
Introduction
Cicer arietinum L. (Chickpea) is the major

pulse crop of the Indian sub-continent,
Mediterranean region, the Middle East, Ethiopia and
several other countries. In India, this crop occupies
an area of 6.93 m ha with an annual production2 of
50mt. The crop suffers from many diseases among
which the chickpea wilt caused by Fusarium
oxysporum f. sp. ciceri is one of the world’s most
catatrophic diseases causing losses upto 10-15%
each year. However, in severe epidemics, the
losses7,10 may go upto 60-70%.

Materials and Methods
The survey and surveillance of chickpea wilt

disease field was conducted during the month of
December to January in the crop season of 2010 to
2012 in the districts of Bundelkhand region. The
fields conducted in four Tehsils Mauranipur, Niwari,
Kulpahad and Jhansi. The diseased plant of
chickpea of different stages was collected in pre-
sterilized polythene bags. The sample bags were
brought to the laboratory for examination and

isolation of the pathogens. All transfers were done
under aseptic condition.
Isolation, Identification and Experiments for growth
effects of pathogens on different parameters:

Diseased plant samples and infected roots
were thoroughly washed with distilled water. The
diseased plant roots were cut into 1-2cm
segments. These samples were sterilized by
dipping in 0.1% Mercuric chloride (HgCl2) for 30
seconds.

The sterilized and unsterilized pieces having
disease symptoms were transferred to sterilized
potato dextrose agar media1. At least 2-3 segments
of root were placed onto a single petriplate. Distance
between segments was uniformly maintained. The
plates were incubated is BOD incubator and
temperature was maintained at 27±1ºC. After
completion of the experiment pure culture of the
causal pathogen was developed by repeated
isolation of hyphal tips.

After the isolation and identification of the
pathogen Fusarium oxysporum f. sp. ciceri, study
was conducted for observing its colony growth and
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TABLE-1: Disease incidence of chickpea in 61 villages of Bundelkhand Region.

S.No Name of the village visited No. of field Wilt % Average wilt % of village

A.  District: Jhansi, Tehsil: Mauranipur

1. Bhadarwara 10 30 25

2. Bukhara 07 14 10

3. Bhandra 03 00 00

4. Nayagoan 06 15 10

5. Bharua 01 00 00

6. Rora 10 24 20

7. Bhatpura 20 26 24

8. Basariya 16 30 28

9. Ghatkotra 04 16 14

10. Kharka 12 35 30

11. Bamory 02 00 00

12. Chakara 10 34 36

13. Dhavakar 05 10 10

14. Melonei 05 00 00

15. Satora 15 25 20

16. Taktoli 01 00 00

17. Siyauri Prithvipur 20 32 28

18. Bangra 05 10 08

19. Melwara 03 00 00

20. Badagoan 07 12 10

21. Lehchura 15 25 22

B. District: Tikamgarh,Tehsil: Niwari

1. Simariya 07 15 12

2. Mundi 05 20 18

3. Bodheragaon 10 18 16

4. Niwari 03 00 00

5. Sakera 08 17 13

6. Chakarpura 10 28 26

7. Barav 04 15 13

8. Choti khisni 06 18 16
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9. Badi khisni 05 15 12

10. Orchha 03 00 00

11. Taragram 02 00 00

12. Nenguan 04 10 07

13. Pardewaro 06 18 20

14. Patten 04 10 10

15. Chandgaon 03 00 00

C. District: Mahoba,Tehsil: Kulpahad

1. Jaitpur(Belatal) 03 00 00

2. Budhora 06 26 25

3. Taparian 02 00 00

4. Maheva 03 00 00

5. Sarangpura 12 20 22

6. Panvari 04 10 08

7. Mahovkhanta 10 30 34

8. Toiaia 02 00 00

D. District: Jhansi, Tehsil: Jhansi (Sadar)

1. Baruasagar 12 22 20

2. Sukwa 04 16 12

3. Simariya 12 26 20

4. Babina 05 10 10

5. Thakarpura 14 28 26

6. Taparian 10 24 20

7. Tandoor 04 10 08

8. Khelar 03 12 10

9. Maharajpura 16 26 20

10. Rasoi 05 10 09

11. Tajpura 03 00 00

12. Kanaura 06 12 10

13. Manpur 08 14 12

14. Azadpura 02 00 00

15. Chirgaon 04 00 00

16. Kochhabhawar 06 00 00

17. Raksha 03 00 00
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TABLE-3: Effect of different pH on the growth and sporulation of Fusarium oxysporum f. sp. ciceri.

