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ABSTRACT

Efficiency of the three larval predacious insects, Coccinella undecimpunctata
L, Chilocorus bipustufatus L., and Chrysoperia camea Steph. larvae along wilh adults
ef the two former coccinellid beetles were estimated after vaned periods of starvaticn
(2, 4, 8. 8, 10. 24, and 26 hours). Starved individuals were reared on Aphrs gossypii
Giover under laboratory conditions. Results showed that starved larvae as well as
adults of coccinellids were more positively to the oreys 23 compared to those without
starvation.

The successive four larval instars of C  undecimounctata showed a
maximum response after 4h., 8h., 10h., and 28h. of starvation, since the average:
numbers of consumed aphids flarvae were 26 8, 60.4, 99.2, and 108.6 respectively
for its successive four larval instars. In case of Ch. bipustufatus, the same periods of
starvation (4h., 6h., 10h., and 26h.) gave the maximum response, since the average
numbers of consumed aphids / larvae were 24 .4, 56.2, 50.4, and 102.4, respectively.
For the successive four larval instars. .

Results also concerning the average number of consumed aphids for aduits
of both sexes of coccinellid predators; afier varied periods of starvation, since the
maximum response was detected afler 26 h. of starvation for adults of both
coccineliids. The consumption of adulls were 35.2, 55.2 aphids and 31.2, 48.4 aphids
for male and female of C. undecimpunctata and Ch, bipustulatus, respectively. These
results showed also that the rate of predation by C. undecimpunctata was much
higher than that of Ch. bipusfufatus in larval stage as well as in adults for aimos! all
the same starvation periods.

In case of C. camea, the average numbers of consumed aphids at the
starvation periods 6, 8, and 10h, were 18.4, 47.8 and 99.2 / larvae forits three
successive larval instars.

INTRODUCTION

Ladybirds {Coccinellids) have been recorded as predators for many
different species of aphids (Mills, 1981). Lei et al (1987) recorded”the
Coccinellid-effects on various densities of Aphis gossypii Glover as well as
the rate of predation. E-Batran (1991) found that Exochomus flavipes (Thnb.)
was very important to regulate the pcpulation density of A. gossypdi. Bhagat
and Masoodi (1986) mentioned, during therr field observations in Kashmir
and India. that larvae of Chrysopa orestes Banks fed on A. gossypii El-
Batran and Fathy {1891) studied the predacious efficiency of the Chrysoperia
carnea Sleph. larvae when fed on Toxoptera auranti Boyer and Coccus
hesperidurm L. under laboratory conditions Zeu-Yunding et al. (1997) found
that the searching behavior of Harmonia axyridis {Pallas) larvae is influenced
by many factors besides the degree of starvation. Ferran and Dixon {1993)
reported that the amount of success ct ladybird larval predation depends on
many factors {age and leve! of hunger) Sengonca et al. (1995) studied the
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olfactory reactions of Cryplolaemus montrouzieri Mulsant (Coccinellide) and
Chry. carnea (Chrysopidae) in relation to period of starvation in a laboratory.
Shukla et af (1990) recorded that C. septainpuciata larvae starved for 24 h.
were more voracious than those had not been starved.

The aim of this study is to show the effect of starvation on increasing
the potentiality of larvae of three predators; Coccinella undecimpunciata,
Chilocorus bipustulatus and Chrysoperia ¢arnea as well as the adults (male
and female) of the former two predators.

MATERIALS AND METHODS

This study was carried out under the laboratory condilions of (30 + 5
°C and 70 *+ 5 % R.H.) during summer of 2000.

Adults of Coccinelfa undecimpunctata L, Chilocorus bipustulatus L
and Chrysoperia camea adults were collected from Mansoura University
Farm at the summer season of 2000. The cotton aphid, Aphis gossypii, was
collected from its host plants from the same farm to be used as food {prey)
for the above-mentioned experimental predators. Five newly-hatched larvae
from each of these predator were kept, individuaily, in Petri-dishes (10 cm. in
diameter} at varying levels of starvation (2, 4, 6, B, 10, 24 and 26 hours)
during the whole period of the larval stage to determine the consumption -
rates of the prey {A. gossypii), for each level of starvation.

A known number, more tham the requirements of each stage of A.
gossypii was presented to every larval instar as well as adults {male and
female), of C. undecimpunctata and Ch. bipustufatus, in addition to the three
larval instars of C. carnea.

Numker of cansumed aphids, in each case, was calculated after 24
haurs in each level of starvation.

