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Spodoptera littoralis (BOISD.) (Lepidoptera:
Noctuidae)
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Table 1. Approximate population of S. littoralis larvae and pupae in the soil under Egyptain
clover plants during spring, and minimum temperatures during preceding winter, at 6
ecologically different governorates throughout two growing seasons.
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2nd b Ist  JY

IR P ) ea M das b g
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peliils ) a Spring popul B EB BN Spring popul
Mean winter (Larvae and Mean winter (Larvae and MRV W]
temper. C pupae/ m2) temper. C. pupae/ m2)  Governorate
5.0 2.8 4.8 ¢ Ll
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5.9 2.1 6.2 4.2 (ST
Beni-Suef
7.5 10.9 8.2 53 ]
Behera
7.7 131 8.8 7.2 gL
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7.9 13.2 9.1 7.5 il S
Kafr El-Sheikh
9.1 14.3 9.4 8.8 g
Dekahlia
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gl
* Governorates are arranged in ascending order according to winter temperature means
regardless of geographical location. ? Data unavailable
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Table 2. Effect of cooling period at 3°C. on the incubation period and eggs
hatchability.

(Rels) il s s il S e (p3) loasl 5 0 L giall Al
Cooling No. of Incubation b axdl sl
period/ h eggmasses period/ days % hatchability

6 50 4.1+02(3-5) 91
12 50 4.8 +0.2(4-5) 80
18 50 5.3+0.3(4-6) 75
24 50 6.8+0.2(5-7) 48
*0 50 33+0.1(3-4) 88
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Table 3. Effect of cooling period at 3'C on the survival rate of the different larval

instars.

Survival rate of instar %
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S P oot PN 5 IR - O I P (Ael) 2,00 5aa
6th. ~ S5th.  4th.  3rd.  2nd.  1st. Colling period/ h
100 92 81 76 91 89 6

91 88 73 72 85 81 12
89 81 68 67 79 59 18
85 77 68 65 73 56 24
92 100 100 100 100 100 0*
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Table 5. Effect of cooling on % malformed moths.
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29 18 18 5 1 0
29 23 20 16 3
33 30 26 19 5
35 32 25 23 7
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29 17 12 10 3
29 25 13 13 S
39 28 20 19 7
17 16 15 8 1 6
24 17 15 13 3
27 22 20 13 5
31 23 21 19 7
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Table 4. Effect of cooling on % moth emergence.
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35 38 57 63 1 0
34 35 44 45 3
27 30 35 48 5
26 28 32 44 7
42 49 52 87 1 3
38 40 41 71 3
28 32 40 69 5
24 29 35 58 7
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37 41 46 87 3
34 37 41 82 5
29 31 39 68 7
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Table 7. Effect of cooling pupae on the hatchability of the eggs laid by emerged

moths.

% hatchability easll 4 sl Ll il 5 s aic el )l e
e [ o 35 Gy il
Boa da o e (s el y0 e period of Age of pupa at
when cooling pupae at a temperature of exposure exposure time
to cooling/ to cooling/
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42 44 67 88 1 0
33 36 61 66 3
0 0 0 55 5
0 0 0 47 7
27 39 63 84 1 3
26 32 54 79 3
0 0 24 67 5
0 0 21 49 7
33 41 73 81 1 6
29 40 63 71 3
20 35 43 66 5
0 31 37 65 7
225 e talll
791 Control: at 25 C.
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Table 6. Effect of cooling pupae on the egg-laying capacity of emerged moths.
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o3 [52554 5355 vy il
Bolos Aa e gl a6 xie period of onl/
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to cooling/  exposure time to

3 6 29 o2 days cooling/ days
726 950 1071 1134 1 0
454 o1l 763 985 3
189 232 659 941 5
153 176 394 634 7
781 938 1175 1204 1 3
sS4 828 881 1036 3
155 436 833 913 5
106 309 695 828 7
835 977 1244 1273 1 6
817 859 1021 1116 3
376 612 923 1017 5
124 378 751 896 i
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Abstract

El-Sherif, S. L and N. A. A. Badr. 1993, Effect of cooling on certain biological aspects of the different stages of the
cotton leaf-worm, Spodoptera littoralis (BOISD.) (Lepidoptera: Noctuidae). Arab J. Pl Prot.11 (1): 8-15

Field investigations conducted during two seasons at
six ecologically different governorates in Egypt, revealed
that the larval and pupal populations of S. /ittoralis in the
soil under Egyptian clover plants in spring (March and
April) were positively and significantly correlated with the
minimum temperatures of the preceding winter (December

and January). Drop of minimum temperatures by 1C.

decreased spring population by 1.5 larvae and/or pupae/
m2. Laboratory investigations emphasized that cooling
affected the various aspects of the biology of the different
stages of S. littoralis. Effect of cooling varied according to
temperature, period of exposure, and pupal age at the time
of exposure to cold. Cooling effects included: prolongation
of incubation period, decrease of egg-hatchability, decrease
of rate (or %) of pupation, emergence of malformed moths

and decrease of egg-laying capacity. Cooling eggs at 3°C.

for 12-24 hours increased incubation period to 4.8-6.8
days, and decreased hatchability to 80-48%, compared to
3.3 days and 88%, respectively, for the check. Under the
same cooling conditions, low temperature reduced the
survival rate of the different larval instars from 92-100%

for the check to 56-91%. Third and 4th -instar larvae were
the most sensitive to cooling, whereas Sth and 6th instars
were the most tolerant. Exposure of 0- (newly - formed), 3-
and 6-days old pupae to low temperatures of 12, 9, 6 and

3'C. for 1, 3, 5 and 7 days decreased the percentage of

moth emergence from 93% for the check to 90-24% with
5-29% of the emerged moths being malformed. Cooling
pupae under the above-mentioned conditions decreased
egg-laying capacity of emerged moths. Females emerged
from non-cooled pupae laid an average of 1718 eggs, while
those emerged from pupae receiving cooling treatments
laid 160-1273 eggs/ female. Eggs laid by moths emerging
from newly-formed, 3-days old and 6-days old pupae

cooled at 9°C. or less for 5 days or more, 6'C or less for 5

days or more, and 3'C for 7 days, respectively, failed to

hatch. Tolerence of pupae to adverse effects of cooling
increased with increase of pupal age. Cooling effects
increased with increase of exposure period and/or decrease
of temperature.

Key words: Cotton leaf-worm, cooling effect
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