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Abstract 
The present investigation was carried out on the “Assessment and Management of seed borne 

mycoflora of Kabuli chickpea (Cicer arietinum L.)”, with a view to assess seed borne mycoflora 

associated with seeds of Kabuli chickpea, their effect on seed germination and seedling vigor index, 

effects of fungicides and bioagents on seed borne mycoflora, seed germination and seedling vigor 

index. The externally seed borne pathogens of Kabuli chickpea were detected by standard blotter test. 

Six seed borne fungi were found associated with seeds of Kabuli chickpea externally, which were 

Fusarium oxysporum, Macrophomina phaseolina, Penicillium spp., Alternaria alternata, Aspergillus 

flavus and Aspergillus niger. The internally seed borne fungi were detected by agar plate method and 

three fungi identified were Fusarium oxysporum, Macrophomina phaseolina and Alternaria alternata. 

Among them Aspergillus flavus have highest incidence of 54.32 per cent. All the isolated pathogens 

were found pathogenic to Kabuli chickpea resulting into reduction in seed germination and seedling 

vigour index. The seedborne mycoflora viz., Aspergillus flavus, Aspergillus niger, Fusarium 

oxysporum, Alternaria alternata, Macrophomina phaseolina and Penicillium spp. were found more 

dominant and damaging. The lowest seed germination and seedling vigor index were noticed in the 

seeds inoculated with Aspergillus flavus which were 59.46 per cent and 1009.00, respectively, as 

against 78.00 per cent and 1297.38 in control. 

 

Keywords: Bioagent, Seedborne mycoflora, Vigor index, Seed germination 

 

Introduction 
Kabuli chickpea (Cicer arietinum L.) is a cool season and self-pollinated legume crop grown 

extensively in India belong to genus Cicer and family Leguminosae. It was introduced in the 

18th century from Afghanistan and is called Kabuli chana in Hindi. Kabuli chickpea widely 

grown throughout the Mediterranean. Kabuli chickpea is one of the earliest cultivated crops 

that are consumed all over the world. It is one of the most important pulses that are 

considered to be better than others due to their nutritive value. Kabuli chickpea is a good 

source of protein and fiber. Since it has a low glycemic and high in fiber, it helps in better 

blood glucose control. 

ICARDA promotes Kabuli chickpea as an essential protein and micronutrient source that 

also improves soil fertility and health through nitrogen fixation. It has a low carbon footprint 

which aids climate change mitigation and when incorporated into crop rotations, often with 

wheat and teff, it can improve the sustainability of farming systems. ICARDA research also 

indicates that crop can be a significant contributor to incomes at household level and can 

secure reserves of foreign currency at international market level. 

Compare with the deshi type, plant of the Kabuli type in general has fewer anthocyanins. 

Kabuli seeds have less seed coat mass, higher nitrogen and sugar content, less fiber in whole 

seed, less cellulose, more protein and sugar in cotyledons and fewer polyphenols than deshi 

seeds. Some of these characteristics probably make Kabuli seeds more susceptible to seeds 

and seedling rot fungi. The crop suffers from serious diseases that affect it in all growth 

stages subject to numerous injuries and stresses, which interfere with their normal 

functioning and development. Seed health plays an important role for successful cultivation 

and yield exploitation of a crop species. Among various factors that affect seed health, the 

most important are the seed borne fungi that not only lower seed germination, but also 

reduce seed vigor resulting in low yield. Healthy seed plays an important role not only for 

successful cultivation but also for increasing yield of crop. Seed-borne pathogens of Kabuli 
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chickpea are responsible to cause variation in plant 
morphology and also reducing yield if untreated seeds are 
grown in the field.  
 
