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and 10 cm in hight), half filled with tap water
uging a glags dropper. About 250-300 hatched
larvae were reared in each pan. A mixture of
bread, dried yeast and dried milk in 2 : 1 : 1
ratio respectively, were ground, sieved, and

used ag larval food. The amount of food

added daily was increaged with larval age;

excess food was avoided to prevent gcum formation.
The breading bowls were aeriated by means of

an electric small bubbler. sxuviae with any scum

formed were daily removed.

The breeding bowls were covered with muslin
cloth as providence against any foreign insects.

Fig.( 1)

- The pupae
Pupae were collected daily by means of a
wire mesh or a small medicinal dropper and
transferred to plastic containers (10X 10 cm) half
filled with tap water and than introduced inside
adult breeding cages.
- The adults

Adult mosquitoes were reared in wooden
cages (H0X50X50 cm.) the floor made of wood, the

top and the three sides were covered with wire

3creen.



Fig.(1)
A side of the insectary shows:
- White enamiled pans where larvee of Culex
pipiens were reared, covered with muslin

and provided with air bubblers.
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Females were fed on blood meals through the
introduction of a pigeon into the adult cages.
During feeding, cages were covered with black
cloth to achieve a more rapid feeding. Fig,(2).

Plastic cups half filled with tap water
were placed inside the cages for egg oviposition

A sponge soaked with 10% sugar solution was
used for feeding males, from time to time the

Sponge was replaced by a new one to avoid fungal

contamination.

(2) Bacterial larvicides

T S S vy . S ——— —— — " — —

Iwo mosquio- pathogenic bacteria were used
during the present investigation:

2.1) Bacillus thuringiengis - serotype H-14

2.2) Bacillus sphaericus strain 1593-4

Both bacterial species are belonging to
Family: Bacillaceae.
Formulation;:
A commercial formulation in the form of
& flowable concentrate under the name of

"IBKHAR", SAN-402 based on Iacillus thuringiensis

H-14, produced by 8andoz Co. and a Bacillus

sphaericug strain 1593-4 in the form of




Fig., (2)
An adult rearing cages provided with
peigons for females, feeding (right);
covered with block cloth (left).
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o wettable powder produced by SOLVAY~ Belgium

Synonamy: Chlorinated aryl hydrocarbons

( containing 6 or more chlorines )

Common name: Dieldrin

Chemical structure:

Hot less than 85% of 1, 2, 3,
4, 10,10-hexachloro-6,7-epoxy- 1, 4, 4a,
5y 6, 7, 8, Ba=- octahydro-1,4-endo-exo-

5, t=dimethanonaphthalene,

Cl
Cl
Cl

Cl

Endo-exo 12 HU 016 0
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(4) Bioassays

4.1) Preparation of the bacterial concentrations:

Different concentrations of the tested
bacterial materialg were prepared as follows:

Bacillus thuringiensisg serotype H-14,

A suspension wag first prepared by adding

1 ml of the commerical formulation flowasble
concentrate to o volumetric flagk containing
1000 ml distilled water. From this stock
concentration, gerial 1/10 dilutions were

made according to the required concentrations.

In case of Bacillus Sphaericus 1593-4,

8 suspensgion wasg prepared by weighing 0.25 m;;
of dry wettable powder in a volumetric flask
containing 50 ml distilled water; from thisg
stock concentrations, gerial dilutions were
a8lso made in the same manner previously

described,.

The bacterial suspension wvag Vigorously
shaked prior to each use. Dilutions were
freshly prepared before each bioasgsay.
Concentrations were éXperessed in partg per

million (PPm) in order to calculate the LC'g
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Preparation of the dieldrin concentrations:

Dieldrin concentrations were prepared

as followsg:-

which the desgired concentrations were prepared,

Uusceptibility eXperiment g:

For testing the larval susceptibility
levels to dieldrin and to the bacterial larvici-

des (Bacillus thuringiensis H-14 ang Bacillus

Sphaericus) , plastic cups (150 m] capacity),

each containing 99 ml of distilled water, were
usged., Une ml of the testeq larvicide preparation
at the degired serial concentration was infilt-
rated under the mbter surface with a pippette,

4 group of 10 larvae of the early 3 rd ingtar

was Introduced in each cup . svery dilutiong

had a 6 replicates.

The test was run at the same temperat-
ure and relative humidity ag that used for
rearing condition. Control experiments were
tested similarly following the game procedure
previously mentioned. Control tests with more

than 5% mortality were discarded.
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All cups were once provided with larval food.
Dead larvae were not removed from their containerg
until completion of the experiment i.e.,after taking

the readings for 24, 48, 72 hours.

Reference cups were made in order to take

samples for the histopathological dtudies.

4+4) Combined effect of bacterial and chemical

larvicides:

The joint action of the chemical and each
bacterial larvicides, as well as the effect of
the two bacterial preparation together were
tested. L'he same technique previously mentioned
for the determination of the median lethal levels weg
followed, instead of using one larvicide, one
ml from the concentrations which produced 50 ¢
mortélity of each larvicide wasg added to plastic
cup containing 98 ml distilled water gimultane-
ously. susceptibility experiments of larvae
that were pre-treated with the bacteria or the
chemical larvicide for 24 hrp and then treated
with the other larvicides vwere carried out in six

different combinationsg asg followg: -
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Pre-treatment Additional treatment

after 24 hr

1- B.t.H-14 B.sph.
2= B.t . H=14, DL

3~ B.sph. B.t. H-14
4= B.sph. DLD

5= DLT B.t,H-14
6- DLD B.sph.
lote:

(1) B.t. H=14 ( Bacillus thuringiensis H-14),

(3) B.sph. ( Bacillus sphaericugs).
(5) bLD ( Dieldrin).




4,5) liortality readings

Mortality date were recorded 24,48,
and 72 hours after treatment. Percentage of
mortalities was corrected by Abbatt's formula

when the mortelity amoung control experiment

exceeds 5%.

4.6) Statistical analysis of the data

Percentage of mortality was converted
into probits, which were then plotted against
the concentrations. The median lethal conce-

ntration (Luﬁo) wag determined graphically.

I'-test wag used to evaluate the
effect of all different larvicides either when
they were used sgeparately, in mixtures of two
preparations or when one preparation was
firstly applied then followed by another diff-

erent preparation 24 hours later.
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l'he pathological action of the chemical
ingecticide (dieldrin) and the bactericides on

Culex pipiens larvee was studied.

5.1) Processing of larval samples

samples were gelected from larvae exposed
to the bactericides, chemical insecticid or the
prepared mixtures, ( after bioassay testes ), in
two different forms:
1- Moribund larvae which were hardly resp-
onded to the mechanical stimuli.
2- Freshly dead larvae (never regsponded to
any stimuli.
- Collection of larvae were made during

obgervation of the treated ones.

5.2) Reagents used.

According to Gurr,i. (1962), the following

reagents were usged:

1- Bouin's fluid

Reecipe:
Picric acid, saturated aqueous 750 ml
Formalin (40%) 250 ml

Glacial acetic acid 50 ml
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2= Bhrlich Haematoxyline stain.

