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ABSTRACT:

Laboratory studies were conducted under controlled conditions 26 £ 1°C
& 75+5 % RH, to evaluate biological effects of the LCyy's and the of two different
groups of chemical insecticides Deltamethrin {Decis 2.5 % Tablets), Chlorpyrifos
(Dursban 48% EC) and the plant extract of Demsisa (4mbrosia maritima) on the
newly hatched larvae of susceptible strains of Pectinophora gossypiella (Saund.)
and Farias insulana. (Boisd.).

The results indicated that the LCso's values among the treated larvae of
P. gossypiella were (3.9 ppm, 60 ppm and 5%) while were (0.97 ppm, 15 ppm
and 2.5%) on the larvac of E. insulana which were treated with Deltamethnin,
Chlorpyrifos and Demsisa respectively, Moreover, these treatments increased the
larval and pupal periods per day while decreased the longevity of females . In
addition, each treatment affected some other biological characters such as percent
of pupation, the hatchability & fecundity percent per female .

_ In general, mathematically speaking, there is high significant differences
between the adult emergence percentages of P. gossyplella of the three tested
compounds and control.

On the other hand in case of E. insulana, there is no significant
differences between the adult emergence percentages of the three tested
compoiinds, but only between them and control one could be detected.

Key words:- P.gossypiellga, E.insulana plant extract Demsisa (dmbrosia
maritima), chemical insecticides Decis (Deltamethrin) and
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INTRODUCTION
Cotton like other fickd crop are liable to attack by several species of

insect pests during it's growing season . In Egypt, bollworms: the pink bollworm
(PBW) P. gossypiellga (Saund.), the spiny boliworm, (SBW) Earias insulana
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(Boisd.), are considered the most destructive pests infesting cotton bolls causing
usually severe damage resulting in high loss in both quantity and quality of cotton
yield (Jangra and Jaglan, 1995 and Khidr ar @/, 1996).In Egypt, these two pests
cause about 25-30% loss in cotton yield .

Different groups of insecticides are recommended to control cotton
bollworms, F. gossypieliga and E. insulfana such as chlorpyrifos (Dursban 48%
EC) Deltamethrin (decis 2.5 % Tablets) and plant exiract Demsisa (4mbrosia
maretama). These insecticide were investigated by many investigators, i. e.
Mabhar et al. (1987), Mourad ef al (1991), Brar ef el (1999} and Samuthiravelu et
al. {(1990). and Elham '(2000), Osman (1999).

The present study aims to investigate the toxicity of different materials
on mortality and certain biological aspects of Pectinophora gossipiella (Saund.)
and Farias insulana (Boisd.)

MATERIALS AND METHODS

1-Experimental insects:

The newly hatched larvae of (PBW) P. gossypiella (Saund.)and (SBW)
E. insulana (Boisd.) used in this study were obtained from laboratory colony of
bollworm rescarch department, Plant Protection Research Institute of Agric. Res
Center. The insect wee reared for many generations away from any contamination
with the insecticides-. The artificial dict used for maintaining the insect cultures
was described by Rashad and Ammar (1985),

Materials used

A- Deltamethrin (Decis):

Chemical name: (S)- 8cyano-m-Phenoxyphenyt (1R,3R)-3-methyl -3-(2, 2
dibromoethenyl) -2,2-dimethylcyclopropanecarboxylate

B- Chlorpyrifos (Dursban):

Chemical name: O, O-dicthyl O-(3,5,6-trichloro-2-pyridinyl) phosphorothioats

C - plant extract:
Ambrosia maritima (Demsisa)
Fam: Compositae
Active ingredient: Sesquilerpenc-lactones consists of Demcin & Ambrosin
(Picman, et al., 1986)

Preparation of the plant extract:-

The tested plant was washed with water more than one once and dried
under laboratory condition, then grounded in an electric milt and sieved through
0.5mm sieve.

