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1. Biology Studies:
1.1. Effect of temperature on the biology of S. cerealella:

Some biological aspects of S. cerealella were studied
at three constant temperatures of 30, 25 and 20°C and
70+£5% relative humidity.

I.1.a. Effect on egg stage:

| The effect of various temperatures (30, 25 and 20°C)
on incubation period and hatching percent of the eggs of S.
cerealella was presented in Table (1). These data indicated
that eggs kept at 30°C showed the shortest incubation period
3.4 L 0.5 (3 - 6 days) and those kept at 25°C showed
5.140.9 days, but the longest period (7.8+0.4) days with a
minimum 7 and maximum 8 days, was recorded at 20°C.

Concerning, the effect of different temperatures on
eggs hatching, data in the same Table revealed that the
highest rate of hatching (85.6%) was recorded at 25°C,
while lower values (69.8%) and 74.8% were obtained at 20
and 30°C, respectively. This results revealed that the
optimum temperature for eggs hatching seems to be 25°C.
The gradual drop below this temperature resulted in a
pronounced reduction in hatching rates. The obtained results
is in agreement with Moustafa (1977) who found that the
incubation period of S. cerealella eggs was shortest at 30°C
and longest at 20°C. While, Willcocks (1925) reported that
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the egg stage of this insect may last for a month in cold

weather.

Table (1): Effect of various temperatures on incubation

period and hatching percent of the eggs of S.

cerealella at 70+£5% RH.

Temperature

Incubation period
(days)

% Hatching

30°C

3.4+0.5
(3-6)

74.8+ 9.0
(64 — 84)

25°C

5.1+0.9
(4-6)

85.6 £ 3.9
(82— 94)

20°C

7.8+0.4
7-8)

69.8 + 4.8
62— 78

I.1.b. Effect on adult stage:

-Pre-oviposition,  oviposition and post-oviposition
periods:
The effect of

oviposition, oviposition, post-oviposition periods and adult

various temperatures on the pre-

longevity was given in Table (2). Results indicated that there

are slight differences between the effect of different

temperatures on the pre-oviposition, oviposition, post-
oviposition periods of S. cerealella female.

At 20°C, females began laying eggs after 1.4+0.5
days from emergence, while at 30°C they started laying

their eggs after 0.5+0.5 days from emergence, ie. the
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longest pre-oviposition period was recorded at 20°C, while
the shortest period was at 30°C.

As for, oviposition and post-oviposition periods, data
revealed that these periods took the same trend as with pre-
oviposition periods. Whereas these periods were 6.2+1.5,
2.041.4 and 4.7+1.2 & 1.3£09 at 20°C & 30°C for
oviposition and  post-oviposition,  respectively. The
oviposition period of female become shorter (4.7+1.2) at
30°C and this may be due to the fact that the female life was
shorter at this temperature (Table, 2).

As for, post-oviposition period it is clear that this
period was almost took the same trend as in case of pre-
oviposition and oviposition at 20°C, 25°C and 30°C.

Table (2): Effect of various temperatures on the longevity and
number of eggs laid per female of S. cerealella
rearcd on wheat grains at 70+£5% RH.

Pre- Oviposition Post- Female No. of eggs
oviposition | period (day)| oviposition | longevity (day) | laid/female
period period (day)
(day)
05+05 | 4712 | 13+09 6.7+14 223 + 47
-1 | (B-7) 0-3) 4 -9 (153-291)

06+08 | 53+16 | 16114 75212 176 £ 45
0-3) (1-8 | (0-5 | (4-8 (100-254)

6.2+15 20+14 96+05 134 + 30
0-5

3 -9 9 -10 89-187
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Adult longevity:

Data of female longevity (Table, 2) clarified that as
the temperature increased, the mean longevity of females
decreased. Whereas, the shortest, 6.7+1.4 days ol [emales
longevity was detected at 30°C, but the longest (9.6+0.5
days), recorded at 20°C. These results are in general
agreement with the finding of Grewal and Atwal (1969),
who concluded that S. cerealella female had the longest life
(11.3 days) at 20°C.

