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Table 1.

Relative toxicity of o-endotoxins of Bacillus thuringiensis to

the second instar larvae of Lucinodes orbonalis
_-__-—__-ﬂ_—__———l—*—__—_

95% Fiducial limits

LCsq
o-endotoxin (ng/cm?) Slope (£ SE) Lower Upper
Cry 1 Aa 24.62 1.99 (£ 0.36) 19.01 32.67
Cry 1 Ab 14.86 1.56 (£ 0.33) 12.20 18.20
Cry 1 Ac 10.99 2.23 (£ 0.42) 8.08 14,94
Cry 1 B 17.32 2.05 (£ 0.36) 13.57 22.80
Cry 1 C 10.86 2.01 (£0.35) 8.06 14.62
Cry 1 E 24.92 1.88 (£ 0.36) 19.01 32.67
Cry 2 Aa 3.08 1.42 (£ 0.19) 2.31 4.11

LCso denotes the concentration of the toxin protein causing 50% larval

mortality.

1C, Cry 1Ac, Cry 1Ab and Cry 1B in the
descending order. Cry 1Aa and Cry 1E
were relatively less toxic. Cry 2Aa and
Cry 1B proteins were also found to be
active against dipteran insects'’. It would
be Interesting to find out the toxicity of
both these proteins to Phytomyza horti-
cola, a dipteran pest on brinjal®. Cry 1Ab
protein was constitutively expressed in
transgenic  brinjal by introducing a
synthetic gene optimized for plant codon
usage”_ Significant protection against
BSFB was achieved in the fruits of
transgenic plants. Our results confirm the
efficacy of Cry 1Ab and also suggest
that, the expression of Cry 2 Aa and Cry
1C 1n transgenic brinjal would possibly
provide better protection from this pest.
Large-scale cultivation of transgenic
crops In the coming years may possibly
impose selection pressure on the insect
pest and encourage the development of
resistance in insects’. One of the
strategies proposed to avoid/delay resis-
tance development is to pyramid genes in
the transgenic plants'”. The information
generated by us 1s useful in this direction.

The genes can be so selected that, the

respective proteins bind to different
receptors 1n  the midgut epithelial
membranes of L. orbonalis. Investi-

gations to characterize the Bt toxin
receptors 1n L. orbonalis are necessary.
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Siderophore production by Aspergillus niger AN27, a biocontrol agent

Siderophores  have received much
attention 1n the past deccade, largely
because of their proposed role In
biocontro! of soil-borne plant pathogens'
and as a supplier of iron nutrition to crop
plantsz. Since plant palhogens may not
have the cognate ferri-siderophore
receptor for uptake of iron-siderophore
complex, they are prevented from
proliferating in the itmmediate vicinity
because of lack of iron®. llence,

sidcrophore-producing beneficial microbes
can confer a competitive advantage in
intcractions in  the rhizosPhcrc“. We
report here the production of hydro-
xamale and catecholate groups ol sidero-
phore by a potential biocontrol agent,
Aspergillus niger AN2T (ref. 5).

The methods of preparation of the
chrome azural S agar (CAS-A) medium
was after Schwyn and Neilands®, The
methods of assay, viz. non-specilic, hydro-

CURRENT SCIENCE, VOL. 77, NO. 3, 10 AUGUST 1999

xamate and catecholate groups, were
followed as mentioned by Haydon et al.’,
Arnow®, and Holzberg and Artis’, respec-
tively. For these assays, Czapek-Dox (with-
out iron) was uscd as the basal low iron
medium (LIM). A, niger AN2T was inocu-
lated in 250 ml flask containing 100 mi of
LIM. The flasks were kept in a shaker at
150 rpm and incubuted at 30°C for 7 days.
The supernatants were taken by filtcation
through Wharman filter paper (no. 42).
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Figure 1.

orange red pigmentation.

Production of siderophores by A. niger
AN27 was indicated in the blue CAS-A
medium by formation of orange halo
around the colony (Figure 1). Non-
specific tests In the LIM were also
positive (Figure 2). Specific tests for
hydroxamate and catecholate groups of
siderophore further confirmed that A.
niger AN27 produced both the groups of
siderophores (Figure 2).

