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Introduction 
 

Chickpea (Cicer arietinum L.) is an 

important pulse crop, which belongs to 

leguminoceae family, ranking third after dry 

beans (Phaseolus vulgaris L.) and dry peas 

(Pisum sativum L.) (Dhar and Gurha, 1998). 

The centre of origin is in Eastern 

Mediterranean. India is largest producer of 

chickpea in world sharing 65.25 per cent in 

area and 65.49 per cent in production.   

 

 

 

 

 

 

 

 

 
 

In India chickpea is grown on 81.17 lakh ha 

area with production of 59.01 lakh tonnes 

and productivity of 727 kg/ha. The 

production of chickpea in Maharashtra is 

7.54 lakh tonnes with productivity of 574 

kg/ha which covered nearly 13.15 lakh ha of 

area. Maharashtra contributes about 14 per 

cent share in total production of country 

(Anonymous, 2015). Chickpea is cultivated 
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Fusarium oxysporum f. sp. ciceri is one of the most destructive pathogen, causing wilt 

disease in chickpea and thereby inflicting accountable quantitative as well as 

qualitative losses. Under natural epiphytotic conditions (Rabi 2013-2014), all the 50 

chickpea entries exhibited different reactions against Fusarium oxysporum f. sp. 

ciceri. However, six test entries were found highly resistant (Vishal, BCP-10, BCP-21, 

BCP-49, BCP-60 and BCP-61), thirty one were resistant, eight were moderately 

resistant (BDNG 9-3, BDNG-2003-1, JAKI- 9218, BDNG-2010-1, BDNG- 801, 

AKG-12009, PKV Kabuli-2 and BCPK-3), two were moderately susceptible (PKV 

Kabuli-4 and Virat) and three were highly susceptible (JG-62, BDNGK-807 and 

AKG-1207). In the Rabi 2014-2015, a total 48 entries exhibited different reactions 

against Fusarium wilt of chickpea. Single test entry was found highly resistant (PG-

8108), twenty one were resistant, eight were moderately resistant, ten were moderately 

susceptible (AKG-1306, BDNG-801, Jaki-9218, BDNG K-799, PKV Kabuli-4, 

BDNG-798, Krupa, PG-12310, PG-12138 and PG-0611-14), five were susceptible 

(AKG-1103, B.D.N. 9-3, BDNG-K-807, AKG-1208 K and PKV Kabuli-2) and three 

were highly susceptible (JG-62, BDNG-804 and BDNG-2013-2). 
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throughout the state Maharashtra and widely 

grown in regions of Western Maharashtra, 

Marathwada and Vidhrabha.  

 

The major limiting factor in chickpea 

production is Fusarium wilt which is caused 

by F. oxysporum Schlechtend. Fr. f. sp. 

ciceris (Padwick) Matuo and K. Sato. (Nene 

and Reddy, 1987). It was first reported in 

Indo-Pak sub-continent (Butler, 1918). At 

national level the yield losses encountered 

due to wilt may vary between 5 to 10 per 

cent (Singh and Dahiya, 1973).  

 

It observed damage to be upto 61 per cent at 

seedling stage and 43 per cent at flowering 

stage (Nema and Khare, 1973). 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 

a rain fed crop in Maharashtra state and 

yield losses amounted to 10 to 15 per cent 

(Khillare et al., 2009) 

 

 

Materials and Methods 

 

Screening of chickpea varieties, cultivars 

and genotypes 

 

The experiment was conducted in wilt sick 

plot, Agricultural Research Station 

Badnapur, VNMKV, Parbhani (M.S.) under 

field condition, to see the response of 

different chickpea varieties, cultivars and 

genotypes against Fusarium oxysporum f. 

sp. ciceri. Surface sterilized (0.1% HgCl2) 

seeds of all test entries of chickpea were 

sown (15 October) in wilt sick soil 

(Fusarium oxysporum f. sp. ciceri). All test 

entries alternated with susceptible check JG-

62 were planted in two replications and the 

length of each row was 5 meter. The 

observations viz., total number of plants, 

total number of infected plants and the 

average of wilt plants in each entry were 

calculated. The observations on wilt were 

recorded in percentage of disease incidence 

was recorded by applying 0-9 point disease 

rating scale (IIPR, 1999). 

 

 

Grade for accounting per cent mortality of Fusarium oxysporum  f. sp. Ciceri 

 

Grade   Per cent mortality  Disease reactions  

0 No disease  Highly resistant (HR) 

1 1 to 10  Resistant (R) 

2 10.1 to 20 Moderately resistant (MR) 

3 20.1 to 30 Moderately susceptible (MS) 

4 30.1 to 50 Susceptible (S) 

5 50 and above  Highly susceptible (HS) 

 

Results and Discussion 

 

Rabi 2013-2014 

 

In order to find out the sources of resistance 

in chickpea for Fusarium wilt, fifty and 

forty eight chickpea genotypes which were 

collected from Agricultural Research 

Station, VNMKV, Parbhani were evaluated 

during Rabi 2013-14 and 2014-15  

 

respectively, both under field conditions by 

the standard procedure. Results (Table 1) 

revealed that, during Rabi 2013-2014 at 

under natural epiphytotics, all the 50 

chickpea entries exhibited different reactions 

against Fusarium oxysporum f. sp. ciceri. 

