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ABSTRACT

The efficacy of insect growth regulators. chromalenozide
{Virtu) 80% WP, and 3% SC, methoxyfenozide (Runner) 24% SC and
chlorfluazuron (Atabron} 3% EC against the cotton leafworm larvae
was studied. The toxicity of the three tested insecticides against the 4™
larval instar is arranged as follows according to LCsy values
chlorfluazuron, chromafenozide and methoxyfenozide.

Evaluation of the tested IGRs in lab-field experiment had initial
toxicity of 100% mortality for both the 2" and the 4" instar in the 1¥
period. Their mean residual effect against the 2 instar was 70, 67.7.
65.7 and 62.7% for methoxyfenozide, chromafenozide 5% SC, 80%
WP and chlorfluazuron 5% EC. respectively. The same order was
obtained against the 4” instar with 83.3. 81.7. 80 and 78%. Studying
the efficacy of the tested insecticides under the field conditions
showed that the number of larval instars was reduced in all treatments.
The resuits confirm the high efficacy of the IGRs to high infestation
with S. Jittoralis on cotton plants. The tested insecticides can be
statistically classified descendingly as follows: chromafenozide 80%
WP: methoxyfenozide 24% SC; chlorfluazuron 5% EC and
chromafenozide 3% SC against the 4” larval instar. According to food
consumption study the means of consumption index (C.1.) for the 5"
larval instar significantly decreased below that of control check in all
treatments and were arranged in descending order as follows:
chromafenozide 80% WP, chlorfluazuron 3% EC, chromaienozide
3% SC and methoxyfenozide 24% SC. The same trend was found
with the 6" larval instar of S. lizrorafis. Comparisons based on the
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overall mean during the whole experimental periods indicate
significant reduction in growth rate compared with the control.

Key words: cotton leafworm,efficacy, food consumption, growth rate,
insect growth regulators

1. INTRODUCTION

Cotton leafworm is one of the most important economic pests
on cotton and vegetable crops. The intensive use of conventional
pesticides caused some side effects such as pest resistance, pest
resurgence and outbreak of secondary pests. The needs for specific
compounds against economiz insects are becoming moie and e
important. in this respect, recent chemical groups with different mode
of action such as insect growth regulators (IGRs) were introduced.
IGRs are new tools for controlling of pest population since they act
during the sensitive periods of insect development. causing
morphological abnormalities and physiclogical disorders, as well as
death of the treated insects.

The juvenoids belonging to phenvlthiourea group (Benzoyl
urea). juvenile hormone analogues (JHA) or mimics (JHM) are used
as successful alternative compounds for pest control (Radwan and
Rizk, 1975, Abo Elghar ei «f.. 1978) and are known to affect the
metabolic processes of ingested food (Radwan er al.. 1986).

Wing et af.. (1988) and Wing and Aller (1989) proved that the
insecticidal active members of diacylhvdrazines (tebufenozide and
methoxyfinozide) functioned as agonists or mimics of the insect
molting hormone, 20-hydroxyecdysone (20E). Methoxyfenozide is
the latest commercially developed compound in this class
commercially and is the most potent analogue against lepidoptera
larvae (Ishaava er «l., 1995. Le er al, 1996; Trisyono and
Chippendale 1997 and Smagghe ¢/ oi., 1999).

Benzylphenyl urea act on insects of various orders by inhibiting
chitin formation. thereby causing abnormal endocuticular deposition
and abortive molting. Studies of the mode of action of chlorfluazuron
(atabron) revealed that the compound alters cuticle composition
especially that of chitin. thereby affecting the elasticity and finnness
of the endocuticle. The reduced level of chitin in the cuticle seems to
result from the inhibition of biochemical processes leading to chitin
formation {Ishaava 1990). Slansky and Scriber (1985) indicated that
the amount of food consumed by a larvae ifluences its performance,
growth rate, developmental time, final body weight and survival.



