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Abstract

Plainly the ideal approach would lie in finding agents that are high-
ly specific in their effects on the metamorphosis, metabolic rate and re-
production potentiality in order to determine the consequence of hor-
mone deficiency and the role of this compounds involved in the
inactivation of prothoracic gland. Beside the known action of BAY-SIR
compound as anti-moulting agents and long persistence in the nature
which exhibited strong inhibited effect on the metabolism during vitello-
genesis and hence on reproduction potentiality which may be more ap-
propriate when using as pesticide.

On the other hand, pyriproxyfen compound induced pronounced
sterility that induced over 99 % reduction in population and revealed
sharply decrease for haesmolymph total cholestercl. Therefore, it may
have possible role as insecticide and /or chemosterilant.

INTRODUCTION

The development of certain chemical insecticides that are cholinesterase inhibi-
tors to populations of defoliating forest insects, demonstrates cobvious damage to the
agro-ecosystem (Berrill ef al. 1994). Therefore, it seems prudent to develop alterna-
tive biorational strategies that could be drawn upon to counter periodic population out-
breaks. Retnakaran et al. (1995) suggested that juvenile hormone analogues [JHAS]
and antimoulting might offer progressing control potential against variety of insect
pest species by interrupting moulting and causing abnormal morphogenesis. Hence, it is
important to gain a better understanding of sub-lethal effects on life-table parameters
of grasshoppers and cotton leafworm. The objective of the study was to carry out a
small scale evaluation on the efficacy of certain commercial formulations, using droplet

sizes and densities comparable to those customarily used in forestry spraying.
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MATERIALS AND METHODS

The tested chemical insecticides were BAY-SIR 8514 [2-chloro - N - 4 [trifloro-
methoxy] phenyl amino carbonyl benzamide] formulated as 25%WP and pyriproxfen a
Juveny! Hrmone Mmic [JHM] = 4- Phenoxy phenyl [RS]- 2- [2-pyridoxy] propy! sther,

EC. 10 %, a water - based comercial formuiation or with water [control].

Insects: Laboratory colonies grasshoppers were reared according to the method de-
scribed by Hunter-ones (1966), and cotton leafworm are given in Abdel Hafez et al.
(1988).

Application of Insecticides: glass petri-dishes {9 cm diameter] were sprayed
with 2 ml. of an aqueous suspension of each insecticide treatment at 8 in. bar using
potter tower equipment; which was housed in salf-constructed spray chamber. Control
treatment was sprayed with water. This resulted in a homogenous spray coverage of

0.93 z 0.08 ul (mean * SE) fluid per square centimeter.

The quantities {ppm) of BAY-SIR and pyriproxyfen deposited were 10, 20,40,and
20,40,50,150, respectively for cotton leafworm treatment at 5th instar. But, with
grasshoppers as the recommended field coverage. At last, 20 petri-dishes were
sprayed per treatment. After the spray deposit had dried, 5 larvae were transferred to

each contaminated petri-dish and kept until aduit emergence.

Employed procedure: duration and development were obtained by using Demp-
ster's equation (1957). Mortality as soon as abnormalities data were corrected by Ab-
bott’s formula (1925) for control. The changes in the reproductive potentiality for
emerged adults of grasshoppers was evaluated using the formula recommended by El-
lbrashy and Abou-Zeid (1972). The haemolymph main metabolites were quantitatively
estimated colourimetricaily using the techniques outlined by Gornall ef al. (1949) for
protein determination, Richmond (1973) for determination of serum cholesterol {(0.1ml
haemolymph sample). Hole body lipid content was determined as gravimetric method
of Loveridge (1973), after the sampling of the haemolymph, pupal stage at 7-days old
and -aduit stage at first day old chitin content was determined gravimetrically after pro-

longed digestion (Karl and Daizo, 1986).
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RESULTS AND DISCUSSION

We have focused to open new lines in research of physiology of glasshopper and

cotton leafworm by bioassay of IGRs.

Development: It has been found that the rate of development of the 5th nymphal
instar of grasshopper after treatment with anti-mouiting [BAY-SIR] and juveniods, [pyri-
proxfen] was 16 .26 % for the former and 6.17 % for the latter against 14. 08% in
check treatment. Concerted with the findings of {Vennard et al, 1998), insects re-
tained characteristics of the Sth\ instar or super numerary formed Fig. 1. Data in Table
3A revealed that prolonged the stadia of survivors development of Spodopiera littoralis

dosed on day 4 of 5th instar.