However, six cultivars viz., Vishal, BCP-10, 

BCP-21, BCP-49, BCP-60 and BCP-61 
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were found highly resistant with mean 

disease intensity of 00.00 per cent, thirty one 

varieties, cultivars, germplasm lines viz., 

BDNG-2013-1, BCP-26, SAKI- 9516, 

AKG-1109, AKG-1209, AKG-1108, Vijay, 

PG-0752, PG-8108, PG-302-10, Digvijay, 

AKG-70, AKG-1009, JAKI-1218, AKG-

20021K, BCPK-1, BCPK-2, BCPK-2, 

Krupa, BCP-92, BCP-51, BCP-24, BCP-52, 

BCP-124, BCP-37, BCP-11, BCP-36, BCP-

48, BCP-60, BCP-26 and BCP-28 were 

found moderately resistant with mean 

disease intensity in the range of 1.25 (BCP-

37) to 9.55 (BDNG-797 and BCPK-2) per 

cent, eight varieties, cultivars, germplasm 

lines viz., BDNG-9-3, BDNG-2003-1, JAKI-

9218, BDNG-2010-1, BDNG-801, AKG-

12009, PKV Kabuli-2 and BCPK-3 were 

found moderately resistant with mean 

disease intensity in the range of 12.69 (PKV 

Kabuli-2) to 22.25 (AKG-12009) per cent. 

Two varieties PKV Kabuli-4 and Virat was 

found moderately susceptible with mean 

disease intensity of 32.40 and 29.16 per 

cent; whereas, JG-62 (100%), BDNGK-807 

(100%) and AKG-1207 (89.18%) were 

found highly susceptible to wilt. 

 

The observations on per cent wilt incidence 

were recorded at 15 days before harvesting 

of the crop and test entries of chickpea were 

graded and categorized as highly resistant 

(00.00%), resistant (1-10%), moderately 

resistant (11-25%) moderately susceptible 

(26-50%), susceptible (51-75%) and highly 

susceptible (76-100%).  

 

Rabi 2014-2015 

 

Results (Table 3), revealed that, during Rabi 

2014-2015 at under natural epiphytotics, all 

the 48 chickpea entries exhibited different 

reactions against Fusarium oxysporum f. sp. 

ciceri.  

 

Table.1 Reaction of chickpea lines to wilt during Rabi 2013-2014 

 

Sr. No. Entries Wilt incidence (%) Disease reaction 

 

Reaction of SMVT (R) chickpea lines to wilt disease 

 

1 BDNG-2013-1 02.57 Resistant 

2 Krupa 01.72 Resistant 

3 BDNG-9-3 19.09 Moderately resistant 

4 BCP-26 01.92 Resistant 

5 BDNG-2003-1 14.58 Moderately resistant 

6 SAKI- 9516 05.31 Resistant 

7 AKG-1109 01.78 Resistant 

8 AKG-1209 07.78 Resistant 

9 JAKI- 9218 16.04 Moderately resistant 

10 AKG-1108 03.92 Resistant 

11 Vijay 07.14 Resistant 

12 PG-0752 05.69 Resistant 

13 Vishal 00.00 Highly resistant 

14 PG-8108 01.65 Resistant 

15 PG-302-10 02.63 Resistant 

16 Digvijay 05.92 Resistant 

17 JG-62 100.00 Highly susceptible 
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Reaction of SMVT (I) chickpea lines to wilt disease 

