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Abstract

Early blight is the most common and devastating disease of potato (Solanum tuberosum L.) caused by Alternaria solani
(Ellis & Martin) Jones and Grout. In vitro experiments were conducted during 2017-2018 to search appropriate growth
medium of A. solani, as well as suitable fungi toxicant through quick screening methods. Seven different growth medium
were used to culture the fungus in laboratory. Mycelial growth was very fast in Potato Dextrose Agar (PDA) followed by
Richards’s Agar (RA) medium. Intermediate growth habit was recorded in Sabouraud’s Agar (SA), Czapek’s Dox Agar
(CDA) and Potato Carrot Extract Agar (PCEA). The growth was very slow in Oat Meal Agar (OMA) and Malt Extract
Agar (MES) at 72 hours of incubation. On bioefficacy evaluation, Infield Ayur showed very negligible effect to restrict
mycelial growth and conidia formation, whereas Indofil M-45 (mancozeb) was more efficacious followed by Indofil Z-78
(zineb), Merger (tricyclazole + mancozeb) and Ishaan (chlorothalonil). Selection of most suitable culture media is
essential for efficient growth of the fungus and its detail study. Quick and simple method to select effective fungicides
within 48-72 hours is very much helpful for developing suitable disease management strategy.
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that appeared as ‘target-board’ like appearance.
INTRODUCTION Damage of early blight is due to premature defoliation

of the plant. Photosynthesis rates increase and
respiration rates decrease in apparently healthy tissues.
Physiological changes are difficult to measure and
evaluation of crop loss is based on the level of disease
and thus causing losses of 50 to 86 per cent in tuber
yield [5]. The disease on potato was as good in warm
and moist conditions are more favourable for A. solani.
The present study was undertaken to observe the
mycelium growth (Colony diameter) of different culture
media and rapid laboratory evaluation of fungicides

Potato (Solanum tuberosum L., Family:
Solanaceae) is one of the most important remunerable
solanaceous vegetable crop either for local consumption
and exportation in the world. In volume of production it
ranks fourth in the world after wheat, rice and maize [1,
9]. The potato crop is prone to affected by numbers of
diseases caused by fungi, bacteria, virus, viroid,
mycoplasma like organism or nematodes but
fortunately relatively few reach serious proportions in
any of the growing areas [3, 7]. Among them early

blight caused by Alternaria solani (Ellis & Martin)
Jones and Grout is one of the most destructive fungal
foliar diseases in many potato growing regions. In
susceptible cultivars, it leads to early defoliation and
death of the crops. Early blight is widespread in most
areas where potatoes or tomatoes are grown, but is
especially prevalent in the tropics and temperate zones.
The symptoms appeared mainly on leaves and stems,
and in severe condition on tubers. Initially the
symptoms were observed on lower most leaves i.e.
older leaves, which consist of small, oval to irregular,
dark brown to black, single to humerous necrotic spots.
These spots become enlarged to form concentric rings

(mycelial growth and conidia formation) against early
blight disease of potato.

MATERIALS AND METHODS
Collection and isolation of disease leaf samples
Potato leaves showing typical disease
symptoms (Plate 1) were collected from farmers’ fields
of Binuria, Birbhum, West Bengal in morning hours.
These fields were located at an average altitude of 58.9
meter above MSL and 23°39'N latitude and 87°42'E
longitude. The experiments were carried out during
2017-18 in Plant Pathology laboratory, Palli-Siksha
Bhavana (Institute of Agriculture), Visva- Bharati. The
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pathogen was isolated in PDA medium from the
collected diseased sample, and pure culture was
prepared for further progress of the work.

Suitable culture media preparation

The purified culture of the fungus was
inoculated into seven different culture media viz. Potato
dextrose agar (PDA), Malt extract agar (MEA),
Czapek’s dox agar (CDA), Oat meal agar (OMA),
Sabouraud’s agar (SA), Potato carrot extract agar

(PCEA) and Richards agar (RA). To prepare 1 litre,
required amount of different ingredients of such media
are mentioned in Table 1. The general preparation of
different culture medium was same in all the cases and
then autoclaved at 15 psi pressure for 20 minutes. Three
replications were maintained in each medium and the
radial growth of the mycelium were measured at 24h
interval and daily radial growth rates were calculated in
CRD.

