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Abstract

The present work was planned to evaluate the delayed
effect of certain insecticides, cypermethrin, esfenvalerate,
fenpropathrin, cyanophos, methomyl, diflubenzuron and
Deenate on the eggs {1-3 days old eggs) and larval stages
{newly hatched and 10- day old larvae of the pink
bollworm, Pectinophora gossypfefla (Saund.) and spiny
bollworm, Farias insulana (Boisd.). The following biological
aspects were studied for the alive larvae after treatment:

Larval duration, pupal duration, larval and pupal
mortality percentages, pupal weight {mg.) and pupal
reduction percentage.

Delayed effect of insecticides were recorded as follows:
pr-eoviposition, oviposition & post-oviposition periods,
adult longevity, egg laying rate (no. of eggs/female),
percentages of egg hatchability, control of hatchability,
fecundity and sterility. Fenpropathrin: gave the highest
effect on larval duration, pupal weight for male & female, -
adult longevity, post-oviposition period, egg laying rate,
percentages of hatchability, fecundity and sterility.

While, Deenate gave the highest delayed effect on
larval and pupal durations, percentages of larval and pupal
mortality, pre-oviposition and oviposition periods,
percentages of egg hatchability, control of hatchability and
sterility.

The other tested insecticides caused intermediate
delayed effect on the treated stages of PBW and SBW.

INTRODUCTION

The pink bollworm, Pectinophora gossypiella {Saund.) and the spiny bollworm,
Earias insulana (Boisd,) are the most pests caused financial lost in the cotten crop in
Egypt. Although a great deal of effort has been directed towards their control, these
two insects seem to be difficult to overcome inspite of the various ways of the control.
However, the chemical control considered the important way for controlling these
insects (Sammour & Abdallah (1989) and Moawad et a/. (1990).

Chemical insecticides may be affect the embryonic development, disturbances
the normal development of larvae & pupae and anatomical abnormalities in all stages.

Several years ago, various bioassay methods were proposed for antimoulting
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compounds and insecticides which have delayed effect (Moawad ef a/. (1990) and
Shalaby (1996}).

The present study is concern with the effect of certain commonly insecticides used
against cotton bollworm in Egypt representing the different chemical groups ie.
pyrethroids, organophosphorus, carbamate and insect growth regulator on the

delayed effect of sublethal concentrations (LCsy's).

MATERIALS AND METHODS

A laboratory strain of the larvae and eggs of the pink and spiny boliworms
were reared in the Bollworms Department, Plant Protection Research Institute,
Agricultural Research Center on semi artificial diet for the pink boillworm as described
by Abdel-Hafez et a/, (1982) and the diet for the spiny bollworm described by Rashad
and Ammar (1985). Rearing conditions were controlled at 27+1°C and 65-75% RH
with complete darkness all day time.

Tested compounds:
Synthetic pyrethroid compounds:
1. Cypermethrin (polytrin 20% SP.): (£) a — cyano —~ (3-phenoxy phenyl methyl) ()

cis, trans - 3- (2,2- dichloro ethenyl) - 2,2- dimethylcyclopropane carboxylate,

2. Esfenvalerate (Sumi-alpha 5% EC.): (S)- a — cyano -3-phenoxy  benzyi) (s) — 2-(4-
chlorophenyl)-3-methylbutyrate.

3-_Fenpropathrin (Danitof 30 % EC.): alpha-cyano- 3 — phenoxy phenyl methyl
2,2,3,3-tetra methyl cyclopropane carboxylate.

Organophosphorous compound:

Cyangphas (Cyanox 50% EC.): 0,0 dimethyl o-(4-cyanophenyl) phosphorothioate.

Carbamate compound:

Methomyl (Lannate 90% SP.}: S-methyl N-(methy] carbamoyioxy) thioacetimidate.

Insect growth reguiator (IGR): '

Diflubenzuron (Dimilin 4% SP.}: 1-{4-chiorophenyl)-3-(2,6 diflurcbenzoyl} urea.

Carbamate/ IGR combination:

Methomyl 27% / Diflubenzuron 4% mixture (Deenate 31% FL.).

The delayed effect of sublethél concentrations (LCs,) of certain insecticides

on some biol'ogical aspects of the pink and spiny bolilworms:

The (LCs) of the tested compounds, cypermethrin, esfenvalerate,
fenpropathrin, cyanophos, methomyl, diflubenzuron and Deenate were used for
studying the délayed effect of the compounds on some biological aspects of the
different stages, 1-3 days old eggs, newly hatched and 10- da'y old larvae of the pink
and spiny bollworms. The LCsy' of the tested compounds were 3.80, 4.60, 6.0, 3.70,
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2.10, 2.40& 1.70 ppm, respectively for i-day old eggs of the pink bollworm & 3.90,
4.20, 5.0, 3.80, 2.30, 3.0 & 2.20 ppm, respectively for 1-day old eggs of the spiny
botiworm, 2.90, 2.85, 2.0, 2.0, 0.29, 0.40& 0.23 ppm, respectively for 2-day old eggs
of the pink bollworm & 2.80, 2.70, 2.60, 2.10, 0,32, 0.48&0.32 ppm, respectively for
2-day old eggs of the spiny bollworm, 2.10, 2.10, 1.0, 1.0, 0.22, 0.37&0.20 ppm,
respectively for 3-day old eggs of the pink bollworm & 2.10, 2.0, 0.90, 0.90, 0.21,
0.60&0.14 ppm, respectively for 3-day old eggs of the spiny bollworm, 3.40, 3.20,
4.60, 3.30, 1.90, 1.40&1.80 ppm, respectively for newly hatched larvae of the pink
bollworm & 3.50, 2.90, 4.50, 3.70, 2.10, 1.70& 1.25 ppm, respectively fbr newly
hatched larvae of the spiny bollworm, 2.0, 1.90, 2.50, 1.80, 2.0, 1.75 & 1.60 ppm,
respectively for 10-day old larvae of the pink bollworm & 1.70, 2.0, 2.70, 2.40, 1.80,
2.0 & 1.50 ppm, respectively for 10-day old larvae of the spiny bollworm. The dipping
technique was used for egg treatments and the residual film technique used for larva
treatments.