Eggs laying activity:

Data in Table (2) revealed that the mean number of
eggs laid per female at 20, 25 & 30°C was 134+30, 176+45
and 223+47 eggs, respectively. The highest number of eggs
was recorded at 30°C, followed by 25°C. While, the lowest
number was shown at 20°C.

From the above results it could be concluded that a
decrease in the temperature below 30°C causes a high
reduction in number of eggs laid per female. In this respect,
Joubert (1964) found that, the number of eggs laid per S.
cerealella female was limited to 80 eggs at 28°C and 60%
R.H. Also, Grewal and Atwal (1969) estimated that S.
cerealella female laid the greatest number of eggs (178) at
25°C.

e ———}
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1.2. Effect of temperature and kind of food on

developmental period of S. cerealella:

The effect of various temperatures on the
developmental  periods  of the different stages of S
cerealella reared on wheat and maize grains at 70+£5% R.H.
is presented in Table (3). Data in this table showed that the
mean incubation periods was 3.4+0.5, 5.0+1.0 and 7.6+0.5
days at 30, 25 and 20°C, respectively on both the two dies.
This means that the incubation period of eggs was affected
by the degree of temperature, but didn’t affect by kind of

food, which offered to S. cerealella.

Concerning, the total larval period data in Table (3),
indicated that the durations of S. cerealella larvae were
12.6+2.3, 20+l and 26.6+3.0 days on wheat grains and
1 7+1.4, 25+1.2 and 33.2+1.6 days on maize grains at 30, 25
and 20°C, respectively.

From the above data, it could be concluded that the
total larval period of S. cerealella at three different
temperatures on maize grain was longer than on wheat
grains. Also, results clarified that, the duration of the larval
stage decreases with the increasing of temperature and this
result is in line with the finding by Hammad et al., (1967)
who reported that the duration of the larval and pupal
periods was longer on maize than on rice and slightly longer
on the latter than on each of wheat and barley, also, the
duration of the larval stage decreases with the increase of
temperature and relative humidity.

v e a— ﬂ_
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As for, the developmental period of the pupal stage
presented in Table (3) clear that these periods were 6.0+1.2
and 13.4+£1.8 days on wheat grains at 30 and 20°C, but these
periods were 7.6+1.8 and 15.0+1.6 days on maize grains at
the same temperatures, respectively. The longest period was
recorded at 20°C on both the two foods and the pupal
duration lasted longer time on maize than on wheat at all
three temperatures. Also, it noticed that the duration of the
pupal stage was decreased markedly by the increasing of
temperature.

The longevity of adult stage under different
conditions of 30, 25 and 20°C was varied from 6.2+0.8 to
9.4+0.5 days on wheat grains, but these values were
7.6L1.8, 8.240.8 and 9.04£0.5 days on maize and there are
slightly differences between the two grains at all tested
temperatures.  Also, S. cerealella adults had the shortest
longevity at 30°C.

In this respect, Grewal and Atwal (1969) concluded
that S. cerealella at high temperature become more active
and restless, which resulted in rapid expenditure of their
energy and accordingly shorter longevity.

The total developmental period was longer when S.
cerealella reared on maize than on wheat grains at all
temperatures, ie. a higher survival from egg to adult

estimated on maize than on wheat grains.
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Table (3): Effect of various temperatures on the
developmental periods of the different stagzs
of S cerealella reared on wheat and maize

grains at 70+£5% RH.

e
Incubation Larval Pupal Total Adult | Total life
period of | period | period | develop- | longevity | cycle

Temp. | egg (day) | (day) | (day) | mental | (day) (day)

period

(day)

Wheat grains
- 34505 | 126423 | 60+12 | 220414 | 62108 | 282413
3-4) | (11-16) | @4-7) @1-24) | (5-7) | (27-30)
| 50410 | 200410 | 64211 | 314209 62£15 | 376617
2C e | o-2n | 5-8 | 31339 | -8 | (35-39)
e | 78205 | 266830 |134518) 476647 | 04505 | 57042

