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INTRODUCTION

For several years, the main objective in locust con{rol has heen to prevent
‘the nymphal multiplication in their breeding sites to supress the outbreak of
destructive mobile swarms. This objective can be approached by using Insect
Growth ‘Regulators which interfere with the normal programme of growth and
metamorphosis ard cause eventual death or infertility of the treated insects
{Henric et al, 1973).

Many investigators studied the effects of some insect growth regulators
on the survival, fecundity, fertility, longevity and sexual maturation of Schisto-
ceroa gregaria (Szopa, 1981; Eid et al., 1983; Taha and ElGammal, 1985 and
Hassan, 1980) The aim of the present work is to study the lethal and poste-
‘mergence effects of.-the Insect growth regulators Chlorfluazuron (IKI EC)
and two different formulations of Triflumuron (Bay Sir 8514 EC and Sir
8514 FC) in order to monitor their efficiency in locust control programmes,

MATERIALS AND METHODS

Experimental Insect :

The test insect, Schisfocerca gregario Forsk, (Orthoptera, Acridiidae),.
-was reared and handled according to the method described by Salem et al.
(1983) and Pener et al. (1989) with some modifications, Fresh clover in winter
:and the leaves of Sesbania aegyptiace in summer were used for feeding insects,
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Experimental nymphs were isolaied from the stock colony at the begining
of the first instar and reared in groups .of 100 each in a cage (30X30X30 em) .
gituated in a wal;k_;in insectary at the Faculty of Science, Benha University.
An electric bulb (150 Watf} adjusted to a photoperiod of 12 hours was placed
in each cage to provide additionsl heat-to 'm&i;jtain"an‘ ambient temperature
of 32 &= 2°C. . .

AT

Insect (ﬂowth Regulato-rs- :
Triflumuron (Bay Sir 8514 6,5‘% EC) was kindly provided by Prof Hammed,.
M.S.; Department of Entomology, Faculty of Science; Ain Shams University,

Chlorfluazuron (IKI §% EC) and Triflumﬁron {Sir 8514 6.9% F(). were
kindly provided by Prof, Zidan, H., Sumitome Co., Zamalek, Cairo,
":‘;'_t"‘.-_" - T e e .

Liethal Effects :

Five doses of each cumpound were prepared by dissolving the appropriate:
concentration in 4 ul of soivert, (IKI and Bay S 85i4 EC, were dissolved
in-aceton whereas. Sir 8514 FC. was dissolved in water) and. applied -w[iii:ally
on the dorsal surface of newly mouiied 4th instar nymphs.. Each treatment
wag replicated three times or ten irdividuals each, The. untreated check’groups
recieved 4 ;! of soiveut only..The treated and untreated insects were incubated
at constant conditions of 82+ 2°C and 65 = 8% R.H. Mortalities were Te- -
corded daily and an insect was considered dead wnexn tang 1o 'stand normally
after being turned upside dowi,

Eoépeﬁ@ergengg .Ejfé'cts :

Twp doses of each compound (LD50 and LD75) were applied to a total
number of 60 4th instar rymphs in the same way as mentoned--viz - lethal
effects, - o : ‘ ‘

a — Fecundity and Sterility :

Pairs of the survived adultg (15 pairs for eacﬁ ireatment) were intro-
duced separately in observation cages measuring (30X30X30 cm), Plastic cups,
10 cm, high and 8 cm, diameter, were filled with sifted,'sterilized and moisten-
ed sand to be used as oviposition site, Water was added to the sand: at the
rate of :13% by volume (Hunter-Jones, 1954), Fecundity of the treated locusts
was determined (5 days after egg laying) as number of eggs per female After
oviposition, cups were covered with muslin cloth held with rubber bands and
were incubated at 32 = 2°C until hatching, During this period, the sand
wag moistened daily by 5 mi of wacerjcup. Egg hatchability was estimated by
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«aily counting of the hatched nymphs for a period of 5 days from the beginirg
of hatching, When the nymphal emergence was ceased, thp remainder of non
hatched eggs wao also counted, Egg sterilily percent was calculated according
to Toppozada et al. (1966),

b — Incubation pei'ibd :

The period elapsed between oviposition and nymphal emergence was de-
‘termined in days for each egg-pod.

¢ — Adult lorgevity and sexual maturation -

Longevity of adults resulted from the 4th instar hoppers treated with the
‘two sublethal doses (LD50 and LD75) of each compound was calculated from
the last ecdysis date till death. Preoviposition, oviposition and postoviposition
Jperiods were recorded for the females according to Norris (1954).

'RESULTS AND DISCUSSION

LETHAL EFFECTS

The present results revealed a striking pattern of dose dependent mortality.
‘Death ersues either during the moult, with the insects being unable to shed
their exuviae, or immediately after moult. The highest mortality percentages
were recorded during the 4th ecdysis to 5th nymphal instar (Table I}. This
‘may be due to a direct inhibition of chitin synthesis within the integument,
resulting in fractures of the cuticle. Similar effects were observed by Taha
and El-Gammal (1985), usirg Diflubenzeuron against 4th nymphal instar of
‘Schistocerca gregaria. Although, Bay Sir 8514 and Sir 8514 are two different
formulations of -the same compound (Triflumuron), the relative effeciency -
of the flowable concentrate (Sir 8514) was about ten times the effeciency of
the emulsifiable concentrate (Bay Sir 8314) as seen in Table II. This shows
the important role played by formulation on the efficiency of this compound.
‘This conclusion may be of great value in the selection of formulation to be
used in ‘any control programme using this compound.

