
INTRODUCTION
Under modern IPM practices insect pest suppression

by need based application of insecticides together with the
adoption of eco friendly cultural practices are very much
convincing. Control of pest population by biological means
is very encouraging. Among the various alternatives available,
biological control is the most promising one; with hundreds
of outstanding successes are reported all over the world (Sathe
et al., 2003). Spider, green lacewing and lady bird beetle are
recognized as an insect predator in many crop ecosystems.
Its predatory potential is well established for a variety of insect
pests and considered an important component in the
ecologically sound pest management packages of different

crops. Sathe and Bhosale (2001) reported that, predators are
the organisms, which directly attack, kill and eat one of the
other species (prey of host). Typically, insect predators are
characterized by a set of attributes that distinguish them from
parasitoids, They are large relative to their prey and require
more than one prey individual to complete development; they
have free-living predatory immature stages; and many species
of insect predators are predacious as both immature and adults
(Hagen et al., 1976). According to Sahayaraj (2004), the
arthropod predators of insects include beetles, true bugs,
preying mantids, lacewings, flies, midges and wasp. The lady
bird beetles, tiger beetles, stink bug bug, spiders; dragon flies,
damsel flies, black ants, preying mantid, ground beetles are
important predaceous insects. The population growth of any
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pest species is effectively controlled by their natural enemies
(Vorley, 1986). Lady bird beetle prey on a number of species of
aphid on different host plants (Sakuratani, 1977; Winder et
al., 1994). The lady beetles are predacious both at larval and
adult stages and feed on various crop pests such as aphids
and other soft bodied insects like brown plant hopper, thrips
etc (Rawat and Modi, 1969; Kring et al., 1985 and Sumalde et
al.,1993). Considering the importance of predator and to
generate information regarding seasonal abundance of
predators on sorghum, the present investigation was
undertaken.

MATERIAL  AND  METHODS
Field trials were laid out in the Agricultural Research

Station, Navsari Agricultural University, Tanchha, Dis-
Bharuch under rain fed condition during Rabi 2006-07 and
was repeated in Rabi 2007-08. Same sets of experiments were
also conducted in Kharif 2007-08 and 2008-09. The experiment
was laid out in a Randomized Block Design and replicated
four times. Six genotypes of sorghum viz., GJ 36, GJ 38, GJ 40,
GJ 41, CSH 16 and CSV 18 were sown in October (Rabi) and
July (Kharif). All the post sowing recommended agronomical
practices were followed. Experimental area was kept free from
insecticidal spray throughout the season in order to record
the incidence of insect pests and their predators. With a view
to find out the seasonal fluctuations of predators in sorghum,
the observation of different predators were recorded in six
cultivars viz., GJ 36, GJ 38, GJ 40, GJ 41, CSH 16 and CSV 18
during Rabi season of 2006-07, 2007-08 and Kharif season of
2007-08, 2008-09 at weekly interval starting second week after
sowing till harvesting of the crop. The number of adults of
green lacewing, lady bird beetle and spider were recorded
from randomly selected five plants in each net plot of different

cultivars of sorghum. Mean population of green lacewing,
lady bird beetle and spider per plant were calculated separately.
Simple correlation between predatory insects viz., green
lacewing, lady bird beetle and spider with their host insects
like aphids and plant hopper were worked out by using their
periodical mean population.

RESULTS  AND  DISCUSSION
The results obtained from the present investigation as

well as relevant discussion have been summarized under
following heads :

Rabi :
The period mean indicated that the green lacewing

population started 4 WAS (47th std week) and remained
throughout the crop season with peak population (0.68 GLW/
plant) in 1st std week (January, 1-7) in 2006-07, while it appeared
in 9 WAS (52nd std week) in 2007-08 in lower form. Pooled data
(Table 1) revealed that the green lacewing appeared from 5
WAS (48th std week) and reached peak level (0.34 GLW/plant)
in 10 WAS (1st std week). The lady bird beetle appeared (Table
1) in 5 WAS (48th std week) and reached peak level (0.81 LBB/
plant) in 10 WAS (1st std week) in 2006-07 and, while in 2007-
08 it started from 6 WAS (49th std week) and reached peak at 13
WAS (1.75 LBB/plant). Pooled data revealed that predator
appeared from 5 WAS (48th std week) and remained active
throughout crop season with maximum population (1.04 LBB/
plant) in 12 WAS (3rd std week). This predator appeared from
5 WAS (48th std week) in 2006-07 and 6 WAS (49th SMW) in
2007-08. The pooled data revealed that spider appeared in 5
WAS (48th std week) with maximum number of spider (0.06
spider/plant) in 6 WAS (49th std week). The three predators
viz., green lacewing, lady bird beetle and spider appeared