Haematoxyline 2% in absolute alcohol 100 ml

Potash alum 2.5% aqueous 100 ml
Glycerine 100 ml
Glacial acetic acid 10 ml

The solutions were mixed well; allowed to
ripen in a 500 ml. closed bottle for three

monthsa. FMltrated before use.

3- Bogin Stain

Water soluble eosin powder 1l g.

Dist. water 100 ml

5.3) Principle of the technique.

l. Fixation
velected larval samples were fixed in
aqueous Bouin's fixative for 24 hr, washed
for 3 successive days in T70% ethyl alcohol

to remove the excess of picric acid.

2. Dehydration

The fixed larval samples were dehydrated
with serial dilutions of ethyl alcohol star-

ting with 70, 80, 90, 90% and then absolute
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alcohol. Lhe samples were passed in each grade
for 5 minutes except the last one where gpec-
imens pasged twicely to ensure complete dehy-

dration of the specimens.

Clearing
Lylol was used as a de-alcoholising agent,

Starting with xylol and absolute ethyl alcohol
in 1:1 mixture then pagsed in pure xylol 2 min-

utes for each gtep.

Lmbedding
taraffin wax with 58 C° melting point was
used in the following steps in a hot oven adjus-
ted with the game temp, A mixture of the melted
wax and the xylol in (1:1) ratio vas firstly used,
then the larval specimens were pagged twicely in
pure melted paraffin, 30 minutesg each. The
larval samples were embedded in wax block and
oriented to the desired position. The blocks
were allowed to cool, when a heavy film wasg
observed across its top; allowed it to float on
cold water in order to prevent crystallisation

and get a homogeneous blocks.



5. sectioning

A rotary microtome was used for sectioning. The
block was oriented in in the right position against
the microtome knife, a continuous ribbon (5U m.
thickness) was cut. Serial sections were flattened
on glass slides wetted with dist. water, incubated

warm on a hot plate at 40 GO, till complete dryness.

6. Staining
The cutted sections were dewaxed by using
xylol, hydrated in mixture of xylol +abs. ethyl alcohol,
100, 96, 90, 80, 70, 50, 30% ethyl alcohol,
washed in dist. water, 2 minutes for each step.
The gections were finally stained using haematox-

yline-eosin counter stain technique.

- Firstly the slides were immersed in haema-
toxyline stain for 5 minutes.

- Differentiated in a mixture of (70% alc.+
drops of 1N HCl) to remove excess haemato-
xylin from the cytoplasm.

- Washed in tap water.

- Counterstained with eosin for 30 seconds.

- Washed in distilled water, then dehydrated,
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cleared, mounted in canda blasam and allowed

to dry.

Finally the slides were examined microscop-

ically and photographed.



IV. RESULTS
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IV RESULTS

1. Suseeptibility xperiments @

_=========================

For testing the susceptibility of the 352‘.

instar lervee of Culex pipiens to the two bacterial

jarvicides (Bacillus thuringiensis H-14 and Bacillus

sphaericus strain 1593-4), as well as,to the chemical

one (dieldrin), a series of bioassay tests were carried
out, in which each larvicide was tegted individually.
Results of this series of experiments are tabulated

in (Qlable 1-3) and graphically represented in (2igs. 3-5).

1.l. Bacterial larvicides:

1.1.1. Bacillus thuringiengis serotype H-14 treatment s:

he bacterial larvicide (Bacillus

thuringiensis li-14) was assayed against the Jrd

instar larvee. Mortality resulted after 24 ,48 &
72 hours post-treatwents are presented in table (1)

as well as graphically illustrated in Fig. (3).



Table (1)
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Susceptibility of the early 3rd instar larvae

of Culex pipiensg to Bacillus thuringiensis

(serotype H-14).

Averages of corrected lortality percent
conc.
(ppm) 24 hrs. 48 hrs. 72 hrs
%X + SE X + SE X + SE
O3 100 100 100
. 0.15 90.26 +0,59 93.8840.56 96 02408
| 0.1 $0.9640.78 90.52+0.67 94,16+0.30
0.05 52 +10+0.65 70418+40.68 83.20+0.61
0.01 16.64+0.97 28.7240.95 47 .88+0.04
0.005 5¢18+0.67 12.88+40.92 276240403
0.001 0 10.88+0.03 14.340.33
0.0005 0 0 0
Le50 0.037ppm 0.022ppm 0.013ppm
Lc90 0.15ppm O.lppm 0.004ppm
L :

fhese values are the average of 11 tests. sach dilution has 6

replicates in which 10 larvae were treated.

The obtained data in table (1) indicate that mortality

among treated larvae increased with the increése of the

exposure time.

(P < 0.05)




Fig.

(3)

Regression lines of mortality among the early

Jrd instar larvae of Culex bipieng at 24,48

and 72 hr. after treatment with different

concentrations of Bacillus thuringiensis H-14.
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1.1.2. Bacillus sphaericus strain 1593-4 treatments:

Bacillus sphaericus was biologically

agsayed against the 3rd instar larvae.
Mortality occured after 24,48 and 72 hours,
p ost-treatments are presented in table (2)
and graphically illustrated in Fig. (4).
The date in table (2) indicate the following:
- High concentrations evoked & rapid (24 hr) lethal

response to the entire tested larvae subjected

to that dose.

- The susceptibility of the treated larvae was
significantly increased with the exposure time.

(P < 0.,05)



Table (2)
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Sasceptibility of the early 3rd Ainstar

larvae of Culex pipiens to Bacillus sphaericus

strain 1593-4.

Averages of corrected mortality percent
Conc.
(ppm) 24hr. 48hr. T2hr.
X + SE X + SE X + SE
10 100 100 100
8 90.90 + 0.05 100 100
6 $5.10 + 0,01 96430 + 0.01 Y49.30 + 0.02
3 53.96 + 0.06 93.13 + 0.09 99.10 + 0.01
2 41.36 + 0.23 T7.68 £ 0.80 94 .06 + 0.10
1.5 20.82 + 0.64 59.84 + 0.48 85.62 £ 0.9,
1 15.02 + 0.81 43,86 + 0.488 58.72 + 0443
0.5 8,806 * 0.64 14.18 + 0.27 29,38 + 0.91
0.1 5.00 + 0.81 9.94 £ 0.12 15.42 + 0.99
LCs5q 2.0 ppm 1.18 ppm 0.74 ppm
LCqq & ppm 2.7 ppm 1.0 ppm

The mean is the average of 1l treatments each

6 replicates in which 10 larvae were treated.

dilution has




Fig. (4)
Regregsion lines of mortality among the early

Jrd instar larvae of Culex pipiens at 24,48

and 72 hours, after treatment with different

concentrations of Bacillus sphaericus 1593-4.
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1.2. Chemical larvicide

1.2.1. Dieldrin treatments:

Dieldrin wes assayed against the 3rd

larval instar of Culex pipiens. Mortality

resulted after 24, 44, and 72 hr., post-treatm-
ents are presented in table (3) and graphieally

illustrated in Fig. (5).



