efficacy of complex of brinjal in West Bengal. Ph. D. Thesis 
certain insecticides against major suckine insects of submitted to Calcutta University, Calcutta,          
brinjal (Solanum melongena L.). South Indian pp. 207-32.
Horticulture  51: 207-13Biswas RK Chaterjee M. 2008 Effectiveness of some 

Patel JJ Patel BH Bhatt HV Maghodia AB Bhalala MK. systemic insecticides against the whitefly, Bemisia 
2006 Bioefficacy of diafenthiuron 50 WP against tabaci (Gennadius), on brinjal and the jassid, 
sucking pests of brinjal (Solanum melongena L.).   Amrasca biguttula biguttula Ishida, on okra. Pest 
Indian Journal of Entomology  68 (3): 272-73.Management and Economic Zoology 16 (1): 37-42.

Reghunath P Nandkumar C Mohanandas N. 1989 Dhamdhere S Mathur R. 1994 Efficacy of some foliar 
Insecticidal control of the insect pest complex of insecticides against Aphis gossypii Glover infesting 
brinjal, Solanum melongena L. Indian Journal of brinjal. Journal of Entomological Research 18: 
Entomology  51: 242-45.283-85.

Regupathy A Palanisamy S Chandramohan N Harish DK Agasimani AK Imamsaheb SJ Patil SS. 2011 
Gunathilagaraj K. 1997 A guide on crop pests. Growth and yield parameters in brinjal as 
Sooriya Desk Top Publishers, Coimbatore, 264 p. influenced by organic nutrient management and 

plant protection conditions. Research Journal of Roy NK. 2002 Chemistry of pesticides. CBS Publications 
Agricultural Sciences, 2: 221-25. and Distributors, New Delhi, India, pp. 105-06.

Jarande NT Dethe MD. 1994 Effective control of brinjal Singh D and Jaglan RS. 2001 Efficacy of seedling root dip 
sucking pests by imidacloprid. Plant Protection method of insecticides against whitefly on brinjal. 
and Environment  2: 33-37. Journal of Entomological Research  25 (4): 293-98.

Jena BC Srihari B Mohapatra R. 2005 Pesticidal Tripathy MK Kanungo AP Nath SK. 2005 Evaluation of 
management practices to control brinjal shoot and some insecticides against shoot and fruit borer 
fruit borer. Journal of Plant Protection and infesting brinjal. Journal of Plant Protection and 
Environment 2:141-46. Environment  2: 110-12.

Kadam JR Bhosale UD Chavan AP Mhaske BM. 2005 

Borad PK Patel HM Chavda N Patel JR. 2002 Bioefficacy 
of endosulfan and cypermethrin mixture against 
insect pests of brinjal (Solanum melongena). Indian 
Journal of Agricultural Sciences 72:685-88.

The Journal of Plant Protection Sciences, 3(2) : , December, 201143-52 47



The Journal of Plant Protection Sciences, 3(2) : , December, 201143-52 48

T
a

b
le

 1
. 

E
ff

ic
ac

y
 o

f 
d

if
fe

re
nt

 i
ns

ec
ti

ci
d

al
 t

re
at

m
en

ts
 s

ch
ed

u
le

 a
ga

in
st

 a
p

hi
d

 o
n 

br
in

ja
l 

d
u

ri
n

g
 2

0
1

0

P
op

u
la

ti
on

 o
f 

th
e 

p
es

t 
on

 d
if

fe
re

n
t 

d
at

es
 o

f 
ob

se
rv

at
io

n
 

Ju
ly

A
u

gu
st

S
ep

te
m

b
er

O
ct

ob
er

Tr
ea

tm
en

t  
sc

h
ed

u
le

 

I
II

II
I

I
II

II
I

I
II

II
I

I
II

M
ea

n
%

 
d

ec
re

as
e 

ov
er

 
co

n
tr

ol

0.
00

0.
00

9.
33

16
.3

3
53

.3
3

32
.6

6
74

.3
3

43
.6

6
27

.6
6

48
.3

3
74

.3
3

T
1

 
(0

.0
0)

(0
.0

0)
(0

.9
7)

(1
.2

2)
(1

.7
3)

(1
.5

0)
(1

.8
7)

(1
.6

3)
(1

.4
5)

(1
.6

8)
(1

.8
7)