Materials and Methods 
The seeds of Kabuli chickpea varieties/genotypes will be 
collected from the Pulses Improvement Project, MPKV, 
Rahuri. The ISTA’s standard blotter test as described by 
Neergaard (1979) [6] was used for detection of external seed 
borne mycoflora of Kabuli chickpea. ISTA's standard agar 
plate method was used to detect internally seedborne 
mycoflora associated with seeds of the Kabuli chickpea 
variety (Neergard 1979) [6]. Kotch’s postulate was used for 
proving the pathogenicity.  
The effect of seedborne mycoflora of Kabuli chickpea on 
seed germination and seedling vigour index was studied by 
adopting the procedure of rolled towel paper described by 
ISTA’s (Anonymous, 1999) [4]. Total four hundred seeds of 
Kabuli chickpea variety were inoculated with the individual 
pathogen by dipping the seeds in concentrated spore 
suspension (106 cfu/ml) for 12 hours. Then these inoculated 
seeds were dried in shade for 12 hours (Agarwal and 
Sinclair, 1993) [3]. On one towel paper, fifty seeds were 
placed and rolled carefully in order to avoid disturbances of 
seeds from their places. For each pathogen, eight towel 
papers were used, each with 50 seeds (for a total of 400 
seeds). In a seed germinator, the wrapped towel papers were 
kept in a slanting position and incubated at 20-25 0C with a 
RH over 85%. (Anonymous, 1999) [4]. After seven days, a 
count of normal seedlings was recorded. Germination was 
estimated in percentages for normal seedlings with full 
radical and plumule development. The root and shoot length 
(cm) of randomly selected ten normal seedlings from each 
towel paper were measured with the use of scale and 
seedling vigor index was calculated using formula which 
was given by Abdul-Baki and Anderson (1973) [1]. 
SVI = [Mean root length (cm) + Mean shoot length (cm)] x 
Seed Gemination (%). 
The per cent reduction in seed germination and seedling 
vigor index of seeds artificially inoculated with the 
pathogens over control was calculated. The data was 
statistically analyzed (Panse and Sukatmi, 1985) [7].  
The seed germination and seedling vigour index was studied 
by adopting the procedure of rolled towel paper described 
by ISTA’s (Anonymous, 1999) [4]. 
The effect of fungicides and bioagents on artificially 
inoculated seeds was evaluated using the standard blotter 
test previously described. Under aseptic conditions, the 
seeds of the Kabuli chickpea variety Virat were plated in 
Petri plates according to the treatments. Seeds that had not 
been treated served as a control. In each treatment, total 400 
seeds were used. With four replications, the experiment was 
performed using a Completely Randomized Design (CRD). 
For 7 seven days, the plates were incubated in an incubation 
room at 20 ± 20C with an alternating cycle of 12 hours 
darkness and 12 hours light. On the eighth day, the number 
of seeds infected with mycoflora was observed using a 
sterio-binocular microscope, the per cent incidence of each 
mycoflora was recorded and the results were analysed 
statistically. The artificially inoculated seeds treated with 
fungicides and bioagents were kept for germination by using 
between paper method as described earlier. Untreated seeds 
served as control. Seed germination, root and shoot length 
were recorded also seedling vigour index was calculated. 
Using the between paper method (Towel paper method), the 
seed germination of kabuli chickpea seeds treated with 
fungicides and bioagents was studied. In the laboratory, the 

experiment was conducted in a Completely Randomized 
Design (CRD) with four replication. The data recorded in 
per cent to seed mycoflora and seed germination were 
converted into arc sin values. The final data of seed 
mycoflora, seed germination and seedling vigour index was 
statistically analysed by standard statistical method i.e., 
Analysis of variance. The standard error (SE) for above 
mentioned parameters was calculated and compared the 
treatments, critical difference (CD) at 5 per cent level of 
significance was worked (Panse and Sukhatme, 1985) [7]. 
 

Results and Discussion  
Detection of seed borne mycoflora 
The results showed that six fungi namely, Fusarium 
oxysporum, Macrophomina phaseolina, Penicillium spp., 
Alternaria alternata, Aspergillus flavus and Aspergillus 
niger were found externally. Agarwal et al., (2012) [2]. 
The results of internally seedborne mycoflora associated 
with kabuli chickpea seeds showed that three seedborne 
mycoflora viz., F. oxysporum, M. phaseolina and A. 
alternata were found internally associated with kabuli 
chickpea seeds.  
 

