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Abstract

Chickpea (Cicer arientum L.) is the most important pulse crop cultivated in India and affected by many
fungal and viral diseases and among all the diseases, wilt caused by Fusarium oxysporum f. sp. ciceri is
one of the most common fungal pathogen which causes ultimate yield loss in chickpea crop. Considering
economic importance of the crop as well as destructive nature of the disease, present in vitro studies were
undertaken to evaluate the efficacy of seven systemic fungicides (each @ 500 and 1000 ppm), to assess
their potential against Fusarium oxysporum f. sp. ciceri. Results revealed that, mean mycelial growth
inhibition of test pathogen recorded in all systemic fungicides ranged from 51.66% to 100% as compared
with control (00.00%). The highest mycelial growth inhibition was resulted with Carbendazim 50% WP,
Tebuconazole 25.9% EC and Thiophanate methyl 70% WP (100%), followed by Propiconazole 25% EC
(91.11%), Difenconazole 25% EC (90.00%), Hexaconazole 5% EC (79.44%) and Fosetyl Al 80% WP
(51.66%).
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Introduction

Chickpea (Cicer arietinum L.) is one of the most important Rabi pulse crop in India sharing
hectarage next to pigeonpea and makes up for 20% of the world pulse production. It belongs to
family Leguminoceae. Chickpea is commonly known as bengal gram, garbanzo bean, gram,
chana, chole and harbhara. It plays a vital role in the diet of poor people which serves as a
major source of vegetable protein (21.1%), carbohydrates (61.5%) and fat (4.5%). It does not
contain any anti-nutritional factor. It is mainly used for human consumption as well as for
animal feeds. It is consumed as whole seed, dal, boiled, fried, salted or more generally which
is cooked.

In India, chickpea is an important pulse crop, occupies 9.85 million hectares area, production
11.99 million tonnes and yield 1217 kg/ha. In Maharashtra, area under chickpea cultivation is
2.15 million hectares with production 2.37 million tonnes and yield 1105 Kg/ha. (Agril.
Statistics At a Glance, 2021) [M. In India chickpea accounts for about 45% of total pulses
produced in the country. India is the largest producer, with about 10 million tonnes accounting
of about 70% of total world production.

Various diseases affect the chickpea viz. Ascochyta blight, damping off, Botrytis grey mold,
Phytophthora root rot, seed rot / Pythium rot and rust but wilt caused by Fusarium oxysporum
f. sp. ciceri is the most serious disease. The chickpea wilt fungus, Fusarium oxysporum f. sp.
ciceri is a vascular pathogen. This pathogen is soil and seed borne (Haware et al., 1978) [,
Under severe conditions, the wilt disease can damage the crop completely and causes losses
upto 100% (Navas-cortes et al., 2000) /1. Considering, the importance of disease in the state,
the losses incurred in the farmer’s field and the problem has increased in past 6-7 years with
heavy economic losses. Therefore, it was felt necessary to investigate on in vitro efficacy of
systemic fungicides against Fusarium oxysporum f. sp. ciceri, causing chickpea wilt.

Materials and Methods

The conventional and newer systemic fungicides (each @ 500 and 1000 ppm) were evaluated
against the test pathogen by applying poisoned food technique (Nene and Thapliyal. 1993) E!
and using PDA as basal culture medium based on active ingredient, requisite quantity of the
test fungicides was calculated, dispensed separately and mixed thoroughly with autoclaved and
cooled (40° C) PDA medium in glass conical flasks (250 ml capacity) to obtain their desired
concentrations. This PDA medium amended separately with the test fungicides was then
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poured (20 ml/plate) aseptically in sterile glass petri plates (90
mm dia.) and allowed to solidify at room temperature. For
each of the test fungicide and its test concentration, three
replications were maintained. After solidification of the PDA
medium, all these plates were inoculated aseptically by
placing a 5 mm culture disc of the test fungus in the centre,
obtained from actively growing 7 days old pure culture of test
pathogen. Untreated PDA plates (without fungicide)
inoculated separately with pure culture disc of the test fungus
per treatment per replication were maintained. Both treated
and untreated PDA plates were incubated in an inverted
position at 2742 °C in BOD incubator for a week.

Experimental details: Systemic fungicides (each @ 500 &
1000 ppm)

Design: Completely randomized design (CRD)

Replication: Three

Treatments: Eight

Treatments details

Tr. No Treatment details Tr. No| Treatment details
T1 Carbendazim 50% WP Ts | Hexaconazole 5% EC
T2 Fosetyl Al 80% WP Te |Propiconazole 25% EC|
T3 Tebuconazole 25.9% EC T7 |Difenconazole 25% EC
T4 [Thiophanate methyl 70% WP| Ts Control (untreated)
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Observations

Observations on radial mycelial growth/colony diameter
(mm) of the test fungi at an interval of 24 hrs. was recorded
and continued till the untreated control plates were fully
covered with mycelial growth of the test fungus. Per cent
mycelial growth inhibition of the test fungi with the test
fungicides, over untreated control was calculated by applying
the formula given by (Arora and Updhyay, 1978) 12,

C-T
Percent Growth Inhibition = x 100

C

Where,
C = growth of the test fungus in untreated control plate
T = growth of the test fungus in treated plate

Results and Discussion

Seven systemic fungicides were evaluated (each @ 500 and
1000 ppm) in in vitro against Fusarium oxysporum f. sp.
ciceri causing chickpea wilt by applying poisoned food
technique and using PDA as basic culture medium. The
results obtained are presented (Plate 1, Table 1 and Fig. 1)
and narrated here under.