34
.5

4
77

.2
1

0.
00

0.
00

0.
00

12
.6

6
48

.3
3

15
.3

3
23

.6
6

10
.6

6
36

.0
0

23
.3

3
47

.6
6

T
2

 

(0
.0

0)
(0

.0
0)

(0
.0

0)
(1

.1
1)

(1
.6

8)
(1

.2
0)

(1
.3

8)
(1

.0
3)

(1
.5

6)
(1

.3
7)

(1
.6

8)

19
.7

8
86

.9
5

0.
00

21
.3

3
63

.3
3

12
.0

0
23

.6
6

41
.3

3
86

.6
6

32
.3

3
59

.3
3

41
.3

3
57

.3
3

T
3

(0
.0

0)
(1

.3
1)

(1
.8

0)
(1

.0
7)

(1
.3

8)
(1

.6
1)

(1
.9

3)
(1

.5
0)

(1
.7

7)
(1

.6
1)

(1
.7

6)

36
.6

9
73

.8
1

0.
00

7.
66

21
.3

3
10

.3
3

17
.3

3
14

.6
6

31
.6

6
26

.3
3

51
.6

6
73

.3
3

43
.6

6
T

4

(0
.0

0)
(0

.8
9)

(1
.3

3)
(1

.0
2)

(1
.2

3)
(1

.1
6)

(1
.4

9)
(1

.4
3)

(1
.7

1)
(1

.8
6)

(1
.6

4)

27
.0

9
82

.1
3

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

24
.6

6
37

.6
6

79
.3

3
42

.3
3

65
.3

3
T

5

(0
.0

0)
(0

.0
0)

(0
.0

0)
(0

.0
0)

(0
.0

0)
(0

.0
0)

(1
.3

9)
(1

.5
7)

(1
.9

0)
(1

.6
3)

(1
.8

2)

22
.6

6
85

.0
5

0.
00

32
.6

6
71

.6
6

21
.0

0
29

.3
3

20
.3

3
46

.3
3

34
.6

6
72

.6
6

95
.3

3
50

.6
6

T
6

(0
.0

0)
(1

.5
1)

(1
.8

5)
(1

.3
2)

(1
.4

5)
(1

.3
1)

(1
.6

6)
(1

.5
3)

(1
.8

6)
(1

.9
8)

(1
.7

0)

43
.1

5
71

.5
3

0.
00

26
.3

3
57

.3
3

14
0.

33
21

6.
66

27
3.

66
33

8.
33

29
4.

33
17

6.
66

10
2.

33
41

.3
3

T
7

 
(0

.0
0)

(1
.4

2)
(1

.7
5)

(2
.1

4)
(2

.3
3)

(2
.4

4)
(2

.5
3)

(2
.4

7)
(2

.2
5)

(2
.0

0)
(1

.6
1)

15
1.

57

S.
 E

m
. (

±)  
-

0.
09

0.
08

0.
09

0.
08

0.
08

0.
07

0.
09

0.
06

0.
08

0.
06

C
. D

. 0
.0

5
-

0.
23

0.
21

0.
23

0.
20

0.
21

0.
19

0.
24

0.
16

0.
20

0.
16

 
 

 
 

 
 

 
 

 
 

 
F

ig
ur

es
 i

n 
pa

re
nt

he
si

s 
ar

e 
lo

ga
ri

th
m

ic
 t

ra
ns

fo
rm

ed
 v

al
ue

s.



The Journal of Plant Protection Sciences, 3(2) : , December, 201143-52 49

T
ab

le
  2

. 
E

ff
ic

ac
y 

of
 d

if
fe

re
nt

 i
ns

ec
ti

ci
da

l 
tr

ea
tm

en
ts

 s
ch

ed
ul

e 
ag

ai
ns

t 
ap

hi
d 

on
 b

ri
nj

al
 d

ur
in

g 
20

11

P
o
p

u
la

ti
o
n

 o
f 

th
e 

p
es

t 
o
n

 d
if

fe
re

n
t 

d
a
te

s 
o
f 

o
b

se
rv

a
ti

o
n

J
u

ly
A

u
g
u

st
S

ep
te

m
b

er
O

ct
o
b

er
T

re
at

m
en

t
sc

he
du

le
 

I
 

II
II

I
 

I
II

 II
I

 I
 II

 
II

I
 

I
 

II

M
ea

n

%
 

d
ec

re
as

e 
o
v
er

 
co

n
tr

o
l

0
.0

0
0
.0

0
1
4
.6

6
1
0
.6

6
4
6
.3

3
3
9
.3

3
8
5
.6

6
3
6
.3

3
6
1

.0
0

8
2
.3

3
 

5
0
.3

3
T

1  
(0

.0
0
)

