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SUMMARY

Field survey wasundertaken and 71 samplesof chickpeawilted plants, wer e collected from 23 locations
in different districtsnamely Bhopal, Raisen Rajgar h, Sagar, Sehoreand Vidisha of Vaindhyan Plateau
Zoneof Madhya Preadesh. Out of 71 isolates, only 20wer efound pathogenicto chickpea. Theseisolates
wer ecategorized into six different groupson thebasisof growth pattern, colony diameter and number
of microand macr o conidia. The physiological studiesof therepresentativeisolatesof these6 groups
weremadeon seven solid media. All themedia differed significantly from each other. Theminimum
mean growth (6.08cm) wasr ecorded in group 5 of isolatesRi4, Ri5 and V2 and maximum (7.86¢cm) in
group | consisting of B2, B3, Se6 and Se8. Themaximum (6.28cm) on yeast extract agar. Theseisolates
exhibited threetypesof growth pattern namely fluffy, partially submer ged and submer ged. Themaximum
number of micro conidiawereproduced on PDA (7.61million/ml) and minimum (2.60million/ml) on
nutrient agar. Similarly, themaximum number of macro conidiawer eproduced on PDA (2.50million/

ml) and on nutrient agar.

hickpea (Ciceri aretinum L.) is an

important pulse crop of Indiaand suffers
with various diseases caused by fungi, bacteria
and virus of which vascular wilt caused by
Fusarrium oxysporum f. Sp ciceri is much
dangerous than other diseases (Singh and
Dahiya, 1973). The incidence of the disease
varies from 10-100 per cent depending on the
locality. In Madhya Pradesh, itsincidence has
been reported from 0-60 per cent (Gupta et
al., 1983). In order tofind suitablelinesresi stant
to this disease, it is necessary to study the
varialibility of the pathogen. Theisolatesof the
chickpeawilt pathogen obtained from various
locations of Madhya Pradesh, were grouped
into six groups on the basis of morphological,
cultural characters(Gupta et al., 1986) and
physiological basis (Kushwaha et al., 1974).
Thevariability inthe growth of twenty isolates
on seven solid mediais reported in this paper.

MATERIALS AND METHODS

All the pathogenic isolates were grown
on seven solid media namely Potato dextrose
agar, Rice extract agar, Richards agar, Maize
extract agar, Czapecks agar, Nutrient agar and
Yeast extract agar. All the mediawere adjusted
at pH 6.5 and auto claved at 15 |bs psi for 20
minutes. A quantity of 20 ml of the medium

was poured in each Petriplate and allowed to
solidify. Five mm disc wascut through sterilized
cork borer from the margin of seven days old
culture of F. oxysporum f.sp. cerici. Onedisc
was placed in the centre of each plate and
incubated at 28 + 1°C for seven days. Three
replication were maintained for each medium
for each isolate on tenth day of inoculation, five
mm disc of thefunguswas cur randomly from
each petriplate, suspended in 2ml of sterilized
water and shaken well. This was examined
under low power of microscope on
haemocytometer and the number of micro and
macro conidia per ml of suspension were
calculated using following formula:

Conidia/ml = X x 25000
X = Number of conidia/square of
haemocytometer of 1/25 mm?

RESULTS AND DISCUSSION

Observations were recorded on the
diameter of the colony. Growth pattern of each
colony were recorded as fluffy, partially
submerged and the numbersof micro and macro
conidia/ml wasrecorded. It isevident fromthe
data given in Table 1, that all the groups of
isolates of F. oxysporum f. sp. ciceri differed
significantly from each other in their growth
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Tablel: Colony diameter of 20 isolates of Fusarium oxysporum f. sp. ciceri on different solid media

Group - - - Medium - -
no. Potato Richard’s  Rice extract Maize Czapeck’s Nutrient Yeast Mean Isolates included
dextrose agar agar agar extract agar agar agar extract  (cm)