S. No. pH level Colony Growth in ( mm) after 120 hours Sporulation

1 3.0 7.00 Poor

2 4.0 10.52 Poor

3 5.0 16.50 Good

4 5.5 23.42 Good

5 6.0 29.17 Good

6 6.5 37.09 Excellent

7 7.0 32.33 Excellent

8 7.5 30.31 Excellent

9 8.5 22.6 Good

10 9.0 7.9 Poor

Av. = 21.68

TABLE-2: Effect of different temperatures on the growth and sporulation of Fusarium oxysporum f.
sp. ciceri.

S. No. Temperature in ºC Redial growth of colony in mm after 120 hours Sporulation

1 5 2.60 Poor

2 10 9.36 Poor

3 15 16.48 Poor

4 20 55.30 Good

5 25 68.25 Excellent

6 30 60.15 Good

7 35 20.23 Poor

8 40 18.59 Poor

Av. = 31.37

sporulation on different culture media, temperature
and pH.

Result
During the crop season 2010 to 2012 the

surveys were conducted for chickpea cultivating 61
villages in all the directions from Jhansi. The
incidence disease regarding the visited sites is
given in Table-1. The disease was present at all
the places. Higher incidence of disease ranging
from 20 to 35% was found in Bhadarwara, Rora,
Bhatpura, Basariya, Kharka, Satora, Chakara,
Lehchura, Siyauri Prithvipur, Bhudora, Sarangpura,
Mahobkhanta, Baruasagar, Simariya, Thakarpura,

Taparian and Maharajpura.
Among the environmental factors,

temperature is the most important which affects
the metabolic activity of the pathogen. In the present
study, eight different temperatures 5ºC, 10ºC, 15ºC,
20ºC, 25ºC, 30ºC, 35ºC and 40ºC respectively were
taken to the optimum temperature for growth and
sporulation of the pathogen. The result is given in
Table-2. Result revealed the optimum temperature
25ºC followed by 30ºC and 20ºC and growth was
meagre at 35ºC and 40ºC.

The pH of the medium affects the rate of the
growth and sporulation of the pathogen. For this
study 10 different pH were taken 3.0, 4.0, 5.0, 5.5,
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TABLE-4:  Growth and sporulation of Fusarium oxysporum f. sp. ciceri on different Culture media.

S.No. Culture Media Colony Growth in Average Sporulation
(mm) after 168 colony

hours growth (mm)

C1 C2 C3

1 Potato dextrose agar medium 85 86 80 83.66 Most abundant

2 Malt extract agar medium 35 30 29 31.33 Poor

3 Oat Meal agar 27 25 20 24.00 Very Poor

4 Corn Meal agar  medium 60 55 58 57.67 Moderate

5 Czapek’s Dox agar Medium 79 73 77 76.33 Most abundant

6 Sabourd’s dextrose agar medium 73 67 62 67.33 Abundant

6.0, 6.5, 7.0, 7.5, 8.5 and 9.0. The maximum growth
and excellent sporulation was recorded at pH 6.0
followed by 8.0, the growth was progressively
decreased at 8.5 and 5.0 respectively. Thus it can
be concluded that the range 6.0 to 8.0 was most
favourable for the maximum growth and sporulation
of the pathogen after 120 hrs (Table-3).

The growth of Fusarium oxysporum f. sp.
ciceri in six different nutrient media was studied. In
this experiment radial growth of colony found
maximum on Potato dextrose agar medium
followed by Czapek’s Dox agar. Sabourd’s dextrose
agar medium and Corn Meal agar medium growth
of colony is abundant and moderate sporulation.
Growth of colony was poor on Malt extract agar and

Oat meal agar medium (Table-4).
Pathogenicity test: The pathogenicity test was
conducted by infesty chickpea seeds with Fusarium
oxysporum f. sp. ciceri for different period.The
infested seeds were raised in pots and the wilt
symptom was observed. The period of appearance
as well as intensity of disease was recorded and
result is give in Table 5. Maximum symptom was
recorded from seed incubated for 72hrs followed
by 60hrs. Least symptom appeared from seeds
incubated for and 12 and 24hrs.

Discussion
The survey of any disease and the

assessment of the incidence of disease in an area

TABLE- 5: Symptoms of wilting plants after incubation for different days.

Inoculation Symptoms Length of Wilting
period (hours ) appearance (days) seedling (cm)

12 14 7.92 Mild

24 15 7.44 Mild

36 15 6.25 Moderate

48 15 6.72 Moderate

60 16 5.21 Severe

72 16 4.98 Most

Control 13 8.89 No

EFFECT OF DIFFERENT GROWTH PARAMETRS ON FUSARIUM OXYSPORUM F. SP. CICERI (WILT CAUSING PATHOGEN OF CHICKPEA) 15



References
1. ANEJA, R.K. (1996) Culture media, Experiments in Microbiology, Plant pathology, Tissue culture and

Mushroom cultivation. Wishwa Prakashan (New Age International Pvt. Ltd.) New Delhi, 2nd edition,
pp. 429-447.

