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Survey of chickpea wilt (Fusarium
oxysporum f.sp. ciceri) disease in
Marathwadaregion of Maharashtrastate

B D.S. THAWARE, O.D. KOHIRE! AND V.M. GHOLVE!

ABSTRACT : Fusarium oxysporum f. sp. ciceri is one of the most destructive pathogen,
causing wilt disease in chickpea and thereby inflicting accountable quantitative (48.29%) as
well as qualitative losses. The survey studies indicated that, overall wilt incidence was
comparatively higher in Rabi (2013-2014) grown chickpeacrop, compared to that of Rabi (2014-
2015) grown crop. In al the eight districts of Marathwada region surveyed, the disease was
found to be widely distributed and regular occurrence with moderate to severe incidence and
it’s average incidence was found maximum in the district of Parbhani (15.73%) followed by
Nanded (15.63%) and Hingoli (14.93%) districtsin the years 2013-2014 and 2014-2015. The
averageincidence of wilt disease wasfound morein 2013-2014 (15.23%) ascompared to 2014-
2015 (14.53%). Of the various cultivars/ varieties of chickpeagrown inthe Marathwadaregion,
local cultivars (20.02% and 19.50%) without any proven resistance were found to suffer severely
with the disease, during both the years. The most popularly grown Kabuli was found to suffer
morewith about 17.90 and 17.08 per cent (wilt) disease incidence during Rabi (2013-2014) and
Rabi (2014-2015), respectively. However, the cultivars viz.,, BDN-9-3, Vijay, BDNG-797 and
Digvijay werefound to suffer comparatively minimum with the wilt disease.
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Chickpea(Cicer arietinumL.) isanimportant pulse
crop, which belongs to Leguminoceae family,
ranking third after dry beans (Phaseolusvulgaris
L.) and dry peas (PisumsativumL.) The centre of origin
of chickpea is in Eastern Mediterranean (Aykoid and
Doughty, 1964). The Kabuli and Desi chickpeaisgrown
throughout the world with different namesi.e. chickpea
(UK), garbanzo (Latin America), bengal gram (India),
hommes hamaz (Arab world), shimbra (Ethiopia) and
nohud and loblebi (Turkey). Indiaislargest producer of
chickpeain world sharing 65.25 per centin areaand 65.49

per cent in production. In India, chickpea is grown on
10.23 million haareawith production 9.88 million tonnes
and productivity 967 kg/ha. The production of chickpea
in Maharashtrais 1.62 million tonnes with productivity
891 kg/hawhich covered nearly 1.82 million haof area.
Maharashtra contributes about 16.42 per cent share in
total production of country (Anonymous, 2014).
Chickpeagrows best as apost-monsoon cool season
crop in semi-arid regions of the sub-continent. It takes
8010 170 daysto mature. Optimum conditionsfor growth
include 21 to 29°C nights and 18 to 26°C day’s
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temperature with 600-1000 mm annual rainfall
(Muehlbauer et al., 1988 and Duke, 1981). In the dry
land areas it fixes atmospheric nitrogen in the soil and
helps in the management of soil fertility (Sharma and
Jodha, 1984).

It playsavital rolein the diet of poor people which
serves as a major source of vegetable protein for
nutritionally balanced food. It has highest nutritional
composition of dry edible grains containing vitamins,
carbohydrates, proteins and minerals. It does not contain
any anti-nutritional factor. It has considerable amount of
fat contentsranging between 3.8-10.2 per cent in different
cultivars. After dehulling chickpea seed isvalued for its
high nutritive value, with 25.3 to 28.9 per cent protein
contents (M uehl bauer and Raj esh, 2008 and Hulse, 1991).
In addition to source of proteinsit has carbohydrate 38-
59 per cent, fibre 3 per cent, il 4.8-5.5 per cent, ash 3
per cent, calcium 0.2 per cent, and phosphorus 0.3 per
cent. Its protein and carbohydrate digestibility variesfrom
76 to 78 per cent and from 57 to 60 per cent (Hulse,
1991; Huisman and Vanderpoel, 1994).