18 BCP-49 00.00 Highly resistant 

19 BDNG-2010-1 16.34 Moderately resistant 

20 BDNG-801 18.22 Moderately resistant 

21 AKG-70 01.78 Resistant 

22 AKG-2009 22.25 Moderately resistant 

23 AKG-1009 05.61 Resistant 

24 JAKI-1218 07.90 Resistant 

25 BCP-60 00.00 Highly resistant 

Reaction of SMVT (Kabuli) chickpea lines to wilt disease 

26 AKG-1207 89.18 Highly susceptible 

27 PKV Kabuli-2 12.69 Moderately resistant 

28 AKG-20021 K 06.56 Resistant 

29 PKV Kabuli-4 32.40 Moderately  susceptible 

30 BCPK-1 02.27 Resistant 

31 BCPK-2 09.55 Resistant 

32 AKG-1205 04.95 Resistant 

33 Virat 29.16 Moderately  susceptible 

34 BCPK-3 13.28 Moderately resistant 

35 BDNGK-807 100.00 Highly susceptible 

Reaction of BCP chickpea lines to wilt disease 

36 BCP-92 01.92 Resistant 

37 BCP-51 02.85 Resistant 

38 BCP-24 03.22 Resistant 

39 BCP-52 03.43 Resistant 

40 BCP-124 04.55 Resistant 

41 BCP-21 00.00 Highly resistant 

42 BCP-37 01.25 Resistant 

43 BCP-61 00.00 Highly resistant 

44 BCP-10 00.00 Highly resistant 

45 BCP-11 01.42 Resistant 

46 BCP-36 03.27 Resistant 

47 BCP-48 01.92 Resistant 

48 BCP-60 01.56 Resistant 

49 BCP-26 07.91 Resistant 

50 BCP-28 03.85 Resistant 
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Table.2 Categorization of chickpea cultivars / varieties, genotypes and germplasm lines  

 

Category Reaction 
Average wilt 

incidence (%) 

Varieties / cultivars / genotypes  

germplasm lines 

0 Highly resistant (6) 00.00 
Vishal, BCP-10,  BCP-21, BCP-49, BCP-60 

and BCP-61 

1 Resistant (31) 1-10 

BDNG-2013-1, BCP-26, SAKI- 9516, AKG- 

1109, AKG-1209, AKG-1108, Vijay, PG-0752, 

PG-8108, PG-302-10, Digvijay, AKG-70, 

AKG-1009, JAKI-1218, AKG-20021 K, BCPK-

1, BCPK-2, BCPK-2, Krupa, BCP-92, BCP-51, 

BCP-24, BCP-52, BCP-124, BCP-37, BCP-11, 

BCP-36, BCP-48, BCP-60, BCP-26 and BCP-

28 

2 
Moderately resistant 

(8) 
11-25 

BDNG 9-3, BDNG-2003-1, JAKI- 9218, 

BDNG-2010-1, BDNG- 801, AKG-12009, PKV 

Kabuli-2 and BCPK-3 

3 
Moderately 

susceptible (2) 
26-50 PKV Kabuli-4 and Virat 

4 Susceptible (none) 51-75 - 

5 Highly susceptible (3) 76-100 JG-62, BDNGK-807 and AKG-1207 

 

Table.3 Reaction of chickpea lines to wilt during Rabi 2014-2015  

 

Sr. No. Entries Wilt incidence (%) Disease reaction 

Reaction of SMVT (R) chickpea lines to wilt disease 

1 P.G. 0302-10 12.49 Moderately resistant 

2 AKG-1106 7.79 Resistant 

3 AKG-1103 70.26 Susceptible 

4 AKG-1108 8.94 Resistant 

5 Saki- 9516 5.82 Resistant 

6 PG-8108 00.00 Highly resistant 

7 BCP-26 3.88 Resistant 

8 Vishal 13.22 Moderately resistant 

9 PG-611-14 10.11 Resistant 

10 BDNG-2013-1 6.92 Resistant 

11 BDNG-2013-2 93.14 Highly susceptible 

12 BDNG-2003-1 3.57 Resistant 

13 Jaki-9218 11.11 Moderately resistant 

14 BDNG-797 25.51 Moderately resistant 

15 BDN 9-3 60.85 Susceptible 

16 JG-62 100 Highly susceptible 

Reaction of SMVT (I) chickpea lines to wilt disease 

17 PG-302-10 10.10 Resistant 

18 BDNG-804 95.83 Highly susceptible 
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19 BDNG-2010-1 1.78 Resistant 

20 BCP-60 3.50 Resistant 

21 AKG-70 1.61 Resistant 

22 AKG-1303 1.51 Resistant 

23 AKG-1109 10.00 Resistant 

24 AKG-1306 39.41 Moderately susceptible 

25 AKG-1009 12.10 Moderately resistant 

26 BDNG-801 37.24 Moderately susceptible 

27 PG-8108 3.80 Resistant 

28 Saki-9501 12.95 Moderately resistant 

29 Jaki-9218 34.72 Moderately susceptible 

30 BCP-49 10.34 Resistant 

31 Vishal 5.77 Resistant 

Reaction of SMVT (K) chickpea lines to wilt disease 

32 BDNG K-807 55.03 Susceptible 

33 BDNG K-799 43.95 Moderately susceptible 

34 AKG-1208 K 63.76 Susceptible 

35 AKG-1304 K 24.41 Moderately resistant 

36 PKV Kabuli-4 45.97 Moderately susceptible 

37 PKV Kabuli-2 56.45 Susceptible 

38 BDNG-798 42.29 Moderately susceptible 

39 Krupa 30.35 
Moderately susceptible 

 

 

 

 

