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Abstract
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Ascochyta blight caused by Ascochyta rabiei (Pass.) Labr. an important foliar disease of chickpea worldwide and its epidemics can 
cause grain yield and quality losses up to 100 per cent nine fungitoxicants with different concentration were evaluated for their effi-
cacy against Ascochyta rabiei under in vitro conditions. All the systemic fungi toxicants were found effective against Ascochyta rabiei 
and gave complete inhibition of fungal growth at 75 ppm. Maximum mean per cent growth inhibition was found in difenoconazole 
25 EC (93.13). All the systemic fungitoxicants were found to be highly effective with ED50 of < 1 ppm. The fungitoxicants were also 
sprayed in the field both at PAU, Ludhiana and Gurdaspur and all systemic fungitoxicants effectively managed Ascochyta blight. Score 
was found to be effective at 0.1 and 0.5% with per cent disease intensity of 12.04 and 12.41 per cent at Ludhiana and 11.48 and 12.96 
per cent at Gurdaspur giving maximum disease control compared to control (59.82 and 62.96 per cent). 

Introduction
Chickpea (Cicer arietinum L.) is a cool season legume crop 

mostly grown in soils poor in fertility with less moisture reten-
tion capacity. It is a rich source of carbohydrates, minerals and 
vitamins besides proteins especially for poor vegetarian popula-
tion and is a good substitute for animal protein [1]. This crop also 
improves soil health. Ascochyta blight (AB), caused by Ascochyta 
rabiei (Pass.) Labr. Is an important foliar disease of chickpea worl-
dwide and its epidemics can cause grain yield and quality losses 
up to 100 per cent. In India, this disease is a limiting factor only 
in Northern parts of the country and its occurrence in epidemic 
form in 1981-83 resulted in wiping out of chickpea crop from 
many areas. This is a major disease in west Asia, northern Africa, 
and southern Europe. The disease is devastating in areas where 
cool (15 - 25°C) and humid weather (> 150 mm rainfall) prevails 
during the crop season [2]. Ascochyta blight was first observed by 
Butler in 1911 from the North Western province of India presently 
in Pakistan [3]. 

Material and Methods

Poison food technique was used to study efficacy of different 
fungitoxicant formulations (Table 1a and 1b) under in vitro condi-
tion. Six ssystemic fungitoxicant formulations viz. carbendazim 50 
WP (Bavistin), difenoconazole 25 EC (Score), tebuconazole 25 EC 
(Folicur), hexaconazole 5 EC (Contaf), propiconazole 25 EC (Tilt), 
azoxystrobin 23 SC + difenoconazole 25 EC (Amistar Top 325 SC) 
and three contact fungitoxicants viz. mancozeb 75 WP (Indofil 
M45), Captan or Captaf, Chlorothalonil 75 WP (Kavach) were used 
in the study. Systemic and contact formulations of fungitoxicants 
were tested at a series of concentrations viz., 1, 5, 25, 50, 75, 100, 
125, 150 and 200 ppm and 1, 5, 25, 50, 75, 100, 150, 200, 300 500 
ppm respectively. Required quantity of the test chemical was mixed 
with 100 ml of sterilized PDA media in conical flasks along with 
flask having no test fungitoxicant acted as check. The poisoned as 
well as check media was poured into Petri dishes (85 mm diame-
ter) under aseptic conditions. Circular bits (5 mm) of the actively 
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growing fungus were obtained with help of sterilized cork borers. 
These bits were placed aseptically in the center of each Petri dish 
and each concentration was replicated 4 times. The Petri dishes 
with media alone served as control. The Petri dishes after inocu-
lation were incubated at 25 ± 1°C. The radial colony growth of 
pathogen was recorded when the control plate showed maximum 
growth approximately after 20 days of incubation and per cent 
inhibition in colony growth (Pi) was recorded by using formula de-
vised by Vincent [4]. 

Pi =        x 100       
C – T

C

Where,

Pi = Percent inhibition in colony grow

C = Colony growth diameter in control

T = Colony growth diameter in treatment

The efficacy of the fungicides was expressed in terms of ED50 

and ED90 values calculated by plotting per cent colony growth inhi-
bition against concentrations of different fungitoxicants. 