Efficacy of snme insect growtl regulators ..o

The purpose of this study was to evaluate 1- the efficacy of two
members of the diacylhydrazines: methoxyfenozide (Runner 24% SC)
and chromafenozide at two formulations (Virtu, 5% SC and 80% WP)
in addition to chlorfluazuron (Atabron 3% EC) which is a member of
the benzoyl urea against the second and the fourth larval instars of
cotton leafworm (laboratory and field strains) in laboratory and field.
2- estimate the residual effect of the tested insecticides on food
consumption and growth rate.

2. MATERIALS AND METHODS

Used IGRs
|-Chromafenozide (virtu 3% SC and 80% WP): 3, 4-dihydro-5-
methvI-2H-1-benzopyran-6-carboxylic acid 2-(3,5-

dimethylbenzoy)-2-(1,1-dimethylethvl) hydrazide. Virtu 5% SC
and virtu 80% WP were tested at recommended rate (400 ml and
25 g/fed.).

2- Methoxyfenozide (runner 24% SC at 150 mi/fed.): 3-methoxy-2-
methylbenzoic acid 2-(3.5-dimethylbenzoyl}-2-(1,t-
dimethylethyl) hydrazide.

3- Chlorfluazuron (atabron 5% EC at 400 mi/fed.). N [[[3. 5-dichloro-
4- [[3-chlor-5- (trifluromethyl)-2-pyridinyl] oxy] phenyl] amino]
carbonyl]-2.6-difluorobenzamide.

Leaf dipping technique

A laboratory strain of S. littoralis was reared under laboratory
conditions at 25°C+2 and 75+5% RH for several generations as
described by EL-Defrawi er al.. (1964). Cotton leaves were dipped
into the insecticide solution for 10 seconds. then left to dry. Five
replicates with 10 larvae of the 4™ instar per replicate. The larvae were
allowed to feed on treated fresh leaves for 48 hours, then on untreated
fresh leaves for the 72 hours. The percentage mortality was recorded
in the fifth day and corrected by Abbott’s formula (1925). The data
were then subjected to probit analysis to calculate the regression

equations, slope of regression lines and LCsy and LCy of the tested
[GRs.

Field ~lab. test

The experiment was carried out in the farm of Faculty of
Agriculture, Cairo University. The experimental area was divided
according to the complete randomized block design including four
replicates (6X7 em”) for each treatment. The tested insecticides; viriu
5% SC and 80% WP. runner 24% SC and atabron 5% EC were used
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at their recommended rates; 400 ml, 25 gm, 150 ml and 200 mi/fed.,
respectively. A CP-3 knapsack sprayer was used in applying the
insecticides as foliar treatment.

The tested field strain was collected as egg-masses from El-
Fayum Governorate and reared for one generation under laboratory
conditions. Two treated leaves were put in each jar with twenty 2™ or
4™ farval instar. Five replicates were used for each treatment and each
instar. The larvae were allowed to feed on the treated leaves for 2
days and then for 3 days on untreated leaves. The treated leaf samples
were collected randomly at four intervals at 0- 1, 7- 8, 14-15 and 21-
22 days after spraying, respectively. Alive and dead larvae of S
littoralis were recorded after 5 days in each period. An untreated
check was included in the test by feeding designated larvae on
untreated leaves.

Field test

This experiment was conducted at El-Fayum Governorate
under field conditions to evaluate the tested insect growth regulator
compounds. chromafenozide 5% SC and 80% WP, methoxyfenozide
24% SC and chlorfluazuron 5% EC against S. littoralis on cotton.
They were applied at thetr recommended rates: 400 ml, 25 gm, 150 ml
and 400 ml /fed.. respectively.

The experimental area was divided according to the complete
randomizud biock design including four replicates for each treatment.
The area of each replicate was one Kirate (175 m’). A back motor
sprayer was used in applying the insecticides as foliage treatment. The
tested insecticides were sprayed at the beginning of August after
attacking the second aggressive generation of S. lintoralis cotton
plants.

