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Abstract

Cultural and morphological variability of fruit rot of chilli caused by Alternaria alternata on five
different media viz., potato dextrose agar, oat meal agar, Czapek’s Dox agar, V-8 agar and corn meal
agar. Six isolates of A. alternata selected for morphological variability studies of different chilli growing
districts of Maharashtra. Isolates showed variation in morphology like, radial growth, colony colour,
colony margin, size of conidia, shape and septation of conidia and sporulation on five different media.
Radial growth ranging 75.65 to 31.66 mm, conidia were muriform, broadly rounded base to obclavate,
oval in shape. Conidial size was in the range of 43.30-27.7x12.4-8.3 um on different media. Trasverse
and longitudinal septation of conidia 7-9 to 3-4, 0-3 to 0-1, respectively. Colour of colony were greenish
to greenish brown, grayish black, creamy white with regular to irregular margin on different media. Good
sporulation i.e 2.8 was noticed in PDA media. The ripe chilli fruit inoculated with A. Alternata. All the
isolates are pathogenic, while Isolate Aa5 (Nagpur) was the most virulent isolate and Aa4 (Akola) was
the less virulent isolate.

Keywords: Alternaria alternata, fruit rot, chilli, Capsicum annum, cultural and morphological
characterization

Introduction

Chilli (Capsicum annuum L.) is one of the most important commercial spice and export crop
originated from Tropical America. It is grown throughout the world for its green and red ripe
fruit. Chilli fruit is used as fresh, cooked, pickled, canned in sauce and powder in hot spices.
Green chillies are rich source of vitamins especially vitamin A, C, B1, B. Chilli forms an
indispensable adjunct essentially used in every Indian cuisine due to its pungency, spicy taste,
appealing odour and flavour. Chilli extracts are used in a wide range in fish tissue was 0.083
mg g* and the limit of detection was 0.016 mg g*. of medicines against tonsillitis, diphtheria,
loss of appetite, flatulence, intermittent fever, rheumatism, sore throat, swellings and hardened
tumors. The chilli is having so many uses but biotic stress is a major limiting factor for low
crop production. Among the biotic stress fungus causing most common widely distributed
disease called fruit rot caused by Alternaria alternata (Fr.) Keissler. The attemts was made to
study the cultural, morphological and pathogenic variability among the isolates of Alternaria
alternata (Fr.) Keissler, incitant of fruit rot of chilli.

Material and Methods

Isolation and Identification of A. Alternata

Chilli fruit showing the typical symptoms of fruit rot were collected from different places of
Maharashtra state. The infected lesions were cut into small pieces and surface sterilized in 0.1
per cent mercuric chloride solution for 30 sec. and washed repeatedly by using sterile distilled
water. Then the bits were placed onto sterilized petri plates containing solidified PDA medium
under aseptic conditions in the culture room. The plates were incubated at room temperature
(28+2°C) for five days after incubation. The tip of hyphal growth radiating from the infected
tissue was transferred onto PDA petri plate.

Morphological characteristics

The growth characters of different isolates of Alternaria alternata were studied on seven
different solid media viz., Potato dextrose agar, Oat meal agar, Czapek’s Dox agar V-8 agar
and Corn meal agar media. Morphological characters viz., radial growth, colony colour, colony
margin, size of conidia, shape and septation of conidia and sporulation on five different
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media were recorded.

Pathogenicity test

Healthy riped chilli fruits collected and were surface
disinfected with sodium hypochloride for two minutes and
then rinsed with three washes of sterillized distilled water.
These healthy fruits were pin pricked with sterilized needle
prior to inoculation. Three pricks were given on the ripe fruit
at top, middle and lower portion of the fruits. The conidial
suspension having 1x10° spores/ml appllied to the pin pricked
fruits with the help of sterilized cotton swabs. The inoculated
fruits were placed in moist chamber and incubated at room
temperature. Initiation of typical symptoms after 3-5 days on
the fruits, the diseased portion cut into small pieces along
with healthy part and resorted for reisolation and compaired
with the original isolates. The diseased development was
recorded by measuring lesion length of the diseased portion,
days to initiate the symptoms and complete rotting of fruits
was recorded after inoculation.

Results and Discussion

Diseased chilli plant parts showed typical fruit rot symptoms
such as small, circular necrotic spot with irregular margin and
it remained brown to black in colour surrounded by yellow

halo were collected from major chilli growing area. The tissue
isolation technique was followed to isolate the pathogen. The
pure culture was obtained and purified by using hyphal tip
method and identified as Alternaria alternata on the basis of
morphological characters reported by Ginoya and Gohel
(2015) P1. Total six isolates of A. alternata were obtained and
abbreviated as Aal to Aa6. The study on morphological
characteristics of isolates of A. alternata was carried out on
five different media as described in ‘Materials and Methods’.