Statistical analysis was made by using analysis of variance and
comparisons between means were adopted by calculating the least
significant difference {L.S.D.).

RESULTS AND DISCUSSION

A: Predacious efficiency of larvae

Table {1} and Fig. {1} show the average number of the consumed
prey, A. gossypii, by different stages of larvae of C. undecimpuctata, Ch.
bipustulatus and C. carnea fed after different periods of starvation.

Results, in general, showed a relard relationship between the
consumed numbers of aphids and the period of starvation. It also showed
that the average number of consumed aphids increase as the larvae
progressed in age from one instar to the other.

Results in Table (2) showed the variance ratic between starvation
pericds and between the larval instars of the lhree predators along with the
corresponding L.S.D.
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Table {1): Average no. of consumed aphids (per larvae or adult} by
different larval instars of the three predatorinsects, as well
as the two coccinellids’ adults after seven periods of
starvation

Starvation period {hrs} Jl

2 4« 61 8] 10| 24 | 26| Mean!
% 19 11621268174 (202 226 | 232 |252| 21.6
29 | 448 (504|524 | 604 | 532 | 566 | 574 | 53.6 |
522|628 | 804 [ 852 | 89.2 | 864 |926| 798 |
| 4" 704|802 854 902] 926 | 954 |[108.6] 89.0 |
Mean | 459 |55.05| 58.9 | 64.0 | 66.9 | 654 (70.95 |

Larval stage
W
Q

Male | 18.2 | 19.2 | 204 | 262 | 282 | 292 | 352 2523
30.2 | 35.4 | 40.6 | 453 | 47.2 | 502 | 552 | 43.44 |
Mean | 24.2 | 27.3 | 30.5 |35.75| 377 | 39.7 | 45.2 |

undecimpunctata

Adult |
stage

n

[6:]

£

8

v+

1 | 152|244 (164 (188 192 | 218 j222| 19.71
2™ 14061484 562|454 | 492 | 534 | 422 | 47.91
5081634752 |786| 804 | 842 | 804 | 74.71
| 4" 1688774806854 | 882 | 932 1024/ 8514
Mean |43.85| 53.4 | 57.1 {57.01| 61.75 | 63.15 | 61.8

Male | 152 | 164|183 | 242 | 249 !} 262 | 312 2234
Female| 28.2 | 30.2 | 413 | 43.2 | 454 | 462 | 484 | 40.11
Mean | 21.7 | 23.3 | 29.8 | 33.7 | 35.15 | 36.2 | 39.8

1 1102|114 184|152 | 172 | 154 | 168 | 14.94
2 1302(352|402 478 | 422 | 4456 | 448 | 40.71
# 3° (608|754 (772|826 902 | 846 | 864 | 79.6
LMean |33.73140.67|45.27| 58.53 3| 49.67 | 48.2 |49.33

Table (2): “F" values and their significant levels between différent
variance sources and the corresponding L.5.D. of larval

Larval
sfa0e
=3
[+%

Ch
bipustufatus

Adult
stage

C
carne
Larval

experiments.
C. undecimpunctata | Ch. bipustulatus| C. carnea i
" L.S.D. “F" L.S.D. “E i'L.S‘D
Starvationfhrs )| 4.93* 6.47 12.01**} 536 7.45™ } 6.09
instars |347.011 489 |a0882] 406 |52397 399

* sig .at 5% level
**sig .at 1% level
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Fig. (1): The relation between period of starvation and average number
of consumed prey in larval stage for;
b- Ch. bipustulatus_ c- C. carnea

a- C. undecimpunctata
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In all cases, the obtained “F" values showed a highly significant
difference between periods of starvation and starved instars of larvae.

According to the caiculated L.S.D., starvation periods could be
grouped for each the predators' farvae into the following interacting groups as
in Tekle (3) whereas efficiencies of predation of the larval instars are groupad
in Table {4).

Table {3): Grouping the efficiency of starvation periods of the three
predators’ larvae according to the L .S .D.

