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Chickpea is the most important pulse crop grown mostly in rainfed areas. The
crop is damaged due to wilt. Wheat is used as intercrop could help in reducing losses
caused by soil borne fungi.  Root exudates of various crops are known to adversely affect
the pathogens build up in the soil. The root leachates of wheat evaluated against the
germination of conidia of Fusarium oxysporum f. sp. ciceri  in laboratory conditions.
Beaker method was followed to test the efficacy of root leachates. Twenty five ml of
sterilized distilled water was filled in the beaker. Ten seeds of wheat were planted on
blotter paper. The root leachates of wheat collected after 10days of germination delayed
spore germination of Fusarium oxysporum f. sp. ciceri  by five hours while, that of five
days delayed by four hours.  Increasing dilution of root leachates had considerable effect
on the germination of micro and macro conidia of Fusarium oxysporum f. sp. ciceri.

Key words: Chickpea, Fusarium oxysporum f. sp. ciceri, Wheat, Macro and
Micro conidia Root leachates, Soil born fungi and wilt.

Chickpea (Cicer arietinum L) is an
important pulse crop of India and suffers with
various diseases caused by fungi, bacteria and
virus of which vascular wilt caused by Fusarium
oxysporum f.sp. ciceri is much dangerous than
other diseases2. The incidence of the disease varies
from 10-100 percent depending on the locality. In
Madhya Pradesh, its incidence has been reported
from 0-60 percent1. Wheat   is used as intercrop
could help in reducing losses caused by soil borne
fungi5.  Root exudates of various crops are known
to adversely affect the pathogens build up in the
soil3,4,5&6. The root leachates of wheat evaluated
against the germination of conidia of Fusarium
oxysporum f. sp. ciceri is reported in this paper.

MATERIALS   AND  METHODS

Experiment was conducted to see the
effect of  root  leachates on the germination of
micro and macro conidia of Fusarium oxysporum
f. sp. ciceri. In this experiment Beaker method was
followed to test the effect of root leachates. Twenty
five ml of sterilized distilled water was filled in the
beaker of 100 ml capacity. One disc of blotter paper
was placed in touch of the water in the beaker. Ten
seeds of  wheat were planted on blotter and
covered with another disc of blotter paper to
maintain humidity. The beaker were incubated at
room temperature (30 to 32 0 C). The root leachate
of wheat was collected after 5 and 10 days of
germination. The collected leachates were filtered
through Millipore filter paper to avoid bacterial
contamination. The filtered leachates served as 100
% concentrate and  it was sterilized water in the
ratio of   1:1, 1:2, 1:3 and 1:4 in the test tubes.
Sterilized distilled water only was kept as control.
The spore suspension of Fusarium oxysporum f.
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sp. ciceri was prepared by suspending 5 mm disc
of 10 days old culture in each of the treatment
mentioned above. The number of spore germinated
per microscopic field was counted after one hour
and continued up 7 hour and the percentage
germination was calculated with reference to total
number of spores.

RESULTS   AND  DISCUSSION

The data of Table 1 clearly indicated that
the spore germination of  micro and macro-conidia
of  Fusarium oxysporum f. sp. ciceri was delayed
up to 4 hours in concentrated  root leachate
collected after 5 days in wheat. Further, the
percentage germination was considerable less in
concentrated root leachate (10.0 to 22.0 % in micro
conidia and 11.1 to 13.0 % in macro conidia) as
compared to sterilized distilled water (control) and
other dilution. In general, spore germination started
after one hour and was maximum in sterilized
distilled water over concentrated root leachate and
its dilution. With the increase in dilution from 1:1
to 1:4, the percentage germination of both micro
and macro conidia increased and started early. The
percentage germination remained same after 6 to 7
hours in all the treatments (Table 1).