Themgjor limiting factor in chickpeaproductionis
Fusarium wilt which is caused by F. oxysporum
Schlechtend. Fr. f. sp. ciceris (Padwick) Matuo and K.
Sato. (Jalali and Chand, 1992; Haware, 1990 and Nene
and Reddy, 1987). It wasfirst reported in Indo-Pak sub-
continent (Butler, 1918). McRae (1932) aswell asPrasad
and Padwick (1939) reported F. oxysporumf. sp. ciceris
pathogenic to chickpea crop which is now accepted
worldwide as the causal agent of ciceri spp. In general,
the disease causes substantial yield losses which may
reach even 100 per cent under favourable weather
conditions (Jalali and Chand, 1992). The chickpea is
cultivated as arain fed crop in Maharashtra state and
yield losses amounted to 10 to 15 per cent (Khilare et
al., 2009).

REeseArRcH ProCEDURE

A roving survey was conducted during the Rabi
2013-2014 and Rabi 2014-2015 seasonsin the chickpea
growing areas of the eight districtsof Marathwadaregion
to asseswilt diseaseincidence. Chickpeagrowing pockets
/ fields were identified from the records available at the
officeof Sub-Divisiona Agriculture Officer of thedigtricts
to be surveyed.

The field visits were undertaken during flowering
and pod formation stages of the crop. The incidence of
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disease was recorded by random throwing of quadrant (I
m?) in five place of afield. The numbers of healthy and
diseased plants were counted in aquadrant and per cent
of diseaseincidencewasestimated by following formula

Number of diseased plantsin quadrant 1

Diseaseincidence(%) = -
Total number of plantsin thequadrant

REesearRcH ANALYSISAND REASONING

The survey of 115 farmers fields of chickpea crop
from eight districts (Aurangabad, Jalna, Beed,
Osmanabad, Latur, Nanded, Parbhani and Hingoli) of
Marathwadaregion of the Maharashtrastate was carried
out during Rabi (2013-2014) and Rabi (2014-2015)
seasons to record seasonal incidence of wilt disease.

District-wise seasonal disease incidence :

Results (Table 1) revealed that in the eight districts
surveyed during Rabi (2013-2014), the averageincidence
of wilt ranged from 14.75 (Beed) to 16.09 (Parbhani)
per cent. However, the chickpeacrop growninthedistrict
of Parbhani wasfound to suffer morewith wilt incidence
of 16.09 per cent; with overall average incidence of wilt
(15.23%). The second highest average wilt incidence of
16.05 per cent was recorded from the Nanded district.
Thiswasfollowed by the districts of Hingoli (15.29%),
Jalna (15.26%), Latur (14.83%), Osmanabad (14.81%)
and Aurangabad (14.76%) with average wilt incidence.
Comparatively minimum averagewilt incidence of 14.75
per cent was recorded in the district of Beed.

Table 1 : Average incidence of wilt (%) disease of chickpea in
Marathwada region of Maharashtra during Rabi 2013-

Sr. No. Districts No. of locations Wilt incidence (%)
1 Aurangabad 13 14.76
2. Jalna 16 15.26
3. Beed 15 14.75
4 Osmanabad 15 14.81
5 Latur 18 14.83
6 Nanded 13 16.05
7 Parbhani 16 16.09
8 Hingoli 09 15.29
Average wilt incidence (%) 15.23

During Rabi, 2014-15, wilt incidence (Table 2) was
foundto be comparatively minimum tothat of during Rabi,
2013-14. Theaverageincidence of wilt ranged from 14.05
(Beed) to 15.38 (Parbhani) per cent. However, the
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chickpeacrop grown inthedistrict of Parbhani wasfound
to suffer more with wilt incidence 15.38 per cent and,;
with overall average incidence of wilt (14.53%). The
second highest average wilt incidence of 15.21 per cent
wasrecorded from theNanded district. Thiswasfollowed
by the districts of Hingoli (14.57%), Osmanabad
(14.48%), Latur (14.27%), Jalna (14.17%) and
Aurangabad (14.16%) with average wilt incidence.
Comparatively minimum averagewilt incidence of 14.05
per cent was recorded in the district of Beed.