Samples as plant powder (100g) were blended in 70 % aqueous ethanol
and kept in dark container for 24 h. The mixture of the dried plant material and
the solvent was stirred for 30 minute using a magnetic stirrer
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The crude extract was filtered using filter paper with anhydrous sodium
sulfate and evaporated under reduced pressure using a rotary evaporator. The
formed concentrated extract was stored in a flask, and maimained in a as a stock
solution with in the refrigerator for the tests

Treating newly haiched larvae of PBW or SBW larvae by the plant extract:

Serial of aqueous concentrations were prepared using the stock of
extraction to estimating the LCso, which was tested against neonate larvae of pink
and spiny bollworms The kidney beans diet mentioned by Rashad & Ammar
(1985) was prepared into pitry dishes (9 cm) at rate of 17.5 gm diet/pitry were
prepared into glass pitry dishes The tested concentration of Ambrosia was
spread by atomizer on the upper surface of diet Water was added to the
unireated pitry dishes as contrel  All the pitry dishes were left for one hour to
allow drying, then individual neonate larvae of either pink or spiny bollworms
were placed into each pitry dishes using fine hair brush The LCsy of Ambrosia
maritima is 5% & 2.5% of PBW & SBW respectively

Treating newly hatched larvae of PBW or SBW by both insecticides:-

LCs, concentrations from Deltamethrin or Chlorpynifos were spread into
pitry dishes (9 cm) and water was added to untreated ones as control All the
pitry were left uncapped for an hour to allow drying Fifty individuals of newly
hatched larvae and Thirty of SBW were placed into each pitry dish by vsing fine
brush The LCy,; of Deltamethrin was 3 9ppm for PBW&.97ppm for SPW in this
respect chlorpyrifos recorded 60ppm & 15ppm '

All the pitry dishes treated by Deltamethrnin, Chlorpynfos and Demsisa
were kept at 26 £ 1 "C & and 75-80% RH n an mcubator. After sex hours of
treatment the dead and alive larvae was counted and larval monality were
estimated for the three tested compounds and control

Alive newly hatched larvae of pink bollworm or spiny boliworm were
transferred single into tube contained 2 gm anificial diei by a fine camel hair
brush and then plugged with a piece of cotton wool The tubes were incubated at
26 £ 1 °C & 755 %RH, in the incubator and inspected daily until pupation
Pupae were removed from the tubes and placed in clean tubes till adult
emergence

Percentage of larval montality calculated, larval duration, pupation
percentage, pupal duration and % adult emergence Also, the failure of moth's
emergence from pupae and number of malformed moths were estimated

The newly emerged moths of treatment were sexed and paired for
mating and kept in glass chimney (cage), the upper and lower surfaces of each
were covered with musiin and tightly secured by rubber bands Moths were fed
on sucrose solution 10% by providing each cage with soaked piece of cotton wool

The cages were examined daily umil the death of moths The number of
¢ggs laid per female were counted every two days on the upper and lower covers,



946 Annals Of Agric. Sc., Moshtohor, Vol. 43(2), 2005

then kept in a clean glass jar and incubated under the same conditions till
hatching . fecundity (eggs number/female) and fertility (hatchability in %) were
calculated . Also pre-oviposition, oviposition and post-oviposition as well as
Iongevity of adult were estimated for each pair. Also pre-oviposition, oviposition
and post-oviposition as well as longevity of adult were estimated for each pair.

RESULTS AND DISCUSSION

Larval mortality percentage:-

The analysis of variance for the data given in Tables (1 & 2) showed a
significant effect between untreated and the three tested materials for pink and
spiny bollworm .A slight difference on mortality percentages were obviously
appeared between the three compounds for the two pests . The mortality
percentages were 54.0 %, 58.5 % and 59.0 % for PBW and 52.0 %, 49.5 % and
51.25 % by SBW when treated by Dimsisa Deltamethrin and chlorpyrifos,
respectively . This data indicated that the montality of PBW was highly affected
by all tested compounds than the larval monality of than SBW.