The observation presented  in table 2
indicated that the root leachates of wheat collected
after 10 days of germination had considerable effect
on spore germination of Fusarium oxysporum f.
sp. ciceri. The germination of micro conidia in
concentrated root leachate started after 5 hours,
while macro conidia did not germinate. As the
dilution of concentrate increased from 1:1 to 1:4,
the spore germination started early (17.8 % and
12.5 % in micro and macro conidia, respectively).
The percentage germination started just after one
hour in sterilized distilled water (72.7 and 44.4 %)
and increased up to 6 hours and remained same in
7th hour. In general, the percentage germination of
micro conidia was comparatively higher as
compared to macro conidia in all the treatments.
(Table 2).

The influence of root leachates collected
after 10 days in inhibiting the spore germination of
Fusarium oxysporum f. sp. ciceri was more as
compared to five days in wheat.

T
ab

le
 1

. E
ff

ec
t o

f 
ro

ot
 le

ac
ha

te
 o

f 
w

he
at

 (
co

ll
ec

te
d 

af
te

r 
5 

da
ys

) 
on

 s
po

re
 g

er
m

in
at

io
n 

of
  F

us
ar

iu
m

  o
xy

sp
or

um
   

f.
 s

p.
 c

ic
er

i

S
. N

.
T

re
at

m
en

ts
P

er
ce

nt
 s

po
re

 g
er

m
in

at
ed

 a
ft

er
 h

ou
rs

   
   

   
   

   
1 

   
   

   
   

   
   

   
   

  2
   

   
   

   
   

   
   

   
   

 3
   

   
   

   
   

   
   

   
   

4 
   

   
   

   
   

   
   

   
5 

   
   

   
   

   
   

   
   

   
6 

   
   

   
   

   
   

   
   

   
7

m
ic

m
ac

m
ic

m
ac

m
ic

m
ac

m
ic

m
ac

m
ic

m
ac

m
ic

m
ac

m
ic

m
ac

1
S

D
W

 1
00

%
 (

co
nt

)
67

.3
42

.8
70

.7
42

.8
71

.7
50

.0
75

.5
50

.0
78

.2
66

.7
80

.0
66

.7
80

.0
67

.0
2

R
oo

t l
ea

ch
at

e 
co

n.
 1

00
 %

00
.0

00
.0

00
.0

00
.0

00
.0

00
.0

10
.0

00
.0

17
.8

11
.1

21
.8

12
.5

22
.0

13
.0

3
1:

1
00

.0
00

.0
00

.0
00

.0
5.

8
00

.0
17

.8
12

.5
24

.1
16

.7
30

.2
22

.2
30

.5
22

.5
4

1:
2

00
.0

00
.0

00
.0

00
.0

18
.8

11
.1

24
.1

12
.5

30
.9

20
.0

37
.0

22
.2

37
.0

22
.6

5
1:

3
00

.0
00

.0
16

.3
00

.0
25

.0
14

.3
31

.5
20

.0
37

.7
20

.0
41

.8
27

.3
42

.0
27

.5
6

1:
4

16
.0

00
.0

20
.4

14
.3

26
.9

18
.2

32
.1

27
.3

40
.0

27
.8

42
.8

33
.3

43
.0

33
.5

1:
1,

 1
:2

, 
1:

3 
an

d 
1:

4 
=

 R
oo

tl
ea

ch
at

e 
co

n.
 (

R
L

) 
10

0%
; 

S
te

ri
li

ze
d 

D
is

ti
ll

ed
 W

at
er

 c
on

tr
ol

 1
00

%
 (

S
W

D
)

M
ic

 =
m

ic
ro

 c
on

id
ia

 &
  

M
ac

=
 m

ac
ro

 c
on

id
ia



J PURE APPL MICROBIO, 9(1), MARCH 2015.