Cotton was kept under observation until the number of egg
batch increased. All of egg batches were collected from experimental
area and burned. Then, the new egg batches were left off on cotton
plant leaves for about seven days to obtain newly hatched and young
larvae of S. littoralis. Ten selected cotton plants for each replicate
were marked and the young larval stage (1", 2" and 3" instars) were
counted early in the morning on such plants before spraying and
throughout the experimental period at 3. 5. 7 and 9 days after
spraying. New egg batches were collected and burned every day after
spraying. Efficacy of the treatments was determined on the basis of
the percentage reduction in the number of voung larval stages of S.
littoralis according to Henderson and Tilton formula {1955).
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Estimation of biolegical activity

Three experiments were conducted in the laboratory to evaluate
the effect of the tested insecticides on different biological aspects of
the fourth, fifth and sixth larval instars of cotton leafworm. The
previously mentioned method was also applied in this test by using
newly ecdysed 4”, 5" and 6" larvae after 3 h. of starvation. Every day.
the larvae were wzighed before and after feeding. Also, fresh leaves
were weighed before and after feeding.

Feeding rate, which is the amount of food consumed during the
feeding period of each instar, was expressed as day per larvae. These
parameters were calculated according to the equations described by
Waldbauer (1968).

Consumption index (CI)=C/ (T) X (A)
Growth rate (GR) = G/ (T) X (A)
Where:

C= Fresh weight of consumed leaves

T= Duration of feeding period

A= Mean fresh weight of the larva during the feeding period

G= Fresh weight gain of the larvae.

Data were subjected to analysis of variance (ANQOVA) and
means were separated by Duncan multiple range test (Duncan, 1955}.

3. RESULTS AND DISCUSSION

3.1. Toxicity of the tested insecticides to the laboratory strain of
S linoralis
The results in Table (1) show the efficiency of the tested
insecticides: chlorfluazuron, chromafenozide and methoxyfenozide
against the fourth larval instar of S finoralis. The candidate
insecticides were arranged according to L« values in the following
descencing  order;  chlorfluazuron,  chromafenozide  and
methoxyfenozide. Chlorfluazuron which, belongs to benzoylurea
group was more effective than the other two tested compounds,
which  belong to diacylhydrazines (chromafenozide and
methoxyfenozide). In contrary, according to LCg value
methoxyfenozide was the most effective insecticide followed by
chlorfluazuron and then chromafenozide. Concerning the slope
values of the toxicity lines, methoxyfenozide showed the steepest
toxicity line with slope value 433 followed by chromafenozide
(2.25) and chlorfluazuron (1.87).
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Table (1): Comparative toxicity of the tested IGRs to the 4” larval
instar of S. litioralis.

LCx Lower | Upper | LCy,
(ppm} | limit | limit | (ppm)

Insecticide Toxicity
Index

Slope Folds

Chlorfluazuron 2.05 - ——— 9.96 1.87 100.0 1.79

Chromafenozide 3.00 .59 3.57 .15 | 2.25 684 | 1.22

Methoxyfenozide | 3.66 3.34 404 | 724 | 4.33 560 | 1.00

3.2, Efficacy of the tested insecticides against the cotton leafworm

S. littoralis larvae .

Evaluation of the tested insecticides chromafenozide 80% WP,
chromafenozide 5% SC, methoxvfenozide 24% SC and
chlorfluazuron 5% EC was carried out in lab-field test. Results are set
out in Table (2). Gevneraliy, the percentage mortality of the second and
the fourth larval instars of S flirtoralis was 100% in the first and
second periods using all tested insecticides. The percentage
mortalities of the second larval instar after five days in the third
period were 81, 85, 84 and 68% by using chromafenozide 80% WP,
chromafenozide 5%  SC, methoxyfenozide 24% SC  and
chlerfluazuron 5% EC, respectively. The corresponding values for the
fourth larval instar were 92, 88, 90 and 80%, respectively. The
percentage mortalities of the second larval instar afier 5 days in the
fourth period were 20. 18, 26 and 26% by using chromafenozide 80%
WP, chromafenczide 5% SC, methoxyfenozide 24% SC and
chlorfluazuron 5% EC. respectively. The corresponding values for the
fourth larval instar were 48, 57. 60 and 54%, respectively.

