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ABSTRACT

Eggs and pupae of the Coccinella septempunctala L., Coccinelfa
undecimpunctata L. and Chilocorus bipustulatus L. can he slored at 8 °C., below their
zero of development, for several days. In general, viability of both stages decreased
by increasing the storage pericd. For eggs, the maximum of storage period, for the
three species, was detected after 3 days {71-83%) and decreased gradually to reach
(1-9%) after 15 days. For pupae, viahility was 100 % up to 6 days and decreased to
(71-75%) after 27 days and reached (1.6-2.9%) after 32 days of storage, The
relationship bewween number of living eggs and pupae with time obey the sigmoid
Boltzman equation.

INTRODUCTION

Ladybirds {Coccinellids) have been recorded as predators for many
different species of aphids (Mills, 1981). Sunil Joshi et af. {1999) reared three
coccinellid predators;, Coccinella septempunclata, Coccinella transversalis,
and Cheifomenes sexmaculata on many species of aphids and they noticed
that all preys are wide host range. Kalushkov and Hodek (2001) recorded the
occurrence of coceinellids associated with some aphid-species. Ladybird is
an important biological control agent and highly effective against aphids in
greenhouses (Semyanove, 1997). El-Habi, et al (1999) controlied,
successfully, Aphis_gossypii by C. septempunctata. E|-Batran (1991) found
that Exochomus flavipes can reduce numbers of Aphis gossypii, under
laboratory conditions, at different temperatures. Abou-Eihagag (1998) studied
the seasonal abundance of certain cotton pests and their associated naturai
enemies. He found that C. undecimpunctata fed on cotton aphids and
reduced their numbers to minimum levels.

Storage of eggs and pupae of such predators make it available, at
limited time, to produce larvae and adults of Coccinellids for control!ing
aphids and many other pests, in a suitable time.

Storage of Chrysoperla carnea eggs was possible for up to 20 days
at 8 °C., without loss of viability (Osman and Selman, 1993).

Deveiopmental stages of C. undecimpunclata were stored at 6.0 °C.
for various storage periods in a refrigerator (Abdel-Salam and Abdel-Baky,
2000).They found that egg hatching was 65% after 7 days of storage.
Senyanov (1998) recorded that, pupae of Harmonia dimidiata (Fabr.)
(Coccinellidag) can be stored under temperature less than 12 °C. if duration
of storage was less than 3 months, and when the storage period proionged
{up to 1 year), it was necessary to feed aduits, before release with honey or
sugar solution.

The present study aimed to evaluate the effect of storage of eggs
and pupae of some coccinellids at 8 °C.
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MATERIALS AND METHODS

Ladybird adults of Coccinella septempunclata L., Coceinefla
undecimpunctafa L., and Chifocorus bipustulatus . were collected from
Mansoura University Farm during 1999 and 2000 summer seasons. Cotion
aphids, A. gossypii were collacted from cotton plants from the same farm, as
a preferred food for these predators. Twenty eggs and twenty pupae were
taken from each specie of the three predators, and putin a Petri dish {10 cm
diameter). All dishes were stored at 8 °C. and examined, regularly, every
three days and the number of livings and dead individuals were recorded
.The procedures were repeated five times in every season.

The Bolzman (Draper st al, 1966) equation is used to tit the
experimental data in a form of survivorship curve as follows:

Al ‘_ Az
}' = 1+ e(x—x(,],"d.r +A2

Where: () is the residual number of eggs,
(x) is the duration of storage in days,
{A) and {A;) are constants,
(%,) is the value of {x) at the midpoint of (¥),
(dx) is the width.

RESULTS AND DISCUSSION

1. Egg storage

Table {1) shows the changes in the percentage survival of eggs of
the three predafors (stored at 8°C.) every three days. Results indicate that,
geggs of C. septempunclata can be stored for more time than eggs of the
other two predator- species. Eggs of the Ch. bipustulalus, in general, show
less order of viability. By the end of two weeks of storage, the survival of eggs
was 9, 1, and 7 % for the three predators, respectively. The variation of the
number cof lived eggs of these predators with storage time as represented in
survivorship curve, according tc Boltzman equation, are given in Fig. {1). In
general, viability of eggs decreased by increasing time of storage.

