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Abstract 

To assess the impact of inundative release of Chrysoperla carnea(Stephens) against cotton pests a field 
experiment was conducted at college farm, B. A. College of Agriculture, Anand Agricultural University, 
Anand (Gujarat) during 2000-01 to 2002-03. Experimental results concluded that one (14000 larvae/ ha) 
and two (28000 larvae /ha) releases of C. carnea significantly suppressed the population of aphid, Aphis 
gossypiG, leaf hopper, Amrasca bigutulla bigutulla lshida and white fly, Bemisia tabaci Gen. Similarly, 
the incidence oř spotted bollworm Earias sp. to developing buds and green bolls also reduced and 
increased the yield of seed cotton. Significantly highest (1949 kg/ha) yieļd was found in case of two 
releases over one release (1558 kg/ha) as against 1287 kg/ha in case of control (without release). 
Economics of different treatments evaluated revealed that relatively higher (1:1.87) Incremental Cost 
Benefit Ratio (1CBR) was found in case of two releases of chrysopids while single release of chrysopids 
exhibited 1:1.35 ICBR value. 
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In recent years biological control of crop pests has 
received considerable attention over the world. 
Various biocontrol agents are used for the 
Suppression of pests. Amongst the various bioagents 
so far recorded in cotton ecosystem, the chrysopid, 
Chrysoperla carnea (Stephens) (Chrysopidae: 
Neuroptera) appears to be an important and efficient 
predator against sucking pests as well as eggs of 
Helicoverpa armigera (Hubner). This chrysopid 
predator can be amenable in the laboratory and works 
well in fields when it not disturbed. Integration of 
Trichogramma chilonis lshii and C.carnea with two 
sprays of monocrotophos (0.04 %) proved effective 
against cotton pests in Gujarat (1). According to Singh 
(2), the sucking pests of cotton may be checked by 
releasing chrysopids at 1 lakh per ha at fortnightly 
intervals. Earlier, inundative release of Chrysoperla 
lavae against green peach aphid, Myzus persicae 

. (Sulzer) on green pepper (3) and citrus aphid, Toxoptera 
citricida (Kirkaldy) on citrus (4) have been evaluated, 
Except these solitary reports, no much work has been 

120 

done to assess the impact of chrysopid release against 
cotton pests. In view of obvious advantages of this 
potential predator in biological control of cotton pests, 
the present study was indented. 

Material and methods 

To initiate culture of C. carnea in laboratory, adults of 
the predators were collected from cotton fields and 
reared to obtain eggs. The predatory grubs obtained 
were initially cultured on its natural host and then 
subsequently cultured on the eggs of rice moth, 
Corcyra cephalonica St. by following standard 
practiced developed by Patel et al. (5). In order to 
assess the impact of inundative release of chrysopid 
predator, C. carnea against cotton pests, a field 
experiment was conducted at college farm, B. A. 
College of Agriculture, Anand Agricultural University, 
Anand (Gujarat) during three consequent years (2000 
01 to 2002-03). For the purpose, a cotton field of 0.2 
ha area having Gujarat cotton hybrid-10 grown at a 
distance of 120 X 60 cm was selected. The crop was 
raised following standard agronomical practices 



2. 

Ta
bl
e 1

. 
Im
pa
ct
 of

 C
hy
so
pe
rl
a c

ar
ne
a r

el
ea

se
 o
n s

uc
ki

ng
 pe

st
s o

f c
ot
to
n 

3. 

Sr
. 

No
 

1. 

1.
 

2.
 

3.
 

Sr
. 

No
 

Tr
ea

tm
en

ts
 

C.
 c
ar

ne
a 
on
e 
re

le
as

e 

C.
 c
ar
ne
aw
o 
re

le
as

es
 

Co
nt

ro
l 
wi

th
ou

t r
el

ea
se

 

S.
Em

 ±
 

C.
D.

 a
t 
5%

 
C.
V.
(%

) Tr
ea

tm
en

ts
 

C.
 c

ar
ne

a o
ne
 r
el
ea
se
 

C.
 c
ar
ne
at
wo
 r
el
ea
se
s 

S.
Em

 ±
 

Ta
bl
e 2

. 
Imp

act
 of

 Ch
yso

per
la 

car
nea

 re
lea

se 
on 

cot
ton

 bo
llw

orm
s a

nd
 co

tto
n y

iel
d. 