The means of residual effect of chromafenozide 80% WP,
chromafenozide 5% SC. methoxyfenozide 24% SC and
chlorfluazuron 5% EC on the second larval instar at the 2", 3 and 4™
intervals were 65.7. 67.7, 70.0 and 62.7%, respectively. The
corresponding values on the fourth larval instar were 80.0, 81.7, 83.3
and 78.0%. respectively. It is evident from the data that there are no
differences between the recommended insecticides; chromafenozide
5% SC, methoxyfenozide 24% SC and chlorfluazuron 5% EC and the
new formulation of chromafenozide (80% WP) in their efficacy
against the second and the fourth larval mstars of S. fittoralis. It may
be due to the amount of active ingredients that reached cotton plant
were the same (20 g) except for methoxyfenozide. which was 36g.

3.3. Efficacy of the tested insecticides against S. lintoralis

Fie'd experiment was conducted to evaluate the tested IGRs
compounds; chiomafenozide 80% WP, chromafenozide 5% SC.
methoxyfenozide 24 % SC and chlorfluazuron 5% EC against cotton
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Table (2): Initial and residual effect of the tested insect growth regulators on the second and fourth larval instars of
S littoralis at indicated post treatment intervals.

Rate/ Inijtial effect Residual effect
Insecticide fed 1* period 2" period | 3™ period | 4" period Mean
. 27 r gl | gl | qAT | gtk 2 ] g% 2°d yud
Chromafenozide 80% WP 25¢g 100 100 | 9 | 100 | 81 92 20 48 | 657 80.0
Chromafenozide 5% SC 400 m| 100 100 | 10 { 100 85 88 18 57 {677 81,7
Methoxyfenozide24% SC 150 ml 100 100 [ 100 { 100 84 90 26 a0 70,0 833
. Chlorfluazuron 5% EC 400 ml 100 100 | 94 100 68 80 26 54 | 627 78.0

Table (3): Percent reduction in infestation of S. /ittoralis after spraying the cotton plants with IGRs during 2005
cotton season.

% Reduction in infestation at indicated

. Rate/ days Residual
insecticide Total mean
fed. 3 effect
5 7 9
(Initial kill)
enozide 80° 830 48 1 920 | 941 | 903 885
Chromatenozide 80% WP 5 . : ‘ ‘ : -
Chromalenozide 5% SC 400 ml 83.5 926 98.1 99.5 96.7 93.4
Methoxyfenozide 24% SC 150 mil 83.6 924 | 971 992 96.3 93.1
1
| Chlor fluazuron 5% EC 400! 84.5 93.5 99.3 100.0 97.6 94.3
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leafworm on cotton plants. The tested compounds did not show any
phytotoxic symptoms on cotton plants when applied at the tested
rates. The IGRs application started when the number of larval instars
ranged between 25.2 and 30.4 larvae per plant. The efficacy of the
tested insecticides against larval instars of S littoralis was estimated
after 3, 5, 7 and 9 days post application. Results indicated that there
were differences between the control and the IGR treatments and also
slight differences occurred between the tested insecticides. Evaluation
data after three days of spraying (initial kill) showed that the number
of alive larval instars was reduced in all treatments at different rates
according to the insecticide used.

The efficacy of tested IGRs was expressed as a percentage
reduction in alive larval instars of S. listoralis after 3, 5, 7 and 9 days
of spraying, which were 83.0. 83.3, 836 and 84.5 using
chromafenozide 80% WP, chromafenozide 5% SC, methoxyfenozide
24% SC and chlorfluazuron 5% EC. respectively. The corresponding
values after 5 days of application were 84.8, 92.6, 92.4 and 93.50%,
respectively.  Also, they were 92.0, 98.10. 97.1 and 99.3%.
respectively after 7 days of application. The residual and general
effect values indicated that there were no differences in the efficacy of
the tested compounds against the cotton leaf worm on cotton plants
under field conditions. Also, there was no difference in the efficacy of
the two formulations (WP and SC) of chromafenozide against cotton
ieaf worm. The results confirm that IGRs gave excellent control to the
high infestation of S. /ittoraiis larvae on cotton.