 (0
.0

0
)

 
(1

.1
6
)

 
(1

.0
3
)

 
(1

.6
5
)

 
(1

.5
9
)

 
(1

.9
3
)

 
(1

.5
6
)

(1
.7

8
)

(1
.9

1
)

 
(1

.7
0
)

3
8
.7

8
7
3
.8

8

0
.0

0
0
.0

0
 0

.0
0

 1
8
.3

3
 

4
2
.6

6
 

1
3
.6

6
 

2
2
.6

6
 

1
6
.3

3
4
1
.3

3
3
3
.3

3
 

4
8
.3

3
T

2
(0

.0
0
)

 (0
.0

0
)

 
(0

.0
0
)

 
(1

.2
6
)

 
(1

.6
2
)

 
(1

.1
4
)

 
(1

.3
6
)

 
(1

.2
2
)

()
1
.6

1
(1

.5
1
)

 
(1

.6
8
)

2
1
.5

1
8
5
.5

1

0
.0

0
1
6
.3

3
 4
5
.6

6
 

1
3
.6

6
 

2
7
.3

3
 

4
9
.3

3
 

7
7
.6

6
 

3
2
.3

3
5
7

.6
6

2
9
.3

3
 

4
2
.6

6
T

3
(0

.0
0
)

 (1
.2

2
)

 
(1

.6
5
)

 
(1

.1
2
)

 
(1

.4
3
)

 
(1

.6
9
)

 
(1

.8
9
)

 
(1

.5
1
)

(1
.7

5
)

(1
.4

7
)

 
(1

.6
3
)

3
5
.6

3
7
6
.0

0

0
.0

0
0
.0

0
 1
0
.3

3
 4
.6

6
 

2
3
.6

6
 

1
4
.3

3
 

3
6
.3

3
 

2
8
.0

0
6
9

.6
6

4
0
.3

3
 

5
4
.3

3
T

4  
(0

.0
0
)

(0
.0

0
)

(1
.0

3
)

(0
.7

2
)

(1
.3

8
)

(1
.1

6
)

(1
.5

5
)

(1
.4

5
)

(1
.8

4
)

(1
.6

1
)

 
(1

.7
3
)

2
5
.6

0
8
2
.7

6

0
.0

0
0
.0

0
0
.0

0
0
.0

0
0
.0

0
6
.3

3
2
0
.6

6
1
6
.3

3
4
9
.6

6
6
3
.3

3
8
8
.3

3
T

5  
(0

.0
0
)

(0
.0

0
)

(0
.0

0
)

(0
.0

0
)

(0
.0

0
)

(0
.8

1
)

(1
.3

2
)

(1
.2

2
)

(1
.6

9
)

(1
.8

0
)

 

(1
.9

4
)

2
2
.2

4
8
5
.0

2

0
.0

0
1
2
.3

3
5
3
.3

3
1
8
.3

3
2
6
.3

3
1
5
.6

6
3
8
.6

6
2
4
.6

6
7
6

.0
0

1
0
6
.3

3
6
7
.6

6
T

6  
(0

.0
0
)

(1
.1

0
)

(1
.7

2
)

(1
.2

6
)

(1
.4

2
)

(1
.2

0
)

(1
.5

8
)

(1
.4

0
)

(1
.8

8
)

(2
.0

2
)

 

(1
.8

1
)

3
9
.9

3
7
3
.1

1

0
.0

0
1
9
.6

6

 4
2
.6

6

 

1
0
3
.3

3

 

1
7
6
.3

3

 

2
1
7
.6

6

 

2
7
3
.0

0
3
2
1
.3

3
2
6
8
.3

3

 

1
4
9
.6

6

 

6
1
.3

3
T

7
(0

.0
0
)

 (1
.3

0
)

 

(1
.6

2
)

 

(2
.0

1
)

 

(2
.2

4
)

 

(2
.3

4
)

 

(2
.4

3
)

 

(2
.5

1
)

(2
.4

3
)

(2
.1

7
)

 

(1
.7

9
)

1
4
8
.4

8

S.
 E

m
. (

±)
-

0
.0

5

 0
.0

5

 0
.0

5

 0
.0

4

 

