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disc around the ovary base is conspicuous
with eight prominent lobes. Devel opment
of flower and fruit is comparatively slow
in this taxon. The fruit in X. mekongensis
is subglobose up to 10 cm across, with
10-15 pyramidal seeds, while in X
granatum the fruit is large, globose up to
20-30 cm across. Fruits and seeds and
buoyant in both the taxa.

Mangroves are a valuable component
of estuarine biodiversity. This natural
ecosystem is exploited by both internal
and external agents. The internal forces
like the utilization of the mangroves by
fisherman for timber, fuel, fodder and
medicine is in practice since a long time
even from prior to systematic identifica-
tion of these taxa. External forces like
large scale prawn culture practices are
devastating these forests and the man-
grove stretch is getting depleted day by
day. Overexploitation is resulting in the
disturbed distribution of some taxa, which
are currently under pressure and these
may end up in erosion unless conserved.
One such taxon is Xylocarpus, which is
exploited for its valuable timber. These
taxa which were found in the Orissa coast
earlier®, disappeared in some regions

according to a recent report™ due to ex-

cessive felling. Presently a tree of these
taxa with developed trunk is rarely found
owing to felling. Sufficient number of
plants of X. mekongensis is now found in
this area, but X. granatum is very rare.
During the entire survey | found about
10 plants of this taxon. Thus, there is an
urgent need to conserve these precious
mangrove tree taxa.
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Genetic diversity of Colletotrichum graminicola isolates from India
revealed by restriction analysis of PCR-amplified inter genic spacer

region of nuclear rDNA

Sorghum anthracnose, caused by Colle-
totrichum graminicola (Ces.) Wilson, is
a destructive disease responsible for as
high as 50% loss in grain yield:. Mana-
gement of this disease through host plant
resistance has often been unsuccessful
due to the hyper-variable nature of this
fungus®. A rapid and reproducible tool
for characterizing the pathogen geno-
types would help researchers follow the
shift in genetic make-up of the pathogen
population, thus providing a dynamic
picture of the interactions between the
host and pathogen genotypes. This
would, in turn, help devising strategies
for management of this disease. Genetic
variability in this fungus was earlier stud-
ied by using molecular tools like RFLP

and RAPD®*7. RFLP is a reliable tool,
but is cumbersome, time-consuming and
requires large amount of DNA. RAPD,
on the other hand, is simple and rapid,
but often not reproducible and error-
prone®. Restriction analysis of the inter-
genic spacer region of the rDNA repeats
has been useful for variability studies in
some fungi like Fusarium oxysporum®*!
and Pyrenophora graminea'?. Once op-
timized (primer seguences and enzyme
combinations), this technique combines
the advantage of both PCR (simplicity
and speed) and RFLP (reproducibility).
The present communication reports on
the successful use of the primer pair
originally designed for F. oxysporum®
and identification of a single restriction
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enzyme, Kpnl, which can be used for
fingerprinting of C. graminicola popula-
tions.