The following biological aspects were investigated as follows:

1- Larval duration: from larval stage untif pupation (in days).

2- Pupal duration: from pupal stage until adult emergence (in days).

3-larval and pupal mortality percentages: were corrected according to Abbotts

formula (1925) and computed according to Finney (1952).
4- Pupal weight: For male and femaie pupae (mg.).
5- Percentage of reduction in pupal weight: Was calculated as follows:

Pupal weight (check) — pupal weight {treatment)
- X 100

Pupal weight {check)

6- Pre-oviposition period: 2-5 pairs of emerged moths were placed in a clean glass
cages (17 cm height and 7-12 cm in diameter) to determine the pericd from
adult emergence until the egg laying in days.

- Oviposition period: This period from the first deposited egg until the last deposited
egg {in days).

8- Post-oviposition period: This period from the last deposited egg until adult female
dead (in days).

9- Adult longevity: Data obtained were based upon cumulative number of males and
females remaining alive each day.

10- Eqg laying rate (No. of eggs/female): The total production and the number of

eqggs per female were calculated from daily counts of eggs deposited on the peace
of paper. Each treatment yielded data con the daily egg production and on the
differential survival of females.
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11- Egg hatchability percentage: The deposited eggs in clean tubes (5 cm height and
3 cm diameter) until hatching. Egg hatchability percentage was counted as
follows:

No. hatched eggs

X 100
No. deposited eggs

12- Controt of hatchability percentage: was calculated according to Zidan and Abdel-
Megeed (1987) as follows:

No. hatchability egg in check — No. hatchability egg in treatment
----- X 100
No. hatchability egg in check

13- Fecundity percentage: was calculated according to Crystal and Lachance (1963) as
follows:
No. eggs/ treated female

- X 100
No. eggs/ untreated female

14- Sterelity percentage: was calculated according to Zidan and Abdel-Megeed (1987)

as follows: % Sterelity noticed = 100 — Egg hatchability percentage

% Sterelity noticed - Check
% Corrected sterility = - - X 100
100 - Check

RESULTS AND DISCUSSION

The delayed effect of sublethal concentrations (LCsp) of certain insecticides
on some biological aspects of the pink and spiny bollworms:

1-Larval duration: Data presented in Tabie (1) indicate that (Cgy of
fenpropathrin caused significant increase in larval duration of both insects when
treated as 1-3 days old eggs and the newly hatched larvae. On the contrary in 10- day
old larvae treatment it was decreased the duration as the other insecticides in the
most eggs and larvae treatments compared with the check values except cypermethrin
against spiny bollworm treated as 2'—day old eggs had slightly elongated (19.9 day)
and treated as 3-day old eggs (20.0 day) against the same insect as esfenvalerate
against spiny boliworm treated as 1-day old eggs {20.0 day). Also, the pink bollworm
treated as newly hatched larvae gave 23.6 day. Cyanophos had slightly elongated
duration against the spiny bollworm treated as 1-day old eggs (20.3 day), 2-day old
eggs (20.0 day) and the newly hatched larvae (27.2 day), while in 3- day old eggs
treatment the same compound had the same record of check for the same insect. Also
Deenate had slightly elongated larval duration against spiny bollworm treated as newly
hatched larvae,
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Table 1. Delayed effect of certain insecticides on larval & pupal durations and larval &
pupal mortality percentages of the bollworms.