Larvai duration:-

Data in Table (1 & 2) showed generally that the three materials
(Deltamethrin, Chlorpyrifosand Plant extract) significantly influenced average of
developmental period of the pink and spiny bollworms larvae compared with
control. The larval duration was 16.5%0.1, 17.2 £0.101, 17.0 +0.368 days and
16.0+0.168 days for pink bollworm. While it was 14.620.0726. 14.420.151,
14.3+.089and 13 940,147 day for spiny bollworm, treated as newly hatched
larvae with LCs; of plant extract, Deltamethrin and, Chlorpyrifos and control,

respectively.

This data indicated that, the newly hatched larvae treated with the three
matenals prolonged the larval duration for E.insulana than control by 4.5, 333
and 2.9 % respectively.

Pupation-percentage: -

It is clearly shown from the results in Tables (1&2) that the three tested
materials significantly affected pupation of PBW &SBW in oppose to the
untreated check. The Pupation percentage in PBW was 46.0, 41.5 and 41.0% &
100% while it was 48,0, 51.5 and 48.75% &100% for SBW, by the treatments of

Demsisa, Deltamethrin, Chlorpyrifos and control respectively .

This data indicated that the pink boll worm was highly susceptible to the
three tested materials than the spiny boll worm

Pupal period:-

Data in Table (1 & 2) show the pupal period average, which affected
with the three tested compounds. From the data it could be seen a significant
difference between pupal period of resulted pupae from the treated neonate and
the untreated larvae in both PBW & SBW compared with untreated. This period
were 8.5, 8.2, 8.5 & 7.4 days for PBW and were 8.847 8.803, 8.806 and 8.12
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days for SBW when newly hatched larvac treated with Plant extract,
Deltamethrin, Chlorpyrifos & control respectively This result indicated that the
three compounds prolonged pupal period of PBW than control from (9.6 to
12.5%) 1. ¢ by about onc day

Pupal weight:-

Date in Table (1&2) showed that all tested materials reduced the
significantly pupal weight of pink and spiny bollworm. The pupal weights was
18.99, 18.67 20.48 and 20.68 m.g in average for pink bollworm and were 40.40,
42.47. 43.93 and 45.48 for the spiny bollworm when newly haiched larvae treated
with plant extract or with Deltamethrin, Chlompyrifos and control, respectively.
This reduction estimated was1% to 9.8 % for PBW and 3.4 by % to 11.2 for
SBW. This data indicated that, by the pupal weight of SBW was highly affected
with the three compounds tested than the PBW

Adult emergence:-

Statistical analysis of data in Tables (1 & 2) cleared that there is a
significant difference between the average of adult emergence under the three
wreatments (Plant extract and other two insecticides) and the untreated. The
percentages by the three treatments in the case of pink bollworm were 93.27,
98.60 and 93.25% by Demsisa plant extract, Deltamethrin and Chiorpyrifos
respectively The differences among these three treatments were not statistically
significant.

In case of spiny bollworm, the percentages of adult emergence recorded
as seen in Table (2) were 9148 9301 and 93.16% Demsisa plant extract,
Deltamethrin and Chlorpyrifos respectively, when compared by untreated one
(100%). Mathematically speaking, there 1s no significant difference between the
adult emergence percentages of the three tested insecticides could be found. but
only between them and the percentages of untreated one could be detected

Oviposition period of emerged females.