Table (3)
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larvicide)-

Susceptibility of the e8rly 3rd instar

larvae of Culex pipiens to dieldrin ( chemical

Averages of corrected mortality percent

Gong . 24hrs. 48hra. T2hrs.
(ppm) — - —

*x X + SE X + SE X + SE
0.04 100 100 100
0.03 91l.18 + 0.01 96438 + 0433 98460 + 0457
0.02 70.92 + 0,02 83.56 + 0.68 93.24 + 0,00
0.015 62.66 + 0.12 76420 + 0415 84.40 + 0.48
0.01 30.74 + 0,70 39.82 + 0.28 58.86 + 0.91
0.005 7.70 + 0.11 14.04 + 0,37 24.48 + 0,42
0.001 0] 10.1 + 0.55 12.7 + 0.42
0.0005 0 0 0
LCSO 0.013 0.011 0.0086
LC9O 0.027 0.022 0.018

% The mean is the average of 11 treatments each dilution

has 6 replicates in which 10 larvae were treated.

The data in table (3) indicate that the susceptibility

of the treated larvae was increased with the exposure

(P < 0.05)

time.




Fig. (5)
Regresgsion lines of mortality among the early 3rd

instar larvae of Culex pipiens at 24, 48 and

72 hrs. after treatment with different concent-

rations of dieldrin chemical larvicide.
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Based on the obtained results of the previous
series of experiments, the susceptibility of the Culex
pipiens Jrd instar larvae to the three larvicides was
compared in order to evalute their larvicidal activity.
The tabulation of the estimated LCiOS and LC9OS of
each of the three tested larvicides in table (4)
indicate that the larvicidal activity was relatively
very high due to larval exposure to dieldrin followed

by Bacillus thuringiensig H=14 then Bacillus gphaericus

1593-4. However, the increase of mortality with exposure
time was quite linear in case of both Bacillus
thuringiensis H-14 and dieldrin while, the increase of

mortality due to Bacillus spheericus 1593-4 started to
be significantly increased after 24 hr post-exposure.

(P < 0.05)
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l'able (4)
Comparative susceptibility of the three used

larvicides (Bacillus thuringiensis H-14,

Bacillus sphaericus &dieldrin) during 24,48

and 72 hrs. of Culex pipiens 1larval

exposure.
Larvicide Lethal exposure time

used ;;3°'iﬂ 24 hr, 48hr. T2hr.
|Bacillug LCs, 0.037 0.022 0.013
thuringiensis L090 0.15 0.1 0.064
Bacillus LC5O 2.6 1.18 0.74
sphaericus L090 & 2.7 1.6
dieldrin LCBO 0.013 0.011 0.00806

L090 0.027 0.022 0,018
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Chemical And Bacterial Larvicides.

._._,.__.___..-.___.......__==:===:============

3el. lixures of dieldrin and Bacillug thuringiensis

H-14.

A mixture of dieldrin and Bacillus
thuringiensis li-14 wasg bioassayed against 3rd

instar larvae of Culex pipiens at LCEOS' concentrations
and the resulted larval mortalites after 24, 48, and
72 hr of exposure to the mixed suspensions are

tabulated in table (5).

Data in table (5) indicate the following:
-~ The 3rd instar larvae of Culex pipiens were
susceptible to the mixture of the Bacillus
thuringiensis and dieldrin.

- Using (Bacillus thuringiensis and dieldrin)

mixture resulted in a significant higher larval
mortality than either of them when used
separately,

- Larval mortality was directly correlated

with exposure time. (P<0.05)



Table (5)
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Mortality of the early 3rd instar larvae of

Culex pipiens treated with a mixture of

dieldrin and B. thuringiengig after 24,48

and 72 hr exposure periods.

Averages of corrected
B.t.di DLD
lxposure mortality percent.
LC,. LC.. | Le. LC (Bot.i H-14 & DLD)
time 20 20 e 20 FET=T= mixture
ppm ppm ppm | ppm (0.037 ppm +0.013ppm)
L * 4 BB
24 hr |0.037 | 0.15 |0.013 | 0.027 70.60 + 0.26&
48 hr (0,022 | 0.1 U.011 | 0.022 81.04 + 0.56
72 hr 0,013 | 0,064}0.0086 0,018 oBe32 + 0.44

% Dhe mean is the average of 6 treatments each of

6t replicates (10 larvae).
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Je2s llixures of dieldrin and Bacillus sphaericus

1593-4.

A mixture of dieldrin and Bacillus

gphaoericus 1593-4 was bioassayed against

Jrd ingtar larvae of Culex pipiens at LC5US

concentrations and the resulted larval
mortalities after 24, 4u, and 72hr of expo s-
ure to the mixed suspension are tabulated in

table (6).

Data in table (6) indicate the following:

- The early 3rd instar larvae of Culex pipiens are

susceptible to the mixture of dieldrin and Bacillus

Sphaericus.

- Significant larval mortality occur in usging the

mixture of (dieldrin and Bacillus gphaericusg)

than if either of them wes used alone,
- Increasging the exposure time result in significant

mortality to larvae exposed. (Pe0.05 )



Table (0)
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Mortality of the early 3rd instar larvae

of Culex pipiens treated with a mixed

formulations of dieldrin and Bacillus

sphaericus 1593-4 after 24,48 and

72 hr exposure period.

Averages of corrected
_ B.spha. DLD
Lxposure mortality percent,
time - |
1 1 (_B_.m. & D.IJD) miXtLlI‘O
LC50 | Legg | LCs¢ | Ly, ‘
ppm ppm ppm ppm (2.6 ppm + 0.013 ppm)
E * + SE
24 hr 2.0 &) 0.013 | 0,027 69.50 + 0.83
72 hr O0.74 | 1.6 |0.0086| 0.018 94.30 + 0.78
x

The mean i

8 the average of 6 treatments each hag

6 replicates in which 10 larvae were treated,
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4.1l. lixures of Bacillug thuringiensis H-14 and

Bacillug sphaericus 1593-4.

A mixture of Bacillus thuringiensis

H-14 and Bacillus gphaericus wasg bioagsayed

against 3rd instar larvae of Culex pipiens at

the LUjUS levels and the resulted larval mortalities
after 24, 4¢, and 72hr of exposure to the mixed

suspension are tabulated in table (7).

Datea in table (7) indicate the following:

- Culex pipiens larvae are quite susceptible to

the bacteriel mixture (Bacillus thuringiensis

H-14 and Bacillus sphaericus 1593-4).

- The use of the bacterial mixture result in
significant larval mortality than if either of

them was used alone.

- Increasing the exposure time result in signif-

icant larval mortality to larvae exposged.