The C. graminicola isolates were col-
lected from six provinces of India where
sorghum is cultivated widely (Table 1).
Monoconidial isolates were grown in
potato dextrose medium and DNA iso-
lated, as described earlier’. For amplifi-
cation of the intergenic spacer (IGS)
region, primer pair CLN12 (5€CTGAA-
CGCCTCTAAGTCAG39 and CNS1
(56GAGACAAGCATATGACTACTG39),
designed by Appel and Gordon® for F.
oxysporum was used. Amplification con-
ditions and other techniques were the same
as described earlier'. Based on variation
in the size of the IGS region, the isolates
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Tablel. Isolatesof Colletotrichum graminicola used in the
present study
| solates no. Place of isolation Cultivar
10B?, 10C* Shadnagar, Andhra Pradesh Local
42A%, 42B? Patancheru, Andhra Pradesh Breeding line
52B1 Kottakota, Andhra Pradesh Local
131A Patancheru, Andhra Pradesh H112
22 Vadalgi, Maharashtra CSH 9
88 Boti Bori, Maharashtra CSH 9
89% 89B1* Limba, Maharashtra CSH 9
93 Kolambi, Maharashtra Local
29 Udaipur, Rajasthan Kakri local
141 Kanola, Rajasthan Local
160 Chittorgarh, Rajasthan Local
195 Areth, Gujarat Local
35 Mircot, Gujarat Local
123 Dharwad, Karnataka DMS 652
124 Gulur, Karnataka Fodder sorghum
48 Kovilpatti, Tamil Nadu Local
158 Thamaraikulum, Tamil Nadu Co 26
?|solated from same lesion.
Q m g = b s 8@ 9 3
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Figure 1. Size polymorphism in the PCR-amplified intergenic spacer (IGS) regions of
Colletotrichum graminicola isolates. M denotes molecular weight marker (I -DNA digested
with HindllI; Bangalore Genei, Bangalore).
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Figure 2. Restriction pattern (a) Pstl, and (b) Kpnl in the amplified IGS regions of different
size-groups of C. graminicola. M denotes molecular weight marker (I -DNA digested with
EcoRI and Hindlll Bangalore Genei).
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were first grouped into different size-
groups and isolates from each size-group
were analysed separately for restriction
pattern. Initialy, eight restriction endo-
nucleases (BamHI, EcoRI, Hindlll, Pstl,
Kpnl, Sacl, Sall and Xhol), all hexa-base
cutters, were used to study the number of
sites in the C. graminicola isolates from
asingle group. Based on this result, Kpnl
and Pstl were selected for studies with
other groups. All the experiments were
repeated at least twice with reproducible
results.

PCR amplification of the IGS region
with the primer pair CLN12 and CNS1
yielded single band (except for the iso-
late 131A, where a doublet could be seen)
of 25-3.5kb (Figure 1). Based on the
size and number of amplicons, the 20 iso-
lates could be grouped into six groups
(group 1: 10C, 52B1, 48; group 2: 42A,
42B, 89, 93; group 3: 88, 29, 141, 195;
group 4: 10B, 22, 160, 35, 124, 158;
group 5: 89B1, 123; group 6: 131A). Ana-
lysis of the isolates from group 1 using
eight restriction enzymes revealed no site
for BamHI, EcoRI, Hindlll, Sacl, Sall
and Xhol in the IGS region. Pstl had a
single site, while , Kpnl had three sites,
thus yielding four fragments upon dige-
stion of the amplified IGS region. Based
on the restriction pattern with Kpnl or
Pstl, isolates 10C and 52B1 could be
differentiated from isolate 48 (Figure 2).
Isolates from the other groups were then
analysed using Kpnl or Pstl. Based on
the polymorphism with respect to these
sites in the IGS region, isolates 42A and
42B could be differentiated from isolates
89 and 93; isolate 88 from isolates 29,
141 and 195; isolates 89B1 from 123,
and the isolates in group 4 could be sub-
grouped into three clusters. 10B, 22/160/
124, and 35/158 (Figure 2). Based on
these observations, it was felt that Kpnl
digestion of the amplified IGSregion is a
good indicator of genetic polymorphism
in C. graminicola. We, therefore, dige-
sted the IGS region for al the 20 isolates
with Kpnl and the digestion pattern
revealed that this could be used as a
sound fingerprinting technique for this
pathogen.

A further analysis of grouping vis-a-
vis source of the isolates (Figure 3) revea-
led an interesting trend —there was no
relation between the genotype and source
(location/cultivar). For example, isolates
from western India grouped with the
ones from southern India, even in cases
where the provinces do not share a com-
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Figure 3. Classification of C. graminicola isolates based on origin, size and restriction

polymorphism in the IGS region.

mon border (e.g. isolate 35 from Gujarat
was similar to isolate 158 from Tamil
Nadu). On the other hand, isolates from
single lesion (10B to 10C and 89 to
89B1) were distinctly different from each
other.
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