Results and Discussion
Nine different categories of fungitoxicants were evaluated for 

their efficacy against Ascochyta rabiei causing Ascochyta blight of 
chickpea at different concentrations. Potato dextrose agar medium 
was amended with test concentrations of the fungitoxicants on ac-
tive ingredient (a.i.) basis, poured in Petri plates, inoculated with 5 
mm disc of actively growing fungus and incubated in incubator at 
25 ± 1°C. Data on radial growth of the fungus was recorded as soon 
as the control plates showed maximum growth. The results of the 
findings in terms of per cent inhibition are presented in tables 1a 
and 1b and illustrated in figure 1a and 1b. All the systemic fungito-
xicant formulations were found effective against Ascochyta rabiei 
under in vitro conditions and gave complete inhibition of fungal 
growth at 75 ppm. Among different fungitoxicant formulations 
tested, maximum mean per cent growth inhibition was found in 
difenoconazole 25 EC (93.13) followed by hexaconazole 5 EC and 
tebuconazole 25 EC with 90.94 and 90.27 per cent respectively. 

Among the contact fungicides, 60.88 per cent mean inhibition 
of fungal growth was achieved by Chlorothalonil 75 WP followed 
by captan 50 WP and mancozeb 75 WP with mean per cent inhibi-

Fungitoxicant 
formulation(s)

Growth inhibition (%)

Concentrations (ppm )

1 5 25 50 75 100 125 150 200 Mean

Carbendazim 50 WP 47.95 55.96 100.0 - - - - - - 89.32

Difenoconazole 25 EC 57.38 80.81 100.0 - - - - - - 93.13
Tebuconazole 25 EC 66.13 78.13 82.69 85.50 100.0 - - - - 90.27

Hexaconazole 5 EC 55.31 79.38 83.75 100.0 100.0 - - - - 90.94

Propiconazole 25 EC 63.13 70.81 85.31 88.13 100.0 - - - - 89.71
Azoxystrobin 23 SC + 
difenoconazole 25 EC

47.81 70.00 75.00 78.75 82.50 88.13 100.0 - - 82.47

Mean 41.72 59.38 65.32 68.44 72.19 78.13 86.41 88.28 90.94 72.31

Table 1a: Effect of different systemic fungitoxicant formulation(s) on growth and development of Ascochyta rabiei  
under in vitro conditions. 

CD (p = 0.05): Fungitoxicants: 0.92

Concentrations: 1.12

Fungitoxicants x Concentrations: 2.75

CV: 1.53.

tion of 51.98 and 44.18 respectively. Results were in concordance 
with Inam., et al. [5] who also found that propiconazole completely 
inhibited the growth of Ascochyta rabiei at 5 ppm. The combinati-
on of systemic fungitoxicants were tested against Ascochyta rabiei 

showed that Amistar Top 325 SC which is a combination of sys-
temic fungitoxicants gave complete inhibition at 125 ppm. Jabbar., 
et al. (2014) achieved significant reduction of colony with Nativo 
(tebuconazole 50 + trifloxystrobin 25) at 500 ppm. Among contact 
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Fungitoxicant 
formulation(s)

Growth inhibition (%)
Concentrations (ppm )

1 5 25 50 75 100 150 200 300 500 Mean
Mancozeb 75 WP 0.00 7.50 36.00 36.88 47.69 52.50 58.13 61.88 66.88 74.38 44.18

Captan 50 WP 33.94 40.63 43.94 46.25 49.38 53.13 56.88 60.63 65.63 69.38 51.98
Chlorothalonil 75 WP 34.38 43.75 48.75 56.13 62.50 65.63 69.38 74.56 75.63 78.13 60.88

Mean 22.77 30.63 42.90 46.42 53.19 57.09 61.46 65.69 69.38 73.96 52.35

Table 1b: Effect of different contact fungitoxicant formulation(s) on growth and development of Ascochyta rabiei 
 under in vitro conditions 

CD (p = 0.05): Fungitoxicants: 1.11

Concentrations: 2.16

Fungitoxicants x Concentrations: 3.74

CV: 3.50.