Efficacy of fungicides and bioagents on incidence of 
Fusarium oxysporum, Macrophomina phaseolina, 
Penicillium spp., Alternaria alternata, Aspergillus flavus 
and Aspergillus niger (artificially inoculated to seed) of 
kabuli chickpea 
Among fungicides Tebuconazole + Trifloxystrobin WG @ 
0.1% which showed the highest reduction in the incidence 
of found most effective against Aspergillus niger, 
Aspergillus flavus and Macrophomina phaseolina was 
found to be the most effective among all fungicides. 
Whereas Tebuconazole 15% + Zineb 57% WDG @ 0.4% 
which showed the highest reduction in the incidence of 
Fusarium oxysporum, Penicillium spp., and Alternaria 
alternata over the inoculated control. Hussain et al., (2018) 

[5]. Among bioagents Trichoderma viride + Pseudomonas 
fluorescence @ 0.5% was found most effective with the 
highest reduction in incidence of Fusarium oxysporum, 
Macrophomina phaseolina, Penicillium spp., Alternaria 
alternata, Aspergillus flavus and Aspergillus niger. The next 
best bioagents were Trichoderma harzianum + 
Pseudomonas fluorescence @ 0.5%.  
 

Efficacy of fungicides and bioagents on seed germination 
and seedling vigour index of kabuli chickpea seeds 
artificially inoculated with Fusarium oxysporum, 
Macrophomina phaseolina, Penicillium spp., Alternaria 
alternata, Aspergillus flavus and Aspergillus niger 
 

Among fungicides Tebuconazole + Trifloxystrobin WG @ 
0.1% was found the most effective as it has shown 
maximum increase in seed germination, Aspergillus flavus, 
Aspergillus niger and Macrophomina phaseolina as well as 
increase in seedling vigour index respectively over the 
inoculated control, was found to be the most effective 
among all fungicides.whereas Tebuconazole 15% + Zineb 
57% WDG @ 0.4% which showed maximum increase in 
seed germination of Fusarium oxysporum as well as 
increase in seedling vigour index over control. Among 
bioagents Trichoderma viride + Pseudomonas fluorescence 
@ 0.5% was found most effective as it has shown maximum 
increase in seed germination of Fusarium oxysporum, 
Macrophomina phaseolina, Penicillium spp., Alternaria 
alternata, Aspergillus flavus and Aspergillus niger as well 
as increase in seedling vigour index over control. The next 
best bioagents were Trichoderma harzianum + 
Pseudomonas fluorescence @ 0.5%. 
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Table 1: Efficacy of seed treatment of fungicides and bioagents on incidence of seedborne (artificially inoculated to seed) and their effect on seed germination and seedling vigour index of kabuli chickpea 
 

 Treatments 
 Incidence of Seedborne mycoflora (%) Reduction in incidence over control (%) Seed germination (%) 

A B C D E F A B C D E F A B C D E F 

Tebuconazole 5.4% w/w @ 0.4% 
9.17 

(17.62) 

9.33 

(17.78) 

9.33 

(17.78) 

9.50 

(17.95) 

9.17 

(17.62) 

9.00 

(17.45) 
80.50 80.62 80.69 80.28 81.23 81.32 

89.00 

(70.63) 

87.83 

(69.58) 

89.00 

(70.63) 

87.33 

(69.15) 

86.00 

(68.02) 

86.33 

(68.30) 

Prochloraz 5.7% + Tebuconazole 1.4% 

@ 0.3% 

7.33 

(15.71) 

7.50 

(15.89) 

7.67 

(16.07) 

7.83 

(16.25) 

8.00 

(16.42) 

7.50 

(15.89) 
84.40 84.43 84.14 83.74 83.62 84.43 

89.00 

(70.63) 

88.17 

(69.87) 

89.33 

(70.93) 

87.83 

(69.58) 

87.00 

(68.86) 

87.33 

(69.15) 

Tebuconazole 15% + Zineb 57% WDG @ 0.4% 
6.17 

(14.37) 

6.33 

(14.57) 

6.67 

(14.96) 

7.00 

(15.34) 

7.17 

(15.52) 

6.83 

(15.15) 
86.88 86.85 86.21 85.47 85.32 85.81 

90.33 

(71.88) 

89.33 

(70.93) 

89.67 

(71.24) 

88.67 

(70.32) 

88.00 

(69.73) 

88.83 

(70.47) 

Tebuconazole +Trifloxystrobin WG @0.1% 
4.67 

(12.47) 

5.67 

(13.77) 

5.83 

(13.97) 

