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VI. SUMMARY

The present study deels with the evaluvation of efficien-
cy of two bacteriol mosquito larvicides and & chemiccl one

againgt Culex pipiens larvee when used individually or in

combinctions with each other under laboratory condition, as

an integrated method of control,
The obtained results indicote the following -

(A) Susceptibility tests

l. Lorviecidal activity of Bacillus thurinciensis H-=14:

Results indicated that the suscepitibility of

the Culex pipienn larvee to this bacterial larvi-

cide ving found to be correloted with the exposure
time. The LCSO and L090 of 24, 48 and 72 hr were
(0.037 ; 0.15, 0.022; 0.1 and 0,013; 0.064 pgm)

respectively.

2, Larvicidel activity of Bacillus snrhaericus 15934

The dosage levels of this bacteria have great
influence in its toxicity, high concentrations'
evdkod @ rapid lethal response to the entire tested
larvae, while low dosage resulted in gipnificant
mortality rates with increasing the exposure time,
The LCSO and L090 of 24, 48 and T2 hr were (2,6; 8,
1.18; 2.7 ond 0.74; 1.6 ppm) regpectively,



(B)
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Lorvicidal 2etivity of dieldrin s

Susceptibility of the Culex piniens larvae

towordes dieldrin wag found to be correlated with
the exposure +time, The LCSO and LC9O of 24, 48
and 72 hr were (0,013; 0. 027, 0.011; O, 022 and

0. 0086 0.018 ppm) respectively,

The combined effect of the mixed formulation of the

used larvicides,

On testing the lavicidal activity of combination of

the three larvicides, results were represented ag

follows :

1.

lMizture of Bocillug thurinpicnsig H=14 nnd dieldrin:

Results indicated thot the larval exposure to
this lervicides mixture 0" 8cquences of Bacillus

thuriagionsis then dieldren or the reverse of then

after 24 hr induced 51”n1f1cuntlj hirher loarval
mortality thon when either of them was uced indivi-

dually.,

Mixture of Bacillusg Spheericus 1593-4 and dieldrin:

The obtained d-ta revealed that the larval
e¥posure to this larvicides mix “ture or sequences

of Bnreillus sphoericus then dieldrin or the

reverse of them after 24 hr induced sipgnificantly

hicher loarval mortality than when either of them wag

uced 21lone,



(C)
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3. Mixture of both bocterinl larvicides -

Lorval exposure to the Bocillug thurinciensis
p

and Bacillus snhoericus nixture or sequences of

Bacillus thurinciensis then Bacillus sphoericus

or the reverse of them ofter 24 hr induced gigni-
ficantly the hirhest larval mortality than when

either of them was uyged individually,

Comparative susceptibility of Culex pipiens lorvae to

—— e ——

the lervicides when used sirultaneously or in sequences:

Results indicnted the following ¢

= The Bacillus thurinriensis H-14 end Bocillus

gphhericus 1593-4 mixture was the most effective

mixture followed by either of their mixture

with the chemical lervicide "dieldrin",

- Comparing the effect of adding the Bacillus Sphoer-

lcus O0F dieldrin to larvae pretrected for 24 hy

with Bacillus thuringiensis indicated thot dield-

rin addition couge sipnificant increase in larval
mortality at the first 24 hr but with increaging
the exposure time i.e, after 48 hr no increcse
in lorval moxrtality takes place th n adding Be

snhaericus,

- Adding Bacillugs thuringiensis H=14 to larvae pre-—

treated with B, sphoericus for 24 hr result in a

significant larval mortality than if dieldrin was

added,
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There was no significance difference in larval mortality

1f the Bocillus thurinciensis H-14 or B. sphaericus

was added to larvae pre-trected with dieldrin for 24hr,

There was no sirnificonce difference occur to larval

mortality rates when the larvae was pre-trected for 24hr

with Bacillus thurinrsiensis or B.8phaericus and then

dieldrin was added,

Ilortality resulted from pre-treating the lorvae for 24

he with Bocillus sphaericus and then B. thurinciengig

wag odded, was found to be significent thon thot result..

ed from the reverse,

There was no significonce difference between the lorva)l

mortality occured from pre-treating Culex pipiens

lorvae with dieldren for 24 hr then Bacillus spheericus

was added and the reversge,

o gsignificance difference of larval mortality was
Tound between pre-trentin~ the lorvae with dieldrin for

24 hr then Bacillus thurinciensis was added and the

reverse,



(D)
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Histopathological studies :

The pnthological action of the bocterigl or the

chemicel lorvicides when uced separatly or in mixtures

were cvaluated by examining the sectioned materials,

The results of thic study were as follows :

1.

2.

Bacillus thurincicnsis serotype H=14 .

The histopatholorical exemination reveanled that
this tocterial larvicide couse damore to the
epithelial mid-put cells, In the early stages of
infection the cells obgerved with the characteristic
balloon-shaped swallen, while in the late stageg
the epithelisl cells burst as a result of cell
rupture, discherging of cell conterts in the put

lumen,

The other affected tiscues and cells were muscle
bundle, fat body layers, Malpighion tubules, gagtric
caecd and the trachen] matrix, The discontinuation
of the peritrophic membrone Vias observed only at

late gtages of infection,

Ld
-

Doeillug aphaericns 1593-4

Examining the sectioned larvae trented with thig
bacteria showed that the mid-gut was the site of
action of this pathogen, The epithelinl cells of
the put swallen, deteriorated, and finally burst,

At l2te stape of infection the epithelial cell nucl-

eus was heavily affected ond was seen vacuolated
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lluscles end fat body layers were also offected.

Dieldrin

The histopathological exuminetion indicete thet this
chemical lervicide caused damoge to the epithelial gut
cells, muscles, fat body layers, llelpighian tubules,
gostric caeca and the tracheel tubes., The nerve cord
vieg oloo offected, the cotical layer and the neuropile

mass became very loosely packed,

Bacillus thuringicnsis H-14 and dieldrin nixture :

.

The histopathologicael examination revealed simila-
rity between the pathological symptoms of both Bacillus

thuringiensis H-14 and its nixture with dieldrin which

indicate that the larvicidol 2ction of the Breillns

thuringiensis is not affected by dieldrin,

Bacillug sphoericus 1593-4 ond dieldrin mixture s

Combination of Bacillus sphaericus 1593-4 and diel-

drin induced a destruction of the gut epithelial cell,
The posterior part of the mid-gut was extensivly destro-
yed. Fat bodfles, muscles, trocheal tubeg and Melpigh-

i1rn tubules were algo expressed the cellular hypertop-

hy.

Bocillug thurinciensic H-14 and Baecillus sphacricus

1593=4 mixture

[Iiztures of both bacterinl lorvicides showed patho-

losicul activity similer to thot seen when either
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Bacillug thuringiensis H=-14 or Bacillus sphaericus was

uced.,

Baged on the experimental results of bioassaying each
of the three tested loarvicides individually or in combina-
tions, &g well a5 on studying their pathological action, it
mey be assumed that, it is preferable to use these biological
lorvicideo in integretion with the chemical one in mosquito
control programmes particularly in larval control, insteed

of using each of them alone,