 

Figure 1a: Performance of systemic fungitoxicant formulations at different concentrations against Ascochyta rabiei  
under in vitro conditions.

 

Figure 1b: Performance of contact fungitoxicant formulations at different concentrations against  
Ascochyta rabiei under in vitro conditions.
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fungitoxicants tested, Chlorothalonil 75 WP gave 78.13 per cent 
inhibition at 500 ppm followed by mancozeb 75 WP and captan 
50 WP. Abdou., et al. [6] observed that Chlorothalonil (as Bravo 
carb) and Zineb prevented fungal growth at 1000 ppm (Plate 1). 
Chlorothalonil (as Daconil) was also found to be least effective by 
Inam., et al [5]. The ED50 and ED90 were determined by plotting per 
cent growth inhibition against the tested concentrations of fungi-
toxicants. All the systemic fungitoxicants were found to be highly 

effective with ED50 of < 1 ppm. ED90 was quite less in case of difeno-
conazole (14.50 ppm) followed by carbendazim (17.12 ppm) and 
hexaconazole (33.13 ppm) respectively. ED90 in case of propicona-
zole and tebuconazole was 53.75 and 54.00 ppm respectively. ED50 
in Amistar Top was achieved at 1.23 ppm and ED90 at 103.75 ppm. 
This was followed by Chlorothalonil where ED50 was attained at 
18.80 ppm. ED90 for captan and mancozeb was > 500 ppm showing 
their ineffectiveness.

 

Plate 1: Effect of systemic and contact fungitoxicant formulations (a.i.) on growth and development of Ascochyta rabiei.
 Difenconazole 25 EC (score)                                                         Chlorothalonil 75 WP (kavoch)

Material and Methods

These test fungitoxicants were evaluated at different concentra-
tions viz., six systemic: were evaluated at different concentrations 
viz., carbendazim 50 WP (Bavistin) @ 0.15%, difenconazole 25 EC 
(Score) @ 0.05 and 0.1%, tebuconazole 25 EC (Folicur) @ 0.05 and 
0.1%, hexaconazole 5 EC (Contaf) @ 0.1 and 0.2%, propiconazole 
25 EC (Tilt) @ 0.1%, azoxystrobin 23 SC + difenoconazole 25 EC 
(Amistar Top 325 SC) @ 0.05 and 0.1% and three contact: man-
cozeb 75 WP (Indofil M 45) @ 0.38%, Captan or Captaf @ 0.36%, 
Chlorothalonil 75 WP (Kavach) @ 0.36%. were evaluated under 
field conditions at Pulses Experimental Area, Punjab Agricultural 
University, Ludhiana and Regional Research Station, Gurdaspur 
during rabi 2016-17. Seed of recommended variety PBG5 was 
sown in 2.10 x 2.5 m2 plots comprising of 8 rows with row spacing 
of 30 cm. All the treatments were replicated thrice. Recommended 
package of practices was followed for raising the crop [7]. The fun-
gitoxicants were sprayed in the field in two sets (a) pre-inoculation 
and (b) post-inoculation as soon as the disease appeared. One set 
of the pre-inoculated plots was spray inoculated first with inocu-

Evaluation of fungitoxicants against Ascochyta blight of chick-
pea under in vivo conditions 

lum having spore suspension of 4 x 104 spore’s ml-1 and were then 
sprayed with different concentration of fungitoxicants, where-
as, post-inoculated set of plots were spray inoculated with spore 
suspension 48 hours after treating with different concentration of 
fungitoxicants. The checks were left unsprayed. two sprays were 
given after 10 - 15 days’ interval depending on the prevalent en-
vironmental conditions. Data was recorded when control plots 
showed maximum disease. Randomly 10 plants from each plot 
were scored on 1 - 9 scale and per cent disease index (PDI) was 
calculated by using the following formula:  

PDI =                                                                                x 100
Sum of all numerical ratings

Total number of plants observed x Maximum grade

Plot yield was also recorded after harvesting of the crop and 
yield data of in terms 100 grain weight (g) and qha-1 was calculated. 