6.83 

(15.15) 

6.67 

(14.96) 

6.33 

(14.57) 
90.07 88.24 87.93 85.81 86.35 86.85 

91.17 

(72.71) 

89.67 

(71.24) 

90.50 

(72.04) 

89.67 

(71.24) 

89.00 

(70.63) 

89.17 

(70.78) 

Trichoderma viride @ 1% 
12.33 

(20.56) 

13.00 

(20.70) 

12.67 

(20.84) 

12.50 

(20.70) 

12.83 

(20.99) 

12.67 

(20.84) 
73.76 73.01 73.79 74.05 73.72 73.70 

83.67 

(66.16) 

83.83 

(66.29) 

84.00 

(66.42) 

82.67 

(65.39) 

82.67 

(65.39) 

83.00 

(65.64) 

Trichoderma harzianum @ 1% 
11.00 

(19.36) 

11.17 

(19.52) 

11.33 

(19.67) 

11.17 

(19.52) 

11.67 

(19.97) 

11.33 

(19.67) 
76.60 76.82 76.55 76.82 76.11 76.47 

84.33 

(66.68) 

84.33 

(66.68) 

84.17 

(66.55) 

84.50 

(66.81) 

84.00 

(66.42) 

84.00 

(66.42) 

Pseudomonas fluorescence @ 1% 
14.00 

(21.97) 

14.17 

(22.11) 

14.33 

(22.24) 

14.17 

(22.11) 

14.33 

(22.24) 

14.33 

(22.24) 
70.21 70.59 70.34 70.59 70.65 70.24 

83.33 

(65.90) 

82.17 

(65.02) 

83.33 

(65.90) 

82.33 

(65.14) 

82.00 

(64.89) 

82.33 

(65.14) 

Trichoderma viride +Pseudomonas fluorescence @ 0.5% 
9.83 

(18.27) 

10.00 

(18.43) 

10.17 

(18.59) 

10.33 

(18.75) 

10.50 

(18.90) 

10.17 

(18.59) 
79.08 79.24 78.96 78.55 78.50 78.89 

88.17 

(69.87) 

87.67 

(69.44) 

88.83 

(70.47) 

86.50 

(68.44) 

85.50 

(67.61) 

85.83 

(67.89) 

Trichoderma harzianum + Pseudomonas fluorescence @ 0.5% 
10.33 

(18.75) 

10.50 

(18.90) 

10.67 

(19.06) 

10.83 

(19.21) 

11.00 

(19.36) 

10.67 

(19.06) 
78.01 78.20 77.93 77.51 77.47 77.86 

86.33 

(68.30) 

86.67 

(68.58) 

86.67 

(68.58) 

86.33 

(68.30) 

84.67 

(66.94) 

84.83 

(67.08) 

 Control 
47.00 

(43.28) 

48.17 

(43.94) 

48.33 

(44.04) 

48.17 

(43.94) 

48.83 

(44.33) 

48.17 

(43.94) 
 - - - - - - 

74.50 

(59.67) 

75.00 

(60.00) 

74.83 

(59.88) 

75.33 

(60.22) 

74.50 

(56.67) 

74.50 

(59.67) 

S. Em. + 0.22 0.22 0.21 0.21 0.21 0.19       0.65 0.50 0.52 0.49 0.48 0.50 

C.D. at 1% 0.92 0.89 0.84 0.84 0.84 0.79       2.63 2.04 2.12 2.00 1.96 2.02 

 

 Treatments 
Increase in germination over Control (%) Seedling vigour index (SVI) Increase in svi over control (%) 

A B C D E F A B C D E F A B C D E F 

Tebuconazole 5.4% w/w 

@ 0.4% 
19.46 17.11 18.94 15.93 15.44 15.88 1293.33 1276.67 1263.33 1253.33 1223.33 1240.00 20.87 17.85 18.07 17.87 15.70 16.94 

Prochloraz 5.7% + 

Tebuconazole 1.4% 

@ 0.3% 

19.46 17.56 19.38 16.60 16.78 17.23 1303.33 1280.00 1273.33 1260.00 1230.00 1250.00 21.81 18.15 19.00 18.50 16.33 17.89 