Table (3 & 4) summarize data of Pre - oviposition, oviposition and post
oviposition, total number of deposited eggs (fecundity) and the total number of
hatching larvae from the laid eggs (fertility) for three compounds tested against
PBW & SBW using (Lcsw concentration in comparison to the untreated {check).
The averages of Pre—oviposition periods of PBW were 2.340.105,
2.4+0.112,1.95+0.531 and 2.8 +0.193 days for Deltamethrin, chiorpyrifos and
control respectively. It is clearly evident that there is a significant difference in
this period between the tested compounds & the control while, no significant
found between plant extract and chiorpyrifos treatients

In case of E.insulana Table (4) show that Chlorpyrifos prolonged the
pre- oviposition period and showed the highest mean by 3.5 + 0.115days. In
addition Ambrosia extract & Deltamethrin had no effect on the pre - oviposition
period. The averages were 2.15 £0.109, 2.7% 0.147& 2.4 % 0.133 for Ambrosia,
Deltamethnin & Control respectively
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Table (1): Biological data about P. gossypiella (Saund.} treated as newly
hatched larvae with different compounds at 26 +1°C & 26+1°C
&75£5R.H.

M in col followed by the same letters did not differ significantly |

Table (). Biological data about SBW £ insulana (Boisd.) treated as newly

Ms in columns followed by the same letters did not differ significantly

Ovipostion period:-

The present data in table (3) showed that treating newly hatched larvae
with the three compounds (Plant extract, Delta methren and chlorpyrifos) Caused
a highly significant reduction in Ovipostion periods of PBW than in control. The
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average of Ovipostion periods were 17 7+1.01.18.7+1 66 and 16.5+1.322& 20.4
+0.852 days by the three compounds and control, respectively. In case of
E.insulana data in Table (4) show that no sigaificant difference appeared between
the three tested compounds, but the tested compounds shortened the oviposition
period than in control Ambrosia wreatment showed the lowest mean 14.85+ 1.89,
1535 +1.25 and 15.65+1.28days respectively followed by Deltameihrin and
chiorpyrifos. In contrast, the control one recorded the longest period with mean of
19.9+0.883 days .

From the present results we can be concluded that the oviposition period
was highly influenced by both tested pesticides and plant extract .

Statistical analysis of vanance recorded in Tables (3&4) showed that the
post- oviposition period had affected by the different tested compounds,

Female fecundity:-

The presented data in Tables (3 & 4) indicated that no significant
differences between the all three tested compounds and control with the refrerna
to the number of the laid eggs The mean number of deposited eggs were
255.6210.645, 296.3+18.41 and 256.1 +37.43 egg / female of PBW adult when
treated as newly haiched larvae with Plant extract, Deltamethren and chlorpyrifos,
respectively in comparison to conirol 333.2+£5 245 eggs / female. In this respect
the means of laid egps / female of SBW were 1[8.56+2.23. 312420 and
284226 and 65.2+3.03 eggs / female by plant extract, Deltamethrin,
chlorpynifos and coatrol respectively

These results indicated that the three compounds caused reduction in of
deposited eggs by 230, 11.05 and-23.11 % than control when the newly haiched
larvae PBW adult weated by (LC «, of Plant extract Deitamethren and
Chlorpyrifos respectively While m the case of SBW adult the reduction
estimated were 71 54, 54.15 and 36.45 % than control. These results indicated
that the E.insulana is higher in susceptibility to effect of the three tested
compounds than P gossypiella '

Adult longevity:-
lengevity of male:-

Tables (3&4) showed that all tested insecticides shortened the male
longevity of PBW adult than in control. These periods were recorded as
19.4+1.18, 20.7+1.56 and 16.9+.1.50 & 22.40 +1.30 days respectively

Also, when SBW treated with the three compounds (Deltamethrin,
Chlorpyrifos and Plant extract), The treatment caused a gradual shorting of male
longevity. This period recorded 17.8 £1.03, 15.1+1.39 and 20.2 +133 days
respectively compared with 21 1x1.68 days for control

2-longevity of female:-
The results in Table (3) showed the y longevity periods of P
gossypiella.
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Table (3): The mean periods of Pre-Ovipostion, Ovipostion, Post Ovipostion,
Longevity of P. gossypiella (Saund.} and their Fecundity and
hatchability under treatments of LC: of three different

pounds at 26 £ 1 C* &7545R.H.