Radial growth rate (mm) and shape of conidia of
Alternaria alternata on different media

For the morphological characterization such as radial growth
(mm) and shape of conidia total five culture media viz. PDA,
OMA, CDA, V-8 and CMA were used. The results predicted
in Table 1 revealed that, the highest growth (75.65 mm) was
recorded on Potato Dextrose Agar media. The second best
medium was Oat Meal Agar media (59.4 mm) followed by
Corn Meal Agar media (46.6 mm) while minimum radial
growth i.e 31.66 mm was recorded in V-8 agar media.

In case of different isolates, maximum radial growth (53.50
mm) was recorded in Sangli isolate (Aa3), followed by Satara
isolate Aa2 (52.5 mm). However minimum was observed in
Amaravati Aab6 i.e 49.00 mm.

Plate 1: Growth of A. alternata on PDA, mycelial growth and conidia
~ 844~
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Plate 2: Growth of A. alternata on different media

Table 1: Radial growth rate (mm) and shape of conidia of A. alternata

Radial growth rate (mm) after 71" days of inoculation Shape of conidia after 7" days of inoculation

Isolate] PDA |OMA | CDA | V-8 |[CMA | Mean PDA OMA CDA V-8 CMA
pAal | 754 | 574 | 435 | 357 | 462 | 5164 Muriform, broadly|Muriform, broadly | Muriform broadly |Muriform broadly Muriform

rounded base rounded base rounded base rounded base
Aa2 | 77.3 | 59.3 | 409 | 376 | 47.4 52.5 Obcla)[/;;etili))lunt at Oval Obclavate to oval Obcla;/r?;etiglunt atObclavate
Aa3 | 76.1 | 61.3 | 426 | 36.5 | 51.1 53.5 Obclavate Obclavate Obclavate to oval Oval Oval
Aad | 753 | 59.8 | 43.3 | 26,5 | 47.3 | 50.44 Murlforbrz,sgounded Muriform Muriform Muriform Muriform
As5 | 755 | 617 | 457 | 29.1 | 464 | 5168 Obclavate _blunt at| Obclavate to oval Obclavate Obclavate _blunt atObcIavate
the tip shaped the tip

Aab | 743 | 57.3 | 47.3 | 24.8 | 41.3 49.0 Clavate to oval Clavate Oval shape Oval Clavate
Mean | 75.65 | 59.4 | 43.8 | 31.6 | 46.6

These results are in confirmity with the finding of Hashem et
al. (2014), who found that maximum growth of A. alternata
on PDA followed by OA, RA, CDA, WA. Ginoya and Gohel
(2015) 1, Devappa and Thejakumar (2016) ! and Devi et al.
(2016) ! also recorded the same observation which confirms
the present studies.

The conidial shape of A. alternata were found light to dark
brown in colour with muriform, broadly rounded base formed
in Aal and Aa4 isolates on PDA, OMA, CDA, V-8 and Aa4
on all media. In some isolates Aa2, Aa3 and Aa5 conidia are
obclavate to oval in shape with blunt at tip isolates on all
media Table 1.

Size and septation of conidia of A. alternata on different
media

The results presented in Table 2 revealed distinct variation
among isolates and media. Among the five different media
tested, maximum conidial length (43.30 pm) was noticed in
CMA, followed by PDA (42.10 um) in Aal isolate. While,

the minimum conidial length (27.7 um) was noticed in CDA
in Aal isolate collected from different locations.

Maximum conidial breadth (12.4 pm) was noticed in PDA
and OMA in isolate Aa4 followed by Aa2 i.e 12.3 um in
PDA. While, the minimum conidial breadth (8.3 um) was
noticed in CMA in Aa2 isolate followed by 8.80 um in V-8
and OMA in Aa2 and Aa3, respectively.

In case of conidial septation as predicted in Table 2 showed
the difference among the isolates with respect to transverse
and longitudinal conidial septation on different media. The
maximum number of transverse septa were observed in Aal
isolate on OMA media (7-9) and mimimum in Aab6 isolate (3-
4) on PDA. The maximum (0-3) number of longitudinal septa
were observed in Aa2 isolate on PDA, whereas no
longitudinal septation was observed in isolate Aa3 on CDA
and Aa4 on OMA and CMA media.

Overall average number of septation among the isolates
varied from 3-9 transverse and 0-3 longitudinal septa.