Tebuconazole 15% + 

Zineb 57% WDG @ 

0.4% 

21.25 19.11 19.83 17.70 18.12 19.24 1306.67 1300.00 1296.67 1280.00 1253.33 1270.00 22.12 20.00 21.18 20.38 18.54 19.77 

Tebuconazole 

+Trifloxystrobin WG 

@0.1% 

22.37 19.56 20.94 19.03 19.46 19.69 1333.33 1353.33 1326.67 1290.00 1266.67 1280.00 24.61 24.92 23.99 21.32 19.80 20.72 

Trichoderma viride @ 

1% 

 

12.30 11.78 12.25 9.74 10.96 11.41 1190.00 1203.33 1196.67 1183.33 1160.00 1176.67 11.21 11.08 11.84 11.29 9.71 10.97 

Trichoderma harzianum 

@ 1% 
13.20 12.44 12.48 12.17 12.75 12.75 1226.67 1230.00 1200.00 1206.67 1183.33 1193.33 14.64 13.54 12.15 13.48 11.92 12.54 

Pseudomonas 

fluorescence @ 1% 
11.86 9.56 11.36 9.30 10.07 10.51 1186.67 1193.33 1176.67 1166.67 1143.33 1160.00 10.90 10.15 9.97 9.72 8.13 9.40 

Trichoderma viride 18.34 16.89 18.71 14.83 14.77 15.21 1256.67 1250.00 1233.33 1226.67 1203.33 1216.67 17.45 15.38 15.26 15.36 13.81 14.74 
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+Pseudomonas 

fluorescence @ 0.5% 

Trichoderma harzianum 

+ Pseudomonas 

fluorescence @ 0.5% 

15.88 15.56 15.82 14.61 13.65 13.87 1233.33 1236.67 1216.67 1216.67 1186.67 1206.67 15.26 14.15 13.71 14.42 12.23 13.80 

 Control - - - - - - 1070 1083.33 1070.00 1063.33 1057.33 1060.33 - - - - - - 

S. Em. +       32.23  26.26 28.96 19.94 12.21 15.11       

C.D. at 1%       129.69 105.69 116.54 80.25 49.14 60.82       

*Figures mentioned in parentheses indicates arc sin transformed values 

A. Fusarium oxysporum  

B. Macrophomina phaseolina  

C. Penicillium spp. 

D. Alternaria alternata  

E. Aspergillus flavus  

F. Aspergillus nigerA. Fusarium oxysporum 
 

Conclusion 

1. Six seedborne fungi viz., Fusarium oxysporum, Macrophomina phaseolina, 

Penicillium spp., Alternaria alternata, Aspergillus flavus and Aspergillus niger were 

found associated with the kabuli chickpea seeds externally and three seedborne fungi 

viz., Fusarium oxysporum, Macrophomina phaseolina and Alternaria alternata were 

found associated internally. 

2. All the isolated pathogens were found pathogenic to seeds of kabuli chickpea 

resulting into reduction in seed germination and seedling vigour index. The 

seedborne mycoflora viz., Aspergillus flavus, Aspergillus niger, Fusarium 

oxysporum, Alternaria alternata and Macrophomina phaseolina were found more 

damaging. 

3. Among all the treatments of fungicide and bioagents, fungicidal seed treatments 

were found significantly superior in reducing seedborne mycoflora, increasing seed 

germination and seedling vigour index. 

4. Among all the fungicidal seed treatment, Tebuconazole + Trifloxystrobin WG 

@0.1% was found significantly superior followed by Tebuconazole 15% + Zineb 

57% WDG @ 0.4% exhibited lowest seedborne mycoflora, highest increase in seed 

germination and seedling vigour index in artificially inoculated seed with all 

seedborne Fusarium oxysporum, Macrophomina phaseolina, Penicillium spp., 

Alternaria alternata, Aspergillus flavus and Aspergillus niger.  

5. Among all the bioagents seed treatment, Trichoderma viride + Pseudomonas 

fluorescence @ 0.5% recorded lowest seed mycoflora, highest increase in seed 

germination and seedling vigour index in artificially inoculated seed with all 

seedborne Fusarium oxysporum, Macrophomina phaseolina, Penicillium spp., 

Alternaria alternata, Aspergillus flavus and Aspergillus niger.  
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