-8 | 24-30) |(11-15)| 42-52) | @-10) | (52-61)
7 Maize grains '
34405 | 17.0414 | 76418 | 280414 | 7.6+11 | 356422
(3-4) | (16-19) | (5-10) @7-30) | (6-9) | (33-39)
50610 | 250412 |120416| 414209 82408 502608
@-6) | (24-27) |(10-14) (4042) (7-9) | (49-51)
76:05 | 332416 150416 56,8121 (96105 | 654218

(7 - 8) (31-35) {(13-16) (53 =59) (9—10) (63 68)

There are a large numbers of literatures on S.
cerealella, but most deals with cereals other than corn and

temperatures  different from that used in this work
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(Simmons & Ellington, 1933, Crombie, 1944 and Cotton
& Russel, 1970).

The duration of the whole life cycle was varied
greatly according to the prevailing temperatures, (Table, 3).

From all the above results it is clear that the
incubation periods of S. cerealella eggs affected with the
degree of temperature, but didn’t affected by kind of food.
But, the total larval period of this pest affected by both the
degree of temperature and the type of grains, which reared
on it. As for the pupal period and adult longevity some what
similar at the two higher temperature under study on wheat
grains but it was very longer at the last degree of 20°C
temperature these periods were slight longer on maize than
on wheat grains at the same temperatures.

Finally, the obtained results revealed that the degree
of temperature and type of food had affected on the different
stages of S. cerealella. Whereas, life cycle lasted from 28.2
- 57.0 days on wheat grains and 35.6 — 65.9 days on maize
grains at 30 and 20°C, respectively and the whole life-cycle

was shorter on wheat than on maize grains.

1.3. Effect of type and quantity of food on S. cerealella.
Results tabulated in Tables, (4 & 5) show the effect

of wheat and maize grains on the number of emerging
moths at 28+1°C and 70+5%RH.

As regards food consumption, the quantity of food
consumed by S. cerealella larvae was higher on 40 g of

grains than 20 g either with wheat or maize grains.
i Y S ) S Pt o P A P e T S NS S e Y (R s U M S GER S S NI S R
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The loss of weight of wheat grains in the two wheat
varieties, Sohag3 and Sidsl, were 5.7+1.6 & 5.7+1.7 and
3.041.5 & 3.010.7 g for 40 and 20 g, respectively, (Table,
4). While, the loss of weight in maize varieties (Balady,
three way cross 310 and three way cross Dahab) due to the
feeding of the larvae were 1.3£0.6, 0.46+0.21 & 0.70+0.24
and 0.65+0.13, 0.60+0.34 & 0.4340.20 for 40 and 20 g of

maize grain, respectively (Table, 5).

Table (4): Effect of type and quantity of food on the

number of emerged moths at 28+1°C and
70+£5%RH.

Initial No. of Weight of No. of
. food e grain after | Weight loss | %Weight '
Variely . initial emerged
quantity —— moth (9) loss moths
(a) emerged
— || 2pais |
40 34.0+1.6 57+16 | 14.4+3.9 | 1563.0¢57.0

(33-36) | (4-75) | (10-19) | (104222
17.0¢1.5 | 3.0£15 | 15.0%8.0 | 59.0+28.0

Sohag3

- 4 O | [T(6-19) | (1-45) | (5-23) | (23-89)
2 pairs
40 34.0£1.7 57+1.7 | 14.3+4.3 | 154.0+41.0
Sids1 | (32-37) | (35-75) | (9-19) [(109~-196!
20 17.0£0.7 3.0+0.7 | 15.0£4.0 | 79.0+4.0

16-17.6 24-4 12-20) | (76-85)

Also, data indicate that there aren’t differences in

grains loss between the two wheat varieties, Sohag3 and
Sidsl, in both 40 and 20g. But, the percentage of weight
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loss of maize grains were slight higher with Balady than the

two other varieties.

Table (5): Effect of food and quantity of food on the

number of emerged moths at 28+1°C and
704:5%RH.