Larvae& Pupae | Larvae& Pupae
Larvae& Pupae | Larvae® Pupae ] larvae® Pupae
treated as treated as treated as treated as treated s
Insecticides 1-day old eggs | 2-day old eqgs § 3-day old eggs Newly hatched 10-day oid
larvae larvae*
P E p E P E P E P E
Larval duration (in days)
Cypermethrin 12.0 13.0 18.9 199 18.5 20.0 16.3 15.4 16.5 154
Esfenvalerate 16.8 20.0 15.8 185 15.8 19.0 236 | 18.0 19.1 18.6
Fenpropathrin 25.0 25.8 25.7 25.0 25.5 25.0 26.0 26.0 15.7 16.1
Cyanophos 17.5 203 17.5 20.0 17.0 19.5 223 27.2 14.6 15.0
Methomyl 14.0 15.0 17.0 185 18.2 19.0 18.0 16.4 19.2 17.8
Diflubenzuron 14.0 15.0 16.0 16.3 16.0 18.0 18.2 16.0 16.5 15.7
Deenate 15.5 18.0 15.7 15.7 14.2 17.5 18.3 211 14.2 15.7
Check(untreated) § 22.1 195 221 19.5 221 19.5 22,5 20.5 22.5 20.5
Pupal duration (in days}
Cypermethrin 10.0 10.3 10.7 10.0 15.5 10.5 9.0 8.50 10.8 11.3
Esfenvalerate 7.80 10.0 8.0 10.0 10.5 10.0 136 | 7.30 10.9 9.0
Fenpropathrin 14.0 16.8 14.8 14.0 15.0 14.0 9.0 13.0 10.0 10.1
Cyanophos 8.0 9.90 9.0 10.0 9.50 10.0 | 5.80 12.3 9.20 9.30
Methomyl 9.0 11.3 9.90 15.0 11.0 13.2 10.0 9.50 8.40 7.80
Diflubenzuron 14.0 10.0 155 15.5 15.5 18.2 113 11.6 8.90 10.4
Deenate 8.0 10.2 17.0 18.0 17.7 27.2 12.1 10.1 125 9.70
Check(untreated) | 7.5 9.90 7.50 | 9.90 7.50 9.90 7.80 10.5 7.80 10.5
% Larval mortality
Cypermethrin 72.2 818 | 77.8 78.0 88.0 82.2 59.4 56.3 49.5 28.0
Esfenvalerate 74.2 66.6 76.5 728 | 80.O0 | 784 52.6 27.8 50.1 27.0
Fenpropathrin 76.2 80.9 50.0 | 80.0 70.0 70.5 50.0 50.0 50.2 27.0
Cyanophos 76.2 789 § 85.7 85.7 72.0 81.8 62.5 38.8 49.6 278
Methomyt 78.9 78.9 82.6 68.0 74.0 70.3 55.6 50.0 70.8 30.0
Diflubenzuron 85.7 68.0 86.5 755 80.0 | 73.2 50.0 | 429 74.9 35.8
Deenate 50.0 714 88.3 79.9 83.5 77.5 522 321 77.0 38.0
Check{untreated) {1 45.0 27.0 45.0 27.0 45.0 27.0 45.0 27.0 45.0 27.0
% Pupal mortality
Cypermethrin 35.2 421 50.0 288 | 358 36.0 24.0 20.0 40.0 42.0
Esfenvalerate 58.2 303 48.8 12.2 320 355 200 14.0 15.6 126
Fenpropathrin 24.0 333 45.5 273 14.0 26.5 25.0 25.0 74.4 70.7
Cyanophaos 40.0 50.0 49.0 283 19.9 28.5 25.0 40.0 38.8 38.8
Methomyl 52.2 55.5 52.1 20.2 16.5 15.8 25.0 400 [ 77.4 73.2
Diflubenzuron 60.3 63.0 56.4 323 20.8 20.0 40.0 42.0 80.0 80.1
Deenate 76.0 74.0 60.0 38.8 28.0 30.0 50.0 50.0 87.3 85.1
Check({untreated} 12.5 113 12.5 11.3 i2.5 113 125 1 113 12.5 113

* The total larval duration including the first 10-days

P= pink bollworm, Pectinophora gossypiella
E= spiny bollworm, Earas insulana
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These results are in agreement with those obtained by Hewady (1990)

indicated that selected larvae of £ /nswiana from cyanophos treatment caused more
reduction in larval period.
2- Pupal duration: Data in Table (1) revealed that the LCsys of insecticides
elongated the pupal duration in most treatments especially fenpropathrin when 1-3
days old eggs were treated. Also, diflubenzuron elongate this duration in 1-day old
eggs of P. gossypiella and 2-3 days old eggs in both insects. These results are in
agreement with those of Abdel Aal {1996) who found that four insect growth
regulators IKI-7899, flufenoxuron, S-71624 and S-71639 caused significantly increase
in pupal duration of Agrofis ipsifon treated as 4" instar larvae.

Also, Deenate elongated the pupal duration when compared with the other
insecticides in 3-day old eggs treatments in both insects and I0-day old larvae of ~.
gossypiella. On contrary in the newly hatched and 10-day old tarvae experiments of £
insufana, esfenvalerate decreased the pupal duration (7.30 and 9.00 days,
respectively).

In addition, cypermethrin, methomyl and Deenate had shortened this duration

against the same insect treated as newly hatched larvae (8.50, 9.50 and 10.1 days,
respectively). Furthermore, all the tested insecticides decreased this duration in 10-day
old experiments of E. /nsulana especially methomyl (7.80 day) compared with the
control value (10.5 day).
3- Larval mortality percentage: LCsys of most experimented insecticides caused
high larval mortality percentages than the check in all the eggs and larva treatments
as shown in Table (1) especially cypermethrin, cyanophos, diflubenzuron and Deenate
in some treatments. Cypermethrin caused high mortality percentage when E. /insulana
treated as 1-day old eggs and newly hatched larvae {81.8% & 56.3%), also the same
insecticide caused high effect in this percentage in 3-day old eggs treatment of pink
and spiny bollworms (88.0% & 82.2%). Cyanophos increased the mortality percentage
of larvae resulted from 2-day old eggs of £. insulana treatment (85.7%) as the same
record of P. gossypieffa. On the other hand, in 10-day old larvae treatment, the same
insecticide caused slightly larval mortality percentage from P. gossypieflz (49.6%).
Diflubenzuron caused high larval mortality percentages in 1-2 days old eggs
treatments against £. gossypiella (85.7% & 86.5%, respectively), also in 10-day old
larvae the same compound has a high efficiency against both insects (74.9% &
35.8%) for the pink and spiny bollworms.