Table 1: In vitro efficacy of systemic fungicides against Fusarium oxysporum f. sp. ciceri causing chickpea wilt

Tr. No. Treatments Color;)ég)iam.* (mmiéb(\)toppm (Q\r/ﬁ) %;ggibition* At pl)ggg Av. I?r/;;)ition
T Carbendazim 50% WP 00.00 0000 | 00.00 (910983;2* (19000_'(?00) (19000.6000)
T Fosetyl Al 80% WP 54.16 3283 | 43.50 (ggﬁ) (ggzgé) (ié:gg)
Ts Tebuconazole 25.9% EC 00.00 0000 | 00.00 (1900%000) (19009'(?0(; (19000.6000)
T Thiophanate methyl 70% WP 00.00 0000 | 00.00 (1900%00(; (190093’0(; (1900%00(;
Ts Hexaconazole 5% EC 24.16 12.83 18.50 (;gig) (23;411) (;ggi)
T Propiconazole 25% EC 11.66 6.33 8.00 (2573133) (32:2613) (%:éé)
T Difenconazole 25% EC 9.33 8.67 9.00 (gi:gg) (?Q:SZ) (?gzg%
Ts Control (untreated) 90.00 90.00 90.0 (8888) (8888) (8888)

SE.* 0.71 0.66 - 0.78 0.74 ;
CD.(P=000) 2.14 2.01 - 2.38 223 ;

*Mean of three replications **Figure in parenthesis are arcsine transformed values

A.@ 500 ppm

B. @ 1000 ppm

Plate 1: In vitro efficacy of systemic fungicides against Fusarium oxysporum f. sp. ciceri causing chickpea wilt f. sp. ciceri causing chickpea

wilt
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Fig 1: In vivo efficacy of systemic fungicides against Fusarium oxysporum f. sp. ciceri causing chickpea wilt

Effect on radial mycelial growth

At 500 ppm, the radial mycelial growth of tested pathogen
was recorded in the range of 0.00 mm to 54.16 mm as
compared with control (90.00 mm). There was none of the
mycelial growth with the fungicide tested viz. Carbendazim
50% WP, Tebuconazole 25.9% EC and Thiophanate methyl
70% WP. Among rest of the test fungicides Difenconazole
25% EC resulted with least mycelial growth (9.33 mm),
followed by Propiconazole 25% EC (11.66 mm),
Hexaconazole 5% EC (24.16 mm) and Fosetyl Al 80% WP
(54.16 mm).

At 1000 ppm, the radial mycelial growth of tested pathogen
was recorded in the range of 0.00 mm to 32.83 mm as
compared with control (90.00 mm). There was none of the
mycelial growth with the fungicide tested viz. Carbendazim
50% WP, Tebuconazole 25.9% EC and Thiophanate methyl
70% WP. Among rest of the test fungicides Propiconazole
25% EC resulted with least mycelial growth (6.33 mm),
followed by Difenconazole 25% EC (8.67 mm),
Hexaconazole 5% EC (12.83 mm) and Fosetyl Al 80% WP
(32.83 mm).

Average radial mycelial growth of tested pathogen was
recorded in the range of 0.00 mm to 43.50 mm as compared
with control (90.00 mm). There was none of the mycelial
growth with the fungicide tested viz. Carbendazim 50% WP,
Tebuconazole 25.9% EC and Thiophanate methyl 70% WP.
Among rest of the test fungicides Propiconazole 25% EC
resulted with least mycelial growth (8.00 mm), followed by
Difenconazole 25% EC (9.00 mm), Hexaconazole 5% EC
(18.50 mm) and Fosetyl Al 80% WP (43.50 mm).

Effect on inhibition of mycelial growth

Results on inhibition of mycelial growth of Fusarium
oxysporum f. sp. ciceri indicated that, all systemic fungicides
tested at 500 ppm and 1000 ppm concentrations significantly
inhibited mycelial growth of pathogen over control (0.00%).
The per cent mycelial growth inhibition increased with
increase in the concentration of fungicides.

At 500 ppm, mycelial growth inhibition of the test pathogen
was ranged from 39.81% to 100% as compared with control

(0.00%). Carbendazim 50% WP, Tebuconazole 25.9% EC
and Thiophanate methyl 70% WP resulted with cent per cent
(100%) mycelial growth inhibition. This was followed by
Difenconazole 25% EC (89.62%), Propiconazole 25% EC
(87.03%), Hexaconazole 5% EC (73.14%) and Fosetyl Al
80% WP (39.81%).