Typeot | .. initial | No.of | Weight of grain| Weight of | o\ . Ar‘;ﬁfao‘-‘}e
ariety | quantity | initial after moth | consumed
Fogd of food (g) | moths emerged food (g) loss omerged
moths
| 2pairs
40 38.7+0.6 1.30:06 | 3.3+1.4 | 70.0+19
Balady (38-39) (08-2) (2-5) | (52-90)
20 | 1944013 | 0654013 | 3.3+0.6 | 32425
—— (19.2-195) |(05-08) | (25-4) | (29-35)
2 pairs
Wilen Three 40 393402 0464021 | 12405 | 32431
grains way | (39-394) [(0.44-0.7)| (0.5-2.0) | (29-36)
cross 20 1941034 | 0.60+0.34 | 3.0+1.7 | 19.0+44.2
310 (19-19.8) (02-1) | (1-5 | (13-23)
. 2pars | | N -
Three 1 394102 0700024 | 20106 | 360132
way ) (39.1-396) |(04-09) | (1-23) | (32-39)
20 19.310.2 043102 | 21405 | 18.3+36
(19.1-19.5) | (03-05) | (2-3) | (13-21)
L R

Concerning, the total numbers of adults emerged data
in Tables (4 & 5), revealed that the numbers were increased
from 59 to 153 for Sohag variety and 79 to 154 moths for
Sids variety when provided food increased from 20 to 40 g
of grains.

In case of rearing S. cerealella on maize varieties, the
adults emerged increased from 32 to 70; 19 to 32 and 18.3
to 36 moths for Balady, three way cross 310 and three way
cross Dahab by increasing the quantity of food from 20 to
40 g.
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[n this respect, Moustafa  (1977) found that the
percentages of adult emergence varied considerably from
generation to another in all diets.

From the above mentioned results it could be
concluded that at 28+1°C and 70+5%RH, S. cerealella was
affected by the type and quantity of food. Whereas, food
consumption by its larvae and the number of emerged moths
was higher on wheat grains than on maize grains, also, on
40 g than on 20g.

This is means thatS. cerealella prefers wheat grains

more than maize grains as insect food.

2- Antagonistic effect of some insecticides and
plant extracts against S. cerealella:
2.1. Toxicity of Neemazal, Malathion and Actellic
against 8. cerealella:

Response ol S. cerealella to neemazal, malathion and
pirimiphos-methyl is demonstrated in Tables (6, 7 and §),
data clearly indicate that average numbers of emerged
moths from the two treatments decrease by increasing the
concentration of the insecticide under study. Whereas, the
inhibition rates of moths emergence increased with increase
of concentration, whereas values ranged from 8 —70% & 15
— 83%, 15 — 88 & 28 — 82% and 28 —87.3% & 32.5 -
88.9% for neemazal, pirimiphos-methyl and malathion,

respectively.
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Table (6): Response ol S. cerealella (Oliv.) to the botanical

insecticide neemazal S%EC.

Agca;;ge Né._ N Inhiliilionﬁ "_}—A\;rage No. lnhibition
Conc. of emerged rates of of emerged rates of
moth from moths moth from moths
(PpPm) egg emergence moth emergence
treatment | (mean £SD) treatment (mean £SD)
100 24.7 70472 63.3 83+1.7
50 | 523 37£26 | 1853 51419
25 70.0 16+£6.7 2337 389+7.2
12.5 76.3 8+4 325 1543
Control 83.0 - 382.7

Table (7): Response ol S. cerealella (Oliv.) to Malathion.
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imhibition | ~**% | | hibition |
Average No. No. of |
rates of rates of
Conc. of emerged emerged
moths moths
(ppm) moth from moth from
treatment emergence moth emergence
°89 (mean £SD) (mean £SD)
treatment
8 10 87325 23.7 889+19
4 20.3 750+19 40.0 81.2+ 3.1
2 27 66.7+64 61.3 712132
1 33 490+3.2 91.7 569+ 3.6
0.5 58 284 £33 143.7 325+115
Control 81 - 2127 -




Table (8): Response of S cerealella (Oliv.) to pirimiphos-

methyl (Actellic).