Con
tro

l wi
tho

ut 
re

le
as

e 

JX
+1
 tr
an

sf
or

me
d v

alu
es.

 

C.
D.

 a
t 
5
%
 

C.
V.
(%
) 

20
2-

03
 
Po
ol
ed
 

7.
57
 

7.
62
 

9.
87
 

8.
35
 

(56
.30

) 
(57

.06
) 

(96
.42

) 
(68

.72
) 

7.
02
 

7.
22
 

8.
99
 

7.
74
 

(48
.28

) 
(51

.13
) 

(79
.82

) 
(58

.91
) 

13
.8
8 

13
.3
8 

14
.5

1 
13
.9
2 

(19
1.6

5) 
(17

8.0
2) 

(20
9.5

4) 
(19

2.7
7) 

0.
38

 
0.
27
 

0.
75
 

1.
23

 
0.
88
 

2.
49

 
22

.0
0 

13
.3

4 
14
.2
2 

20
00
-0
1 

20
01

-0
2 

0.
35
 

1.
13
 

19
.9
6 

15
.4
6 

19
.2
2*
 

18
.2
2 

(10
.84

) 
(10

.00
) 

(7.
11)

 

20
00
-0

1+
 
20
01
-0
2 

20
02
-0
3 

Po
ol

ed
 

18
.0
4 

18
.4

9 

(9.
59)

 
(10

.06
) 

16
,4

4 
15

.7
9 

21
.8
1 

(13
.80

) 
0.
26
 

0.
84
 

7.
35

 

* 
Ar

c 
si
n 
tr
an
sf
or
me
d 
va
lu
es
 

Ap
hi

d 

15
.4

8 

(7.
12)

 
22
.9
1 

(15
.15

) 
0.
25
 

Bu
ds

 

Fi
gu

re
s i

n p
ar
en
th
es
is
 ar

e r
et

ra
ns

fo
rm

ed
 va

lu
es

 

Me
an

 n
o.
 of

 i
ns

ec
ts

/1
5 
le

av
es

 

Da
ma

ge
 (
%)
 b
y 

Ea
ri
as
 o
n 

(3.
01)

 
(7.

40)
 

Whi
tef

ly 
20
00
-0
1 

20
01

-0
2 
20

02
-0

3 
Po

ol
ed

 
20
00
-0
1 

20
01

-0
2 

20
02
-0
3 

Po
ol

ed
 

23
.3

2 
22

.6
8 

(15
.67

) 
(14

.87
) 

2.
36

 
2.
43
 

(4.
57)

 
(4.

90)
 

2.
12
 

2.
23
 

(3.
49)

 
(3.

97)
 

3.
58
 

3.
53
 

(1
.8

2)
 (

11.
46)

 
0.
10
 

0.
06
 

0.
34
 

0.
21

 
21
.1

7 
12

.7
1 

15
.3

8 

0.
23
 

0.
26
 

Le
af
 ho

pp
er

 

2.
96
 

(7.
76)

 

27
.9

4*
 

27
.4

4 
27

.2
3 

27
.5

4 
(21

.95
) 

(21
.24

) 
(20

.94
) 

(21
.37

) 
24

.4
7 

24
.8

8 
23
.4
9 

24
.2

8 

(17
.16

) 
(17

.43
) 

(15
.89

) 
(16

.91
) 

32
.5

7 
32

.6
6 

31
.0

9 
32

.1
1 

(28
.98

) 
(29

.12
) 

(26
.67

) 
(28

.25
) 

0.
72
 

0.
58
 

0.
83

 
Ỏ.

74
 

0.
83
 

2.
35

 
1.
88
 

7.
24

 
6.