Results of Moawad et &/, (1990) revealed that LCs, values of CME and IKI at
diffirent concentrations of the two IGR induced greater mortality percentage in the
larval stage of the pink bollworm. Also, Shalaby (1996) found that fresh specimens of
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spiny boliworm larvae at 5-day old were selected from 0.5 ppm treatment from IKI-
7899, it was the most effective concentration on larval development inhibition, The
insect growth regulator, cascade (flufenoxuron) acts as chitin inhibitor when 4™ instar
larvae of P. gossypiefia were treated topically. The larval mortality percentages ranged
2.5-98.5% depend upon the concentration (Hussain 1992).

Data in Table (1) showed that Deenate was the most efficient compound
against the pink bollworm in 2-day old egg treatment (88.3%), ailsc in 10-day old
larvae treatment, it gave h_igh larval mortality percentage than the other compounds
against both the Pink and spiny boliworms, (77.0 and 38.0%, respectively).These
results are agree with the data obtained by Sammour and Abdalla (1989) when
diflubenzuron and triflumuron were tested alone or in binary mixtures with some
conventional insecticides (Deenate, Tamaron, DC 702 and Gusathion combination)
against larvae of Heliothis armigera in the labaratory, they found that Deenate was
the best than others, it increased percentage of larval mortality.

The rest insecticides gave a moderate percentages in all treatments except 10-
day old larvae which induced a low mortality percentage compared with the control.
4- Pupal mortality percentage: Data in Table (1) showed that Deenate had a high
delayed effect on pupal mortality percentages in all the treatments against pink and
spiny bollworms except for 3-day old eggs treatment when both insects treated as 3-
day old eggs. The recorded data are agree with Sammour and Abdall (1989) who
proved that Deenate was better than DC-702, Tamaron and Gusathion on pupal
mortality percentages of Heliothis armigera treated as larvae.

In addition, the present data proved that cypermethrin was the most effective
compound on pupal mortality percentages when used against both pink and spiny
boliworms treated as 3-day old eggs. The percentages reached 35.8 and 36.0%,
respectively. On the other hand, esfenvalerate gave slightly effect on pupal mortality
percentage. Recorded data of £ /insulana when treated as 1-2 days old eggs, newly
hatched larvae and 10-day old larvae reached 30.3, 12.2, 14.0 and 12.6%,
respectively. Fenpropathrin had little pupal mortality percentage when £. gossypiella
treated as 1-3 days old eggs (24.0, 45.5 and 14.0%, repsectively). Also Methomyl
showed the little pupal mortality percent when it tested against £. insufana treated as
3-day old eggs (15.8%). The other insecticides came in between,

5- Pupal weights and reduction percentage: As shown in Table (2), the male and
female pupal weights (mg.) drastically affected by insecticidal treatments and the

reduction percentages in both treated insects were recorded.
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a- Male pupal weight:

- Pink boliworm As shown in Table (2), fenpropathrin reduced the male pupal weights
of the pink bollworm treated as 2-3 days old eggs, newly hatched and 10-day old
larvae. In addition cypermethrin caused high reduction percentage of male pupal
weight which resulted from 1-day old egg treatment (68.6%) compared with the other
insecticides. Also, Deenate caused a high decrease in pupal weight when pink
bollworm treated as newly hatched larvae (9.90 mg.).

Generally, all the tested insecticides drastically affect the pupal weights
compared with the control and caused clear reduction percentages of male pupal
waights of the pink and spiny bollworms.

- Spiny bollworm: Table {2) showed that fenpropathrin caused a high decrease in male

pupal weight of the spiny bollworm.
b- Female pupal weight

- Pink bollworm: Fenpropathrin was considered the best compound, showing a high
reduction percentages in female pupal weights when treated as 1-2 days old eggs
(53.0% and 39.4%) and 10-day old larvae (22.1%) compared with the other tested
compounds. Deenate had high values of reduction in female pupal weight in case of
those treated as 3-day old eggs and the newly hatched larvae (39.4% and 32.7%).

- Spiny bollworm: The female pupal weight of the spiny bollworm had a progressive

reduction resulted from 183 days old eggs and 10-day old larvae treatments by
cyanophos (25.2, 37.0 & 48.0 mg., respectively). Fenpropathrin was stifll highly
efficiént than the cther tested compounds as shown in the same table especially when
the spiny bollworm treated as 2-day old eggs and newly hatched larvae (36.3 & 46.8
mg.).

Generally, fenpropathrin caused a high defayed effect against pupal weight
and reduction percentages as shown in Table (2) for males and females of both pink
and spiny bollworms. In addition, Deenate caused a high reduction in the pupal
weights for males and females of the pink bollworm. Also, cyanophos decreased
sharply the female pupal weights of the spiny bollworm.

6- Adult longevity:

a- pink bollworm: Fenpropathrin treatments elongated the adult iongevity than the

other tested insecticides as shown in Table (3). Esfenvalerate caused a high delayed
effect on longevity when the adults treated as 10-day old larvae (40.4 and 39.3 days)
for males and females of the pink bollworm. The other compounds gave a moderate
delayed effect.
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Table 2. Delayed effect of certain insecticides on pupal weights (in mg.) and reduction
percentage of the bollworms.