These results are in confirmity with findings of Marak et al.
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(2014) D4 Ginoya and Gohel (2015) I who reported
differences among the isolates of A. alternata.in terms of
length, breadth and number of septation.

The results are given in Table 3, revealed that there was a
considerable variation among colony colour and colony
margin on five different media. Among the different isolates,
greenish to greenish brown colony colour with regular margin

was observed in Aal, Aa4, Aa2 isolates on PDA, OMA, CDA
and CMA media (Plate 3). Whereas, some isolates like Aa2
on PDA, OMA and CMA showed light gray to grayish black
colony colour with regular to irregular margin. Whereas, Aa6
showed same colony colour on PDA, OMA, V-8 and CMA
media while Aal isolate produce grayish white pigmentation
on V-8 media with irregular margin.

Table 2: Size of conidia and septation of conidia of A. alternata on different media

Size of conidia (um) Septation of conidia
Isolate PDA OMA CDA V-8 CMA Mean PDA OMA CDA V-8 CMA
*~(*| L | B|]L|B|]L|B|L|B|L|B[*T[*|T|L|T|L|T|L|T|L
Aal |421|113/411|89 |277]102|378| 96 |43.3|11.4|38.4|103|7-8{0-2]|7-9]|0-1|3-5|0-1[{45| 0 |6-7|0-2
Aa2 [353|123]|366| 94 |346| 95 [365| 88 [345| 83 |352] 9.7 |3-5|0-3]|4-7|0-1|4-7]|0-2|3-5|0-1|5-6]0-1
Aa3 397102 /298| 88 |29.1| 89 |398| 9.8 [349|105(333| 96 [4-6[{0-1|3-5|0-2|3-8| 0 [3-6[0-2|4-6|0-2
Aad | 417 (124|387 |124)|406|103|41.1|11.2|41.1|122|406|11.7|3-5|0-2|4-6| 0 |3-6/0-1[45|0-2|3-5| 0
Aa5 |378]10.7/39.7|104|322| 99 |387]105(39.1|12.2|38.8)|109|4-5{0-1|4-5|0-1|4-5|0-1[3-6[0-2|5-7|0-1
Aab6 369 97 |375|104|366| 95 |372]10.2|399|11.2|37.7|10.2|3-4|0-1|3-6|0-1|4-6|0-1|3-5]/0-1|4-7|0-1
Mean |389|11.1]37.2|105|334| 9.7 |385]10.0)38.8]|10.9
*L-Length, B-Breadth, T- Transverse, L-Longitudinal
Colony colour and colony margin of A. alternata on different media
Table 3: Colony colour and colony margin of A. alternata on different media
Isolate PDA OMA CDA V-8 CMA
Greenish brown with regular . .| Brownish white with regular | Grayish white with | Cream white with
Aal . Brown with irregular margin . - - -
margin margin irregular margin regular margin
Aa2 |Light grey with regular margin| Gray with irregular margin Greenish brown_with regular Brownish grayvyith Grayish black\{vith
margin irregular margin regular margin
Aa3 Greenish white with regular Grayish Grayish white with regular | Creamy white with |Blackish with regular
margin White with regular margin margin irregular margin margin
Greenish brown with regular . . .| Creamy white with regular | Creamy white with Greenish with
Aad . Greenish with regular margin - . - -
margin margin irregular margin regular margin
A5 Light brown with white center,|Light brown with white center,| Brownish black with white Blackish with Grayish white with
white and regular margin white and regular margin center and irregular margin irregular margin irregular margin
A Grayish black with irregular - . |Brownish black with irregular| Gray with irregular | Grayish black with
a6 - Gray with irregular margin - . . -
margin margin margin irregular margin
Aa5 isolate showed light brown with white center al. (2008) %1, Sofi et al. (2013) [?4, Zahra Ibrahim El-Gali

pigmentation having regular OMA and CDA. While blackish
with regular to irregular margin was observed in Aa5 and Aa3
on V-8 and CMA media. In case of Aal isolate, cream white
with regular margin was observed in CMA, while Aa4
showed creamy white with regular to irregular margin on
CDA and V-8 media.

These results are in confirmity with the findings of Kumar et

(2015).

Septation of mycelium of A. Alternata

All the isolates of A. alternata produce septate mycelium on
five different media (Plate).