A
Average No. | Inhibition ;zri)ie Inhibition
of emerged | rates of ' rates of
Conc. emerged
moth from moths moths
moth from
eqg emergence i emergence
treatment | (mean *SD) (mean £SD)
treatment
8.0 88+ 24 49 82+24
14.7 82+2.0 86 68 £1.7
28.3 67 £8.5 102 60 + 2.1
66.0 23+£1.2 172.7 36 +3.2
73.3 15+24
85.7 -

The lethal concentration values of Neemazal, Malathion
and  Actellic-pirimiphos-methyl are presented in Table (9).
The results showed marked differences in the susceptibility of
the insect species to the three insecticides tested.

Based on LCys S. cerealella was high susceptible to
pirimiphos-methyl (Actellic), followed by malathion and
Neemazal.

This result indicates that pirimiphos-methyl was the

most effective against S. cerealella (Table, 9).
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In this respect, Halawa (1998) found that pirimiphos-
methyl was more toxic to Callosobrachus maculatus-adults
than malathion.

From these data it could be concluded that S.
cerealella is very sensitive to pirimiphos-methyl as
compared with the two other insecticides.

The findings of Bitran ef al. (1983); Mohammed and
Al-Jabrey (1988); Suchila er al. (1989) and Halawa (1998)
indicated that pirimiphos-methyl was more toxic to other

stored product insects.

Table (9): Lethal concentrations of some insecticides

against S. cerealella.

Traatmietit Lethal concentrations (ppm) and their
Insecticides |~ 95% confidence limits Slope+SD | R
stage LCso LCao LCss
64 254 374
Neamaral || (@4-9) | (104-616) | (130 1077) | #1000 0%
39 160 239
.093+0.06 | 0.985
e _(28-54) | (76-338) | (96-594) 209
1.2 4.9 73
096+1.14 | 0.927
i "9 | 098-15) | @7-64) | (s2-104) | 2P
Malathion T = =
| ' | 01141, 929
N | 0s1-127) | (33-58) | (46-4 20009
0.21 0.92 14
999+0.25 | 0.968
raatic | 17020 | 06-14) | 084~ ) |
0.19 2.02 394
' 1.258+0.04 | 0.987
met (0.14-0.28) | (0.86-4.7) | (1.34=11.7)

T T T S A 1T T e 1 Py 1 (S S 5 S S e ot
R = Correlation coefficient of regression line.

SD = Standard deviation of the regression line.
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2.2. Antagonistic activity of some plant extracts against

S. cerealella:

The effectiveness of petroleum ether and acetore
extracts of dill-, black pepper, -cumin and lupine seeds as
\'Nell as and clerodendron leaves against S. cerealella s
presented in Tables (10, 11, 12,13, & 14). The results of
dill seed extracts given in Table (10) showed that the
average number of emerged adults from egg and moth
treatments was reduced with the increase of concentration.
The recorded numbers were 56, 29.3, 13.2 and 4.7 emerged
adults from the cggs treatments and 176.3, 94.3,35.7 and
8.7 emerged adults from the moths treatments at 0.003,
0.006, 0.012 and 0.03 concentrations of petroleum ether
extract of dill seeds, respectively. The corresponding values
for the acetone extract were 57.3,31.3, 19.3 & 3.7 emerged
adults from egg treatments and 172, 103.3, 37.3 & 2
emerged adults from moth treatment at the previously
mentioned concentrations, respectively. The obtained resul:s
revealed no significant differences in the efficacy of the two
extracts against S. cerealella infestation to treated grains
with dill seeds extracts. Also, the effect was somewhat
similar in the two treatments of the eggs and moths. In this
respect, El-Lakwah et al., (1996) indicated that mortalitics
of acetone and petroleum ether extracts of were somewhat
higher at the highest concentration of 10%. Whereas, the
petroleum ether extract was more effective on mortalities
and reduction in F, progeny than acetone extract to some

stored product insects.
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Response of S. cerealella to petroleum ether and
acetone extracts of black pepper seeds is given in Table
(I1). The results indicated that inhibition rates of moths
resulted from eggs and moths treatments are concentration
dependent. The highest inhibition rates of moths emergence
were 9442 and 97=2 to eggs and moths treatments at the
highest used concentration (0.2%) of petroleum ether extract
of black pepper seeds for treated eggs and moths,
respectively. While the lowest reduction rates of moth
emergence (34+10 and 46+5.4) were recorded at the lowest
concentration (0.0125%w/v).