(P<0.05).
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Table (7)
Percentage mortality of the early 3rd

instar larvae of Culex Pipiens treated

with a mixed formulations of Bacillus

thuringiensig H-14 and Bacillus

sphaericus 1593-4 at 24,48 and 72 hr

exposure period,

B.t B h Averages of corrected
Sezed =+.9D18, mortality percent.
(B.t.i & B.spha.
Lxposure Lcro LC9O LCFO cho Zelel =+S8pna
time = ? (0.037ppm+ 2 .6ppm)
ppm ppin ppm ppm mixture
. i ! S
=%
+ Sk
24 hr 0.037 |U.15 2.6 6 78.82 + 0,08
48 hr 0.022 0.1 1.18 2.7 96.91 + 0.34
= 4 - ———

* The mean is the average of ¢ treatmentgs each ha g

6 replicates in which 10 larvae were treated.
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O« Comparative Susceptibility Of Culex pipiens

——.-._.-...—...._.._.—...—..——_-.-.——.—--:—..—.—.—-

The larval mortality resulted from

treating the 3rd instar larvae of Culex pipiens

with the following mixture of:

1) (Bacterial + chemical) larvicides

l.1. (Bacillus thuringiensis + dieldrin) mixture.

l1.2. (Bacillus gphaericus + dieldrin) mixture.

2) Bacterial mixture

(Bacillus thuringiensis + Bacillus sphaericug)

mixture were repregented in table (8) as follows.

The data in 71gpie (8) indicat the following:
- There is a significant increase in larval
mortality occur from the use of larvicides
mixture (P« 0,05)
= Comparison between the combined effect of

the mixture of (Bacillus thuringiensis +dieldrin)

and the mixture of (Bacillus sphaericus +

dieldrin) indicate that there is no gignificance
difference between the mortality percent occur

to 3rd instar Culex bipiens larvae at 24 and

48hr exposure time, but at 72hr exposure period

there is a significance difference show that the



Table (8)

Percentage

- TT -

larvae of Culex pipiens

of (Bacillus thuringiensig + dieldrin),

mortality of the early 3rd instar
treated with mixtures

(Bacillus sphaericus + dieldrin) or (Bacillus

thuringiensis + Bacillus Ssphaericus)

Combined mixture
of LCSOS of the

teated larvicides

Averages of corrected mortality percent

exposure time

2.6 ppm + 0,013 ppm

o

24 hr 48 hr 72 hr

X + SE EiSE EISE
(Bell oI H-14+ DLD) 70.80+ 0,28 51.04+ 0,56 88432+ 0,44
V.037 ppm + 0.013ppm
(B.spha. + DLD) 69450+ 0.8 85«84+ 0,97 94,30+ 0,76

(BaL.l H-2415,gpha., )
VU.037ppm + 2.6ppm

'{H.HB-_I.- 0.0

90491+ U434

100
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(Locillus sphaericus +dieldrin) mixture is effective.

- Comparigon between the combined effect of the

bacterial mixture (Bacillusg thuringiensis + Bacillus

sphaericus) and (Bacillusg thuringiensis +dieldrin)

mixture indicate that the firat mixture have
& significant effect than the second mixture,
(P <0.05)

- The bacterial mixture (Bacillus thuringiensgig

+ Bacillug sphaericus) have highly significant effect

than (Bacillgg Sphaericus + dieldrin) mixture.

(P <0.05)
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e ffect Of Using The Bacterinl And Chemical Larvicides

The susceptibility of the 3rd instar

larvae of Culex pipiens to the toxic effect of the

entomopathogenic bacteria, Bacillus thuringiensis

H-14 or Bacillus sphaericus when pre-treating the

larvae with it for 24 hr and then the other bacteria
or dieldrin was added, were evaluated through

carrying out a series of laboratory experiments.

the results obtained from these exper-

iments were as follows:

6.1. Larvae pre-treated with Bacillus thuringiensis H-14

for 24 hr and then Bacillug gphaericus or dieldrin

—_—

vas added.

Results of pre-treating 3rd instar

larvae of Culex pipiens with Bacillus thuringiensis

H-14 for 24 hr then adding Bacillus sphaericus

or dieldrin larvicides were tabulated in table

(9) as the following.



Table (9)
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Percentage mortelity of the early 3xrd

ingta

r lorvae of Culex pipiens pre-

treated with B, thurinciensis H-14

LC5o (0.037 for 24 hr to Bocillus

sphaericug LCBO (2.6 ppm) or dieldrin

LCs (0.013 ppm)

Post-
Exposure B. spha, DID Averages of corrected
time mortality percent.
LC5O LC90 LCSO L090 Larvae pre-trected with
Ppm pPpm ppm | ppm [B.t,i., for the first 24 hr
viith LCSO conc, = 0.037ppm
Larvae post- | Larvae post-
miXed treat- | mired treat-
ment with B. [ment with
spha, dieldrin,
X + SE X 4+ SE
24 hr 2.6 8 0.013 0,027 T743040,05 88.18+ 0,39
48 hr 1.18 2T 0.011 0.0221 99,9940.01 96.124 0,98




Data in table (9) indicate the following:

~ Adding Bacillus Sphaericus to larvae pre-treated

with Bacillug thuringiensig for 24 hr cauge

gignificant mortality than if Bacillus sphaericus

wa g used alone.

- Pre-treating the Culex pipiens 3rd instar larvee

with Bacillus,ihuringiensis for 24 hr then dieldrin

vas added result in a significant larval mortality

than ir dieldrin wasg used alone,

Pre-treating the larvae with Bacillusg thuringiengig

H-14 for 24 hr ang then dieldrin wag added have
8 significant increage in larval mortality in the
first 24 hr after postmixed treatment, but with
increaging exXposure time no gifmificant mortality

occur than adding Bacillus Sphaericug.




6.2. Larvae pre-treated with Bacillus gphaericus

1593=4 for 24 hr and then Bacillus thuringiensis

or dieldrin wang added.

Preating the 3rd instar Culex
pipiens larvae with Bacillus gphaericus for 24 hr

with the L, Conc= 2.6 ppm then bacillus

thuringiensig H-14 or dieldrin larvicides was

added inorder to evaluate its effectivness were

represented in table (10) as the following:



- 83 =

Table (10)
Percentoge mortality of the eerly 3rd
instar larvae of Culex pipiens pre-

treated with Bacillus sphaericus 1593-4

L050 (2.6 ppm) for 24 hr to Bgcillus
thuringiensis H-14 LCBO (0.037 ppm) or

dieldrin LCsO (0,013 ppm).

POSt— E._‘Ec_j;.
Exposure
time

DLD Averages of corrected

mortality percent

Larvae pre-treated
with B. spho. for the

first 24 hr with

50 | 10 L5 | LCgq

90
ppMm ppm | ppm

LC50 conc., = 2,6 ppm

Larvae post-

24 hr

0,037

0.15

0,013

mixed treat-
ment with
Bet.i. H- 14

Larvee post+
mixed trcatw

ment with
di e ldrin

T + SE

0.08T

-

X'i Sk

90.02+ 0,35

85.95+ 0,21

48 hr

0,022

0.1

0,011

0.022

100

99.01 +0.30




Data in table (10) indicate the following
- Pretreating the Culex pipiens larvae with Bacillus
gphaericus for 24 hr then DBacillus thuringiengis

was added cause a gignificant increase in larval

mortality than if Bacillus thuringiensis was

used alone,

- Adding dieldrin to larvae pre-treated with Bacillus

sphaericus cause significant larval mortality

thanrif dieldrin was used alone.