0
.0

4

 

0
.0

3

 

0
.0

2

 

0
.0

2

 

0
.0

3
0
.0

2
C

. D
. 0

.0
5

-
0
.1

2
0
.1

4
0

.1
4

0
.1

0
0
.1

0
0
.0

7
0
.0

6
0
.0

6
0
.0

7
0
.0

4

 
F

ig
ur

es
 i

n 
pa

re
nt

he
si

s 
ar

e 
lo

ga
ri

th
m

ic
 t

ra
ns

fo
rm

ed
 v

al
ue

 
 

 
 

 
 

 
 

 



The Journal of Plant Protection Sciences, 3(2) : , December, 201143-52 50

T
ab

le
 3

. 
E

ff
ic

ac
y 

of
 d

if
fe

re
nt

 i
ns

ec
ti

ci
da

l 
tr

ea
tm

en
ts

 s
ch

ed
ul

e 
ag

ai
ns

t 
w

hi
te

fl
y 

on
 b

ri
nj

al
 d

ur
in

g 
20

10
 

Tr
ea

tm
en

t
sc

he
du

le
P

op
ul

at
io

n 
of

 t
he

 p
es

t 
on

 d
if

fere
nt

 d
at

es
 o

f 
ob

se
rv

at
io

n
 

 
Ju

ly
 

A
ug

us
t

 
Se

pt
em

be
r

 
O

ct
ob

er
 

 
I

 
II

II
I

 
I

 
II

 II
I

 
I

 
II

 
II

I
I

II
 

M
ea

n
%

 
de

cr
ea

se
 

ov
er

 c
on

tr
ol

T
1 

5.
66

14
.3

3
 28

.3
3

 5.
66

 
8.

33
 

6.
66

 
17

.6
6

12
.3

3
20

.0
0

 
11

.3
3

 
5.

66
 

(1
3.

16
)

(2
1.

95
)

(3
2.

00
)

(1
3.

16
)

(1
6.

03
)

(1
4.

33
)

(2
4.

56
)

(2
0.

02
)

(2
6.

37
)

(1
9.

30
)

(1
3.

30
)

12
.3

6
45

.0
9

T
2

0.
00

0.
00

0.
00

3.
66

9.
33

2.
33

5.
66

7.
66

15
.6

6
11

.3
3

 
8.

66
 

 
(0

.0
0)

(0
.0

0)
 (0

.0
0)

 
(1

0.
48

)
 

(1
7.

26
)

 
(7

.0
2)

 
(1

3.
30

)
(1

5.
56

)
 

(2
3.

00
)

 
(1

9.
30

)
 

(1
6.

51
)

 
5.

84
74

.0
5

T
3 

8.
00

16
.3

3
 27

.3
3

 6.
33

 
10

.6
6

 
15

.3
3

 
27

.3
3

8.
66

12
.6

6
 

10
.3

3
 

7.
33

 
(1

5.
75

)
(2

3.
58

)
(3

1.
38

)
(1

3.
97

)
(1

8.
42

)
(2

2.
83

)
(3

1.
36

)
(1

6.
47

)
(2

0.
42

)
(1

8.
20

)
(1

5.
26

)
13

.6
6

39
.3

1

T
4

3.
66

7.
33

18
.3

3
4.

66
7.

66
5.

33
9.

66
12

.3
3

21
.3

3
16

.0
0

 
9.

33
 

 
(1

0.
48

)
 (1

5.
29

)
 

(2
5.

01
)

 
(1

2.
03

)
 

(1
5.

56
)

 
(1

2.
70

)
 

(1
7.

56
)

(2
0.

10
)

 
(2

7.
28

)
 

(2
3.

33
)

 
(1

7.
31

)
 

10
.5

1
53

.3
1

T
5 

0.
00

0.
00

0.
00

 0.
00

 
2.

66
 

5.
33

 
11

.3
3

19
.3

3
22

.6
6

 
15

.3
3

 
10

.3
3

 
 

(0
.0

0)
(0

.0
0)

 (0
.0

0)
 

(0
.0

0)
 

(7
.6

9)
 

(1
2.

49
)

 
(1

9.
30

)
(2

5.
85

)
 

(2
8.

25
)

 
(2

2.
70

)
 

(1
8.

16
)

 
7.

91
64

.8
6

T
6

0.
00

5.
33

10
.3

3
4.