3.4. Effect of IGRs on food consumption

Consumption index (C.l) is one of the feeding activity
parameters. The results of food consumption of the three tested larval
instars (4", 5" and 6") of S. lintoralis after feeding on leaves treated
with the tested compounds are presented in Tables (4, 5 and 6).
Comparing the results of the four compounds against the 4™ farvat
instar in Table (4) showed that there 15 a significant difference in C.1.
between the untreated check and the treatments. In each of the four
tested inturvals there were also differences between the compounds.
The results reveaied that in the first interval significant difference
between all of the tested compounds and the untreated check.
Although chromafenozide 80% WP and chromafenozide 3% SC had
the same active ingredient and also the amount of a. but there were
significant difference between the two different formulations
consumption index in the first period. On the contrary, there is no
significant difference between them in the second period. Three tested
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compounds had significant difference in between and differed also
from the control in the second period.

In the third interval, the consumption indeces of
chromafenozide 5% SC and chlorfluazuron 5% EC differed
significantly and they were more than those in untreated check.
Methoxyfenozide 24% SC treatment had no significant difference
than check, while chromafencozide 80% WP differed significantly than
all the treatments and also the check. The results of the last interval
(fourth) indicated that there was no significant difference between the
treatments of chromafenozide 5% SC and methoxyfenozide 24% SC
in C.I. and both were more than the check. It is evident from the
results of the fourth interval that there were slight differences between
the treatments and the check in consumption index. The mean of C.I.
for the tested IGRs through all periods indicated that the treatments
were lower than those in the check. They can be statistically classified
descendingly according to their exhibiting the consumption to
chromafenozide 80% WP, methoxyfenozide 24% SC, chlorfluazuron
5% EC and then chromafenozide 5% SC.

All of the tested compounds differed than the untreated check
in their effect on food consumption of the 5™ larval instar of S.
{ittoralis (Table 5). It was clearly found that the consumption index of
5™ larval instar significantly decreased below that of the untreated
check in all treatments. In the second period, the data revealed a
similar trend of the effect of tested 1GRs on the food consumed with
high decrease in C.1. by using chromafenozide 80% WP. No
significant difference in the food consumption could be detected
between the untreated check and chlorfluazuron 5% EC in the third
interval. It was also found that the mean values of C.] for the tested
IGR through all periods indicated that the treatments were lower than
those of check and could be arranged descendingly as chromafenozide
80% WF, chlorfluazuron 5% EC, chromafenozide 5% SC and
methoxyfenozide 24% SC.

The same trend of efficacy of the tested insecticides on the
food consumption of the fourth and fifth larval instars was also found
in the sixth larval instar of S. litroralis (Table 6). All intervals showed
that the C.1. means were 0.73, 0.65, .49 and 0.68 for chromafenozide
80% WP, chromafenozide 5% SC, methoxyfenozide 24% Sc and
chlorfluazuron 5% EC, respectively. compared to 1.09 in the check.
Accordingly. the present data confirmed that feeding the different
tarval instars on leaves treated with IGR compounds resuited in the
reduction in food consumption.
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Table (4): Food consumption {C.1.) for the 4™ instar larvae of 5. lioralis after feeding for 48 hours on cotton leaves treated with the tested 1GRs.

Mean C.I. values at the indicated testing intervals
1 interval 27 interval 3Tinterval 4™ interval
Insecticide Rate/fed. 0-1 day 7-8 day £4-15 day 21-22 day Mean
| C.l Change % C.l. Change % C.1 Change % C.1. Change %

Chromalenozide < d b d be <

$0% WP 25¢ 8.90 43.67 22.38 11.72 9.73 22.47 8.27 1.54 12.32

gj‘f‘;‘gﬂfe""”d“ 400 ml FL76 25.57 23.50° 730 15.95° 22709 9.50° -13.10 15.18°

AR

;ﬁi}:‘g?’f‘"‘““d“ 150 ml 13.56" §4.18 16.22¢ 36,02 11.85° 5.58 9.88° -17.62 12.88"

g';:?:rgummn 400 mi 12,62" 2013 19.58° 22.76 14.38" 14,58 7.52 ﬂ 10.48 13. 53°
| Control 15.8° 25.35° 12.55° 8.40" 15532

.SD. 195 1.58 1.02 0.72 0.75

Table (5): Food consumption (C.L.) for the 5% instar larvae of S. litoralis after feeding for 48 hours on cotton leaves treated with the tested IGRs.