Mortality rates: The moult inhibiting BAY-SIR demonstrates 80% for grasshopper
according to Retnakaran et al. (1995), the untanned new cuticle signifies the absence
of dopa decarboxylase function. In case of pyriproxyten mortality waxs 6.7% due to iis
structure, as JHM for insects, but in contrast with 5. fittoralis the mortality concentrat-

ed at latent effect on population.

Gross reproduction: Resulis as response of (J.H.A.) on grasshopper, all phenome-
na in Table 2 caused the resulted number of offspring which reduced dramatically. In
general, the present results are in agreement with those obtained by Vennard et al
{1998} when IGRs had more severe impact on life-table parameters of Micromus tas-

maniae.

Synthetic metabolic rate: Worthwhile to explore IGRs as a forceful tool for test-
ing on the role of juvenile hormone {JH) and ecydsone based on metabolic rate, Tables
(2, 3 B} show that IGRs treatment increased haemolymph total protein. In conclusion,
accumulation of protein concentrations in haemolymph acted on blocked protien; to up-
take in oocytes and reduced incorportation of vitellogenesis (VG) in the oocytes, but in

contrast with S. littoralis acted on source of synthesis sites.

On Cholesterol: The haemolymph cholesterol was sharply reduced in the treated
adults (males and females) of grasshopper than control ones. Similar results for S. fit-

toralis were achieved.
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Figure 1, Abortive metamorphosis in male and females nympheas treated with pyriprox-
fen, few nymphes were however characterized by coloration of head and tho-
rax shield of the 5th instar while the rest of the body was similar to that of
normal Gth instar causing a permanent ecdysial stasis, precocious in complate
molt that was lethal.



Table 1. Serial expetiment of the insect growth regulators on the main metabolites of the adults male and female Berseem grasshopper,

Euprepocnemis plorans plorans treated in 5N instar nymph.

Age analysis Insects Material Total protein | Total cholesterol { Whole body lipid content{ Chitin cuticle
(days) (10) (mg/100 ml) {mg/100 ml) {mg) (mg) Statements
Act. Changg Act.  Change Act. Change Act. Change
Cont. 12 5.33 4.44 43.2 Day 6;
M Mimic 103 | +14.2 | 235 | +55.9 5.67 =219 38.5 | +10.9 |Vitellin content
6 Antimoulting | 9.3 ] +22.5 ] 258 | +51.6 5.28 -18.9 39.9 | +87.5 |Day 10:
Cont. 5.7 98.9 9.75 2.5 Major dystroids
F |Mimic 206 | 2614 213 | +7185 | 565 +421 | 40 | +s.9 [And .
vitellogenesis
Antimoulting | 6.7 | -17.5 19.9 | +79.9 6.97 +28.8 40.6 | +4.5
Cont. 3.1 62.9 11.63 42.1
M Mimic 15.2 | -390.3 ] 316 | +49.8 4.63 +60.2 36.4 | +13.6
10 Antimoulting | 83 | -167.7 j 28.1 | +55.3 4.49 +61.4 37.8 | +10.5
Cont. 13.2 154.1 7.97 50.4
F Mimic 206 | -56.1 424 | +72.5 3.15 60.5 43.6 | +13.5
Antimoulting [ 114 | +13.6 | 34.5 | +77.6 6.58 17.4 452 | +10.3

93HS V'I'Q ANV WIHYHE! 'V WIH3H 7308V
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Table 2. Viability of eggs laid by Berseem grasshopper, and numher of offspring resulting from treated with biologically active compound
pyriproxyfen as day old last instar nymphs and paired with normal one on reproductive potential {values are mean of 10 fe-

males)
Percent viable eggs per female in | Mean of egg { Mean of total eggs | Mean of total eggs Fertile Relative number Change in
indicated egg batch pods/female laid/female hatched/clutch eggs (%) of offspring reproductive
Ist 2nd 3rd 4th 5th 6th | Act. Change| Act. Change | Act.  Change | Act. Change Act. Change|potential (% decrease)
Treated female
100 0 0 0 - - |3.52 50.60| 104.00 6530 { 36.00 87.70 [34.60 64.70 | 4.10 95.90 95.75
Treated male
100 9.2 - - - 2,61 63.40| 81.00 73.00 | 52.00. 8230 |[64.20 34.50| 590 94.10 95.22
Treated female x male
154 0 - - - - |1.13 8420} 72.00 76.00 | 4.00 98.60 | 5.60 9430 0.50 99.50 99.67
Untreated
100 100 96 96 92 92 (7.13 300.00 . 294.00 98.00 100.00