- Adding Lacillus thuringiensis H-14 to larvae

pre-treated with Bacillug sphaericus for 24 hr

causge a gignificant larval mortality than if
dieldrin was added (P « 0.05 ).



- 85 =

Te liffeet OF Pre-treating Culex bipiens Larvae With

....__.H..__..-...__......__......__-...___..._.—.._._......___..._._.-...__...._.-....-.—._-:_._...=...._.__.=_.

___..__--._.__._.._—-._........——_——--—_.-._-.._..-—_._....-._-.-..._..._._-.-_._.....
.._—..-.-__...._...-.._.__.___....__-..__-—-._..._.__..__._..____——...-.._-_.--._—..-

Finding the potential efficacy of dieldrin

larvicide when the Jrd instar of Culex bipiens larvae

were pre-treated with it for 24 hr with the LC50

concentration= 0,013 ppm and then Bacillug thuring-

iengisg or Bacillug Sphaericus wasg added; were done

through carrying out a series of laboratory exper-
iments. The result was Tepresented in table (11)

ag the following:
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Table (11)
Percentage mortality of early 3rd instarp larveae

of Culex pipiens pre-treated with dieldrin ILC

50
(0.013 ppm) for 24 hr to Bacillus thuringiensisg

H-14 Lc50 (0,037 ppm) or Bacillug gphaericus
1593~ 4 LCsq (2.6 ppm).

Bti H-14 |B.sphaericus Averages of corrected
Pogt— mortality percent
EXpO suse Larvae pre-treatment with
time LCSU LC9O LC50 L090 dieldrin for the first 24hr

ppm  ppm |ppm ppm with LCSO conc= 0,013 ppm

— Ll R T —

Larvae pogt- Larvae pogt-
mixed treatm-| mixed treatm-
ent with Bti | ent with B.

H-14, sphaericus.
X + SE X + SE
24 hr [0.037/0.15] 2.6 8 92411+ 0,10 68.99+ 0,31

48 hr 10,022(0,1 |1.18 2.7 97.26+ 0.04 98.87+ 0,40
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Data in table (11) indicate the following:
- Pretreating the Culex Pbipiens larvae for 24 nr with

dieldrin then Bacillug thuringiensis was added
causes significant increage in larval mortility

than if the Bacillug thuringiensis wasg used alone,

- Adding the Bacillus spheericus to larvee pre-treated
with dildrin for 24 hr causes significant increase
in larval mortility than if Bacillus spheericus wa s

used alone,

~ There was no significance difference in larval

mortility if the Bacillug thuringiengig H-14 or

Bacillus Sphaericus was added to larvae pretreated

with dieldrin for 24 hr.



S —ty
===================================————=—*——“——-

Comparative susceptibility of Culex pipiens larvae

The results of pre-treating the Culex pipiens
larvae for 24 hr with bacterial larvicides and then
the other chemical or bacterial larvicides wag

8dded and vice-versa wes represented in table (12)

as follows ,



Table (12)
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Comparative susceptibility of early 3rd Culex

pipiens larvee pre-treated with dieldrin,

Bacillug thuringiensis H-14 or Bacillus

sphaericug 1593-4 for 24 hr. then the other

larvicides wag added.

[
Larvae pre-

treated for

The added Lary-

Averages of corrected

mortality percent

serotype li-14

B. sphaericus

24 hr with icide Exposure time
24 hr 48 hr
B. thuring-
iensis - T i T

77430+ 0,05

99.99+ 0.01

B. sphaericus

88.99+ 0.31

dieldrin 868161+ 0.39 | 96.12+ 0,98
B.sphaericus Bti H-24 90.02+ 0,35 100
1593-4 dleldrin 65,95+ 0.21 | 99,01+ 0.30
Bti H-14 92.11+ 0.10 97.26+ 0,04
dieldrin

98..87+ 0,40
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Data in table (12) reveals the following:
There is no significance differences occur to larval

mortility rates when the Culex pipiens larvae

pretreated for 24 hr with Bacillus thuringiensis H-14

or Bacillus sphaericus 1593-4 and then dieldrin wa s
added (P ( 0.05)

liortility persent occur as a results of pretreating

the larvae for 24 hr with Bacillusg sphaericus and

then Bacillus thuringiensis was added is significant;
than that occur from pretreated with Bacillus

thuringiengsig for 24 hr and then Bacillug sphaericus

wag added., (P < 0.05)

There was no significance difference between larval

mortility occured from pretreating Culex pipiens

larvae with dieldrin for 24 hr then Bacillus

sphaericus was added and pretreating the larvae

with Lacillus sphaericus for 24 hr then dieldrin

was added. (P < 0.05)

o gignificance difference of the larval mortility
occur between pretreating the larvae with dieldrin

for 24 hr then Bacillus thuringiensis was added and

pretreating the larvae with Bacillus thuringiensis

for 24 hr then dieldrin was added. (P < 0.05)
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it gl il e et

The pathological Tesponse of the different

body organs of Culex pipiens larvae due to the toxic

action of the chemical larvicide (dieldrin) and two

bacterical larvicides namely; Bacillus thuringiensis

H-14 and Bacillug sphaericusg 1593-4 wag investigated.

Ihe interaction between bacteriel and chem-
ical mosquito larvicideg wes also gstudied, histopatho-
logically. liicroscopic examination of the prepared
gections of treated larvae reveals the followingss -

Jel) LBacillusg thuringiensis 11-14 treateq larvae,

The toxic effect on the larval different

tissue cells due to Bacillusg thuringiensig H-14

infection wag demonstrated in the 'igures ag the

following:

The pathological action on the epithelinl mid-gut

cells first appeared ag an enlargement of the nucleus
followed by the darkening of the cytoplasm (Fig. 10 a)
in comparison with the normal ( Fig. 6a and 6b),

The cell sigze enlarge and the cytoplasm became vacugl-
ated then the cell wall towards the gut lumen protrudesg
to form the characteristic balloon-shaped cell,

At this stage the cellular linear layer ig partly
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detached from the basement membrane (Figs. 10a,10b and 11).
Due to the increase of cell size, the cell membrane became
raptured, liberating the cytoplasm or part of it to be
discharged in the gut lumen (Figs. 11 and 14). Goblet
cells are also found to be responded to the toxic action of
the ingested bacteria where the cytoplasm isg changed to

black colour (Fig. 10b).