Mean C.1. values at the indicated testing interv

als

1" interval 0-1 day

2" interval 7-8 day | 3" interval 14-15 da

4" interval 21-22 day
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Insecticide Rate/fed C.L Ch:l/nge C.L Ch:a/nge C.l Change % C.L Change % Mean
o 0

Chromafenozide 80% WP 25p 297 2481 2.8 56.01 3.02°¢ 54.17 2.70™ 11.77 2.77°
Chromalenozide 5% SC 400 ml 1.46° 63.04 | 520" 3.88 5.69° 13.66 2.15° 29.74 3.63°
Methoxyfenozide 24% SC 150mi | 2,29 203 | 463" 14.42 6.80° -3.19 2177 26.09 3.97°
Chlorfluazuron 3% EC 400mi | 1.03° 73.92 4.5° 16.82 5277 20.03 2.83° 7.52 341°
Countrol -—- 395" _— 5.41° - 6,597 mn 3.06° - 475°
L.S.D. 0.72 0.60 0.69 — | 0% 0.29
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3.5.Effect of IGRs on growth rate of 5. /intoralis larvae

The effect of the tested compounds on the growth rate (GR)
of 4% 5% and 6™ larval instars of 8. lirtoralis after feeding on treated
cotton leaves are set out in Tables 7, 8 and 9, respectively. Generally,
it was fcund that the growth rates of the different larval instars
increased gradually from the first interval up to the fourth interval.
The percentage reduction in G.R. of the fourth larval instar in the
treatments was high at the first interval and ranged between 75.96 and
100%. On the contrary, it was low in the fourth interval and ranged
between12.3 and 29.62%. The mean of G.R. through the experimental
intervals indicated that there were great differences between the
treatments and the control. They were 0.192, 0.212, 0.006 and (.057
in the treatments of virtu 80% WE, virtu 3% SC. runner 24% SC and
atabron 5% EC compared to 8.493 in the check treatment.

Also. it was found that the tested IGRs were able to suppress the
growth rate of the fifth and the sixth larval instars to different degrees
in comparison to that of the untreated control. The suppression of
G.R. preatly varied according to the time elapsed after spraying. The
same results obtained by the fourth larval instar were obtained for the
fifth and sixth larval instars. The mean of G.R. of the fifth larval instar
during the whole experimental intervals were -0.04, 0,605.-0.095 and
0.088 for chromafenozide 80% WP, chromafenozide 5% SC.
methoxyfenozide 24% SC and chiorfluazuron 5% EC compared to
0.253 in the check treatment (Table 8). The corresponding values for
the sixth tlarval instars were 0.033, 0.050, 0.033 and 0.013,
respectively, compared to 0.253 for the untreated control.

Parallel to the development of benzoylphenylureas
chlorfluazuron (Atabron), several other 1GRs of agricultural
importance have been developed such as chromafenozide (Virtu) and
methoxyfenozide (Runner), which represent diacylhydrazine
(ecdysteroid agonist). During the last fifieen years a new class of
(IGRs) emergd from the discovery that substituted
dibenzoylhydrazines act as agonists of 20 — hydroxyecdysone (Wing
1988:Wing er al., 1988). The sentinel member of this chemical class
was discovered in 1983 (Hsu 1991). An analogue, tebufenozide,
proved to be extremely potent against and selective toward the
Lepidoptera larvae (Carlson e7 al., 1994; Dhadialla ¢f al., 1998) and is
now widely used against these pests on several crops throughout the
world.