59
 

7.
12
 

12
.6

9 
10
.2
1 

Fi
gu
re
s 

in 
pa

re
nt

he
si

s 
ar

e 
re

tr
an

sf
or

me
d 
va
lu
es
 2.

21
 

(3.
88)

 
(3.

79)
 

3.
51

 
3.

54
 

(11
.32

) 
0.
08
 

0.
25
 

Gr
ee
n 

bo
ll
s 

2.
58
 

0.
21

 

(5.
66)

 

0.
67
 

2.
19

 

9.
78

 

(11
.53

) 
0.
15
 

0.
47
 

12
.7
5 

0.
62

 
2.

05
 

2.
38

 

12
.9

3 

(4.
66)

 
2.

09
 

(3
.3

70
 

2.
96

 

(7.
76)

 
0.
07
 

0.
21

 
14

.3
7 

15
56
 

18
33
 

12
78
 

42
 

11
9 

2.
50

 

13
.5

8 

(5.
25)

 
2.

22
 

(3.
93)

 
3.

18
 

(9.
11)

 
0.

07
 

0.
23

 
14

.8
8 

20
00

-0
1 

20
01
-0
2 

20
02

-0
3 

Pu
ol
ed
 

20
00
-0
1 

20
01
-0
2 

20
02
-0
3 

Po
ol
ed
 

15
36
 

15
83
 

15
58
 

13
13
 

2.
71

 
2.

53
 

41
. 

(6.
35)

 

13
0 

2.
08
 

12
.7

7 

(3.
33)

 
(3.

54)
 

Yi
el

d 
kg
/h
a 

(5.
40)

 

3.
16

 
3.

10
 

2.
13

 

(8.
99)

 
(8.

61)
 

0.
04

 
0.

07
 

0.
14

 
0.

23
 

18
20
 

21
94

 
19

49
 

9.
55
 

12
.1

0 

31
8 

12
50

 
12

87
 

13
.0

2 

27
.4
2 

87
.2

6 
12

.4
5 



Table 3. Economics of different treatments used in the study 

1. 

2 

Sr. 
No. 

Treatments 

G. carnea one release 

C. carnea two releases 

Control without release 

Yield of 
cotton 
(kg/ ha) 

1558 

1949 

1287 

Price: Seed cotton Rs. 27.50/ Kg 
Bioagents Rs. 225/ 1000 eggs 

Increase in 
yield 

over control 
(kg/ha) 

271 

662 

except chemical treatments. The whole cotton field 
was divided into three equal blocks. Each block 
considered as one treatment. There were three 
treatments i.e. one and two releases of C. carnea 
larvae @ 14,000 /ha in each release and untreated 
control (without release). Adistance of 10 metres was 
maintained between the treatments. Each block 
under respective treatment was divided into five equal 
quadrates. Five plans were randomly selected from 
each quadrate and tagged for recording the various 
observations. Population of sucking pests viz; aphid 
(Aphis gossypii G.), leafhopper (Amrasca bigutulla 
bigutulla lshida) and whitefly (Bemisia tabaci Gen.) 
was recorded from three leaves (top, middle and 
bottom) of each tagged plants. Thus, in all 15 leaves 
were examined and based on this mean population of 
each sucking pest per 15 leaves was worked out. The 
data were subjected to statistical analysis following 
square root transformation and presented in Table 1. 

The incidence of spotted bollworm, Earias sp. on 
developing intact buds and green bolls was assessed 
by examining total and damaged buds as well as green 
bolls present on five tagged plants from each sub plot. 
Based on the observations, per cent incidence of 
spotted bollworm in each treatment was calculated. 
The values obtained were subjected to statistical 
analysis following arc sin transformed values and 
present in Table 2. 

Picking wise yield of harvested seed cotton was 
Weighed separately for each treatment at the time of 
narvest and based on the data yield in kg/ha was 
calculated (Table 2). Economics of each treatment was 
Worked out based on the yield data, prevailing market 
price of seed-cotton and cost of treatments. The 
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Gross 
income 
(Rs./ha) 

7452.50 

18205.00 

Cost of 
treatments 
including 

labour charges 
(Rs/ha) 

3175 

6350 

Net gain 
(Rs/ha) 

Results and discussion 

4278 

11855 

Patel, et.al. 