Statistical analysis
The data of laboratory studies and field experiments were sta-

tistically analyzed as per completely randomized design (CRD), 
randomized block design (RBD) and factorial experiments both in 
CRD as well as RBD, respectively using computer programme CPCS 
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Results and Discussion

Fungitoxicants were evaluated both at Pulses Experimental 
Area, Department of Plant Breeding and Genetics, Punjab Agricul-
tural University, Ludhiana and Regional Research Station, Gurdas-
pur on cultivar PBG5 during rabi 2016-17. All the systemic fun-
gicides gave good control of the disease. In both pre-inoculation 
and post-inoculation treatments, Score @ 0.1 and 0.05% gave the 
maximum disease control with blight intensity of 12.22 and 12.59 
per cent and 11.85 and 12.22 per cent and disease control of 79.63 
and 79.02 per cent and 80.13 and 79.51 per cent respectively. Both 
the fungitoxicants at tested concentrations were also statistically 
at par with each other. The mean yield in terms of 100-seed wei-

1 (Cheema and Singh 1990) and the significance of differences was 
tested at 5 per cent level. The percentages used in different expe-
riments were subjected to arc sin transformations. Yield data was 
expressed in q ha-1.

ght (g) and yield (q/ha) improved in all the treatments sprayed 
with systemic fungitoxicants as compared to control. Score @ 0.1 
and 0.05% recorded 100- seed weight of 17.51 and 17.36 g and 
yield of 17.08 and 17.00 q/ha respectively and was superior to the 
control with 100- seed weight of 13.29 g and yield of 12.67 q/ha 
respectively and were statistically at par between the treatments 
but differed from the control. Among the systemic fungitoxicants, 
score gave maximum control and the results are in concordance 
with Islam., et al. [8] who also reported that Score-250 was the 
most effective fungicide followed by Daconil, Tilt and Topas C-50 
at 0.2% suppressed the rate of gram blight disease development. 
Tilt was also found effective in reducing per cent pod infection by 
affecting spore germination by Ilyas and Bashir [9], Tufail [10] and 
Islam., et al [8]. Among the contact fungitoxicants tested, Kavach @ 
0.36% gave good disease control followed by Indofil M45 @ 0.38% 
and captan @ 0.36%. Chlorothalonil (Kavach or Daconil or Bravo) 
was found to be effective against Ascochyta blight by number of 
workers [11-14].

Fungitoxicant(s) Concentration(s) 
(%)

Pre inoculation Post-inoculation Mean 
PDI

100-seed 
weight•

Yield (q/
ha)•PDI* PDC PDI** PDC

Bavistin 50 WP 0.15 21.85 63.58 20.37 65.84 21.11 16.90 16.29
Score 25 EC 0.05 12.59 79.02 12.22 79.51 12.41 17.36 17.00
Score 25 EC 0.10 12.22 79.63 11.85 80.13 12.04 17.51 17.08

Folicur 25 EC 0.05 17.41 70.98 17.04 71.42 17.22 17.09 16.67
Folicur 25 EC 0.10 16.67 72.22 15.93 73.29 16.30 17.13 16.71
Contaf 5 EC 0.10 14.81 54.93 14.44 57.26 14.63 17.17 16.83
Contaf 5 EC 0.20 14.44 58.64 13.33 60.25 13.89 17.25 16.88
Tilt 25 EC 0.10 20.37 43.83 18.89 47.21 19.63 16.97 16.50

Amistar Top 325 SC 0.05 27.04 47.53 25.48 50.93 26.26 16.62 16.08
Amistar Top 325 SC 0.10 24.82 75.31 23.70 75.78 24.26 16.71 16.13

Indofil M 45 0.38 49.63 25.93 48.89 28.57 49.26 14.27 13.46
Kavach 75 WP 0.36 44.44 17.28 42.59 18.01 43.52 15.00 14.38

Captaf 0.36 52.59 12.35 51.85 13.05 52.22 13.93 13.46
Control - 60.00 - 59.63 - 59.82 13.29 12.67

CD (p = 0.05) 2.83 3.21 0.69 0.78
CV 6.08 7.13 2.55 2.95

Table 2: Effect of different fungitoxicants on development of Ascochyta blight (Ascochyta rabiei) on  
chickpea cultivar PBG5 at PAU, Ludhiana during rabi 2016-17.