Pupae treated | Pupae treated | Pupae treated Pupae Pupae treated
as as as treated as
o 1-day old 2-day old 3-day old newly hatched 10-day old
Insecticides
eqgs eggs eggs larvae larvae
P E P ] E P 1 E P L E P E
Male pupal weight (mg.)
Cypermethrin 530 | 341 | 950 § 39.0 | 13.1 | 43.0 10.1 47.0 131 | 471
Esfenvalerate 9.20 { 293 § 115 | 345 | 144 | 40.0 15.3 46.7 17.3 | 47.2
Fenpropathrin 7.20 200 9.00 25.0 12.0 325 10.0 39.8 123 321
Cyanophos 16,7 204 13,2 29.0 14,5 358 14.7 40.0 17.2 40.1
Methamyl 150 | 354 | 158 | 444 | 151 | 485 15.0 47.0 16,2 | 49.1
Diflubenzuron 122 | 315 ) 154 | 390 | 139 | 423 119 45.0 140 | 48.2
Deenate 9.30 28.1 12.0 35.5 12.1 36.7 9.90 42.0 13.2 46.1
Check{untreated) { 16,9 53.5 169 53.5 16.9 53.5 17.9 54.3 179 54.3
% Reduction in male Pupal weight
Cypermethrin 68.6 36.3 43.8 27.1 22.5 19.6 436 134 26.8 13.3
Esfenvalerate 45.6 45.2 319 35.5 14.8 25.2 14.5 14.0 3.35 13.1
Fenpropathrin 57.4 626 | 46.7 53.3 289 393 44.1 26.7 313 40.9
Cyanophos 1.18 61.9 219 454 14.2 331 179 263 391 26.2
Methomyl 11.2 | 338 | 651 | 17.0 | 10.7 | 9.35 16.2 13.4 945 | 9.58
Diflubenzuron 278 3 411 ] 888 | 271 | 178 | 209 335 7.1 218 11.2
“Deenate 44.G 47.5 289 336 284 314 44.7 22.7 263 15.1
Check{untreated) { 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
' Fermale pupal weight {mg.)
Cypermethrin 10.4 39.0 13.1 43.5 159 48.4 17.0 51.0 18.3 513
Esfenvalerate 10.1 353 15.8 38.5 153 42.1 16.0 50.9 19.1 50.0
Fenpropathrin 930 1 278 | 120 | 363 [ 152 [ 305 | 170 468 | 162 | 48.2
Cyanophos 122 | 252 ]| 160 | 37.0 § 17.2 | 363 17.9 479 19.1 | 48.0
T_Methom\H 17.0 40.6 17.8 471 17.2 511 16.8 50.4 185 533
Diflubenzuron 140 | 351 } 159 | 454 ) 154 | 49.1 16.0 49.8 18.2 | 54.4
Deenate 12.1 32.2 13.8 40.0 12.0 422 14.0 47.8 17.3 49.2
Check(untreated) | 198 | 566 { 198 | 566 | 198 | 56.6 208 57.8 208 | 57.8
% Reduction in female Pupal weight
Cypermethrin 47.5 311 33.8 231 19.7 14.5 18.3 1.8 12.0 11.2
| Esfenvalerate 489 | 37.6 | 20.2 | 319 | 227 | 256 23.1 11.9 8.17 13.5
Fenpropathrin 53.0 50.9 39.4 359 23.2 30.2 18.3 19.0 22.1 16.6
Cyanophos 38.4 555 19.2 346 13.1 359 139 17.1 8.17 169
Methomyt 141 )} 283 ] 101 | 168 ] 131 | 9.72 19.2 128 111 | 72.79
Diflubenzuron 293 | 379 | 197 | 198 ] 222 } 133 231 13.8 125 | 588
Deenate 389 | 431 | 303 | 293 | 394 ) 254 32.7 17.3 16.8 14.9
Check{untreated) | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

P= pink boliworm, Pectinophora gossypiella

E= spiny bollworm, Earias insulana
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b- spiny_bollworm: The recorded data in table (3) showed that fenpropathrin had the
highly delayed effect on the longevity of both males and females in all treatments of

the spiny boliworm. Deenate had the best delayed effect on adults longevity when
males and females treated as 3- day old eggs (33.0 and 37.8 days). Cyanophos had a
high delayed effect on the adult longevity initiated from newly hatched larvae
treatment (29.5 and 33.5 days). Also, cypermethrin caused good delayed effect on the
longevity of males and females adults when treated as 1-day old egg (45.9 and 44.9
days). Another insecticides (esfenvalerate, methomyl and diflubenzuron) gave a
moderate delayed effect on the adult longevity of the spiny bollworm compared with
the previous compounds.

7- Pre-oviposition period: Table (3) revealed that Deenate has a high delayed
effect on the prolongation of pre-oviposition period of both pink and spiny bollworms
in all treatments, followed by diflubenzuron. The other tested insecticides had a
moderate effect in this respect.

8- Oviposition period: Table (3} showed that Deenate was the most effective
chemical compound shortened the oviposition period in all treatments of both pink and
spiny bollworms, followed by diflubenzuron.In addition the other tested compounds
shortened the oviposition period than the check and had a little delayed effect
compared with the previous two compounds.

