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ABSTRACT

Tomato (Solanum lycopersicum L.) is an important vegetable crop grown throughout the world because of its
wider adaptability, high yielding potential and suitability for variety of uses in fresh as well as processed
food industries. Among all fungal diseases, early bight / leaf blight/ Alternaria blight disease of tomato is
one of the widest spread and devastating disease occurring worldwide. It is caused by several species of
Alternaria including Alternaria solani, A. tomatophila as well as A. alternata. The present study was undertaken
to detect the major pathogen involved in Alternaria Blight in Tomato in Rajasthan. The considerable variation
in characteristics symptoms of the blight disease can be seen on all plant parts i.e., on stem, twigs, leaves,
fruit etc in the field condition. For the laboratory experimental studies, standard potato dextrose agar (PDA)
medium was used for the isolation and culturing pathogenic fungi. Because of cultural characteristics of
fungus was identified as Alternaria alternata is prominently involved in Alternaria Blight of Tomato in
Rajasthan. The pathogen was inoculated through conidial suspension (1 x 106 spore/ml) for testing
pathogenicity.
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Introduction

Tomato (Solanum lycopersicum L. [syn. Lycopersicon
esculentum Mill.] belongs to the night shade family
Solanaceae is a number one processing vegetable in
the world. It is most remunerative vegetable crop.
Tomato is also known as “Poorman’s Orange” in
India and the world second largest vegetable crop
next to potato and it is universally treated protective

food because of its major dietary source of the anti-
oxidant lycopene. Tomato originated from the
Andes, now called Peru, Bolivia, Chili and Ecuador
where they grow wild (Mehta, 2017). It was intro-
duced in India by the Portuguese during 1700 (Kale
and Kale, 1994).

Tomato being a moderate nutritional crop is con-
sidered as an important source of vitamin A, C and
minerals which are important ingredients for table
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purpose, sambar preparation, chutney, pickles,
ketchup, soup, juice, puree etc. (Sekhar et al., 2010).

India is a second largest producer of tomato crop
after China having an area of 865.29 million hectares
with a production of 21055.85 million tonnes.
(Source: Agricultural Statistics at a Glance 2021). In
Rajasthan, tomato is being cultivated in area of
20504 ha with a production of 232864 quintal.
(Source: GOR, Directorate of Horticulture, 2020-21).

Tomato is highly sensitive to abiotic stresses espe-
cially extreme temperature, salinity, drought, exces-
sive moisture and environmental pollution. Tomato
plants suffer with large number of biotic stresses
including insect pests and diseases from the time of
emergence to harvest. Tomato crop is highly suscep-
tible to plant pathogens viz. bacteria, fungi and vi-
ruses which deteriorate the yield and quality of to-
mato fruit (Pattnaik et al. 2012).

 Tomato crop is affected by several diseases
caused by fungi, bacteria, viruses, nematodes etc.
(Mark and Brooke, 2006). Important fungal diseases
like Alternaria blight (Alternaria alternata), early
blight (Alternaria solani), late blight (Phytophthora
infestans), Septoria leaf blight (Septoria lycopersici),
powdery mildew (Oidiopsis taurica), Fusarium wilt
(Fusarium oxysporum f. sp. lycopersici), collar rot (Scle-
rotium rolfsii) and damping off (Pythium sp.) cause
considerable losses in tomato crop. Among all fun-
gal diseases, early bight / leaf blight/ Alternaria
blight disease of tomato is one of the widest spread
and devastating disease occurring worldwide in
major tomato growing area (Akhtar et al., 1994). It is
caused by several species of Alternaria including
Alternaria solani, A. tomatophila as well as A. alternata
(Adhikari et al., 2017). This disease occurring in
three phases causing damping off of seedling, leaf
blight and stem canker (Gilchrist and Grogan, 1976).
Alternaria alternata is a mitosporic fungus which be-
longs to kingdom Fungi, phylum Ascomycota, class
Dothideomycetes, order Pleosporales, family
Pleosporaceae and genus Alternaria. It is a

necrotrophic fungus with over 380 host species and
can infect important vegetable crops like tomato,
eggplant, potato and pepper and several others crop
plant (Tozlu et al., 2018).

Alternaria is a soil inhibiting air-born foliar patho-
gen (Ellis, 1971), which affect the crop severely dur-
ing fruit maturity stage (Momel et al., 2006). The
characteristics symptoms of the pathogen appear
first on older leaves of lower part and then after,
move above towards younger tissue (Agrios, 2005).
Under suitable environment conditions, Alternaria
causes defoliation, drying off of twigs and prema-
ture fruit drop and thus causing loss up to 79 per
cent in fruit yield (Adhikari et al., 2017).

Bessadat et al. (2014) reported 46-90 per cent dis-
ease severity in tomato, caused by A. alternata in
Algeria. Datar and Mayee (1985) recorded 78.0 per
cent yield loss of tomato at 72.0 per cent disease in-
tensity due to A. solani and each 1 per cent increase
in disease intensity, reduced tomato yield by 1.36
per cent.

