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DISTRIBUTION OF BACILLUS THURINGIENSIS SEROTYPES IN PAKISTAN
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Distribution of Bacillus thuringiensis in Pakistan was investigated and it was found that most of the
crystalliferous isolates belong to Bacillus thuringiensis sub sp.sotto ie. 129 out of 150 isolates. Other
isolates belong to serotype B.t. alesti (3) B.t. dendrolimus (3), B.t. kurstaki (4) B.t. kenyae (1)and B.t.

pakistani (10).
INTRODUCTION

Bacillus thuringiensis an entomopathogenic bacterium,
is known to occur in soil and in dead/diseased larvae of
susceptible insect species [1-8]. The present study deals
with extensive survey work for isolation, identification
and serotyping of the isolates occurring in various regious
of Pakistan.

MATERIAL AND METHODS

Collection of specimens. Dead/diseased larvae were
collected from various parts of Pakistan, including the
areas famous for raw silk production. The larval material
was taken in sterile vials and stored frozen.

Isolation of crystal forming bakcteria. A back exudate
invariably comes out of the body of the infected larvae
as a result of bacterial infection, making them soft and
pulpy. The larval stuff, was cleaned from outside gently
with 75% alcohol. The larva was punctured with sterile
needles in a sterile petri dish. The oozing exudate was
plated out on the solid medium (0.5% peptone, E. Merck,
0.5% NaCl, E. Merck, 10% beef extract Difco,and 2% Agar
Difco. pH 7.00). Dry specimens were cleaned, similarly
and after evaporation of alcohol, were crushed in sterile
saline. The suspension was used for isolation.

Plates were incubated initially for 24 hr. at 30°. A
selection of spore formers was then made, which were
transferred on the fresh medium. After 48 hrs. incubation
the culture was examined under phase contrast microscope
(Fig. 1). Crystal forming bacteria were isolated and acid
fermentation of sugars was done, using glucose, sucrose,
lactose, maltose, mannitol and xylose (1% w/v sugar E.
Merck) in peptone water (sterlized at 10 lbs pressure for
20 min). Lecithinase production was studied in meat
extract agar containing 2% fresh egg yolk.

RESULTS AND DISCUSSION

The results indicate that B.t. alesti, B.t. dendrolimus,
B.t. kurstaki, B.t. kenyae, B.t. pakistani and B.t. sotto are
the serotypes of crystalliferous bacteria found in Pakistan.
The serotyping of suspected B.ts. were carried out at the
Pasteur Institute Paris using the technique by H.de Barjac

Fig. 1. Liberated spores and crystals of B.t. after 120 hrs. x 1200

[9]. The details of the geographical distribution of these
serotypes according to the place (province) of collection
and simultaneous existence of different serotypes are given
in Table 1. The microscopic studies of the isolates indicate
that they produce spherical or dipyramid shaped parasporal
bodies (Fig. 1). Isolates non-toxic to Heliothis armigera
were also isolated.

The serological studies of 150 isolates indicate that
127 isolates belong to B.t. sub sp. sotto and hence it is
widely distributed in the country while the distribution
of serotypes sub. species namely B.t. sub. sp. alesti, B.t.
sub. sp. dendrolimus, B.t. sub. sp. kenyae, B.t. sub. sp.
kurstaki and B.t. sub. sp. Pakistani have also been found.
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Table 1. Serological distribution of crystalliferous bacteria isolated in Pakistan

Bt B.t. Bt. B.t. B.t. B.t. Total No. of serotype

Province alesti  dendrolimus  kenyae sotto  kurstaki  pakistani in each province
Azad Kashmir

and NWFP 2 1 1 54 - - 58

Punjab 1 1 - 73 2 1 78

Sind - - - - - 4 04
Baluchistan — 1 = L 7 10

Total 3 3 1 127 4 12 150

Table 1 indicates interesting results. B.t. sub sp. sotto 14,122 (1969). .
is present in N.W.F.P. and Punjab province whereas it is 2. AM. Heimpel and T.A. Angus, Bacterial Insecticides
totally absent in Sind and Baluchistan. Similarly Bt. sub. sp. Bact. Rev. 24, 266 (1960).
pakistani which had been isolated from this part of the 3. T.A. Angus, Bacterial pathogens of insects as micro-
world (Sind) [9, 12] is present only in Sind and Baluchistan bial insecticides. Bact. Rev., 29. 364 (1965).

g Sption dreadl S SmEUGERITSER R, <Let ata e 4. John R. Norris, Bacterial insecticides. Sci. Progr., 202,
finding is that no species of B.t. was found in Sind other 188 (1963).

than B.t. sub. sp. pakist'fmi. The present results confirm 5. H.T. Dulmage and Eduardo Martinez. The effects of
i 'work of th?a and Aizawa [10] and Obba et.al [11]. continuous exposure to low concentrations of the §
Thegaeuans mfhcate. that serotype SUb.' SP_' alesti., s‘_lb' op- endotoxin of Bacillus thuringiensis on the development
jsotto, sub. sp. aizawai and .sub. sp. mor.nsom are distributed of the tobacco budworm. J. Inv. Path., 22, 14 (1973).
in prefecture as well as in other sericultural prefectures, 6. N. Rajmohan and S. Jararaj. Field efficacy of Bacillus
whereas serotype sub. sp. kenyae has been rarely found.in thuringiensis and some other insecticides against pests
Ja?an and serotype sub. sp. darmstadiensis also rarely of cabbage. Indian J. Agri. Sci., 48, 672 (1978).
exists in the country.

Hence the results mentioned above suggest that the 7. B Abul e ar_ld ML A%bd.ullab,Lethal and subethal
flora of Bacillus thuringiensis serotypes varies considerably action of Bacillus thuringiensis on the cotton leaf-
depending on the locality and other environmental condi- warm. Bull Ent. Soc, Egypt Econ. Sec. IV, 151 (19/0).
tions. 8. K. Aizawa, Present status of investigations on micro-

The results described indicate that distribution of bial control in Japan, Ents. essays. 381-89 (1971)
B.t. is such that the types found in one region are not Pub. Hokuryukan & Co. Ltd., Tokyo.
found elsewhere. This is in conformity with the results of 9. H. de Barjac, Veroinque Cosmas Dumanoir, Rafi
a similar study done in Japan. Regionwise the sharp distri- Shaikh and Gabriel Viviani, Bacillus thuringiensis Var.
bution of the organisms renders an interesting situation pakistani nouvelle sous-espece correspondent au
which need further investigation. serotype 13, Sc Paris, 284 (23 mai (1977) 2051-53.
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