Table 2 : Average incidence of wilt (%) disease of chickpea in

Marathwada region of Maharashtra during Rabi 2014-
2015

Sr. No Districts No. of locations Wilt incidence (%)
1 Aurangabad 13 14.16
2. Jalna 16 14.17
3 Beed 15 14.05
4 Osmanabad 15 14.48
5 Latur 18 14.27
6 Nanded 13 1521
7 Parbhani 16 15.38
8 Hingoli 09 14.57
Average wilt incidence (%) 14.53

Variety-wise seasonal disease incidence :

In the eight districts of the Marathwada region
surveyed for recording wilt disease incidence, a wide
range of chickpeacultivars/ varietiesandlocal varieties
were grown by the farmers. The results obtained on wilt
disease incidence are presented in the Tables 3 and 4.

During Rabi 2013-14, average incidence (Table 3)
of wilt on chickpeacultivars/ varieties ranged from 11.63
(Digvijay) to 20.02 (Local) per cent. However, Local
cultivar of chickpea was found to suffer more with wilt
incidenceof 20.02 per cent; with overall highest average
incidence of wilt (15.23%). The second highest average
wilt incidence (17.90%) recorded on Kabuli. This was
followed by the cultivarsviz., Vijay (14.17%), BDN-9-3

Varieties No. of locations Average wilt incidence (%)
Local 30 20.02
Vijay 44 14.17
Kabuli 18 17.90
BDNG-797 08 13.55
BDN-9-3 07 14.10
Digvijay 08 11.63

(14.10%) and BDNG-797 (13.55%) with wilt average
incidence. Comparatively minimum average wilt
incidence of 11.63 per cent was recorded on the chickpea
CV. DIGVIJAY.

During Rabi 2014-15, average incidence (Table 4)
of wilt on chickpeacultivars/ varietiesranged from 10.48
(Digvijay) to 19.50 (Local) per cent. However, Local
cultivar of chickpeawasfound to suffer more with wilt
incidence of 19.50 per cent; with overall highest average
incidence of wilt (14.53%). The second highest average
wilt incidence of 17.08 per cent was recorded on cv.
KABULI. Thiswas followed by the cultivars viz., BDN-
9-3(13.91%), Vijay (13.37%) and BDNG-797 (12.86%)
with wilt average incidence. Comparatively minimum
average wilt incidence of 10.48 per cent was recorded
on the chickpea cv. DIGVIJAY.

Table 4 : Variety-wise incidence of wilt (%) disease of chickpea i

Marathwada region of Maharashtra during Rabi 2014

Varieties No. of locations Average wilt incidence (%)
Local 30 19.50
Vijay 44 13.37
Kabuli 18 17.08
BDNG-797 08 12.86
BDN-9-3 o7 13.91
Digvijay 08 10.48

Thus, perusal of the data obtained during present
survey study revealed that in the region of Marathwada,
the chickpeacrop grown during Rabi (2013-2014) season
was severely affected with the wilt disease (Fusarium
oxysporum f. sp. ciceri) than that of the crop grown
during Rabi (2014-2015) season. Results (Table 5)
revealed that in the eight districts surveyed during Rabi
(2013-2014) and Rabi (2014-2015), the averageincidence
of wilt ranged from 14.40 (Beed) to 15.73 (Parbhani)
per cent. However, the chickpeacrop growninthedistrict
of Parbhani wasfound to suffer morewith wilt incidence
of 15.73 per cent; with overall average incidence of wilt
(14.88%).