In moribund larvae the peritrophic membrane
geem to be not damaged by the treatment i.e. at the early
stage of infection (Fig. 13). The regenerative conical-
shaped cells are also affected (Fig. 10a). On higher
megnification (Figs. 15 and 16) in advanced treated larvae
most cells appeared hypertophied, sloughed and completely
damaged, The exemination of sections of either the fore-
or hind-gut regions, the epithelium at these regions were
found not to be influenced by the toxic action of Bacillug

thuringiensig H-14, However; the section representing

the gastric caeca showed pathological pictures almost
similar to that observed at the mid-gut region (Fig. 14).
The columnar gland cells of the gastric caeca show
hypertrophy, some cells are completely lysed and the
cytoplasmic vacuolation is seem in the hypertrophied cells.
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The muscle layers surrounding the gut are

detached from the epithelial gut cells. However, the

muscle cells appear normal (Fig. 12)

i

The fat body cells appeared degtroyed
(Fig. 13 & 15); they became highly vacuolated and under-

went necrosis some of the ribbon-like tissues were

detached from one another,

The Malpighian tubules lost their striated

bruch borders and the cells became larger in size than
the normal which appeared to rest on opposite sides thus

this enlargement cause the narrowing of the tube lumen

The examination of the prepared sections
clears that the nerve cells and or ganglia are not

affected by the bacterial infection.

Iracheal tubes appeared normal, however,
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the cells forming the tracheal matrix showed the chara-
cteristic symptoms of bacterial infection (Fig. 19).

9.2. Bacillus spheericus 1593=4 treated larvae.

Sections in Culex pipiens larvae that

were treated with Bacillus sphaericus 1593-4 showed

the following features.

e -

Preliminary screening of the longitud-
inal sections of the treated larvae for pathological
changes in comparison with those from normal larvae
(Fig. 6a) indicate that the epithelial lining of the
alimentary canal seem to exhibit extensive cellular

demage with distorted nuclei (Fig. 20).

In advanced dark brown cadavers the
epithelial lining cells appeared to be enlarged not
towvardes the gut lumen but it seem to be elongated
along its own border. The nuclei seem to be enlar-
ged, evacuted, at late stage of infection it could be
seen in cloge contact with each other (Fig. 21).

The posterior mid- gut zone exhibited progregsive
degeneration. Cells became highly vacuolated, pyk-

notic and finally sloughed off, which allowed the

bacteria access to the hemocoel. The rmastric caeca

cells was also affected (Fig. 21).



The muscles appeared detached from their

own bundle shaped structure.

The fat cells were also affected .

The Malpighian tubules cells also show the
cellular hypertrophy (Fig. 21).

The nerve cord element gseem to be somewhat

not affected by the infection.

e e b P Pt e d
S

The tracheal matrix cells were affected

as shown in (Fig. 22),.

9.3+ Dieldrin treated larvae,

Section in larvae that were treated with
the chemical larvicide dieldrin showed to be affected

in many features ag the following:

1- Alimentary cana

e ESEE =S

I'he lining epithelial cells of the alimen-
tary canal (Fig. 23) were affected, the cytoplasm of
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these cells showed signs of a cloudy swelling. The
nuclei appeared pyknotic. The basal regenerative cells
'"midi" still present among the liping epithelial cells.

The gastric caeca cells were also affected.

The muscles were affected by dieldrin
treatment, The myofibrils shrunk and were grouped into

masses separated by vacuoles and fissures (Fig. 24).

The fat cells seemed to be highly vac-
uolated and underwent necrosis (Fig. 25). Some of the

ribbon like tigsues were detached from one another,

The Malpighian tubules cells underwent
degeneration (Fig, 26), Signs of necrosis and degene-

ration were evident in the nuclei and in the cytoplasm

of these cells,

Lthe element of the nerve cord (Fig. 24)
became very lossely packed. Some nerve cells losgt
the characterigstic granular appearance in comparison

with that appesared in untreated larvae (Fig. 8).
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Others had highly vacuolated cytoplasm, The neuropile

mass underwent a reduction in size. The cortical

layer underwent degeneration,

The tracheal tubes with its tracheal

matrix cells (FPig. 25) were 8lso,show the cellular hyp-

ertrophy.

Je4. Larvae treated with (dieldrin + Bacillus thuring-

iensis) mixture.

The longitudinal sections in (Fige. 27)
and (Fig. 28) in a larva treated with (dieldrin +

Bacillus thuringiensis) mixture revealed the distruction

occur to the epitheliel cells of ¥h= flimentary canal,

In (Fig 29) and (Fig. 30) the gut epith-
elia appeared swallen with vacuolated cytoplasm and
pyknotic nuclei, The cells appeared separated at the
base from each other. Also the regenerative cells
which rest inbetween the epithelinl cells became swallen,
In a transverse section (Fig. 31) the fore gut epithel ia)

cells s show the 8ign of damage,

In the mid-gut zone (Fig. 32) the
epithelial cells appeared to be extensivly damaged by

such mixture. Some cell® became swallen with an
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empty apical portion. Others its membrane was ruptured
releasing its cytoplasm inside the gut lumen., The
peritrophic membrane wag destroyed as a result of such
treatment,

The gastric caeca appeared to be affected
alsoythe muscle bundle and fat tissue became very

loosely packed (Fig, 32)

A striking feature appeared in s long-
itudinal section with much higher mapnification (Fig.
33) showing the epithelial cell with the typical balloon-
shaped outgrowth towamds the gut lumen. This sign
was o characteristic symptom for the larvae treated

with the Bacillus thuringiensis H=14, however it appea-

red with larvae treated with the mixture of thig

bacteria angd dieldrin.

9+5. Larvae treated with (dieldrin + Bacillus sphaericus)

mixture.

I'reated larvae section in (Fig. 34) and

(Fig. 35) with the (dieldrin + Bacillus sphaericusg)

mixture show that the gut epithelial cells affected by
this mixture. The cytoplasm was highly vacuolated.

The muscles appeared hypertrophied,

fhe mid-gut epithelial cell became

swallen. The peritrophic membrane was destroyed.



The postéroir part of mid-gut epithelial
cell wag extensivly affected. Cellular hypertrophy
appeared clearly. In (Fig. 36) the cytoplasm wes
released inside the gut lumen as & result of cell memb-

rane rupture,

The muscle bundles surrounding the gut

epithelial cell (Fig. 37)were affected.

In the proventriculus zone (IMig. 38)
the epithelial cell was affected by the (dieldrin +

Bacillus gphaericus) mixture. 1t became a separated

spindle shaped cell. The cytoplasm was vacuolated ,asg

well es,the nucleus of the cells,

A transverse section (Fig. 39) show
that the tracheal tube became flattened and the tracheal

matrix was also destroyed.

In a post-mortum larva (Fig. 40) the
gut epithelial cell wag highly destroyed. I'he gastric

caeca was affected, its nucleus became enlarged

9.6. Larvae treated with (Bacillus thuringiensis +

Bacillus sphaericus) mixture.

Examination of the gsectioned material
indicated the following:
The photographs in (Fig. 41,42, 43,and

44) demonstrate a general view of longitudinal section
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of treated larvae with the bacterial (Bacillus thuring-

iensis + Bacillus gphaericus) mixture. The epithelial

mid-gut layer showed the monolayer structure with the
indication of cellular hypertrophy. The cells are
swollen with sloughing and vacudated cytoplasm.