Sporulation of A. alternata on different media

Table 4: Sporulation of A. alternata on different media

Isolate PDA OMA CDA V-8 CMA Mean
Aal 3 2 2 1 2 2
Aa2 3 3 2 2 2 2.4
Aa3 3 2 2 0 3 2
Aad 3 3 2 2 2 2.4
Aab 3 2 0 1 2 1.6
Aab 2 2 1 0 1 1.2

Mean 2.8 2.3 15 1.0 2.0

Note: Degree and categories of sporulation

Rate of Sporulation | No. of spores / microscopic field(45%) | Sporulation category
Abundant >30 4
Good 20-30 3
Moderate 10-20 2
Scanty <10 1
Nil 0
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With regard to sporulation, the result presented in Table 4,
revealed that good sporulation was in PDA media (2.8)
having more than 25 spores in single microscopic field
followed by OMA (2.3) having more than 20 spores in single
microscopic field. The next best was CMA (2.0) more than 15
spores in single microscopic field followed by CDA (1.5 more
than 10 spores in single microscopic field). The sporulation
was recorded scanty in V-8 (1.00), having less than 10 spores
in single microscopic field.

In case of isolates good sporulation 2.4 was recorded in Aa2
and Aa4. Moderate sporulation (2) in Aal and Aa3 isolates
followed by Aa5 (1.6), scanty sporulation 1.2 in isolates Aa6.
Based on above results, Potato dextrose agar (PDA) and
Oatmeal agar (OMA) were found as an excellent media to
support the growth and spore formation of isolates of A.
alternata, respectively.

Ginoya and Gohel (2015) ™ reported the Oat meal agar and
Potato dextrose agar media was the best media to support the
spore formation, which confirm the present study.

Pathogenicity and symptoms

The ripe chilli fruit were sterilized and inoculated with A.
alternata conidial suspension having 1x10° spores/ml applied
to the pin pricked fruits with the help of sterilized cotton
swabs. Initiation of typical symptoms start after 3-5 days of
inoculation. Formation of small necrotic lesions brown to
black in colour and regular to irregular in shape, become
sunken lesions and coalesce to each other in severe condition.

Pathological variation among the isolates of A. alternata
The data presented in Table 5, revealed that A. alternata
isolate Aa5 was the most virulent isolate causing maximum
lesion size of 5.5 mm with early initiation (3 days) of diseased
symptoms and partial rotting of fruit within 10 days followed
by Aa6 and Aal which exhibited lesion size 4.1mm and
3.4mm. The lesion size recorded in Aa3, Aa2 and Aa4 are
2.5mm, 1.9mm and 1.1mm, respectively.

Thus, A. alternata isolate Aa5 proved as the most virulent
isolate in which maximum lesion size was observed. These
findings were similar to the findings of earlier workers,
Jadhav et al. (2011) who recorded lesion size (1.9 to 2.1mm)
by pin prick method.

The pathogenicity of the test fungus on chilli fruits was

proved with positive result. Thus it was evident that A.
alternata was pathogenic to chilli causing fruit rot.

Aa3 Aab

Control

Plate 3: Pathogenicity test of Alternaria alternata

Table 5: Pathological variation among the isolates of Alternaria alternata

S. No.|lIsolates| Lesion size (mm) | Days to initiate disease symptoms Symptoms

1 Aal 3.4mm 4 Small blackish, circular to elongated spot

2 Aa2 1.9mm 5 Small blackish, circular to elongated spot

3 Aa3 2.5mm 5 Small blackish, circular to elongated spot

4 Aad 1.1mm 6 Small blackish, circular to elongated spot

5 Aab 5.5mm 4 Small blackish, circular to elongated spot

6 Aab 4.1mm 3 Small blackish, circular to elongated spot
Conclusion muriform, broadly rounded base to obclavate, oval in shape.
Fruit rot of chilli caused by Alternaria alternata is one of the Conidial size was in the range of 43.30-27.7x12.4-8.3 um on
major constraint in total production of chilli. In present different media. Trasverse and longitudinal septation of

investigation various aspects studied regarding variability of
A. alternata. Six isolates of A. alternata selected for
morphological variability studies of different chilli growing
districts of Maharashtra. Isolates showed variation in
morphology viz., radial growth, colony colour, colony margin,
size of conidia, shape and septation of conidia and sporulation
on five different media i.e PDA, OMA, CDA, V-8 and CMA.
Radial growth ranging 75.65 to 31.66 mm, conidia were

conidia 7-9 to 3-4, 0-3 to 0-1, respectively. Colour of colony
were greenish to greenish brown, grayish black, creamy white
with regular to irregular margin on different media. Good
sporulation i.e 2.8 was noticed in PDA media.

The ripe chilli fruit inoculated with A. Alternata. All the
isolates are pathogenic, while Isolate Aa5 (Nagpur) was the
most virulent isolate and Aa4 (Akola) was the less virulent
isolate.
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