9- Post-oviposition period: Data in Table (3) showed that Deenate, diflubenzuron
and methomy! had a slight delayed effect on post-oviposition period in adult females
of both tested insects in all the treatments. Opposite was record with fenpropathrin
inducing the most delayed effect on prolongation of this period. In addition,
esfenvalerate and cyanophos were effective in prolonging this period when the adult
females of the pink bollworm treated as 10-day old larvae (18.2 & 12.4 days). In spiny
boflworm when newly hatched larvae were treated with cyanophos, the post-
oviposition period of the adult females initiated from the treatment was 17.0 days.,

10- Egg laying rate {(No. of eggs / female): Female moths of ~.gossypiclia and F.
insufana that resulted from ali described treatments were allowed to deposit their eggs
until mortality. All the tested compounds (Table 4) caused reduction in egg laying rate
especially fenpropathrin that had the highest reduction rate compared with the other
tested insecticides in both two insects with all treatments, but when the adult females
treated as 10-day old larvae by Deenate, the females laid very low number of eggs
{19.6 and 15.3 eggs) for pink and spiny bollworms. However, in esfenvalerate
treatment, the females laid the highest number of eggs in all treatments compared
with the cther compounds, but it gave fow number of eggs compared with the control

values,
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Table 3. Delayed effect of certain insecticides on adult longevity, pre-oviposition,
oviposition and post-oviposition periods of the bollworms.

38 © adult 48 2 adult 38 9 adult 8 % adult di 7 adult
moths treated moths treated | moths treated mothsatsreated moths treated
Insecticides as as as newly hatched 10-day oid
1-day old eggs | 2-day old eggs | 3-day old eggs iarvae larvae
P E P E P | E P | E P E
Male adult iongevity (in days)
Cypermethrin 34.1 459 355 33.0 37.5 25.0 25.4 21.0 345 30.6
Esfenvalerate 40.5 36.3 32.8 26.0 31.0 27.9 28.8 215 40.4 30.0
Fenpropathrin 439 48.2 40.0 35.8 35.5 30.5 36.0 28.5 37.5 37.2
Cyanophos 36.5 44.5 315 320 28.0 24.0 27.8 29.5 345 30.7
Methomyl 32.0 334 27.0 255 26.0 22.0 275 239 29.6 27.0
Diflubenzuron 32.7 36.6 32.5 28.2 31.0 27.0 35.1 27.8 32.7 30.0
Deenate 37.0 38.2 34.2 290 32.0 33.0 35.2 28.5 38.1 354
Check(untreated) | 19.8 22,5 20.5 16.9 20.8 16.5 20.5 18.5 20.8 17.5
female adult longevity (in days)
Cypermethrin 334 44.9 343 38.9 36.2 29.0 24.4 25.0 334 34.3
Esfenvalerate 40.4 35.2 31.7 31.0 29.6 318 28.0 25.1 393 35.8
Fenpropathrin 429 48,2 39.3 41.9 34.2 345 34.5 30.7 36.4 41'L
Cyanophos 36.3 43.6 29.8 36.0 ] 270 28.0 26.6 335 333 35.7
Methamyl 31.5 321 26.0 303 249 26.0 26.2 27.6 28.4 32.1
Diflubenzuron 32.4 35.6 313 32.0 297 31.0 34.2 30.2 316 35.0
Deenate 36.5 37.6 33.1 32.0 30.7 378 34.2 32.6 36.3 39.4
Check(untreated) 199 208 19.9 20.8 19.9 20.8 19.8 204 19.8 22.4
Pre-oviposition period (in days}
Cypermethrin 15.9 15.5 16.3 11.0 17.2 8.00 6.10 6.00 9.80 8.80
Esfenvalerate 15.0 12.4 8.10 10.1 5.50 7.00 5.00 6.00 8.30 7.90
Fenpropathrin 16.3 20.0 14.0 17.0 11.2 11.8 10.0 8.40 10.1 10.1
Cyanophos 13.1 16.2 9.00 125 7.00 9.00 6.50 6.00 9.50 8.40
Methomyl 18.0 19.0 15.0 16.9 12.0 12.0 120 12.0 12,5 15.7
biffubenzuron 1.2 24.1 20.1 19.0 18.5 17.0 19.3 16.9 16.1 18.5
Deenate 255 258 215 20.9 199 19.1 20.0 19.0 20.6 20.1
Check(untreated) | 3.50 3.40 3.50 3.40 3.50 3.40 3.50 3.10 3.50 3.10
Oviposition period (in days)
Cypermethrin 9.00 9.00 9.00 9.90 9.00 9.00 8.30 9.00 9.80 10.5
Esfenvalerate 6.30 111 7.40 10.9 1c.1 10.8 9.00 11.0 11.8 11.5
Fenpropathrin 7.00 10.5 8.10 9.20 7.00 8.20 7.40 8.30 10.2 11.0
Cyanophos 7.50 11.4 9.00 9.10 10.0 7.00 9.10 10.5 114 111
Methomyl 9.50 8.00 7.00 9.30 8.90 8.90 9.20 10.0 10.5 108
Diftubenzuron 6.20 5.00 6.20 7.80 6.00 8.00 8.50 7.30 8.00 10.5
Deenate 4.80 4.00 5.00 5.20 4.80 6.30 6.30 6.00 6.20 9.30
Check{untreated) 118 11.8 119 11.8 119 11.8 11.8 11.8 11.8 13.8
Post-oviposition pericd (in days)
Cypermethrin 8.50 204 9.00 18.0 10.0 12.0 10.0 10.0 12.0 15.0
Esfenvalerate 20.0 10.8 17.3 9.00 14.0 8.00 14.0 8.10 18.2 16.4
Fenpropathrin 20.3 17.9 17.2 157 16.0 145 7.1 14.0 16.1 20.0
Cyanophos 15.7 16.0 11.8 14.4 10.0 12.0 11.0 17.0 12.4 16.2
Methomyl 5.00 5.90 4.60 5.70 4.60 5.80 5.00 5.60 5.40 5.60
Diflubenzuron 5.00 6.50 5.00 5.80 5.20 6.00 8.20 6.30 7.50 6.00
Deenate 6.20 7.80 6.60 5.90 6.00 12.5 8.40 7.60 9.50 10.0
Check({untreated) ¥ 4.50 5.60 4.50 5.60 4.50 5.60 4,50 4,50 4.50 5.50