40 Virat 10.83 Resistant 

41 PG-12310 32.27 Moderately susceptible 

42 PG-12138 41.21 Moderately susceptible 

43 PG-12313 11.90 Moderately resistant 

Reaction of SMVT (DR/DI/DL) chickpea lines to wilt disease 

44 PG-0302-10 2.38 Resistant 

45 PG-12110 2.17 Resistant 
46 Digvijay 5.67 Resistant 
47 PG-0611-14 43.33 Moderately susceptible 

48 PG-08108 2.17 Resistant 
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Table.4 Categorization of chickpea varieties / cultivars, genotypes and germplasms lines 

 

Category Reaction 
Average wilt 

incidence (%) 

Varieties / cultivars / genotypes 

germplasms lines 

0 Highly resistant (1) 00.00 PG-8108 

1 Resistant (21) 1-10 

AKG-1106, AKG-1108, Saki- 9516, BCP-

26, PG-611-14, BDNG-2013-1, BDNG-

2003-1, PG-302-10, BDNG-2010-1, BCP-

60, AKG-70, AKG-1303, AKG-1109, PG-

8108, BCP-49, Vishal, Virat, PG-0302-10, 

PG-12110, Digvijay and PG-08108 

2 Moderately resistant (8) 11-25 

P.G. 0302-10, Vishal, Jaki-9218, BDNG-

797, AKG-1009, Saki-9501, AKG-1304 K 

and PG-12313 

3 Moderately susceptible (10) 26-50 

AKG-1306, BDNG-801, Jaki-9218, 

BDNG K-799, PKV Kabuli-4, BDNG-

798, Krupa, PG-12310, PG-12138 and 

PG-0611-14 

4 Susceptible (5) 51-75 
AKG-1103, B.D.N. 9-3, BDNG-K-807, 

AKG-1208 K and PKV Kabuli-2 

5 Highly susceptible (3) 76-100 JG-62, BDNG-804 and BDNG-2013-2 

 

However, one cultivar PG-8108 was found 

highly resistant with mean disease intensity 

of 00.00 per cent, twenty one varieties, 

cultivars, germplasm lines viz., AKG-1106, 

AKG-1108, Saki-9516, BCP-26, PG-611-14, 

BDNG-2013-1, BDNG-2003-1, PG-302-10, 

BDNG-2010-1, BCP-60, AKG-70, AKG-

1303, AKG-1109, PG-8108, BCP-49, 

Vishal, Virat, PG-0302-10, PG-12110, 

Digvijay and PG-08108 were found 

moderately resistant with mean disease 

intensity in the range of 1.51 (AKG-1303) to 

10.34 (BCP-49) per cent, eight varieties, 

cultivars, germplasms lines viz., P.G. 0302-

10, Vishal, Jaki-9218, BDNG-797, AKG-

1009, Saki-9501, AKG-1304 K and PG-

12313 were found moderately resistant with 

mean disease intensity in the range of 11.11 

(Jaki-9218) to 25.51 (BDNG-797) per cent. 

Ten varieties, cultivars, germplasm lines 

viz., AKG-1306, BDNG-801, Jaki-9218, 

BDNG-K-799, PKV Kabuli-4, BDNG-798, 

Kripa, PG-12310, PG-12138 and PG-0611-

14 were found moderately susceptible with 

mean disease intensity of 30.35 (Jaki-9218) 

and 45.97 (PKV Kabuli-4) per cent; 

whereas, AKG-1103, B.D.N. 9-3, BDNG-K-

807, AKG-1208 K and PKV Kabuli-2 were 

found susceptible with mean disease 

intensity of 70.26 (AKG-1103) and 56.45 

(PKV Kabuli-2) per cent. Three varieties / 

cultivars, germplasm lines viz., JG-62 

(100%), BDNG-804 (95.83%) and BDNG-

2013-2 (93.14%), were found highly 

susceptible to wilt. 
 

The disease free lines, resistant lines and 

moderately resistant lines can be utilized in 

resistant breeding programme towards 

incorporation of resistant genes in releasing 

varieties / hybrids. These results of the 

chickpea germplasms lines, varieties, 

cultivars reactions against Fusarium 

oxysporum   f. sp. ciceri both under natural 

epiphytotics are on the same line as to that 

of reported earlier by several workers. 



Int.J.Curr.Microbiol.App.Sci (2016) 5(12): 896-904 

903 

 

Pawar et al., (1993), Zote et al., (1993), 

Suryawanshi et al., (2003), Chavan, (2004), 

Honnareddy and Dubey, (2006), Kohire et 

al., (2006), Trivedi and Gurha (2007), Mulik 

(2009), Ahmed (2010), Patil (2010), Korde, 

(2011), Mandhare et al., (2011) and Kumar 

et al., (2012) gave been screened number of 

chickpea genotypes and identified promising 

cultivars in Maharashtra and India.   
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