Methoxyfenozide is the latest compound in this class to be
developed conimercially and is the most potent analogue (Ishaaya et
al., 1995; Trisyono and Chippendale 1997 Smagghe er al., 1998b,
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:I'able {6): Food consumption (C.L} for the 6" instar larvae of § Jitioralis after feeding for 48 hours on cotton leaves treated with the tested IGRs.

Mean C.L values at the indicated testing intervals

1" interval 0-1 day | 2" interval 78 day | 3" iaterval 14-15day [ 4% interval 21-22 day
.. Mean
Insecticide Rate /fed CL Ch;:ge Cll. Cha:/nge CL Chz/:-:ge C.L Chan/:ge e
o
Chromafenoztde 80% WP 25g 0.70° 39.66 0.62" 39.22 1.05° 23.36 0.54™ 32.50 0.73°
Chromafenozide 5% SC 400ml 0.56° 51,72 0.70" 3137 088" 3577 0.47° 41.25 0.65°
r-*———‘—"—-"—‘ -
Methoxyfenozide 24% SC_|  150ml | 0.58%° 50.0 0.37° 63.73 0.50°¢ 63.50 0.50° 3750 0.49°
Chlorfluazuron 5% EC 400mi | 0.58° 30.0 0.65" 36.27 0.95° 30.66 0.53% 3375 0.68™
Control 1.16° 1.02° 1.377 0.80° 1.09°
LSD. = o128 0.1522 0.2636 0.0996 0.0735

Table (7): Growth rate (G.R.) of the fourth instar larvae of S, /itforafis after feeding for 48 hours on cotton leaves treatea with different

IGRs.
Mean G.R. values at the indicated testing intervals
1" interval 2" interval 3 interval 4% interval

. Rate 0-1 day 7-8 day 14-15 day 21-22 day

Insecticide mi/fed G Reduction Reduction Reduction Reduction Mean
.R. . G.R. . G.R. . G.R. .

Yo Yo Yo %
Virtu 80% WP 252 0.10 90.38 0.22 42.11 0.15 18.03 0.299 18.75 0.192
Virtu 5% SC 400ml | 0.18 82.70 0.28 26,32 0.13 28.96 0.259 29.62 0.212
Runner 24% SC 150mt ! 0.00 100.0 -0.3 178.95 0.00 100.0 0.323 12.23 0.006
Atabron 5% EC 400ml | 0.25 75.96 -(.4 205.26 0.07 61.75 0.308 16.30 0.057
Control 1.04 - 0.38 0.183 -— 0.368 0.493
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Table (8): Growth rate (G.R.) of the 5% instar larvae of 5. finroralis after feeding for 48 hours on the treated leaves.

Mean G.R. values at the indicated testing intervals
1" interval 2™ interval 3 interval 4% interval
Insecticide l{lf'ate 0-1 day : 7-8 day i 14-£5 day i 21-22 day : Mean
ed GR Reduction GR Reduction G.R Reduction G.R Reduction
R. o, .R. % .R. % .R. %
Virtu 80% WP 25¢ -0.15 200 -0.18 150 0.10 68.8 0.07 61.1 -0.04
Virtu 5% SC 400 ml -0.05 133.3 -0.13 136.1 0.15 53.1 0.05 72.2 0.005
Runner 24% SC 150 ml -(.25 266.7 -0.24 166. 7 0.05 84.4 0.06 66.7 -0.095
Atabron 5% EC 400 ml -0.15 200 -(.06 116. 7 (.08 75.0 0.18 0.0 0.088
Control - 0.15 - 0.36 - 0.32 - 0.18 --- 0,253
Table (9): Growth rate (G.R.) of the 6" instar larvae of S, podoptera littoralis after feeding for 48 hours on the treated leaves.
Mean G.R. values at the indicated testing intervals
1" interval 2" interval 37 interval 4™ interval
Insecticide Rate 0-1 day i 7-8 day : 14-15 day ' 21-22 day : Mean
mi/fed Reduction Reduction Reduction . Reduction
G.R. % G.R. o G.R. o, =R, o