Some apical zone of the epithelial cells appeared empty
with a characteristic balloon-shaped out growths. The

nuclei are enlarged showing pyknotic characteristics,

some are completey vacuolated.

The peritrophic membrane is also affected

by such treatment with apparent sings of damage.

In advanced stage in treated larvae
(Fig. 45) the cell membrane is ruptured releasing the
cytoplasm ingide the gut lumen. The cytoplaamic
vacuoles could be seepn clearly. Some cells (Fig. 46)

seem geparate spindle shaped cells.

The muscle layers surrounding the gut

are also affected by the bacterial mixture (Fig. 47).

Fat bodies and llalpighian tubules
(Fig. 48) are affected. The kialpighian tubules cells
are enlarged, others with a rupture membrane, The
Malpighian tubules characteristic lumen result from

resting of cells on opposite sides towardes each other

could not be geen. The nerve cord seems to be not

affected by the bacterial mixture.



Pig, (62) A longitudinal gsection of @& non treated leorva at
the mid-gut region.
IBs lMuscle bundle.
B Bagement membrane,
EC:  Epithelium cell.
GLs Gut lumen.
PM: Peritrophic membrane,

(X = 200)

Fig., (6b) ¢ The some ag Fig.(6a) at higher megnification.

ECs Epithelium cell.
GCs Gut contents.
JUIEE luscle bundle,

(X = 400)






Fig. (78): & transverse section in @ non treated larvée
at the mid-gut regione.

BC: Epithelium cell.

GCs Gut contentse.

Pl Peritrophic membrane.
mpe Tracheal tube.

npBe  lluscle bundle.

(X = 100)

Pig. (Tb): The game os in Fig. (72) at higher megnific=
actione.

GC: Gut contents.
PM: Peritrophic membrane.
BC: Epithelium cell.

(X = 400)
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Fig. (7 a)




Pig. (8) : A tronsverse section through the thoracic

recion of & non treated larva,

CLe
WLls
EC:
Glss

Cortical Layer.
Neuropile mass.
Epithelium cell.
Gut lumen.

( X = 400)

Fig. (9): A tron sverse section of @ non treated larva

TTe

Tracheal tube,
(X = 400)
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Pice, (L00): A long.tudinnl section in an infected larva
(moribund) treated with Bacillus thuringinesis
serotype H=14. Mid-gut region.

BSEC: Balloon- sheped epithelial cell.
P11s Pe ritrophic membrene.
GCs Gut contentsa
SEC: Swallen epithelium cell.
NH: Nucleus hypertrophy.
SRCs Swallen regenerative cell,
(X = 400)

Fig. (10b): The same treated larve (l0a)
WHs Nucleus hypertrophy.
SLCs Swallen epithelium cell.
GLs Gut lumen.
GCs Goublet cell.
(X = 400)



Fig. (10 b)



Fig., (11) Photomicrograph of & Jonritudinal section at
the ponterior pert of o cut of a larve infect-

cd with B. thurinpiecnsis secrotype =14,

..

DPI Destroyed peritrophic menbrane.
cc s Gut contents.

LB ¢ Empty epicol portion.

FB : Fat body.

( X = 400)

Fig, (12) ¢ Aloncitudinal sectlon of an infected lerva with
B. thuringicnsis serotype H-14 (post-mortum).

P

RCM ¢ Ruptured cell meabrane.

Vi : Vaouolated nucleus.
1B « muscle bundle.

(X = 400)



Fig. (12)
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Fig. (13)




Tig. (15) :hnother trangverge gection of a loxva treated

with Bo thurinciensis (post=-mortum).

GL
DEC :Destroyed epithelium cell.
DI} :Destroyed mugcle bundle.
WH . Nucleus Hypertrophy.

(1]

Gut lumene.

DFT s Destroyed fot Tissuc.
(X = 400)

Fipg. (16): A tronsverse gection of o larve treated with B.

thuringiengis (post—nortum).

Cl . Cell hypertrophy.

ROC . Releage of cytoplasm.

GG . Gut contents.

WH . llucleus hypertrophy.

DEC : Degtroyed epithelium cell.
Db . Degtroyedi muocle bundle.
DT : Destrayed fat ticoue.

(X = 400)
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Fig. (A7) ¢ & lonritudintl gection of & 1arve treated with Be

Pig. (18):

thuringiensis (moribund). Showing the lelpighian
thurinflen -2

tubules in early stoge of infectione
J

DI Destroyed Malpinhian tubules.
WH . lucleus hypertrophye.

DMB 2 Destrc yed muscle bundle .
DPFB Destroyad porticl fot bodye

(% = 400)

Another lonﬁitudinul section of & 1oxrVve treated

with Be thuringicnsis (post—mortum). Showing

the disepperance of the Malpighlen tubules
lumene.

MT e lalpighion tubuled.
1B . liuscle bundle.
prp : Poertiel fat body.

( X = 400)
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Fig.(19) ¢ 4 tronsverse cection of o larve treated with B

-
—

thurinmiensic.

GL = Gut lumen.

RECM: Ruptured epithelium cell menbrane,
ITH HNucleus hypertrophye.

T ¢ trocheal tube,

P ¢ trocheal matriX.

DIB

e

Destroyzd muscle bundle.

Fig. (20): 4 loncitudinal section in an infected lorva
treated with Bocillus sphaericus 1593 = 4.

DLEC Destroyed epithelinl cell.
DB : Destroyed rmuscle bundle.

DI '
GL

- .

..

Destroyed fot tisscue.
Gut lumen.

( X = 400 )



Fig. (19)




Fic. (21): A longitudinal section in an another infected
lorva treated with Bacillug sphaericus 1593-4.

DI : Destroyed (ot ticoue,

GL Gut lumen.

D¢ ¢ Destroyed epithelial cell.
VI Vacuolated nucleus.

DIB

. L] e

.

Destroyed muscle bundle,

(X = 400 )

Pip. (22): A tronsverse section of o larva infected with
Bacillug sphoericus, 1593-4.

UK .  Troacheal tube.
DI
GL

DestroYed muocle bundle,
Gut lumen.

(X = 400)






Pig. (23): A longitudinel sectlon in an infected larva treated
with the chemical jorvicide dieldrin.

WH « lucleus hypertrophy.

DPM s+ Degtroyed peritrophic memnbrane.
GC . CGut Contents.

VG . Vacuoloted cytoplasie

DEC ¢ Destroyed epithelial cell

DIB : Destroyed muscle bundle.

(£ = 400)

Pig. (24): A troansverse gection in an infected larva

tronted with dieldrin through the thoracic replon.

DCL
M1 s+ leuropile mass hypertrophy.
DMB ¢ Destroyed muscle bundle.,

Destroyed cortical layer.

NH . Tlucleus hypertrophy.
EC . Epitheliunm cell.

(X = 400)
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Fig. (25)s & tronsverse gection in o dieldrin treoted

10rva,

GC
DISC
WH
4G
TLI
DT
DIB

e an .. L) e (1]

Gut contents.