POSTEMERGENCE EFFECTS :

The results in Table (III) reveaal that treatment of newly moulted 4th
instar nymphs of Schisioserca gregaria with the LD5¢ and LD75 of the three
used IGRs significantly prolonged preoviposition and oviposition periods of
adult females resulted from treated nymphs, It is also observed that postovi-
position period was shorler than pre aad oviposition periods ard was not signi-
fincantly affected by tho used IGRs According to the above findings, the
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TABLE (I)

Percentage Moriality of 5. gregaria Topically Treated at Early 4th Nymplial
Instar with Different Doses of Bay Sir 8514, Sir 8514 and IKI Under Laboratory
Conditions (Temp, 32 +2°C & R.A, 65= 5%, v ‘

_ o Mortaiity at the indicate& instar
D0se _ . 4th  Ecdysis Sth During Aduit -

Py
g wE/nymph Nymphal from nymphal adult stage Total
instar 4th to 5th  instar emergence
= 0.48 10 16.67 6.67 8.67 0 40.01
i - .. (.56 1867 1333 101 "~ 6.87 333 501
w064 1333 20 - - 2333 6.67 333 6886
z 0.84 10 2667 " 3333 333 333 7666
=2 092 1667 4333 - - 23.33 6.67 333 9333 -
0.026 10 ° 10 - 1333 10 )] 4333
g 0.052 3.33  36.67 13.33 8.67 0 60
® 0.078 6.67  43.33 13.33 10 0 73.33
= 0104 0 56.67 . 26.67 3.33 0 86.6T
0.13 1333 66.67 13.33 6.67 0 100
0.2 0 16.67 3.33 6.67 . 0 36.67
0.3 0 31.11 20 867 0 5778
E 0.4 0 23.33 26.67 23.33 0 73.33
05 0 50 20 20 333 9333
0.8 0 76.67 16.67 16.67 0 100
Check 0 0 0 ] 0 0

TABLE (II)

Relative efficiency of SIR 8514, IKI and BAY SIR 8514 on Schistocerca gregaria. -
Forsk,

Treatment LC LC Slope Correlation

Coffecient.
% % (b) (r)
SIR 8514 0.00081 0.0029 3811 0.828
IK1 0.007 0.0135 3.762 0.968

BAY SIR 8514 0.0136 0.0226 5824 0973
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longewty of adula, females was SJganlcantly prolonged The LD50 of IKI was
the most effective dose in this respect: Prelongation in adult female longevity
might be attributed to a high level of Juvemle hormone which may b re-
leased as a resull of destructlve effect of thn used IGRs on corpora dllata_

Data in the same -table, reveal that - ‘the three used compounds caused
a sxgmﬂcant decrease in fecundity and frtility, The LD75 of Bay Sir 8514
caused the highest reduction in fecundlty and. fertlhty Reduced fecundity and
fertility ‘can be induced either directly by mhlbmon or distortion of ovary de-
velopment or indirectly by reduced feeding Similar pattern of activity was
investigated by other authors, Hassan (1980) treated adult females of S. gregarii
with precocene 1I and found that 200 ug/adult female caused complete sterility,
Rembold and Sieber (1981) treatéd mature females of Locusta migratoria with
Azadirachtin and found no maturation in the terminal oacytes, Nicoles and
John (1979) observed that Diflubenzeuron reduced the egg production and
egg hatchability in Oncopeltus fasciatus, Robertson and Kimbil (1979) treated
females of Choristoneura occidentalis with ZR-515 and ZR-512 and observed
that these IGRs reduced the fecundity and fertility, Peleg (1988) stated that
the number of eggs per female was reduced and egg sterility was induced in
Aonidiella gurantii, Ceroplastes floridensis and Aphytis holoxenthus resulted
from 2nd instar nymphs treated with the JHA, Pyridine,

SUMMARY
_—

Early 4th nymphal mstar of Schistocerca gregaria Forsk, was topically
treated with different concentratlons of Chlorfluazuron (IKI EC) and two
different formulationg of 'I‘rlflumuron (Bay Sir 83514 EC and Sir 8514 FC).
A remarkable patiern of dose dependent mortality was observed in all treat-
ments. The highest mortality percentage was recorded durirg ecdysis to the
Sthe nymphal instar, The efficiency of the flowable concentrate of Triflumu-
ron (Sir 8514) was about ten t1mes the effeciency of the emu151f1able con-
centrate (Bay Sir 8514).

The used compounds significantly prolorged pre and oviposition priods
and increased adult longevity, whereas the postoviposition period was not af-
fected. A significant decrease in fecundity and fertility was also observed
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