8.5

WHOMIYT NOLLCD ANV H3ddOHSSYHD
ISNIVOY SHOLYINDIH HLMOHD LO3SNI 40 AOVIHAT



Table 3. Effectiveness of insect growth regulators against 5" instar larvae of S. fittoralis and bioactivity at different developmental

793HS V3T ANV WIHVHE! Y WIHSM 1309V

stages.
A:
Developmental rate Yo %o
Material |Dose (ppm) | % mortality | Accumulate larvae {(3"+6" instars) Pupa Abnormality | Emergence
Acute J Latent Act. Change Act. Change
Juvenile {1500 1.89 100 - - - - - -
hormone [500 21.35 100 - - - - - -
mimic 40 20.6 100 - - - - - -
20 9.73 | 96.15 37.04 -£24.48 - - 0.96 0
Anti- 40 23 95.65 41.15 -149.4 - - - -
moulting |20 : 0 85.71 33.33 -101.8 11.11 +14.8 8.33 0
10 3.66 | 72.99 26.66 -61.2 12.5 +4.1 16.07 50
Cont. - - - 16.5 - 13.04 - - 100
B:
Dase Total protein Total cholesterol % chitin % whole body lipid content
Mater- | (ppm) 6" jarvae Prepupa 6" larvae Prepupa 6" larvae Prepupa Pupa Adult 6" larvae Prepupa Pupa
ial Act. [Change § Act. [ Change] Act. |Change| Act. JChange| Act. |Change]| Act. {Change] Act. [Change | Act. |Chanpe| Act. {Change| Act fChange] Act. |Change
1500 {0.091+61.5 - - 32.17 +76.6 - - 54.49 [+33.2 B - - - - - [23.16 |-20.43 - - - -
JHA  |500 12.08|+61.7 - - 15.37 |+88.8 - - 1.4 |-1.2 - - - - - - b.61 |+13.1 - - - -
mimic {40 2.52{+53.6 - - 63.63 [+53.8 - - 0.5 1+ - - - - - - 7.62 (-0.1 - - - -
20 2.27|+58.2 |3.971+229 ]5.19 |+96.2 Ji1B.65 |+7%.01 K2.17]-31 7.75 |+82.5 [64.551-18.9 - - 23.84 |-21.33 |8.87 {-285.7 - -
Anti- |40 2,81 |+48.3 |3.31 {4357 |125.12}+92 90.7 -1.3 34 94 |+14.6 2465 |+44.5 - - - - 24.08 |-216.4 [15.27]-563.9 - -
moult- |20 3.290+39.4 |3.61{+29.9 |142.29§-3.3 150.97 |-69 12 68 |-4.3 43.97 |+1 57.24 |-2.8 - - 28,47 |-2741 |14.01 |-509.]1 jb7.59)-28.7
ing 10 3.02]+44.4 3.6 [13001 |75.6 450 |146.09]-63.5 H5 4 {-10.9 [l61.82]-39.2 |84 |o7 31568 1-293 pB.9 +22.5 [18.29]-695.2 06,30 ]-26.3
Cont, |- 543 - ]5.15 B [ B TR - }0.92 - J44.4 - 5.7 - [ae - .ol - 2.3 - 2,52 -
Check-treatment
Percent of change = —————eeeeem 100

Check
(-) higher than check, (+) lower than control

LLS
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Whole body lipid content: It appeared that treated adults exhibited decreasing
rate against control of grasshopper. Previous studies were carried out by Scheinder et
al. (1995) on Locusta, JH stimulated vitellogenin production by the fat body, uptake
by the developing oocytes and the adipokinetic reaction. On the other hand, S. /ittoralis
data revealed the presence of significant increase in lipid during the investigated inter-
vals. Several authors have demonstrated stimulation of protein synthesis by 20-
hydroxy-ecdysone. However, other claims that ecdysteroids have an inhibitory effect of

protein synthesis (Daniel et al.,, 1981}.

Chitin content: Closely parallel to the pattern of whole body lipid content and cho-
lesterol in treated individuals of grasshopper or S. littoralis. Apparently, cuticle deposi-
tion and chitin synthesis are stimulated by ecdysteroids and juvenile hormones as in

Stomoxys calcitrans pupae (Richard et al., 1979) as they appear to do in other insects.

The issue was effectiveness of IGHs as an evironmentally benign control agent
for the grasshopper and the cotton leafworm. Therefore, these compounds could be

recommended as selective insecticides.
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