Virtu 80% WP 25g -0.07 134.3 -0.05 113.4 0.06 66. 7 G.19 24.6 0.033

Virtu 5% SC 400 ml | -0.02 109.8 0.0 100 0.03 722 0.17 32.5 0.050

Runner 24% SC 400ml | -0.01 104.9 -0.06 116.0 0.06 66.7 0.14 444 0.033

Atabron 5% EC 150ml | -0.11 153.9 -0.16 142. 8 0.11 389 0.21 16.7 0.013

Control 0,20 - 0.37 = 0.18 --- 0.25 - 0.253
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1999), Tte first sales of methoxyfenozide occurred in 1999 and the
first full registrations in the United States were granted for cotton and
pome fruits in 2000.

The results presented here indicate that chlorfluazuron was
more effective than the other IGRs, chromafenozide and
methoxyfenozide according to LCse values. The toxicity of some
acylureas results from their high retention in the insect as a result of
rapid transport from the gut into the larval tissues and / or of lower
detoxification (Guyer and Neumann, 1988. Neumann and Guyer,
1983). The primary route of intoxication for these IGRs is ingestion.
Acute doses induce a prompt cessation of feeding followed by
eventual death threugh the induction of a premature larval moit (Wing
et al., 1988, Rohm and Haas Company 1989: Smagghe and Degheele
1994a and b). Chronic doses have a chemosterilizing effect by
disrupting both oogenesis and spermatogenesis (Smagghe and
Degheele 1994a,b). Signs of acute poisoning include, but are not
limited to, double head capsule formation. cuticular blackening
stunted growth , hindgut extrusion and hemolymph loss .

It is evident from the evaluation of the tested IGRs compounds
in field laboratory test that there are no differences between the
recommended 1GRs; chromafenozide 5% SC. methoxyfenozide 24%
SC and chlorfluazuron 5% EC and the new formulation of
chromafenozide (80% WP) in their efficacy against the second and
fourth larval instars of S. littoralis. It may be due to the quantity of
active ingredient for each compound which reached cotton plants
were the same (20 g/fed.) except in the case of methoxyfenozide it
was 36g/fed. The same results were obtained in the field evaluation,
which also had no differences between the efficacy of IGRs
compounds against cotton leafworm. The results confirm that these
compounds give excetlent control to the high infestation of S
iitroralis larvae on cotton. These finding agree with results obtained
by El- Malla et al., (2004) who reported that in field- lab. experiments
the initial toxicity of methoxyfenozide (Runner 24% SC) was 93%
when used at the recommended rates. Also in field- aged leaf residue
bioassays larval mortality was 75%.

On the other hand, the effect of IGRs on the food
consumptions of the fourth, fifth and sixth larval instars and their
ability to utilize food for growth were measured through %rowth rate.
It was clearly found that the consumption indices of the 4", 5" and 6"
larval instars significantly decreased below that of cheek in all
treatments. Accordingly, it was found that the tested IGR’s were able
to suppress the growth rate of the 4”, 5* and 6" larval instars to
different Jegrees in comparison to those of the untreated control and
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this suppression of G.R. greatly varied according to the time elapsed
after spraying ( El-Malla et al, 2004). The overall means of
consumption index (C.1.) of S [litruralis for tebufenozide,
methoxyfeozide, chlorpyrifos significantly decreascd below that of
the control in all treatments at all intervals. The methoxyfenozide data
revealed slight increase in C.1. mean for larvae in the first interval but
also high decrease at 2™ and 3" intervals than the control, recording
C.I value of + 0.88, -25.71 and -49.87 for the 3" intervals
respectively.

Nauen and Bretschneider (2002) reporied that moulting
accelerating compounds (MAC's) are chemically described as
substituted dibenzoyl hydrazines directly acting on ecdysone
receptors. Compounds such as methoxfenozide and chromafenozide
induce a precocious moult in Lepidopteran larvae, this leads first to
the cessation of feeding and weight gain and then, at the end of the
intoxication process, to premature head capsule slippage and death.
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