*: Per cent disease intensity (PDI).

**: Per cent disease control (PDC).

•: Yield parameters (100-seed weight and Yield (q/ha)) are the means of post-inoculation and pre-inoculation treatments.
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Fungitoxicant (s) Concentration (s) 
(%)

Ascochyta blight 100-seed 
weight (g)

Yield 
(q/ha)PDI* PDC**

Bavistin 50 WP 0.15 24.82 60.58 16.81 16.21
Score 25 EC 0.05 12.96 79.42 17.36 17.13
Score 25 EC 0.10 11.48 81.77 17.48 17.21

Folicur 25 EC 0.05 22.22 64.70 16.98 16.54
Folicur25 EC 0.10 20.00 68.23 17.27 16.63
Contaf 5 EC 0.10 17.04 54.70 17.32 16.88
Contaf 5 EC 0.20 15.19 58.82 17.34 17.04
Tilt 25 EC 0.10 22.59 48.23 16.90 16.46

Amistar Top 325 
SC

0.05 28.52 50.59 16.73 16.08

Amistar Top 325 
SC

0.10 25.93 72.94 16.75 16.17

Indofil M 45 0.38 47.78 34.12 14.43 13.88
Kavach 75 WP 0.36 41.48 24.11 15.08 14.63

Captaf 0.36 54.98 12.67 13.99 14.00
Control - 62.96 - 13.01 12.92

CD (p = 0.05) 3.46 1.40 0.57
CV 7.08 5.14 5.21

Table 4: Effect of different fungitoxicants on development of Ascochyta blight (Ascochyta rabiei) on chickpea  
cultivar PBG5 at RRS, Gurdaspur during rabi 2016-17.

*: Per cent disease intensity (PDI).

**: Per cent disease control (PDC).

Conclusion
Nine different fungitoxicants were evaluated for their efficacy 

against Ascochyta rabiei by amending Potato dextrose agar me-
dium with test concentrations of the fungitoxicants on active in-
gredient (a.i.) basis. The systemic fungitoxicants [carbendazim 50 
WP (Bavistin), difenconazole 25 EC (Score), tebuconazole 25 EC 
(Folicur), hexaconazole 5 EC (Contaf), propiconazole 25 EC (Tilt), 
azoxystrobin 23 SC + difenoconazole 25 EC (Amistar Top 325 SC)] 
were tested at 1, 5, 25, 50, 75, 100, 125, 150 and 200 ppm respec-
tively whereas, contact fungitoxicants [mancozeb 75 WP (Indofil M 
45), Captan or Captaf, Chlorothalonil 75 WP (Kavach)] were eva-
luated at 1, 5, 25, 50, 75, 100, 150, 200, 300 and 500 ppm. All the 
systemic fungitoxicant formulations were found effective against 
Ascochyta rabiei under in vitro conditions and gave complete inhi-
bition of fungal growth at 75 ppm. Among different fungitoxicant 
formulations tested, maximum mean per cent growth inhibition 
was found in difenconazole 25 EC (93.13). 

Fungitoxicants were evaluated both at Pulses Experimental 
Area, Department of Plant Breeding and Genetics, Punjab Agricul-

tural University, Ludhiana and at Regional Research Station, Gur-
daspur. All the systemic fungicides gave good control of the disease 
at both PAU, Ludhiana and RRS, Gurdaspur. At Ludhiana, in both 
pre-inoculation and post-inoculation treatments, Score @ 0.1 and 
0.05% gave the maximum disease control with blight intensity of 
12.22 and 12.59 per cent and 11.85 and 12.22 per cent and disea-
se control of 79.63 and 79.02 per cent and 80.13 and 79.51 per 
cent respectively. The concentrations did not vary much in both the 
treatments and were significantly at par with each other. This was 
followed by Contaf @ 0.2 and 0.1%,Folicur @ 0.1 and 0.05% and 
Tilt @ 0.1% respectively providing good amount of disease control 
as compared to control (60.00 and 59.63 per cent).
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