‘Q undecimpunciata Ch, Bipustulatus C. carnea
Starv. . Av. Starv.
Periods A;bms. Groups Star{x, oif;;OdJ cons. Groups | Penods A:bz%r;s. Groups
{hours) aphids {hours)
26 70.95 A 24 63.15 A 10 4987 A
10 66.9 AB 26 61.8 AB 26 4233 A
24 65.4 AB 10 61.75{ AB 8 48.53 A
8 84.0 BC 8 57.5 BC 24 48.2 A
6 58.9 CD 6 57.1 BC 6 45.27 AB
4 55.1 D 4 53.4 C 4 40.67 B
2 54.9 E 2 |4385] D 2 33.73 C
L.5.D. 6.74 L.SD. | 53 L.S.0. 6.09

Table {4):Grouping the efficiency of larval instars In consuming aphids
as indicated by the L.S.D. '

|_C. undecimpunctata | _ Ch. bipustulatus C. carnea
Instars A:b;g;'((?roups instars fﬂ;é;%nss, Groups| instars A;bg‘%nss. Groups
1 1216 A 1™ 11971 | A 1™ 11494 | A
2™ | 5838 B 2" 1 47,91 B 2 1 4071 B
3" 79.8 C 37 | 7471 c 3 1 796 1 C
4" 80 | D 4" | 85.14 D :
L.8.D. 4.89 L.S.C. 4.06 L.S.D. 3.99

Finally, the successive four larval instars of C. undecimpunctata
showed maximum response at 4h, 8h, 1Ch and 26h of starvation, where the
average numbers of consumed aphids were 26.8, 60.4, 99.2 and 108.6/
larvae, respectively. In case of Ch. bipustulatus, the periods of starvation
which gave maximum response were 4h., 6h., 10h. and 26h. of starvalion,
where the average numbers of consumed aphids / larvae were 24 .4, 56.2,
80 4 and 102 .4 for the fcur Jarval instars. While C. carmea showed maximum
response at starvation periods of 6, 8 and 10h., where the average numbers
of consumed aphids / larvae were 18,4, 47.8 and 992 for the three
successive larval instars. Results aiso showed that ali predators' larvae
showed its least response at 2hr of starvation.

B: Predacious efficiency of aduits

Tabie (1) and Fig (2) also showed the average numbers of
consumed aphids / adult for both sexes of C. undecimpunclata and Ch.
bipustulatus.
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The maximum response of C. undecimpuynciaia adults are shown after
25h of starvation, since the average number of consumed aphids for male
and female were 352, 552, respectively. On the other hand, ihe
corresponding consumed aphids by adults of Ch bipustulatus were 31.2 and
48.4, respectively.

Results, in general, also indicated a retarded relationship between
the number of consumed aphids and period of starvation. On the other hand,
female adults, of both predalors, consumed more aphids than males.
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Fig. (2): The relation between period of starvation and average number
of consumed prey in adult stage (male and female) for:
a- C. undecimpunctata b- Ch. bipustuiatus
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The cbtained "F" values. Results on adults are summarized in
Table (5) showed a highly significant differences between period of starvation
and starved sexes of adults.

Table (5): "F" values and their significant values between different
variance sources and the corresponding L.S.D. of aduit

experiments.
T C. undecimpunctata Ch. Bipustulatus
"F LSD. "F" LSD
Starvation (hours) 12.8* 583 8.85" 6.33
IAdult sexes 136.53 112.14**

* sig .at 5% lovel
-+ gig .at 1% level

Results showed that, larval instars and periods of starvation of C.
undecimpunctata, Ch. bipustulatus and C. carnea larvae, as well as, the
adults (male and female) of C. undecimpunctata and Ch. bipustufatus affect
the predation efficiency that can be clearly observed through the statistical
analyses which showed very high significant differences for each predator.

These results also agree with that obtained by many authors.
Sengonca and Kranz (2001) stated that the adult lady beetle Coccinella
septempunctata is considered as an important biological control agent after
six hours of starvation for adults.

Starved female beetles and larvae, spent a greater proportion of time
while it is feeding (Huck, 1991).Zcu-Yunding et a/. {1997) recorded that the
searching behavior of larvae of Harmonia axyridis {Coccinellidae) influenced
by the degree of starvation.

In 2000, Sun et ai. noticed that predator potentials increased after
starving for 24 hr. .The adult beetle of C. septempunclata increased
consumption for more than 70 aphids per day when 220 aphids per m? were
supplied to it. Larvae of Cryptolaemus montrouzieri (Coccinellidae) showed
maximum response towards prey from the first until fourth instar after 4, 8, 12
and 12hr of starvation (Ser.gonca ef a/,, 1895). They added that the larvae of
C. carnae reached the maximum efficiency after 4, 8 and 12hr of hunger for
the three instars, Ferran and Dixon {1993) found that the behavior of lady-bird
larvae depends upon many factors to success in catching prey such as age
and period of hunger.

On practical point of view, for each biological control program, it is
very important to starve larvae of any predator before release in the field to
increase their nutritive potential, taking into consideration the period of
starvation.
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