P= pink bollworm, Pectinophora gossypiella

E= spiny bollworm, Earlas insuiana
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11- Rate of hatchability: The oviposited eggs by the adult females initiated from
the treatments used were subsequently left until hatching. Table (4} revealed that all
the tested insecticides reduced the rate of hatchability percenatges in both insects in
all treatments. Esfenvalerate gave highly delayed effect against rate of hatchabillity
percentage of eggs deposited by adult females which initiated from 1-day old eggs
treatment of the pink and spiny bollworms (10.1% and 17.2%). On the other hand,
cyanophos had a high delayed effect on reduction the hatchability of eggs deposited
by adult females initiated from 2-3 days old eggs of the spiny bollworm (18.9 and
19.0%).

Deenate had the same trend of hatchability rate in the pink bollworm when
the adult females treated as 2-3 days oid eggs, the eggs deposited by the females had
hatchability percentage 18.9 and 16.7%. In addition, Deenate reduced the egg
hatchability deposited by adult females which initiated from 10-day old larvae in both
insects {12.6 and 16.0% for pink and spiny bollworms).

From the same table, fenpropathrin still has the highest delayed effect on the
hatchability percenatge of the eggs which deposited by the females initiated from
newly hatched larvae treatment of the pink and spiny bollworms (10.8 and 12.7%).
The other insecticides (cypermethrin, methomyl and diflubenzuron) had the least
delayed effect on the rate of hatchability compared with the previous insecticides, but
gave lower hatchability compared with the check.

12- Control of hatchability percentage: Data in Table (4) showed that delayed
effect of the most tested insecticides gave highly control of hatchability percentages of
eggs deposited by adult females initiated from the treatments used especially
fenpropathrin and diflubenzuron. Deenate had excellent delayed effect against both
insects in all treatments. Also, cypermethrin and methomyl gave a high result
especially when the eggs deposited by the adult females initiated from 1-3 days old
eggs treatments. In addition methomyi gave a high delayed effect when the eggs
deposited by adult females initiated from 10-day old farvae treatment (95.8% &
95.0%) of the pink and spiny bollworms. However, esfenvalerate and cyanophos gave
good delayed effect, but considered had low effective compared with the previous
insecticides.

13- Fecundity percentage: Data in Table (4), proved that the delayed effect of
fenpropathrin caused excellent reduction from fecundity percentages in all treatments
of both insects, but when the adult females treated as 10-day old larvae, the Deenate
gave a high delayed effect on the fecundity percentage than the other insecticides
(13.5% for pink bollworm and 10.7% for spiny boliworm). Diflubenzuron and

methomyl gave very good results in reduction of the fecundity percentages
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compared with cyperrnethrin. These results are agree with Shalaby (1996) who found
that all doses of IKI-7899 produced progressive reductions in fecundity of the pink and
spiny bollworms. While, esfenvalerate and cyanophos gave the least percentages of
fecundity than the other tested compounds.

14- Sterelity percentage: Data in Table (4) revealed varied increase of sterelity
percentages by the tested insecticides depends mainly on the chemical nature of
tested compound.

Cypermethrin: Caused good sterelity in all treatments except when the adult
moths treated as newly hatched larvae, it caused least effect (34.5% for pink
bollworm and 66.7% for spiny bollworm).

Esfenvalerate: Caused a high delayed effect in the most treatments especially
when the adult moths treated as 1-day old eggs (89.9% for pink bollworm and 82.8%
for spiny bollworrn}, while the adult moths of the pink bollworm treated as 2-day oid
eggs and the adult moths of both insects initiated from treated newly hatched larvae
caused a low delayed effect on the sterelity percentages compared with the other
tested compounds, compared with the control (check).

Fenpropathrin: Caused a high delayed effect in all treatments especialty when
the adult moths of both pink and spiny bollworms treated as newly hatched larvae
than the other insecticides.

Cyanophos: Casued a high delayed effect in all treatments especially when the
adult moths of the spiny bollworm treated as 2-3 days old eggs (81.1 and 81.0%)
than the other compounds.

Methomyl and diflubenzuron: Caused good percentages in all treatments.,

Deenate: Caused high delayed effect in all the treatments especially when the
adult moths of the pink bollworm treated as 2-3 days old eggs (81.1 and 83.3%), alsc
the adult moths of both insects initiated from treated 10-day old larvae (87.4% for
pink boliworm and 84.0% for spiny bollworm) than the other tested compounds.

On basis of the different criteria used, the delayed effect of tested insecticides
could be classified into two categories as foliows:

1- The first category represented the insecticides with a high delayed effect i.e.
fenpropathrin and Deenate.