Destroyed epithelicl cell.
lucleus hypertrophy.
Tyrecheol tube.

Tyochetl matrix,

Destroyed fat tissue.,
Destroyed muscle bundle.

(X = 400)

Fig, (26): & loncitudinal section of & dieldrin treated

LerVe.

DLITC

Dectroy=d Cells of Malpighlan tubules.

(% = 400).



- 112 -

Shoc - o

Fig., (25)

| Fig. (26)




Fig. (27): A longitudinal section of @ larva treated
with (Bacillus thuringiensis H=14 + diddrin)

mixture.

DIB : Destroyed muscle pbundle.
:0¢ ¢ Release of cytoplasne.

WH ¢+ llucleus hypertrophye.

GC . Gut contents.

DEC : Distroyad epithelicl cells.

(% = 400)

Pig. (28): 4 longitudinal section of & larva treuted
' vitth (B. thurinciensis H=14 + dieldrin)

mixturec.

GC «  Gut contentsc.
LC . Bpithelicl cells.

(X = 400)
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Fic. (29): A longitudinal section in & larva treated
with (Bocillus thurinsiengis H-14 + dieldrin)
mixture, showing the separation of the cut
epithelium.

GC Gut contents.

DCEC : Deplroyed cytoplasm of epithelium cell.
SRC ¢ Swallen regenerative cell.

(X = 400)

Fig. (30): A longitudinal section in a lorve treated with
(B, thurinpicnsig =14 + dicldrin) mixture, show=
ing the vacuolated. apical parts of the gut

epithelium,
GC ¢+ Gut contents.
DEC : Destroyed cpithelial cell.

(X = 400)
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Fig., (29)




Pir. (31): A tronsvergse section of o larvae in early sign
of infection trented with (Bacillus thuringiensis
H=14 + dieldrin) mixture.

GL ¢+ Gut lumen.
EC + Epithelial cell.
(X = 400)

Fig. (32): A tronsverse section of a larva in advenced
gtare of infection, trected with (Bacillus
thurinciensic H-14 + dieldrin) mixture.

1T
GCa Gastric ctect,
GC . Gut contents.

Tucl eus

ROC : Releage of cytoplasm.

EB : Empty apical portion.

TH : Nucleus hypertrophy.
DL+ Destroyed rmscle bundle,
DPFT : Destroyed fet tissue.

(X = 400)
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Figc (33):

l\"i"‘_:' (34‘):

A longitudinal section With much higher
megnification of o lopyn treated with (B
thuringiensis H-14 + dieldrin) mixture,
showing the Bollo on-shaped epitheliel cell.

T : HNucleus
BS :Balloon,-Shaped epithelium cel],
EB : Empty apical nortion,

(X = 600)

A lonsitudinal section in a larvas treated with
(Bacillus snheericus 1593-4 )+ dieldrin) mixture,

ABC '+ Affected epithelium cell,
GC ¢ Gut contents,
DIB : Destreyed muscle bundle,

(X = 400)
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Fig. (33)

W

|

o

.riww.z.vw :

Fig. (34)



Fig. (35):

Figo (36):

A lonritudinnl section in @ larve treated
with (Bacillug spheericus & dieldrin)
mixture.

CH « (Cell hypertrophy.

SEC ¢ Swallen epithelial cell.

DPM : Destroyed peritrophic membrane.
GC « Gut contents.

NH . INucleus hypertrophy.

(X = 400)

A longitudinal section in alarva treated
with (Bacillus sphaericus & Dieldrin)
mivture. Posterior part of mid=gut

region,

n . Iiucleus hypertrophy.
GC s+ Gut contents.

RCM ¢ Rupture cell membrane.
ROC : Relenge of cytoplasm.

(X = 400)






Pig., (3T): & trangverse section of a lnrve trested
with (Becillug spheerious & dieldrin)

mixturc.

¢c ¢ Gut contenta.
DEC s+ Destroyed epithelial cell.
DIB : Destroyed muscle bundle.

( X = 200)

Fig, (38): A tronsverse gection of & larve treated
with (Bocillus sphoericud & dieldrin)

nixturec.

vii oo Vacuelrted nucleus.
6L ¢ Gut lumen.

gEC ¢ Separate gpindle shaped epithelium cell.

(X = 400)



Fig. (37)




Fig. (39): A tronsverse gection of & larva treated

with (Bocillus spheericus & dieldrin)

mixture.

VC s Vacuol oted cytoplnom,

WH ¢ lucleus hypertrophy.

¢ ¢ s Gut contents.

DPII ¢ Destroyed peritrophic membrane.,
pp  «  Trachetl tube.

T s ‘Trachecl matriX.

(X = 400)

FPig, (40): & tronsverse gection of a larve trected

with

nixture.

GCa
N
GC
EC
Tr
T

(Bocillug sphocricus & dieldrin)

.. e .. -h Ll

Post-mortum (just died).

Gastric caect,
Tucleus hypertrophye.
Gut contents.
Epithelinl cell.
Tracheal tube.

Tracheal mortix.

(X = 400)






Fip. (41): A lonpitudinol section of 2 larve treated
with (Bacillug thuringiensis H-14 & B
sphaericug) mixture.

DMB ¢ Destroyed muscle bundle .
NH : DNucleus hypertrophy.

GC ¢ Gut contents,

ARC ¢ 4iffected epithelium cell,

(X = 400)

Fig. (42): A longitudinel gection of a larve treated
with (Bocillug thuringiensis H-14 & B.
sphaericus) mixture, Showing the epithelial
rut celles with transperent apical parts.

T : IPat tissue,

SEC : Swallen epithelium cell.
GL ¢ Gut lumen.

1B ¢ luscle bundle,

(X = 400)
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Fig. (42)




Fi{’;- (43 ) H

Pin. (44)s

A longitudinal gection of a larva infected
with (Pacillug thuringlensis 11-14 & B.
snhoericus) mixturce. Showing the bollo on=

shaped cell.

BS . Balloon-shaped epithelial cell.

1D « JIscle bundle.

(% = 400)

A longitudinal section of & larve infected
with (Bacillus thuringiensis H=14 & B.
anhoericug) mixture. Advenced stapge in

infection.

M
P ¢ Peritrophic membrane.

e¢ s Gut contents.

DEC : Destroyed epithelium cell.

Muscle bundle.

(X = 400)






Fig. (45):

A longitudinal section in an infected larve
(post-mortium, just died) with (Bacillus
thurinciensis H=14 & pacillus sphaericus)
mixture.

VC : Vacuolfted cycoplasm.

L ¢ HNucleus hypertrophy.

GL ¢ Gut lumen.

Dii ¢ Destroyed luscle bundle,

( X = 400)

Pig. (46): & longitudinal section in a larva treated

with (Bocillus thurinmiensis H-14 & B

anhoericug) mixture.

SLEC
GC

Separate epithelium cell.

Gut contents.

(X = 400).



Fig. (45)