Table (1): Viability numbers and percentages of eggs of three predators
with time of storage at 8°C.

viabllity of Eggs ]
Storage Coccinelfz Coccinelia Chilocorus
{days) sepltempunctata undecimpunctata bipustuiatus
Number | % Number % Number | %

0 20 100 20 100 20 100

3 16.740.22 B83.5¢11 | 15.5£0.42 | 77521 14.210.26 7113

B 12.9+0.32 B4.5£1.6 | 11.6x0.36 5841.8 10.9£0.58 54.5¢2.9

g 8.0+0.32 40£1.5 7 B 44 30.542.2 7.8:0.42 36221

12 4.510 24 22.5¢1.2 3.3£0.28 16.5+1.4 4.3:£0.26 21.5+1.3

15 1.8+0.18 9+0.9 0.2+0.08 1£0.4 1.4+0.08 7£0.4
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Constant values (A,). (Az). (%) and (dx) for the tested predalors are
recorded in Table {2).

Table (2): The constants of Boltzman equation {eggs) for the three

_predators.
L Predator A, T A, Xo dx ~
IC septempunctata | 152.80 | -9.4827 21704 | 14255
'C. undecimpunctata| 28.061 -6.3995 6.8049 5.6723
ICh. bipustulatus 25.687 -2.3453 6.3406 4.8613

2. Pupal stage

The changes in residual numbers of pupae for the three predators
are given in Table (3), and are graphicaily iliustrated as survivorship curves in
Fig (2). The residual number of pupae is approximately constant during the
first 3 weeks and then ebruptly decreases. Data in Tabte (3) show that, pupae
of the three predators can be stored safely, at 8 °C. within 27 days where the
percentage of survival ranged between 71.5% and 75.5%. The decrease in
the pupal viability, for the three predators is very rapidly at the rest time of
storage till death. The experimental data obeys also the sigmoid Boltzman
equation which representing the change of residual pupae with the duration
of storage for the three predators.

Constants of equation of the three predators are given in Table (4)

Tablie (3):Viability numbers and percentages of pupae of three predators
with time of storage at 8 °C.

gtora . Viability of pupae
(D ayg) C. septempunctata|C. undecimpunctata] Ch. bipustulatus
| Number % Number % Number %
0 [. 20 100 20 . 100 20 100
3 20 100 20 100 20 100
6 20 100 20 160 20 100
9 19.9+0.06 {99.5%0.3]19.7+0.10| 98.5+0.5 20 100

12 19.5+0.10 (97.540.5{19.440.14| 97%0.7 |19.8+0.08] 9910.4
15 [19.2:0.12 | 960.6 [19.12022] 95.5¢1.1 [19.620.10] 98.5¢0.5
18 19.0+0.14 | 95¢0.7 |18.2+0.38] 91+1.9 [19.5+0.10] 97.5:05

21 18.9+0.14 194 5+0.7|17.410.54| 87+2.7 [18.8+0.26] 94+13
24 [ 18.4:0.32| 87+1.6 |16.320.72| 81.5+3.6 [17.7+0.48| 885+2.4
| 27 1151+048|755¢2.4]14.330.80] 71.5¢4.0 |15.04064| 75132
30 12.120.66 [60.5£3.3|12.020.72] 6036 [11.5+0.66] 57.5+3.3
33 8.3+0.54 [41.5£2.7| 9.1+0.68 | 455+3.4 | 7.82066 | 39+3.3
36 53+0.40 |26 5+2.0 5.2+0.64 | 26432 |4.22046 | 21423
33 | 294020 [14.5+1.01 212044 | 105222 | 1.640.22 8+1.1
42 0.3:0.10 | 1.5+05] 04+0.14 | 2:+07 | 03+0.10] 1.5t0.5
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Fig. 1: The change of resldual number of eggs against storage time for
the three predators.
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Fig. 2: The change of residual number of pupae against storage time for
the three predators.
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Table (4): The constants of Boltzman equation {pupae) for the three predators.

f Predator A ] A; Xo T Dx

C. septempunctata 19.956 17125 32587 44614
C. undecimpunctata 20.020 -5.3G186 34.272 58823
Ch. bipustulatus 20.034 -1.0705 31.647 3.8798 |

In the available literature, Miller, 1995 stated that lady-beetle eggs
of Eriopis connexa could not be kept for more than one day at 4 °C. without
incurring 30% mortality, and reached to 83% after 14 days. He added that
pupae when stored at 4 °C. for three weeks, no mortalities were detected, but
when stored for longer than seven weeks, 100% moriality was obhserved.
These resuits similar to those obtained in the present work for pupae.

In Lativa, Mikhnevich and Shternhergs, 1989, studied the safe
sivrage periods of the different immature stages and aduits of lady-beetles
when stored between 4 and 10 °C. .They found that eggs can be stored,
safely. for few days. On the other hand, they found that pupae and adults can
be stored for 12 and 17 days respectively
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