According to Srinivasan et al.'’,
competition for iron between Tricho-
derma spp. and wood decay basidio-
mycetes in wood 1s a possible means of
biocontrol of wood decay fungi. Fungi-
static activity of siderophore has been
reported''. Rhizopus arrhizus produces a
siderophore which is related to growth
promotion in tomato'?. Fluorescent
pseudomonads enhance plant growth and
affect deleterious micro-organisms by
producing siderophores'”. Siderophores
produced by Pseudomonas spp. are
adequate to influence microbial inter-
action and hence rhizosphere compe-
titiveness'®. All the aforesaid attributes,
viz. antagonistic activities'?, rhizosphere
competence'®, and growth promotion'
were found in A. niger AN27. Therefore,
it can be hypothesized that siderophore
production by A. niger AN27 might have
some role in these phenomena. This
forms the first report of sidcrophore
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Stderophore production by Aspergillus niger AN27
on CAS-A medium, 3 days after inoculation, indicated by
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Figure 2. Iron-binding activity of supernatants, indicating the presence of

secreted siderophores (YAt 3 days after inoculation. *Absorbance was
measured at 425, 254 and 510 nm for non-specific, hydroxamate and

catecholate groups, respectively).

production by a strain of A. niger, an
effective biocontrol agent.

I.

10.

. OSullivan, D. 1.

Leeman, M., den Ouden, F. M., van Pelt,
J. A., Dirkx, F. P. M,, Steijl, H., Bakker,
P. A. H. M. and Schipper, R., Phyto-
pathology, 1996, 86, 149-155.

. Jadhav, R. S., Thaker, N. V. and Desai,

A., World J. Microbial Biotechnol.,
1994, 10, 360-361.

and O'Gara, F.,
Microbiol. Rev., 1992, 56, 662-676.
Raijmakers, J. M., der Sluis, . V.,
Koster, M., Bakker, P. A. H. M.,
Weisbeek, P. J. and Schippers, B., Can.
I Microbiol., 1995, 41, 126-135.

. Sen, B., Consultation on the Application

of Biotechnology in Plant Pest Manage-
ment, 25-28 February, IARI, New Delhi,
FAO, RAP Publicauon: 1997, 40, 276-
278.

Schwyn, B. and Neilands, 1. B., Anal
Biochem., 1987, 160, 47-56.

Haydon, A. H., Davis, W. B., Arcencaux,
J. F. and Byers, B. R., J. Bacreriol.,
1973, 115, 912-918.

Arnow, L. E., J. Biol. Chem., 1937, 118,
531-537.

Holzberg, M. and Arus, W. M., Infect.
Immun_, 1983, 40, 1134-1139.
Srintvasan, U., Highley, T. L., Bruce, A.,
Bousher, A., Chandra, M., Edyvean, R.,
Biodeterioration and  Biodegradation
Symposium, Leeds, UK, 5-10 September
1993 (19935), pp. 226-231.

11. Misaghi, 1. J., Stowell, L. J., Grogan,
R. G. and Spearman, L. C., Phytopatho-
logy, 1982, 72, 33-36.

12. Shenker, M., Ghirlando, R., Oliver, 1.,
Helmann, M., Hadar, Y. and Chet, 1., Soil
Sci. Soc. Am. J., 1995, 59, 837-843.

13. Loper, 1. E., Phytopathology, 1988, 78,
166—172

14, Angappan, K., Dureja, P. and Sen, B,
2nd International Crop Science Congress
on Crop Productivity and Sustainability —
Shaping the Future, 17-24 November,
New Delhi, Abstract of Poster Session,
P10-0G30, 1996, p. 301.

15. Mondal, G., Ph D. thesis, Division of
Plant Pathology, IARI, New Delhi, 1998,
p. L17.

16. Mondal, G., Dureja, P. and Sen, B.,
International Conference on Integrated
Plant Disease Management for Sustaina-
ble Agriculture, 10-15 November, New
Delht, Abstracts of Symposium and
Poster Session, 1997, p. 256.

GOUTAM MONDAL!
BINEETA SEN

Division of Plant Pathology,

Indian Agricultural Research Institute,
New Delhi 110 012, India

' Present address:

Pulses and Oilseeds Research Station,
Berhampore,

Murshidabad 742 101, India

CURRENT SCIENCE, VOL. 77, NO. 3, 10 AUGUST 1999