At 1000 ppm, all the fungicides shown significantly similar
trend of mycelial growth inhibition as that of 500 ppm
concentration, but comparatively increased range from
63.51% to 100% as compared with control (0.00%).
Carbendazim 50% WP, Tebuconazole 25.9% EC and
Thiophanate methyl 70% WP resulted with cent per cent
(100%) myecelial growth inhibition. This was followed by
Propiconazole 25% EC (92.96%), Difenconazole 25% EC
(90.37%), Hexaconazole 5% EC (85.74%) and Fosetyl Al
80% WP (63.51%).

Average mycelial growth inhibition of test pathogen recorded
in all systemic fungicides ranged from 51.66% to 100% as
compared with control (0.00%). The highest mycelial growth
inhibition was resulted with Carbendazim 50% WP,
Tebuconazole 25.9% EC and Thiophanate methyl 70% WP
(100%), followed by Propiconazole 25% EC (91.11%),
Difenconazole 25% EC (90.00%), Hexaconazole 5% EC
(79.44%) and Fosetyl Al 80% WP (51.66%).

The results of the present study are found in conformity with
the findings of several earlier workers. Systemic fungicides
viz. Carbendazim 50% WP, Fosetyl Al 80% WP,
Tebuconazole 25.9% EC, Thiophanate methyl 70% WP,
Hexaconazole 5% EC, Propiconazole 25% EC and
Difenconazole 25% EC were reported as potential antifungal
compounds with significant maximum mycelial growth
inhibition of Fusarium oxysporum f. sp. ciceri causing wilt of
chickpea. Ravichandran and Hegde (2015) P! reported that
Carbendazim 50% WP and Thiophanate methyl 70% WP
resulted with cent per cent (100%) mycelial growth inhibition
against F. oxysporum f. sp. ciceri causing chickpea wilt.
Golakiya et al. (2018) reported that Carbendazim 50% WP
and Thiophanate methyl 70% WP resulted with cent per cent
mycelial growth inhibition against F. oxysporum f. sp. ciceri
causing chickpea wilt. Magar et al., 2019 I, Sanap et al.,
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2020 [*4; Sahane et al., 2021 % and Nandeesha et al., 2021 !
also reported similar results.

Conclusion

Results indicated that, Carbendazim 50% WP, Tebuconazole
25.9% EC, Thiophanate methyl 70% WP (each @ 500 &
1000 ppm) were proved to be strong fungicides against F.
oxysporum f. sp. ciceri, causing chickpea wilt.

References

1.
2.

10.

11.

Anonymous. Agricultural Statistics at a Glance; c2021.
Arora DK, Upadhyay RK. Effect of fungal staling growth
substances on colony interaction. Plant & Soil.
1978;49:685-690.

Golakiya BB, Bhimani MD, Akbari LF. Efficacy of
different fungicides for the management of chickpea wilt
(Fusarium oxysporum f. sp. ciceri). International Journal
of Chemical Studies. 2018;6(2):199-205.

Haware MP, Nene YL, Rajeshwari R. Eradication of
Fusarium oxysporum f. sp. ciceri transmitted in chickpea
seed. Phytopathology. 1978;68:1364-1367.

Magar SJ, Patange AS, Somwanshi SD. In vitro efficacy
of fungicides, bioagents and silver nanoparticles against
Fusarium oxysporum f. sp. ciceri. Indian Phytopathology.
2019;8(1):1966-1971.

Nandeesha K, Huilgol SN. In vitro evaluation of
fungicides against Fusarium oxysporum f. sp. ciceri. The
Pharma Innovation Journal. 2021;10(7):181-184.
Navas-cortes JA, Hau B, Jimenez-diaz M. Yield loss in
chickpeas in relation to development of Fusarium wilt
epidemics. The American Phytopathological Society.
2000;90(11):1269-1278.

Nene YL, Thapliyal PN. Evaluation of fungicides. In:
Fungicides in plant disease control (34 ed.) Oxford, IBH
Publishing Co; New Delhi; c1993.

Ravichandran S, Hegde YR. Evaluation of fungicides
against Fusarium oxysporum f. sp. ciceri causing
chickpea wilt. Chemical Science Review and Letters.
2015;4(16):10421046.

Sahane PA, Chavan RA, Brahmankar RG, Kolhe DB,
Udar VB. In vitro efficacy of fungicides against
Fusarium oxysporum f. sp. ciceri. Journal of
Pharmacognosy and Phytochemistry. 2021;10(1):978-
984.

Sanap SB, Jaiswal KL, Mete VS, Mulekar VG. In vitro
efficacy of systemic fungicides against wilt of tomato
caused by Fusarium oxysporum f. sp. lycopersici. Journal
of Pharmacognosy and Phytochemistry. 2020;9(5):3276-
3279.

~5372"7™

https://www.thepharmajournal.com



https://www.thepharmajournal.com/

