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ani C 305 when raised under similar conditions had a

m:11 grain protein content of 12+5 and 10-8% res-

pectively. Saventeen wheat varieties kad a grain
protein content hig .er than WG 357, Six weat
varieties (WG 2194, WG 2°8), WG 2080, WG 2100,
WG 2036 and WG 2032) exhibited a protein content
hig-er than 13-09,. Tlese six varieties migl.t be used
as donors for high grain protein content,

Variation for Pelsl.enke valve ranged frcm 61 to
250 minutes. Twenty wheat varieties had a Pelst.enke
value higher than 200 minutes. Nine varieties exhibitcd
a Pelsl.enke valve lLigher than 150 minutes and four
had a range of 100 to 150 minutes.

Wi.eat variety WG 2080 Lad a Pelskenke value of
222 minutes and protein content 13-19%. It lLas tle
same Leight as WG 357 but nine days earlier in antl.esis
than t.e latter, Trree ot.er wieat varieties, namely,
WG 2122, WG 2085 and WG 2142 wi.ich had a protein
content Lig'er than WG 357 belcnged to a very streng
dough category. Trese four w!.eat varieties wculd be
useful parents in tl.e hLybridizaticn pregremme fcr
ameliorating Pelst.enke value and grain protein content,
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STUDIES ON SILKWORM DISEASES

Phage and Serotyping of Bacillus thuringiensis
St:ains Occurring in the Sericultural
Tracts of Karnataka

Bacillus thuringiensis is a well-known pathogen on
lepidopterous and to a lesser extent on otl.er insects.
The moulberry silkworm Bombyx mori is among the
more susceptible insects to the bacterium. At tle
same time B, thuringiensis preparations Lave enor-
mous potential as a microbial insecticide for pest
control., T.us there may exist conflicting interests
in ti-e use of B. thuringiensis preparations in intensive
sericultural tracts and severa studies must be carried
out be‘ore ti.e;e preparat'ons can be consicered safe
for use in ser.cultural areas,

‘A a part of our investigitions on the diseases of
silk worms, several Bacillus strains were isolated from
dead silkworms, excreta, rearing rcom dust, m 1 erry
garden voil, etc., and purified by tl.e usual met!.ods.
The H-aatigens of, and anti.era agiinst ait.entic
serotypes as well as the local isolates were prepared

as per the procedures suggested by Norris!, Aggluti-
nation was ch.ecked in tubes,

Bacteriophages capable of lysing B, thuringiensis
were also isolated from mulberry garden soil. A
number of strains were used as hosts and p:.ages from
Iytic regions were picked and purified by routine plage
tecanques. Three strains (labelled as VTPI, VIP2,
anl VIP3) were selected for the detailed studies on
host-aarasite [interactions and these were used for
testing the sensitivity of different Bacillus thuringiensis
strains. P.age- sensitivity was checked by preparing
a lawn of the host strain and spotting a small droplet
of phage preparation.

Bucillus thuringiensis strains were first isolated from
a serious epizootic in Devanhalli area. Tables I
and II give the details regarding tte incidence of Bacli-
lus thuringiensis from different materials and tke fre-
quency of incidence of ‘ different serotypes. These

TABLE. I
Bacillus spscies from sericultural areas

Number of isolates

Source Total
Crystal Non-
forming  crystal
fcrming
Soil 4 4 8
Leaf 3 6 9
Rearing room dust 2 2 4
Silkworm larvae 17 9 26
Egg sheet 1 1 2
Tray litter 1 2 3
Total 28 24 52
TABLE II

Frequency of incidence of different serotypes of
Bacillus thuringiensis

Number of strains out

Serotype of 20 strains*
H, Berliner 2
H, Alesti/Kurstaki 2
H, Sotte/Dendrolimus/Kenyae 7
H; Galleriae/Canadensis 2
H; Entem cicus 1
H, Aizawae 1
H; M rrisoni 3
Unknown 2%*

* Some more strains are to be typed. Tlese may
be mestly H,,

** Tlese two though crystal forming did not cross
react with any of the antisera we have prepared,
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TasLE III

Phage sensitivity of Bacillus strains

Phage strains

B. thuringiensis serotypes

*Bacillus strains isclated in
MCBL

Number of strains

Sensitive Resistant - . Sensitive - Resistant
VIP 1 Hi‘ H5a’ S¢r H,, Hy, Haa, Haab, H1a4b’ H‘ab’ ' 2 61
H4a4cs H;,sy H;, Hq, H,,
HLO' H12
VTP 2 HL‘ 1{1(‘40’ HSa")c* HB Hza, H3ab’ H;dqb, H‘ab‘ 6 :, 57
H5asb9 HT: HSv HSa H]()v
Hll’ Hl?
VTP 3 Hlla’ HSab’ H4a4ll’ H5a5b, Hl’ H“Gb’ Hialc’ Hls 34 29
HEaﬁc: H87 H‘b HB; H99
HLO’ HLI

* Licludes both crystalliferous and non-crystalli‘erous strains.

A numter of recently isolated Bacillus strams

are jncluced Lere, but not in the results presented in Tablcs I and II.

isolates which were obtained from Kolar, Bangalore
anl Manlya Districts show that a number of sero-
t/pes occur in the region. Serotype Hi (S)tto/D2andro-
limis/Kenyae) is the most prevalent. Pathogenicity
studies showed that strains belonging to serotype H3
(Alesti/Kurstaki) and H} were the most virulent (un-
pablished data). Sensitivity to the pi.ages of different
strains is given in Table III, VTIP3 attacks th.e maxi-
mum number of isolates. It has also been reported
that phazes canadle of lysing B. thuringiensis were
ahble to grow on nyn-crystalliferous species like
B. cerex;?. Paiye sensitivity and the geograpl.ical
distribation of B. thuringiensis serotypes have
formed the subject-matter of other studies also%*
Myjum ler et al ® reported the is lation of a pathogen
from Hcliothis obsoleta in Mysore which was later
identifixd as B. tharingiensis var thuringiensis. This
is the first report on the typing of B. thuringiensis
strains occurring 1n this region ani the data are pre-
seated kere with ti:e hope that it will be useful to ti-e
microbial ecologist as wall as to the epizootiologist
of insect diseases.
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