2. ANONYMOUS (2008) Statistical date on Agricultural crops in Karanataka state, Department of
Agricultural, Government of Karantaka, pp. 56.

3. COCHRAN, V.W. (1958) Physiology of fungi, John Wiley and Sons. Inc. New York. PP. 524.
4. DOHROO, N.P. AND SHARMA, Y.R. (1992) Variability of Fusarium oxysporum f. sp. zingiberi the

iricitant of ginger yellow. Ind Phytopathology. 45 : 347-348.
5. DOHROO, N.P. (1982) Further studies on rhizome rot of ginger (Zingiber officinale Rosc). Ph. D.

Thesis H.D.K.V. Solan.
6. DOHROO, N.P. (1999) Integrated Management of rhizome rot of ginger U.H.F. Solan. Pp. 44
7. JALALI, B.L. AND HARICHAND (1992) Chickpea wilt. P. 429-442, In: Plant Diseases of International

Importance. Vol. (Eds. Singh, U.S. Mukhopadhyay, A.N., Kumar, J. and Chaube, H.S.). Prentice Hall,
Eaglewood, Cliffs, New Jersey, 07632, pp. 488.

8. LANDA, B.B., NAVAS-CORTES, J.A., HERVAS, A. AND JIMENEZ-DIAZ, R. M. (2001)  Influence of
Temperature and inoculums density of Fusarium oxysporum f. sp. ciceri on Suppression of Fusarium
wilt of Chickpea by rhizosphere bacteria. Phytopathology 91 : 807 -816.

9. MOHAN (2001) Studies on ginger rhizome rot with special reference to chemical. Biological
controlpestology. 25 (6): 51-53.

10. MUSHRIF, S.K. AND KHULBE, DEEPA (2010) Genetic variability based on isozyme polymorphism
among Fusarium oxysporum f. sp. ciceri isolates inciting wilt in chickpea. Indian Phytopath. 63 (4):
427-429.

11. NIKAM, P.S., JAGTAP, G.P. AND SONTAKKE, P.L. (2007) Management of Chickpea Wilt caused by
Fusarium oxysporium f. sp. ciceri. African Journal of Agricultural Research. 2 : 692-697.

12. SHARMA, Y.R. (1989) Studies on ginger yellows caused by Fusarium species and its management.
M. Sc. Thesis, Dr. Y S Parmar, U.H.P., Solan. .

13. SHARMA, Y.R. (1994) Rhizome rot disease of ginger and turmeric In: Advances in Horticultural.
(Eds.) Chadha K.L. and Rethinam P.P., Malhotra Publishing House, New Delhi. 10 : 1113-1138.

14. TRUJILLO (1963) Fusarium yellowa and rhizome rot of common ginger. Phytopathology. 53 : 1370-
1371.

15. VERMA, V. (1970) Effect of temperature and hydrogen-ion concentration of three pathogenic fungi.
Sydowia, 23 : 164-168.

16. WALLER, RITCHER AND HOBLERNESS (1998) Plant clinic handbook IMI technical hand. Afr. Journal
of Bistechnol. Pp. 486.

17. WHEELER, K.A., HURDMAN, B.F. AND PITT, J.I. (1991) Influence of pH on the growth of some
toxigenic species of Aspergillus, Penicillium and Fusarium. International Journal of Food
Microbiology. 12 : 141-150.

18. YOUNG, H.C., PRESCOTT, J.M. AND SAARI, E.E. (1978) Role of Disease Monitoring in Preventing
Edidermics. Annual Review of Phytopathology. 16  :263 – -285.

is important to estimate the produce loss16,18. The
reduction in crop health/yield is because of increase
of the role of pathogen8,11,13.  Temperature is one of
the most important environmental factors
responsible for the growth and sporulation of any
pathogen. The effect of temperature for the growth
and sporulation of Fusarium oxysporum f. sp. ciceri
reported4,17 23ºC to 29ºC. The pathogen could grow
at wide range of pH 3.0 to 9.0 in our study. It has
been opined that in contrast to bacteria and
actinomycetes fungi are relatively more tolerant3 to

acidic ions (H) than to basic ions (OH). The results
obtained in the present study are in accordance
with the previous results15. In our study, Potato
dextrose agar was found to be best for sporulation
and growth of pathogen and this finding is with
confirmity to earlier ones5,12. The involvement of
Fusarium oxysporum f. sp. ciceri was substantiated
by pathogenicity test. Several results finding the
pathogenicity were recorded6.9.14 against the
Fusarium oxysporum f. sp. ciceri.
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