1. 9.00 8.46 7.46 7.93 7.26 8.13 6.80 7.86 B2,B3, Se5 and SeB
2. 8.86 8.16 7.30 7.67 7.67 7.36 7.27 7.62 R1 and Sa2
3. 8.38 7.66 7.56 7.80 7.66 8.03 6.52 7.66  B5, Ri8, Sad4 and Se3
4. 7.83 696 6.50 6.96 5.46 6.66 6.18 6.65 B8, Rj4, V4 and V5
5. 8.16 6.40 4.93 7.16 4.50 5.80 5.66 6.08 Ri4, Ri5 and V2
6. 8.42 7.36 7.56 6.66 6.40 5.66 6.28 .690 5e2, Seb and V6
Mean 8.44 7.50 6.87 7.36 6.44 7.00 6.28 - -

(cm)

C.D. (P=0.05) for media 0.16 for strain 0.14
B — Bhopal, Ri = Raisen, Sa= Sagar, Se = Sehoreand V = Vidisha

on seven solid media. The minimum mean growth (6.08
cm) was obtained in case of group 5 consisting of Ri4,
Ri5, and V2, while maximum (7.86 cm) ingroup 1 of B2,
B3, Se6 and Se8. Growth of the pathogen was significantly
different on most of the media buy yeast extract agar
and czapecks agar were not significant of each other. In
the same way maize extract agar and richard’s agar also
did not exhibit any significant difference. The maximum
mean growth (8.44cm) was observed on PDA and on
yeast extract agar (6.28cm). The interaction effect
between isolates and media was also significant
statistically. As regards he growth pattern only group 1
of B2, B2, Se6 and Se8 isolateswasfound to producethe
same growth pattern (fluffy). Other groupsvariedinthis
respect. On the basisof growth pattern, isolates could be
placed into six groups as shown in the Table 2.

The number of micro conidiaof F. oxysporumf sp.
ciceri on seven solid media were recorded in Table 3.
The maximum sporulation (7.61 million/ml) wasrecorded
significantly in all the other media. It was minimum on

nutrient agar (2.60 million/ml) followed by Yeast agar, Rise
extract agar, Maize extract agar, Richard agar and
Czapeck’s agar media.

The maximum micro conidiawas produced by group
5 of (4.44 million/ml) Ri4, Ri5 and V2 while group 6 of
Se?, S35 and V 6 had minimum micro conidia(3.86 million/
ml). The interaction effect between isolates and media
with regard to micro conidia production was significant
statistically indicating the difference among 6 different
groups.

The number of macro conidia produced bt isolates
of F. oxysporum f. sp. ciceri on seven solid media is
recorded in Table4. It is evident from data that maximum
macro conidiawas produced on PDA (2.50 million/mt),

While on other media, the macro conidiaproduction
was recorded significantly. The minimum macro-conidia
were observed on nutrient agar (0.67 million/ml) followed
by Yeast extract agar, Czapeck agar, Rice extract agar,
Richard agar and Maize extract agar.

Asregard the groups, maximum macro conidiawere

Table2: Growth pattern of 20 isolates of Fusarium oxysporum f. sp. ciceri on solid media

,C\T:)?Up Potato Richard’s Rice extract Maize Czapeck’s Nutrient agar Y east Isolates
dextrose agar agar agar extract agar agar extract included
1. Fluffy Fluffy Fluffy Fluffy Fluffy Fluffy Fluffy B2, B3, Se6 and
Se8
2. Fluffy Fluffy Fluffy Fluffy Partialy Partialy Fluffy Ril and Sa2
Submerged Submerged
3. Fluffy Fluffy Fluffy Submerged Partidly Submerged Partialy B5, Ri8 Sa4 and
Submerged Submerged Se3
4. Partially Partialy Partialy Submerged  Submerged Partially Partialy B8, Rj4, V4 and
Submerged Submerged  Submerged Submerged Submerged V5
5. Fluffy Fluffy Submerged Fluffy Fluffy Submerged Fluffy Ri4, Ri5and V2
6. Submerged Submerged Partialy Partialy Submerged Submerged Submerged Se2, Se5 and
Submerged ~ Submerged V6

B = Bhopal, Ri — Raisen, Sa= Sagar, Se = Sehoreand V = Vidisha
[Internat. J. Plant Protec., 3 (1) April, 2010]
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STUDIES ON OF fusarium oxysporum F.SP. ON DIFFERENT SOLID MEDIA

Table 3: Micro conidia million/ml of 20 isolates of fusarium oxysporum f. sp. ciceri on different solid media