66
12

.3
3

9.
66

16
.0

0
6.

33
10

.6
6

17
.6

6
 

5.
33

 
 

(0
.0

0)
(1

2.
84

)
 

(1
8.

31
)

 
(1

2.
03

)
 

(2
0.

24
)

 
(1

7.
63

)
 

(2
3.

33
)

(1
4.

20
)

 
(1

8.
62

)
 

(2
4.

55
)

 
(1

2.
84

)
 

8.
93

60
.3

3

T
7 

6.
33

18
.6

6
 24

.3
3

 
32

.3
3

 
26

.6
6

 
38

.3
3

 
34

.0
0

27
.3

3
18

.3
3

 
13

.6
6

 
7.

66
 

(1
4.

09
)

(2
5.

24
)

(2
9.

35
)

(3
4.

40
)

(3
0.

91
)

(3
7.

97
)

(3
5.

45
)

(3
1.

32
)

(2
4.

95
)

(2
1.

29
)

(1
5.

60
)

 
22

.5
1

S.
Em

. (
±)

-
2.

30
2.

55
2.

39
2.

91
3.

28
3.

74
3.

08
3.

11
3.

05
3.

05
 

2.
94

C
. D

. 0
.0

5  
-

 
5.

79
6.

44
 6.

02
 

7.
34

 
8.

27
 

9.
42

 
7.

77
7.

83
 

N
S

 
N

S
 

N
S

 
F

ig
ur

es
 i

n 
pa

re
nt

he
si

s 
ar

e 
lo

ga
ri

th
m

ic
 t

ra
ns

fo
rm

ed
 v

al
ue



sc
h

ed
u

le
P

op
u

la
ti

on
 o

f 
th

e 
p

es
t 

on
 d

if
fe

re
n

t 
d

at
es

 o
f 

ob
se

rv
at

io
n

 

Ju
ly

A
u

gu
st

S
ep

te
m

b
er

O
ct

ob
er

 
I

II
II

I
I

II
II

I
I

II
II

I
I

II

M
ea

n

%
 

d
ec

re
as

e 
ov

er
 

co
n

tr
ol

T
1

5.
66

18
.3

3
38

.6
6

8.
66

13
.3

3
6.

33
15

.3
3

11
.3

3
19

.0
0

14
.6

6
7.

33
14

.4
2

54
.1

5
(1

3.
25

)
(2

5.
07

)
(3

8.
26

)
(1

6.
47

)
(2

1.
01

)
(1

4.
20

)
(2

2.
79

)
(1

9.
30

)
(2

5.
69

)
(2

2.
19

)
(1

5.
19

)
T

2
0.

00
0.

00
6.

33
11

.6
6

23
.3

3
8.

33
15

.6
6

9.
66

14
.3

3
10

.3
3

5.
00

9.
51

69
.7

9
(0

.0
0)

(0
.0

0)
(1

3.
97

)
(1

9.
60

)
(2

8.
63

)
(1

6.
37

)
(2

3.
09

)
(1

7.
63

)
(2

1.
76

)
(1

8.
31

)
(1

2.
37

)
T

3
 

7.
66

16
.3

3
35

.3
3

 8.
33

 15
.6

6
 

28
.6

6
 

42
.3

3
 

14
.3

3
 

20
.3

3
 

15
.6

6
8.

33
19

.3
6

38
.4

4
(1

5.
60

)
(2

3.
58

)
(3

6.
27

)
(1

6.
37

)
(2

2.
94

)
(3

0.
14

)
(4

0.
49

)
(2

1.
93

)
(2

6.
50

)
(2

3.
09

)
(1

6.
17

)
T

4
 

0.
00

8.
66

17
.6

6
 4.

33
 9.

33
 5.

66
 

11
.6

6
 

16
.0

0
 

24
.3

3
 

17
.3

3
10

.3
3

11
.3

9
63

.7
8

 
(0

.0
0)

(1
6.

65
)

(2
4.

55
)

 
(1

1.
51

)
 

(1
7.

31
)

 
(1

3.
25

)
 

(1
9.

63
)

 
(2

3.
33

)
 

(2
9.

38
)

 
(2

4.
38

)
(1

8.
31

)
 

 
T

5
 

0.
00

0.
00

5.
33

0.
00

 0.
66

 3.
66

 
9.