Table (10): Response of S. cerealella to petroleum ether

and acetone extracts of dill seeds.

Average No. "::t'::ffn Average "::t':’:ffn
Conc. of emerged sioths No. of moths
(Yow/w) moth from emerged
egq treatment emergence mioth emergence
(mean +8D) (mean +SD)
Petroleum ether extract
0.03 4.7 943+18 8.7 96.0+ 0.6
0.012 12.3 85.0+ 3.9 357 86.4 +2.2
0.006 29.3 642+49 94.3 65.0+22
~0.003 56 483+19 176.3 345+6.0
Control 82 - 269.3 --
Acetone extract
003 | 37 9%0+19 | 2 99.3+04
0012 19.3 759+6.4 3.3 86.0+0.9
0.006 313 60.9+4.0 103.3 629+ 3.0
0.003 D3 284+32 172.0 38027
Control 80.0 - 278.3 -
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In case ol black pepper acetone extract, the highest
concentration (0.2%) caused the highest reduction rate,
(9243

respectively.

and  96£2%) for eggs and moths treatments,
While,

emergence was observed at the lowest tested concentrations.

the lowest reduction rates of moth

Table (11): Response of S. cerealella to petroleum ether

and acetone extracts of black pepper seeds.

Average No. tnht|b|t|ofn Average | Inhibition rates
Conc. of emerged rre:lgtsh: No. of of moths
(%owiw) moth from emerged emergence
egg treatment Smergence moth (mean £SD)
(mean £SD) -
Petroleum ether extract ‘
0.2 3.2 940420 7 97.0+20
0.1 10 80.0+34 3.7 82.0+6.0
0.05 37 48.0+6.0 59.3 60.0+54
0.025 .3 340+ 10 70.7 46.0+54
Control 77.3 - 169.3 -
Acetone extract
0.2 4.7 92+3 4.3 9 + 2
A 15.0 80+2 32.7 81+3
0.05 37.3 44 + 8 71.3 55+4
0025 | 457 | 28+12 101.3 34 +6
Control 80.0 - 171.0 -

Results of the response of S. cerealella to petroleun.
cther and acetone extracts of cumin seeds (Cumminum
cyminum L.) are given in Table (12). Data showed the same
phenomenon as mentioned with the extracts of black pepper

seeds.
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The number of emerged moths was gradually reduced

with increasing the concentration at all treatments when

compared with the control. Consequently, the inhibition

rates of moth emergence increased with increasing the

concentration at all treatments, reaching between 22.5 —
90.2% and 28.6 — 97.7% in egg and moth treatments for
petroleum ether extract of cumin seeds, while this rates were
27 — 86.8% and 27.1 — 89.6% egg and moth treatments for

the acetone extract of Cumin seeds.

Table (12): Response of S. cerealella to petroleum ether

and acetone extracts of cumin seeds.

Average No. of Inhibition Average Inhibition
c ) rates of rates of
onc. | emerged moth h No. of ths
(Yowiw) from egg Mot emerged fg
Sl emergence moih emergence
(mean £SD) (mean +SD)
Petroleum ether extract
0.2 8.3 90.2+29 51 97.7+0.6
0.1 19.7 768+ 0.7 497 80.2+22
0.05 247 709+5.3 91.7 63.5+4.1
0.03 40.0 528+ 105 122.7 511+23
- 0.012 65.7 22.5+6.1 179.3 286+29
Control 84.7 - 251.0 -
Acetone extract
02 | 113 86.8 £4.1 30.0 89.6+17
0.1 21.3 751+38 66.0 71212
0.05 31.3 634+ 3.7 109.7 619+ 36
0.03 48.0 440+53 155.3 461+47
0.012 62.7 270407 210.0 271463 |
Control 85.7 - 288.0_ - ||
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From Table (13) it is clear that the inhibition rates of

moth emergence from moths treatment with petroleum ether

extract of lupine seeds ranged from 37 —94.2% and were

slightly higher than figures resulted from eggs treatment

(23.9 — 87.1%).