Medium

Group No. deO:?ct)ge Richard’s e>|(?tlr(§:t el\:l(t?';g Czapeck’s  Nutrient Yeast Mean |solates included

agar agar agar agar agar agar extract  (million/ml)
1 7.83 4.08 2.93 3.66 5.33 244 295 417 B2, B3, Se6 and Se8
2 7.88 4.16 3.26 3.70 5.56 2.82 2.66 4.29 Ril and Sa2
3. 7.26 391 2.77 3.52 5.22 244 258 3.96 B5, Ri8, Sa4 andSe3
4. 7.56 4.08 3.10 3.72 5.24 272 291 4.19 B8, Rj4, V4 and V5
5 7.91 4.30 3.16 4.05 5.77 291 2.99 4.44 Ri4, Ri5and V2™
6 7.26 3.72 281 314 5.32 2.28 2.50 3.86 Se2, Se5and V6
Mean 7.61 4.04 3.00 3.63 5.40 2.60 2.76 - -
(million/ml)

C.D. (P=0.05) for media 0.08 for strain 0.05
B = Bhopal, Ri = Raisen, Sa= Sagar, Se = Sehoreand V = Vidisha

Group No deO:?cthe Richard’s e>F<QtIr(§:t e'\)/ld?;c(:et Czapeck’s Nutrient  Yeast Mean I solates included
agar agar agar agar agar agar extract  (million/ml)

1 2.38 1.21 111 1.38 1.06 0.73 0.85 124 B2, B3, Se6 and Se8

2 2.44 1.37 137 1.38 1.08 0.70 0.78 1.30 Ril and Sa2

3. 232 1.18 1.15 1.27 1.18 0.62 0.72 1.20 B5, Ri8, Sa4 andSe3

4. 2.61 1.53 133 172 122 0.72 0.83 142 B8, Rj4, V4 and V5

5 275 1.35 1.16 1.63 124 0.65 0.88 1.38 Ri4, Ri5and V2™

6 2.49 1.28 1.19 144 1.16 0.61 0.72 127 Se2, Se5 and V6

Mean 250 1.32 122 147 1.15 0.67 0.80 - -

(million/ml)

C.D. (P=0.05) for media 0.06 for strain 0.03
B = Bhopal, Ri = Raisen, Sa= Sagar, Se= Sehoreand V = Vidisha

formed by group No. 4 (1.42 million/ml) of B2, Rj4, V4
and V5 isolates. The minimum macro conidia were
produced by group No. 3(1.20 million/ml) of B5, Ri8, Sa4
and Se3 isolates. The statistically significant effect of
interaction between media and isolates with regard to
formation of macro-conidia indicated that the isolates
differed from each other. In general, it isclear that much
less macro conidiawere produced as compared to micro
conidiairrespective of isolates of thefungus and different
media

The colony diameter of isolates in general was
reduced on all 6 media to a variable extent when
compared with PDA. On the other hand, the mean radial
growth did not differ much from each other. Although,
thedatawas statistically significant interaction withregard
to isolates, the significant interaction effect however,
showed the variability amongst theisolates. Probably the
gualitative characters can only be the best criterion for
such type of grouping of isolates.

The 20 isolates exhibited three types of growth

[Internat. J. Plant Protec., 3 (1) April, 2010]

pattern that isfluffy, partially submerged and submerged.
As regards the growth pattern only group 1 of B2, B3,
Seb and Se8 i sol ates had the same growth pattern (fluffy)
on all the media. Group 2 of RI and Sa2 isolates had
fluffy myceliumon PDA, Richardsagar, Rice extract agar,
Maize extract agar and Yeast extract agar, but it changed
to partially submerged on Czapecks and nutrient agar.
Similarly, group 5 of Ri4, Si5 and V2 isolates were fluffy
on PDA and other media except onrice extract agar and
nutrient agar on which their growth was submerged.

Asobserved, the sporulation was also influenced by
different solid media. The higher number of micro conidia
aswell as macro conidia were recorded on PDA. While
the numbers were reduced drastically on other media.
The number of macro conidiain all the caseswere much
lessas compared to micro conidia. Thedataon sporulation
werestatistically significant so astheisolateson thebasis
of these character (Khare et al., 1975). The results of
present investigation agree withit.
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