The second highest average wilt incidence of 15.63
per cent was recorded from the Nanded district. This
wasfollowed by the districts of Hingoli (14.93%), Jalna
(14.71%), Osmanabad (14.64%), Latur (14.55%), and
Aurangabad (14.46%) with average wilt incidence.
Comparatively minimum averagewilt incidence of 14.40
per cent was recorded in the district of Beed.

Further, of the chickpea cultivars grown by the
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Table5: Average incidence of thewilt (%) disease of chickpea in Marathwada region during Rabi 2013-2014 and Rabi 2014-2015

Sr. No. Districts No. of locations Rebi 2013_%'12'”0(131% (Ogabi 5014-2015 AVG’&_Z]EVEI(:}:)IHCIdeI”ICE
1. Aurangabad 13 14.76 14.16 14.46
2. Jalna 16 15.26 14.17 14.71
3. Beed 15 14.75 14.05 144
4, Osmanabad 15 14.81 14.48 14.64
5. Latur 18 14.83 14.27 14.55
6. Nanded 13 16.05 15.21 15.63
7. Parbhani 16 16.09 15.38 15.73
8 Hingoli 09 15.29 14.57 14.93
Average incidence (%) 15.23 14.53 14.88

Table 6 : Variety-wise average incidence of wilt

2014-2015
Sr. No. Varieties Rebi 2013_20¥X||t incidence (%) Rabi 2014-2015 Average wilt incidence (%)
1 Loca 20.02 19.50 19.76
2. Vijay 14.17 13.37 13.77
3. Kabuli 17.90 17.08 17.49
4, BDNG-797 13.55 12.86 13.20
5. BDN-9-3 14.10 13.91 14.00
6. Digvijay 11.63 10.48 11.05
Average wilt incidence (%) 15.23 14.53 14.88

farmersin thisregion, average maximum wilt incidence
during Rabi (2013-2014) and Rabi (2014-2015) on
chickpeal oca cultivars(19.76%) followed by the Kabuli
(17.49%), BDN-9-3 (14.00%), Vijay (13.77%), BDNG-
797 (13.20%) and Digvijay (11.05%) were recorded to
suffer more by wilt (Fusarium oxysporum f. sp. ciceri)
disease (Table 6).

Thevariationinthewilt incidencewithin avillage of
different districts of Marathwadaregion might be dueto
variationin soil type asthe association and spread of wilt
pathogenismorein heavy type of soilscomparedtolighter
one. The magnitude of wilt incidence was higher under
rainfed conditions this might be due to favourable
conditionsof low moisturewith high temperatureprevailed
in crop growth period, as wilt pathogen favours dry
conditions. The black cotton soil is characterized with
higher vegetation which leadsto deposition of high organic
amendments thereby increasing the carbon levels
significantly. Rich carbon source availablein black cotton
soil aso dlowssignificantly high multiplicationinoculums
of Fusariumthereby giving higher incidence.

Sharma et al. (1983) surveyed 30 villagesin M.P.
for occurrence of Fusarium wilt and observed that
incidence of chickpeawilt caused by F. oxysporumwas
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more in low moisture conditions as compared to higher
moisture conditions (wet) year. Reddy (2002) surveyed
chickpea fields under rainfed as well as irrigated
conditionsat 10 locationsfor variation in wilt incidence
was 8.84 to 39.44 per cent of chickpea wilt. Kohire et
al. (2006); Nikam et al. (2008); Mulik (2009); Patil
(2010); Kohire et al. (2012) and Magar (2012) reported
that diseaseincidence of wiltin Marathwadaregion varied
from 6.6 to 20 per cent. Awachar (2014) surveyed
chickpeafieldsin Ahemdnagar district causing 10-50 per
cent losses in chickpea production due to Fusarium
oxysporum f. sp. ciceri.
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