On the other hand, the efficacy of lupine seed

petroleum ether extracts against eggs and moths of &S.

cerealella was somewhat similar to the effectiveness of the

acetone extract.

Table (13): Response of S. cerealella to petroleum ether

and acetone extracts of lupine seeds.

Average No. | Inhibition Average No Inhibition
of emerged rates of ' rates of
Conc. h of emerged icithe J
(Y%owiw) ok from maifie moth from
egg emergence | .o moth emergence ||
treatment | (mean *SD) (mean +SD)
Petroleum ether extract l
02 11.0 87.1+88 133 942+18 ||
0.1 28.7 66.3 +2.7 46.0 800+£3.7 |
005 36.0 57.6 +5.1 59.0 74459 |
~ 0.03 50.0 412+20 91.7 60.0 + 3.3
0.012 64.7 23.9+88 149.0 37.0+6.6
Control 85.0 - 230.0 -
n - Acetone extract
0.2 13.7 83835 16.3 936+ 15
0.1 25.0 70.9 + 3.1 50.0 784 + 3.7j‘
0.05 32.7 620+4.4 94.3 59.24 3.2
0.03 53.0 419+92 125.3 46.8 + 6.4
0.012 60.0 30.2+4.0 173.7 260423
Control 86.0 - 2313 -
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Results in Table (14) indicated also, that the tox c
effect of Clerodendron inermi, leaves extract in acetore
were slight high than petroleum ether extract of the tested
malterial on S. cercalella at high concentrations (0.2, 0.1 and
0.05%), whereas the emergence rates of moths from eggs
treatments ranged from 37.7 to 18.3 individuals with
petroleum extract and 30.7 — 14.3 individuals with acetone
extract. While, in case of moths treatment with the same
concentrations, these rates ranged 176.3 —43.3 and 98.3 —
52.3 emerged individuals for petroleum ether and acetone
extract, respectively. Also, the inhibition rates of moth
emergence increased with increasing the concentration.

The obtained results are in complete harmony with
that obtained by El-Lakwah and Mohamed (1999) who
studied the toxicity of four plant extracts, namely black
pepper (Piper nigrum), dill (Anethum graveolens L.) flea
bane (/nula conyza L.) and cumin (Cumminum cyminum L.)
on the mortality and oviposition of C. maculatus. They
reported that, mortality increased with increasing the
concentrations and time of exposure at all treatments,
reaching between 34.4 to 100% after 7 days. Black pepper
-extract was the most effective. Also, the treatment of
cowpea seeds with 10% acetone extract inhibited the
oviposition of the insect.

Generally, it is clear that, wheat grains treated wita
the highest used concentrations of each plant extract
reduced significantly the F progeny of S. cerealella.

ME
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Table (14): Responsc of S. cerealella to petroleum ether

and acctone extracts of Clerodendron inerme

[caves.
Average No. Inhibition Average No. Inhibition
Conc. of emerged rates of of emerged rates of
moths moths
(Yowlw) | moth from emergence moth from emergence
egg treatment (mean +SD) treated moth (mean SD)
Petroleum ether extract
02 | 183 ~ 769+5 433 87+26
01 | 363 | 542%12 | 910 67422
0.05 3L 40.7 + 10 163.3 44 +2.5
~ 0.025 55.0 306+7 176.3 36 +£10.7
0.012 60.7 16847 214.0 22+43
Control 9.2 -~ 276.3 -
Acetone extract
02 | 143 | 78438 52.3 80.4 + 2.1
01 | 213 | e4x39 | 727 727£13
0.05 30.7 o3+ 63 98.3 B3.2+ 1.5
- 0.025 52.3 3722 141.0 471+ 51
0012 | 64.3 23+54 191.3 280+39
Control 85.3 -- 266.7 -

The lethal concentrations of petroleum ether and
acetone extracts of the seeds and leaves for tested plants on
S. cerealella are summarized in Tables (15 & 16).

The results showed that the lethal concentration values
to eggs (LCo & LCys) were slightly greater than those
obtained to moths for various plant extracts. This result
indicates that the tested plant extracts were slightly more
effective in moths treatment than eggs treatment and showed
promising results at the highest used concentrations of the

different tested materials. Thus, these plant seeds and leaves

m
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extracts could be used as grain protectants against this insect

species in frame of an integrated pest management program.