33
 

12
.3

3
 

20
.3

3
 

13
.6

6
8.

66
6.

72
78

.6
3

 
(0

.0
0)

(0
.0

0)
(1

2.
84

)
 (0
.0

0)
 

(2
.7

1)
 

(1
0.

76
)

 
(1

7.
31

)
 

(2
0.

24
)

 
(2

6.
35

)
 

(2
1.

21
)

(1
6.

47
)

 
 

T
6

 
3.

00
8.

66
15

.3
3

 10
.6

6
 20

.6
6

 
14

.3
3

 
23

.6
6

 
7.

33
 

14
.3

3
 

11
.0

0
6.

66
12

.3
3

60
.7

9

 
(9

.7
3)

(1
6.

51
)

(2
2.

79
)

 
(1

8.
78

)
 

(2
6.

74
)

 
(2

1.
93

)
 

(2
8.

66
)

 
(1

5.
26

)
 

(2
1.

93
)

 
(1

8.
99

)
(1

4.
28

)
 

 
T

7
 

8.
33

17
.3

3
32

.3
3

 40
.3

3
 49

.0
0

 
61

.6
6

 
53

.6
6

 
34

.3
3

 
22

.3
3

 
16

.6
6

10
.0

0
31

.4
5

 
(1

6.
37

)
(2

4.
32

)
(3

4.
37

)
 

(3
9.

32
)

 
(4

4.
42

)
 

(5
1.

91
)

 
(4

7.
17

)
 

(3
5.

57
)

 
(2

7.
85

)
 

(2
8.

02
)

(1
7.

98
)

 
 

(±
)

1.
46

2.
35

3.
22

2.
74

 2.
92

 2.
61

 
3.

07
 

2.
66

 
2.

89
 

2.
42

 
2.

59
 

C
. D

. 0
.0

5
3.

68
5.

92
8.

11
6.

92
7.

37
6.

58
7.

75
6.

70
N

S
N

S
N

S

T
re

at
m

en
t

S
. E

m
.

T
ab

le
 4

.
E

ff
ic

ac
y 

of
 d

if
fe

re
n

t 
in

se
ct

ic
id

al
 t

re
at

m
en

ts
 s

ch
ed

ul
e 

ag
ai

n
st

 a
p

h
id

 o
n

 b
ri

n
ja

l 
du

ri
ng

 2
01

1 

F
ig

ur
es

 i
n 

pa
re

nt
he

si
s 

ar
e 

lo
ga

ri
th

m
ic

 t
ra

ns
fo

rm
ed

 v
al

ue

The Journal of Plant Protection Sciences, 3(2) : , December, 201143-52 51



Table 5. 
Cost effectiveness of different insecticidal treatments schedule against aphid and whitefly on 
brinjal during 2010

Table 6. 
Cost effectiveness of different insecticidal treatments schedule against aphid and whitefly 
on brinjal during 2011 
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Treatments
Marketable 

yield (t/ha)

Increased 

yield over 

control (t/ha)  

Added benefit 

over control 

(Rs./ha)

Cost of 

treatment 

(Rs/ha)

Net profit 

(Rs/ha)  
CBR

T1  13.89  5.51  52896 4590 48306 1: 10.52

T2  12.25  3.87  37152 1759 35393 1: 20.12

T3  12.68  4.30  41280 1900 39380 1: 20.73

T4  11.68  3.30  31680 1470 30210 1: 20.55

T5  10.87  2.49  23904 2961 20943 1: 7.07

T6  13.28  4.90  47040 8812 38228 1: 4.34

T7  8.38  -  -  - - -

Selling price of brinjal= Rs. 9,600 per ton

Treatments Marketable 

yield (t/ha)

Increased 

yield over 

control (t/ha)

Added benefit 

over control 

(Rs./ha) 

Cost of 

treatment 

(Rs/ha) 

Net profit 

(Rs/ha) 

CBR 

T1 14.28 6.46 56848 4590 52258 1: 11.38 

T2 11.74 3.91 34408 1759 32649 1: 48.56 

T3 13.32 5.49 48312 1900 46412 1: 24.43 

T4 11.83 4.00 35200 1470 33730 1: 22.94 

T5 10.74 2.91 25608 2961 22647 1: 7.65 

T6 13.48 5.65 49720 8861 40859 1: 4.61 

T7 7.83 - - - - - 

Selling price of brinjal= Rs. 8,800 per ton