Table-1: Ingredients of different culture media for A. solani

Name of media | Ingredients*

PDA Peeled potato-200g, dextrose-20g, agar-agar-20g

MEA Malt extract-20g, agar-agar-20g

CDA C12H22011-30g, NaN03-29, KH2P04'1g, MgSO47H20'OSOg, FeC|36H20—001g, KCI-
0.50g, agar-agar-20g

OMA Oat meal powder-40g, agar-agar-20g

SA Dextrose-40g, peptone-10g, agar-agar-20g

PCA Peeled potato-200g, carrot-200g, agar-agar-15g

RA C12H5,04;-50g, KNO3-10g, KH,PO,-59, MgS0O,.7H,0-2.50g, FeCl;.6H,0-0.02g, agar-
agar-15g

*Distilled water required for each medium to make up the volume of 1 litre

Plate-1: Characteristic symptoms of early blight of
potato

Plate-2: Mycelial growth along with conidial
germination in agueous medium

Bio-efficacy evaluation of fungicides

Seven fungitoxicants were selected for the
study (Table 2). Aqueous suspension of commercial
preparation was used for evaluation. Diseased leaves
containing white mycelial growth under side were
collected from infested field in morning hours. Leaf bits
were prepared measuring nearly 1.0 cm x 0.5 cm
containing both diseased and healthy tissue. Three such
bits were placed in a petriplate containing fungicide
suspension or sterile filtered tap water. Initially these
fungicidal suspensions were agitated for better contact
with the leaf bits and the process was repeated after
three hours. There were three replications for each
treatment. The plates were incubated at room
temperature for 48 hrs and then observed under
microscope (Compound light microscope, 10X
objective) to record the extent of mycelial growth and
conidia formation in treatment suspensions (Plate 2). A
rating scale was also prepared as developed by Mondal
et al. [6].

Plate-3: Screening of suitable culture media for
growth of A. solani
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Plate-4: Bioefficcy study of different fungitoxicants against A. solani

Table-2: Fungitoxicants used for rapid laboratory evaluation

Sl. No. Fungicides Active ingredient and formulation
1. Indofil M-45 (Indofil Industries Ltd.) Mancozeb 75% WP
2. Foliogold (Syngenta India Ltd.) Chlorothalonil 33% + Metalaxyl 3.3% SC
3. Ethaboxam (Sumitomo Chemical Ethaboxam 40% SC
India Ltd.)
4. Ishaan (Rallis Tata Enterprise) Chlorothalonil 75% WP
5. Indofil Z-78 (Indofil Industries Ltd.) Zineb 75% WP
6. Merger (Indofil Industries Ltd.) Tricyclazole 18% + Mencozeb 62%
7. Infield Ayur (Infield Organics Ltd.) Eugenol 00.10% + Potassium salt of fatty acids 02.00% +
Sodium salts 97.90% W/W

RESULTS AND DISCUSSION
Effect of different culture media

Different artificial solid media were used to
find out the best medium for growth of the isolate of A.
solani. Colony diameter was measure and recorded for
comparison. The results are presented in Table 3. The
fungus showed slight difference in its growth on
different solid media. The maximum radial growth of A.
solani was measured on Potato Dextrose Agar with
colony diameter of 26.03, 63.20 and 87.90 mm at 24, 48

and 72 hours followed by Richard’s agar 22.17, 55.37
and 81.17 mm at 24, 48 and 72 hours and least colony
diameter of 09.67, 25.33 and 36.60 mm at 24, 48 and 72
hours was observed in Oat meal agar. A good growth of
the fungus was also observed in other media, i.e. colony
diameter in Potato carrot extract agar was 11.20, 32.23
and 52.43 mm, Malt extract agar was 18.13, 39.23 and
46.13 mm, Czapek’s agar was 14.07, 40.93 and 56.10
mm and Sabouraud’s agar was 16.10, 43.67 and 64.90
mm at 24, 48 and 72 hours (Plate 3 and Figure 1).

Table-3: Growth of A. solani on different artificial solid media

Colony diameter (mm)
Media 24 hrs. | 48 hrs. | 72 hrs. | Mean
26.03 | 63.20 | 87.90
Potato dextrose agar (5.13* | (7.96) | (9.40) 59.04
18.13 | 39.23 | 46.13
Malt extract agar (4.30) | (6.28) | (6.79) 34.50
, 14.07 | 40.93 | 56.10
Czapek’s agar (3.81) | (6.43) | (7.48) 37.03
9.67 2533 | 36.60
Oat meal agar (3.18) (5.07) | (6.08) 23.87
, 16.10 | 43.67 | 64.90
Sabouraud’s agar (4.06) | (6.64) | (8.08) 41.56
. 22.17 | 5537 | 81.17
Richards agar 4.76) | (7.46) | (9.01) 52.90
1120 | 3223 | 5243
Potato carrot extract agar 341 | 5.72) | (7.20) 31.96
SEm (3) 0.21 0.30 0.44
C.D. (p=0.01%) 0.62 0.90 1.30