Table 1 : Population of natural enemies of sorghum during Rabi 2006-07 and 2007-08 
Mean population of natural enemies per plant 

Green lacewing Lady bird beetle Spider Std. 
week WAS Date 

2006-07 2007-08 Mean 2006-07 2007-08 Mean 2006-07 2007-08 Mean 

45 2 5-11 Nov 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
46 3 12-18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
47 4 19-25 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
48 5 26-2 0.03 0.00 0.02 0.04 0.00 0.02 0.05 0.00 0.03 
49 6 3-9 Dec 0.13 0.00 0.06 0.19 0.03 0.11 0.08 0.05 0.06 

50 7 10-16 0.28 0.00 0.14 0.22 0.12 0.17 0.03 0.08 0.05 
51 8 17-23 0.08 0.00 0.04 0.36 0.13 0.24 0.01 0.08 0.04 
52 9 24-31 0.11 0.08 0.09 0.56 1.19 0.88 0.01 0.08 0.04 

1 10 1-7 Jan 0.68 0.00 0.34 0.81 0.65 0.73 0.05 0.06 0.05 
2 11 8-14 0.58 0.00 0.29 0.60 0.78 0.69 0.03 0.01 0.02 
3 12 15-21 0.44 0.01 0.23 0.48 1.60 1.04 0.00 0.01 0.00 
4 13 22-28 0.33 0.00 0.16 0.26 1.75 1.00 0.03 0.00 0.02 
5 14 29-4 0.18 0.00 0.09 0.15 1.52 0.83 0.03 0.00 0.02 
6 15 5-11 Feb 0.10 0.00 0.05 0.08 1.42 0.75 0.00 0.00 0.00 
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simultaneously with sucking pest incidence indicated to some
natural check of sucking pests.

Kharif :
In Kharif 2007-08 green lacewing appeared in 14 WAS

(43rd std week). While in 2008-09 it appeared earlier i.e., 7 WAS
(36th std week). Maximum population of green lacewing was
found 0.07 per plant in 16 WAS (45th std week) during 2007-08
and 0.15 per plant during 12 WAS (41st std week) in 2008-09.
The pooled data (Table 2) revealed that this predator appeared
from 7 WAS (36th std week) and remained active throughout
crop season. Maximum population (0.09 GLW /plant) was
found during 16 WAS (45th std week). The coccinelid predator
appeared from 7 WAS (36th std week) and remained throughout
crop season in 2007-08 and appeared from 5 WAS (34th std
week) in 2008-09 with maximum (1.03 LBB/plant) in 9 WAS
(September, 17-23) in Kharif 2007-08 and 0.59 lady bird beetle
per plant in 16 WAS (November, 5-11) in 2008-09. The pooled
data (Table 2) indicated that lady bird beetle appeared from 5
WAS (34th std week) and continued from rest of crop period

with maximum population (0.74 /plant) in 9 WAS (38th std week).
Spider population appeared from 7 WAS (36th SMW) in 2007-
08 and 5 WAS (34th std week) in 2008-09 and thereafter remained
throughout the crop period. The pooled data (Table 2)
indicated that spider appeared between 5 WAS (34th std week)
to 16 WAS (45th std week) with maximum population (0.47 /
plant) in 9 WAS (38th std week). The activity of predators viz.,
chrysopa, lady bird beetle and spider coincided with the
incidence of sucking pest and exerting to some extent natural
check on sucking pest.

Correlation between insect predators and their host insects:
In Rabi the correlation co-efficient (Table 3) revealed

that the green lacewing had positively correlated with aphids
and plant hopper (r=0.240, 0.143, respectively). It can be seen
from the results that the predatory beetle had positive
correlation with aphid (r=0.614) and the correlation co-efficient
was significant, while significant negative correlation with
plant hopper population (r=-0.081) indicated that the pest
population might be suppressed by its predators. The spider

Table 3 : Correlation between insect predator and their host insects of sorghum during Rabi (pooled) 
Insect pest Green lacewing Lady bird beetle Spider 