2- The second category represented the insecticides that revealed an intermediate
delayed effect, i e. cypermethrin, esfenvalerate, cyanaphos, methomyl and -

difilubenzuron.
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Table 4. Delayed effect of certain insecticides on egg laying rate, hatchability rate,
control of hatchability, fecundity and sterelity of the boilworms.

adult ¢ adult 9 adult § adult =1 it treated
treated as
treated as treated as treated as newly as
mnsecticides 1-day oid 2-day old 3-day oid hatched 10I-driy old
egygs €ggs eggs larvae arvae
P E P I E P | E PT E P | E
Egg laying rate {No. of eggs / female}
Cypermethrin 311 285 [ 399 301 | 493 [ 383 [ 612 [ 408 [515] 383
Esfenvalerate 65.5 | 87.0 | 70.2 | 944 | 864 | 1053 | 89.1 | 98.3 | 60.2 99.5
Fenpropathrin 154 | 135 [17.2) 149 | 1923 1| 20,1 | 185 | 158 | 204 18.1
Cyanophos 50.0 | 85.0 | 50.0 | 90.1 | 63.2] 100 | 60.0( 100 | 50.5 85.2
Methomyl 2597 19.0 1 200 244 | 301 | 275 | 384 | 200 ; 28.0 20.5
Diflubenzuron 19.1 | 189 | 21.0 | 218 [ 2691 264 | 229 ¢ 298 | 255 198
Deenate 1851 16.0 [ 189 | 182 [ 241 | 245 | 208 | 200 19.6 153

Check(untreated) | 145 | 140.6 ) 145 ) 140.9 | 145 | 140.6 | 145 1435 | 145 143.5
% hatchability

Cypermethrin 26.0 ) 27.0 1200 | 299 [ 245 | 395 | 705 | 333 | 25.2 27.0
Esfenvalerate 101 ) 17.2 764 | 20.0 | 23.3 ) 257 j 688 523 | 30.0 29.0
Fenpropathrin 258 | 18.0 [ 294 | 230 | 368 | 350 | 108 ] 127 | 15.2 18.8
Cyanophos 269 198 {209 189 | 31.7 | 190 | 284 | 185 ; 283 27.9
Methomyl 238 | 400 | 228 | 435 | 2927 444 ) 40.0 | 30.0 18.8 23.0
Biflubenzuron 215 250 {200 | 332 [ 240 | 376 | 304 | 209 | 150 20.8
Deenate 175 229 | 189 | 280 {167 | 360 | 30.0 | 185 | 126 16.0

Checkfuntreated) [ 84.2 | 646 | 842 | 646 | 842 | 646 | 87.2 ; 65.6 | 87.2 65.6
% Control of hatchability

Cypermethrin 934 | 914 | 935 | 926 (901 834 | 683 | 856 | 89.7 89.1
Esfenvalerate 946 | 836 [ 563 | 845 |1 8351 702 | 51.5 ] 47.7 | 857 69.3
Fenpropathrin 96.7 | 974 | 959 | 972 1942 | 92.2 [ 984 | 979 ; 975 96.4
Cyanophos 889 | 815 | 914 | 86.1 | 836 79.1 | B6.5 | 803 | 887 74.7
Methomyl 949 | 91.6 {962 | 913 (928 | 866 [ 878 | 836 {958 95.0
Diflubenzuron 966 | 948 | 966 ) 941 (947 | B9.1 ; 945 | 956 | 96.9 95.6
Deenate 974 ) 959 | 971 958 [ 967 | 90.3 | 95.3 | 96.1 | 98.0 97.5

Check{untreated) | 0.00 | 6.00 [ 0.00 | 0.00 { 0.00 | 0.00 [ Q.00 | 0.00 ;| 0.00 0.00
% Fecundity

Cypermethrin 214 ) 206 | 275 | 214 | 340 | 272 | 422 | 284 | 355 26.7
Esfenvalerate 452 | 619 [ 484 | 671 {59.6 | 749 [ 614 | 68.5 | 415 693
Fenpropathrin 106 | 960 { 1191 106 ) 133 | 143 | 128 | 111 | 141 12.6
Cyanophos 3451 605 (345 ) 64.1 ) 436 ) 711 | 414 | 69.7 | 348 59.4
Methomyl 179 | 135 | 138 | 142 | 208 | 196 | 26,5 | 139 | 193 14.3
Diffubenzuron 13.2 | 134 ] 145 155 | 186 | 188 { 158 | 178 | 17.6 13.8
Deenate i2.8 114 | 130 { 129 | 166 17.4 14.3 139 135 10.7
Check({untreated) { 0.00 | G.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00 0.00
% Sterelity
Cypermethrin 740 | 73.0 [ 80.0)] 70.1 | 755 605 } 345 | 66.7 | 748 73.0
Esfenvalerate 89.9 | 828 | 236 | B0OO | 76.7 | 743 | 31.2 | 50.0 | 70.0 71.0
Fenpropathrin 7421 820 {706 | 77.0 ! 632 | 650 | 89.2 | 873 [ 848 81.2
Cyanophos 731 ] 802 [ 791 ] 81.1 | 6831 810 | 716 | B15 | 717 72.1
Methomyl 76,2 | 60.0 | 77.2 | 565 | 70.8 | 556 | 0.0 | 70.0 | B1.2 77.0
Diflubenzuron 785 ) 750 (800 | 668 ) 76.0 | 624 | 696 [ 79.1 | 85.0 79.2
Deenate 8254 771 [811) 720 | 833! 640 | 7151 B15 [ 874 84.0

Check(untreated) { 158 | 354 | 158 | 354 [ 158 | 354 | 128 | 344 | 128 344

P= pink bollworm, Pectinophora gossypiciia E= spiny bollworm, Earias inswlana
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