*This figure in parenthesis is square-root transformed values.
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It was revealed from the Table 3 that the
mycelial growth was very fast in Potato dextrose agar
followed by Richard’s agar medium, whereas it was
intermediate in Sabouraud’s agar, Czapek’s agar and

Potato carrot extract agar medium. The growth was
recorded very slow in Oat meal agar and Malt extract
agar medium.

Table-4: Efficacy of different chemicals used for rapid laboratory evaluation against A. solani causing early blight

of potato

Extent of mycelial growth | Extent of conidia formation
Treatment % concentration of fungicide formulation

0.1 0.05 0.1 0.05 0.025
T, Very scanty Scanty Medium Few Medium Medium
T, Scanty Medium Profuse Few Medium Medium
T, Medium Medium Profuse Medium Medium Medium
T, Scanty Scanty Medium Few Medium Medium
Ts Scanty Medium Medium Few Medium Medium
T, Medium Medium Profuse Medium Medium Huge
T, Medium Medium Profuse Medium Huge Huge
Ty Profuse Profuse Profuse Huge Huge Huge

T,= Indofil M-45, T,= Ishaan, T,= Foliogold, T,= Indofil Z-78, T,= Merger, T,= Infield Ayur, T,= Ethaboxam and T,= Control.

Where,

Source of rating scale: Mondal et al. [6]

Nil = absent of branched/unbranched hyphae or conidia around the leaf tissue.

Very scanty/very few = 10 or <10 short branched/unbranched hyphae or conidia around the leaf tissue.
Scanty/few = >10 to 25 branched/unbranched hyphae or conidia around the leaf tissue.

Medium = >25 to 60 branched/unbranched hyphae or conidia around the leaftissue.

Profuse/huge = >60 branched/unbranched hyphae or conidia around the leaf tissue.

Effect of fungitoxicants on mycelial growth and
conidia formation

Good variation was recorded (Table 4) in
respect to effect of different fungitoxicants on mycelial
growth and conidia formation (Plate 4). Among the
treatments, botanical based treatment i.e. Infield Ayur
(Eugenol 00.10% W/W+ Potassium salt of Fatty Acids
02.00% W/W + Sodium salts 97.90% W/W) showed
very negligible effect on Alternaria solani. Indofil M-
45 (Mancozeb) and Indofil Z-78 (Zineb) was very much
effective to inhibit the mycelial growth and conidia
formation. They were more or less similar to restrict the
fungal growth. Mancozeb when associated with
Tricyclazole (Merger) recorded better than Foliogold
(Chlorothalonil + Metalaxyl). Adequate growth
inhibition (both mycelia and conidia) was also recorded

in Ishaan (chlorothalonil) while Ethaboxam was
inadequate. Earlier, similar method was utilized
successfully in selecting fungicides for management of
fruit and vine rot of pointed gourd caused by
Phytophthora melonis [8]. In this case infected fruit
tissue was used. Khatua et al. [4] tested performance of
the fungicides against Phytopthora infestans in agueous
environment using mycelial disc from agar medium as
inoculum. Mondal et al. [6] reported some effective
fungicides through rapid laboratory evaluation method
against Phytophthora infestans in aqueous environment
causing late blight of potato. Bouri et al. [2] recorded
more or less similar results both in field and laboratory
conditions against Alternaria solani causing early blight
of potato.

100

Potato Malt extract Czapek’'s
dextrose agar doc agar
agar

w24 hrs.

IIH i -H r nlH 'IH :

Oatmeal Sabouraud’s Richards Potato carrot

agar agar extract agar

W72 hrs.

Fig-1: Screening of suitable culture media
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CONCLUSION

Potato dextrose agar or Richards’s agar
medium can be used successfully for artificial culturing
of the pathogen. The methods used in this study are
very much effective because fungitoxicants can quickly
and easily be evaluated against the pathogen causing
early blight of potato within 48-72 hours. Aqueous
suspension of Mancozeb and Zineb revealed more
effective to suppress the pathogenic growth in
laboratory that can be applied in field to manage the
pathogen causing early blight of potato.
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