ICBR 

1:1.35 

1:1.87 

Incremental Cost Benefit Ratio (ICBR) values thus 
obtained are presented in Table 3. 

Data (Table 1) on population of sucking pests recorded 
in different treatments clearly shows that its numbers 
reduced significantly in chrysopid released plots as 
compared to untreated (without release) control. 
Incidence of aphid, A. gossypii was found to be more 
or less equal level in both the treatnents of chrysopid 
release as it indicates non-significant difference 
between them. The release of Chrysopela gave better 
protection against aphids. The treatment of one and 
two releases of chrysopid exhibited on an average of 
68.72 and 58.91 aphids per 15 leaves as against 
192.77 aphids per 15 leaves in control. The difference 
on impact of one and two releases of Chrysoperla on 
leafhopper was not much evident during first and 
second year of experimentation, however pooled 
results showed significant variation in both the released 
treatments. Significantly low (3.79 hoppers per 15 
leaves) population ofA. bigutulla bigutulla was revealed 
in treatment of two releases than single release (5.66 
hoppers per 15 leaves). Significant reduction of 
B. tabaci population following two releases (3.54 
whiteflies per 15 leaves) of chrysopid predator was 
found over one release (5.40 whiteflies per 15 leaves). 
On the other hand the untreated plots exhibited 

significantly maximum (8.61 whiteflies per 15 leaves) 
population of whitefly suggesting better protection 
against this pest. 

Both the treatments of chrysopid released provided 
significantly better control of spotted bollworm to buds 
and green bolls (Table 2). Pooled results indicated that 
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two releases of Chrysoperla in cotton suppressed the 
pest effectively and exhibited 7.40 and 16.91 per cent 
incidence to buds and green bolls, respectively. The 
Corresponding values for one release were 10.06 and 
21.37 per cent, respectively. 

Reduction in pest population following the release of 
chrysopid predator reflected on yield of seed cotton. 
Seed cotton yield recorded in different treatments 
(Table 2) revealed significant impact of inundative 
release. Significantly highest yield was found in case 
of two releases (1949 kg/ha) of chrysopid followed by 
single release (1558 kg/ha). Both the released 
treatments produced significantly higher yields over 
untreated control (1287 kg/ha). Increase in yield 
following one and two releases of C. carnea was 271 
and 662 kg/ha respectively over control (without 
release). Higher (Rs.11855 /ha) net gain per hectare 
was revealed in case of two releases than single 
release. Relatively higher (1:1.87) Incremental Cost 
Benefit Ratio (1.C.B.R.) was noticed when twO releases 
of chrysopids were made whereas single release 
exhibited 1:1.35 I.C.B.R. value (Table 3). 

References 

1. Anonymous, 1996. Recommendations/ 

123 

2. 

3. 

4. 

5. 

Achievements made by Entomology discipline 
of GAU Compiled by Department tof Entomology, 
College of Agriculture, GAU, Junagadh ( (Gujarat). 

Pp. 36. 

Singh, S.P. 1994. Fifteen years of AlCRP on 
Biological Control. Technical Bulletin No e 
Proiect Directorate of Biological Control. 
Banglore, India. 

El-Arnaouty; E. Franco and Tawfik, M.Fs. 
1993. Using Chrysoperla carnea (Stephens) 
against green peach aphid, Myzus persicae 
(Sulzer) in green houses. Egyptian J. Biol. Pest. 
Cont., 3: 10-12. 

Michaud, J.P. 2001. Evaluation of green lace 
wings, Chrysoperla plorabunda (Fitch) for 
augmentation release against Toxoptera citricida 
in citrus. J. Appl. Ento., 125:383-388. 

Patel, A.G; Yadav, D.N. and Patel, R.C. 1988. 
Improvement in mass rearing technique of green 
lacewing Chrysoperla scelestes Banks. GAU 
Res. J., 14:1-4. 