Aphids 0.240* 0.614* -0.005 

Plant hopper 0.143* -0.081* 0.152* 
* indicate significance of values at P=0.05 

Table 4 : Correlation between insect predator and their host insects of sorghum during Kharif (pooled) 
Insect pest Green lacewing Lady bird beetle Spider 

Aphids 0.264* 0.157* -0.027 

Plant hopper 0.094* 0.443* 0.498* 
* indicate significance of values at P=0.05 
 

OBSERVATIONS ON NATURAL ENEMIES OF INSECT PESTS IN SORGHUM FIELD

Table 2 : Population of natural enemies of sorghum during Kharif 2007-08 and 2008-09 
Mean population per plant 

Green lacewing Lady bird beetle Spider Std. 
week WAS Date 

2007-08 2008-09 Mean 2007-08 2008-09 Mean 2007-08 2008-09 Mean 

31 2 30-5 July 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
32 3 6-12 Aug 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
33 4 13-19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
34 5 20-26 0.00 0.00 0.00 0.00 0.57 0.28 0.00 0.46 0.23 
35 6 27-2 0.00 0.00 0.00 0.00 0.36 0.18 0.00 0.55 0.28 
36 7 3-9 Sep 0.00 0.06 0.03 0.06 0.36 0.21 0.04 0.38 0.21 
37 8 10-16 0.00 0.09 0.05 0.10 0.52 0.31 0.08 0.31 0.20 
38 9 17-23 0.00 0.10 0.05 1.03 0.45 0.74 0.59 0.35 0.47 

39 10 24-30 0.00 0.08 0.04 0.73 0.18 0.45 0.45 0.28 0.36 
40 11 1-7 Oct 0.00 0.03 0.02 0.38 0.27 0.32 0.42 0.31 0.36 
41 12 8-14 0.00 0.15 0.08 0.38 0.27 0.33 0.39 0.49 0.44 

42 13 15-21 0.00 0.14 0.07 0.81 0.30 0.55 0.48 0.37 0.42 
43 14 22-28 0.05 0.06 0.05 0.67 0.38 0.52 0.12 0.15 0.13 
44 15 29-4 0.03 0.08 0.06 0.58 0.28 0.43 0.07 0.26 0.16 
45 16 5-11 Nov 0.07 0.12 0.09 0.53 0.59 0.56 0.05 0.12 0.08 
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population had negative correlation with aphids population.
While it had significant positive correlation with plant hopper
(r=0.152). In Kharif (Table 4) the chrysoperla predator was
positively correlated with aphids and plant hopper (r=0.264,
0.094, respectively) and their correlation co-efficient was
significant. Similarly the population of predatory beetle had
significant positive correlation with aphids and plant hopper
population (r=0.157, 0.443). While the spider was negatively
correlated with aphid population, although their correlation
co-efficient were non significant. While it had significant
positive correlation with plant hopper (r=0.498). Thus three
predators viz., green lacewing, lady bird beetle and spider
appeared simultaneously with sucking pest incidence
indicated to some natural check of sucking pests Chandra
and Kushwaha (1987) and Ghetiya (1992) also reported
positive correlation of coccinelid with the aphid. Further, the
positive correlation of jassid population with lady bird beetle
was also reported by Kalariya (1983). Thus the present finding
is in agreement to that of earlier results.

Summary :
In Rabi season green lacewing reached peak level in 1st

std week (January, 1-7), lady bird beetle reached peak level at
3rd std week (January, 15-21) while spider reached peak level
in 49th std week (December, 3-9). Results also revealed that
chrysoperla was positively correlated with aphids and plant
hopper (r=0.240, 0.143, respectively), while lady bird beetle
had positive correlation with aphids (r=0.614) and negative
correlation with plant hopper population (r=0.-081). Spider
had significant positive correlation with plant hopper (r=0.152).
In Kharif season the coccinelid and spider reached its maximum
intensity 38th std week (September, 17-23) chrysopid reached
its peak at 45th std week (November, 5-11) i.e., at time of
harvesting. Results revealed that green lacewing had positive
and significant correlation with aphid and plant hopper
(r=0.264, 0.094, respectively) while lady bird beetle had positive
and significant correlation with aphid in Rabi and Kharif
season. While it was negatively correlated with plant hopper
in Rabi season and positively correlated in Kharif. Spider had
negative and non significant correlation with aphid, while
positive and significant correlation with plant hopper. Thus,
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results revealed that sucking pest was suppressed by these
predators.
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