Table (15): Lethal concentrations of petroleum ether

extracts

of certain

against S. cerealella.

plant seeds and leaves

R = Correlation coefficient of regression line.

SD = Standard deviation of the mortality regression line.

Lethal concentrations (%wiw) and their 95%
e:It?:t:t T;::tzd confidence limits Slope+SD | R
g _l_.(_:is_o LCso LCys
0.004 0018 0,030
. 99 | (0002-0.006) | (0.009-0034) | (0.01-007) | 8472001 | 0.9%
Dill seeds 0.004 0.016 0022 |
moth | (0003-0.007) | (0.01-0025) | (0012-0029) | 24%0£000 | 0.9%9 f
0.04 0.16 0.23 f
Black | €99 | (403 p06) | (009-028) | (012-04g) | 2207006 | 0.988f
Seeds | moth O 0.3 018 | 2195:0.09 | 0979
(002-005) | (007-02) | (009-037) | 219009 | 0979
003 018 031 ‘
cumin | %99 | (002 004) | (012-031) | (0.16-0p1) | 104009 | 0981
seeds 0.03 0.13 0.19
moth | 1002-004) | (008-019) | (0.12-034) | 19082015 | 0978
0.04 031 055
Lupine | 99 | (003-005) | (045-062) | (0.23-133 | 1430005 | 0.988
seeds 0.02 0.15 0.27
moth | 001-003) | (008-026) | (0.13-056) | 4492006 | 0385y
Clerodend 0.07 0.63 1.18 !
ron 9 | (005-009) | (025-161) | (037-38) | 3222004 0367
inerme 0.05 0.32 0.55
leaves | ™M 016-062) | (02413 | "525£0.028] 0561

Based on the LCy, & LCys results revealed that seed

extracts of Dill were the most effective followed by Black

pepper and Cumin, while the extracts of Lupine seeds and

Clerodendron leaves were the least effective against S.

cerealella infestation.
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extracts may be due to the fact that these plants contain some

compounds (terpenoids or similars) which possess antifeedant

or toxic activity or lead to a moulting disturbance which is

often lethal to insects. (Champagne ef al., 1989).

Also, the obtained results coincide with the findings

of these investigators (Klein, 1930; Matsobara and
Tanimura, 1966; Hammad et al., 1967; El-Lakwah et al.,
1996; Halawa, 1998).

Table (16): Lethal concentrations of acetone extracts of

some plants against S. cerealella.

 — Lethal concentrations (mglkg) and their 95%
Insecticides e el confidence limits Slope £ SD R
9 LCso LCao LCus
0.006 0.02 003
il soads |2 | (0004-0008) | (001-003) |(001-005) 2.3048:0.046 | 0.9900
moth G005 0813 0017 | 29209+0.104 | 09864
(0.003-0.006) | (0.008-0019) | (001-0.03) | %P+ '
005 017 025
Back | @ | oo 07) | 01-09 |013-049 23106£0.05 | 0.9892
pseF;l:is moth 0.04 0.4 0.20 2.3936+0.03 | 0.9934
003-007) | (0.08-023) | (0.1-04) | #3930 ;
003 027 0.49
cumin | %99 | (002-005) | (014-053) |(0.20-1.5) | 39870007 | 0.9962
seeds 0.03 0.22 0.39
| motn | 00900 | (0122041 | (018083 | 1500520028 | 03563
003 034 067
Lupine | °99 | (002-005) | (015-078) | (024-1g) | 120120012 | 0990
seeds 0.03 0.18 0.29
moth | 003 000 | (013820 | (015054 | 1718520037 | 09632
005 052 103
CJ:r}zt‘:f’r:;ro egg 003-007) | (020-13) | (032-33) 1.2326+0.004 | 0.9983
leaves | moth 003 0.39 078 | 11886+0.027 | 0.9896
002-005) | (016-094) | (0.25-24) | 1188620 ;

R = Correlation coefficient of regression line.

SD = Standard deviation of the mortality regression line.
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