Ovipostion Longevity @ | Men
period days) no of

{in days)

HSD) e 1 3 | 7R

177 229 2556
+1.0i4bc +].53b +10.65a

18.7 242 2963

+1.66ab +],90b +18.41a

16.5 | 211 256.1
+]1.32¢c . +1.28b *3743a
20.4 . 291 3332
0 852a +]1.19a +5245a
2263 2412 70.051
0.028* 0.035* 0.529ns

4447 40808 -0.779

Table (4): The mean periods of Pre-Ovipostion, Ovipostion, Post Ovipostion,
Lengevity of £ insulana (Boisd.) and their fecundity and
hatchability under treatments of LCg of three diifferent
compounds at 26 + 1 °C & 75:5R.H.

Treatments Pre-  |Ovipostion|  Post- Longevity Mean | Hatch-
and Ovipostion | period | Ovipostion (in days) noof | abiity
Concen-tration| period | (indays) | period . eggs in
LC @ay) | ®SD) | @y | ¥ | T [ 4o | OB
Plant
e | 2o |05 | [ L) 05| e
2.5% . R . R . &3C
h‘;:::";‘i'; 27 1535 19 | 1sa f207 032 |, o
+0.147> | +1.25b | 20.423ab | £1.3% |x1.56b] %206 |
0. 97ppm
Clorpyrifos | 3.5 156 1.0 202 | 209 | 283 |
ppmi5 | +0.115a | 5£1.280 | 202236 | £1.33a {21.336] £2.26b | 7
24 19.93 24 311 | 247 | 652
Control | .5 1336 | +0.887a | £0762ab | 168 |+136a|43.035a| ">}
LSD 0368 | 2829 | 2343 | 2651 |2672 | 1311 | 652
Probability { 00002~ | 0.074 | 0.12ins [0.0068 | 0.05 [0.000" [0.000
¥ 16787 | 6793 | 2343 | 697 | 760 | 66 | 66.15

Means in columns followed by the same letters did not differ significantly
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No significant difference could be recorded when the first in star larvae
fod on diet treated by plant extract and chlorpyrifos the periods of female
longevity were 22 9+1.53, 21.1:+1.28 respectively and 29.1+1.19 days for control

Also, result indicated that the females emerged from neonate larvae
treated by Deltamethrin, had long, period it was 24.2 + 1.9 (the peried increased
by 7.44% days than control).

In addition, Deltamethrin did not differ significantly from the other two
compounds and control These results are similar to those obtained by (Elham,
2000) and Osman (1999) they recorded that the same plant extract of A. maritime
decreased the adult longevity of E.insulana and A. ipsifon treated as larvae with
(L 0, value using a contact method

On the contrary Shukla e, a/ (1997) found that the adult longevity of
Evittella did not differ significantly among the treatment of the plant leaves,
Azadiract .indca, Q. bbsilicum. E rostrata sativum and conirol

In case SBW. the obtained data in Table (4) showed that there is no
significant difference between female longevity periods by using used (Le s,
concentration of all compounds. But there is significant difference between the
three compounds and control The averaged longevity period were 19.4+1 18,
20.7 £1.55 and 20.1 +1.33 when the newly hatched larvae of SBW fed on diet
treated by Plant extract. Deltamethrin and Chlorpyrifos), respectively compared
by 24.7 £1 .36 days for control. From these resents results-we conclude that the
three tested compounds cause reduction in PBW. female longevity period by 15.4
%to 21 46% days than control

These results are similar to those obtained by (Elham. 2000) and Osman
(1999} they recorded that A. maritime decreased the adult longevity of F.insulana
and 4 ipsilon treated as larvae with {Lc 4, value using a contact method

On the contrary Shukla et al  (1997) found that adult longevity of
Evittella did not differ significantly among the treatment of the plant leaves,
A.indea, O. bbsilicum, E . rostrata . sativam and control
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