821SHRIVASTAVA et al.:  EFFECT OF ROOT LEACHATE OF WHEAT

T
ab

le
 2

. E
ff

ec
t o

f 
ro

ot
 le

ac
ha

te
 o

f 
w

he
at

 (
co

ll
ec

te
d 

af
te

r 
10

da
ys

) 
on

 s
po

re
 g

er
m

in
at

io
n 

of
 F

us
ar

iu
m

 o
xy

sp
or

um
 f

.  
sp

. c
ic

er
i

S
. N

.
T

re
at

m
en

ts
P

er
ce

nt
 s

po
re

 g
er

m
in

at
ed

 a
ft

er
 h

ou
rs

   
   

   
   

   
1 

   
   

   
   

   
   

   
   

  2
   

   
   

   
   

   
   

   
   

 3
   

   
   

   
   

   
   

   
   

4 
   

   
   

   
   

   
   

   
5 

   
   

   
   

   
   

   
   

   
6 

   
   

   
   

   
   

   
   

   
7

m
ic

m
ac

m
ic

m
ac

m
ic

m
ac

m
ic

m
ac

m
ic

m
ac

m
ic

m
ac

m
ic

m
ac

1
S

D
W

 1
00

%
 (

co
nt

)
72

.7
44

.4
76

.4
44

.4
79

.7
50

.0
82

.2
55

.5
82

.2
55

.5
87

.5
60

.0
87

.5
60

.0
2

R
oo

t l
ea

ch
at

e 
co

n.
 1

00
 %

00
.0

00
.0

00
.0

00
.0

00
.0

00
.0

00
.0

00
.0

7.
3

00
.0

14
.8

10
.0

14
.8

10
.0

3
1:

1
00

.0
00

.0
00

.0
00

.0
00

.0
00

.0
00

.0
00

.0
12

.5
11

.1
23

.2
16

.7
23

.2
16

.7
4

1:
2

00
.0

00
.0

00
.0

00
.0

00
.0

00
.0

7.
5

00
.0

23
.2

16
.7

28
.0

20
.0

28
.0

20
.0

5
1:

3
00

.0
00

.0
00

.0
00

.0
00

.0
00

.0
15

.4
12

.5
26

.8
20

.0
26

.8
20

.0
26

.8
20

.0
6

1:
4

00
.0

00
.0

00
.0

00
.0

17
.3

12
.5

25
.4

16
.7

28
.1

22
.2

28
.7

22
.2

28
.7

22
.2

1:
1,

 1
:2

, 
1:

3 
an

d 
1:

4 
=

 R
oo

t 
le

ac
ha

te
 c

on
. 

(R
L

) 
10

0%
; 

S
te

ri
li

ze
d 

D
is

ti
ll

ed
 W

at
er

 c
on

tr
ol

 1
00

%
 (

S
W

D
)

M
ic

 =
m

ic
ro

 c
on

id
ia

 &
  

M
ac

=
 m

ac
ro

 c
on

id
ia

ACKNOWLEDGMENTS

The Author wish to thankful to Dean
College of agriculture, Ganjbasoda for provide the
necessary   facilities

REFERENCES

1. Gupta, Om, S.R. Kotasthane and M.N. Khare.
Surveying fusarium wilt of chickpea in Madhya
Pradesh.  Int. Chickpea Newsl, 1983; 17: 21-22.

2. Khanna, R.N. and Singh R.S. Rhizosphere
population of Fusarium species in amended
soils. Indian Phytopath, 1974; 3: 331-339.

3. Kumar, A. and Jalali, B.L. Differential effect of
seed leachates on seed borne pathogen associated
with (Cicer arietinum) Indian Phytopath, 1985;
38: 99-103.

4. Singh, K.B. and B.S. dahiya. Breeding for wilt
resistance in chick pea Symposium on wilt
problem and breeding for wilt resistance in
Bengal gram. Sept. 1973 at Indian Agriculture
Research Institute, New Delhi, India. pp. 13-14
(Abstr.) 1973.

5. W. Du1, X. Zhao, T. Raju, P. Davies and
R.Trethowan. Studies on the resistance of some
Australasian chickpeas (Cicer arietinum L.) to
Phytophthora root rot disease.  Australian
Journal of Crop Science, 2013; 7(6):794-800

6. Zote K.K., Dandnaik, B.D., Raut, K.G.,
Deshmukh, R.V. and Katare, R.A. Effect of
intercropping, plant population, fertilizers and
land layouts on the incidence of chickpea wilt.
Int.Chickpea  Newsl. 1986; 15-16.