The blight disease of tomato caused by Alternaria
sp.is also being observed in major tomato producing
area of Rajasthan and increasing problem for grow-
ing farmers. Keeping in view of the seriousness of
the disease, the studies were planned to undertake
on the following aspects which could be of help in
the brief about symptomatology, identification and
management of the disease.

Materials and Methods

Present investigation was carried out at laboratory
and cage house of Department of Plant Pathology,
Rajasthan College of Agriculture, Udaipur-
MPUAT, Rajasthan during Kharif, 2022 & 2023. The
experimental details, methodology followed and
criteria adopted during investigations are described
below-
Collection of diseased samples: The symptoms of
Alternaria blight of tomato on different locations

Table  1. Rating scale for assessment of early blight per cent disease index on tomato plants (Pandey et al., 2003).

Rating Reaction Description

0 Free from infection
1 < 10% surface area covering leaf, stem and fruit
2 11-25% foliage of plant covered with few isolated spots
3 Many spots coalesced on the leaves, covering 25-50% surface area of plant
4 51-75% area of the plants infected, fruits also infected at peduncle end, defoliation and blightening

started. Sunken lesions with prominent concentric rings on stems, petioles and fruits
5 <75% area of plant part blighted, sever lesions on stem and fruit rotting on peduncle end
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showed considerable variations. A roving survey
was conducted during Kharif 2022 and 2023 during
survey plant showing typical Alternaria blight
symptoms were collected from farmer’s fields of re-
spective districts of Rajasthan viz., Jaipur, Bundi,
Kota, Chittorgarh, Sirohi and Udaipur districts to
explore the prevalence of Alternaria blight incidence
and distribution of pathogen population in collected
samples from farmer’s fields. Samples were brought
in to laboratory of Department of Plant Pathology,
Rajasthan College of Agriculture, (MPUAT)
Udaipur for isolation and further studies. For all the
laboratory experimental studies, standard potato
dextrose agar (PDA) medium was used for isolation
and culturing Alternaria alternata.
Isolation of fungus: Standard tissue isolation tech-
nique followed for pathogen isolation. Later, careful
separation by transferring the newly appearing
growth from each sector on to fresh sterilized PDA
Petri plates by hyphen tip culture technique was
done and these were maintained on PDA slants for
further studies under aseptic conditions was used to
purify the culture, which were isolated from col-
lected samples of each different districts purified
and used for further studies. The culture was stored
in a refrigerator at 4±1oC and sub cultured once in a

month. These cultures were further designated as
Jaipur (Alt-J1 & Alt-J2), Bundi (Alt-B1 & Alt-B2),
Kota (Alt-K1 & Alt-K2), Chittorgarh (Alt-C1 & Alt-
C2), Sirohi (Alt-S1 & Alt-S2) and Udaipur (Alt-U1 &
Alt-U2).

Mass multiplication: For preparation of the inocu-
lum, the pure cultures of different isolates were
grown on PDA for 10 days on 26±1 °C in Petri plates
to allow profuse sporulation. The spores were har-
vested by flooding with sterile distilled water and
gently scrapping the colony with the help of a ster-
ilized plastic loop and the conidial suspension was
strained through muslin cloth. Final concentration of
the spores was calibrated 1 x106 conidia ml-1 through
hemocytometer. This is used as inoculum for patho-
genicity test.
Proving the pathogenic variability: The pathogenic
potential of different isolates of Alternaria alternata
isolated from different six districts of Rajasthan was
examined on tomato susceptible variety S-22
through conidial suspension spray inoculation tech-
nique on pot transplanted plants of tomato. The
healthy seedlings of tomato were transplanted in
sterilized sand: soil: FYM (3:1:1) @ 3 per pot keeping
three replications for each isolate in completely ran-
domized design (CRD). Three pots were separately

Plate 1. Symptomatology variation in Alternaria blight disease of Tomato.
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inoculated 30 days after transplanting by the indi-
vidual culture of twelve isolates of A. alternata Jaipur
(Alt-J1 & Alt-J2), Bundi (Alt-B1 & Alt-B2), Kota (Alt-
K1 & Alt-K2), Chittorgarh (Alt-C1 & Alt-C2), Sirohi
(Alt-S1 & Alt-S2) and Udaipur (Alt-U1 & Alt-U2) by
spore inoculation technique (1×106 spores ml-1) with
hand held automizer and suitable un-inoculated
control pots were also maintained for tomato. Three
replications of each isolate were maintained and
three pots were kept as un-inoculated as control
pots. Each pot was labelled, watered as and when
required and left undisturbed in cage house for de-
velopment of the symptoms. The pots were irrigated
with distilled water on alternate days to give ad-
equate moisture for symptom development. De-
tailed symptoms produced by each isolate were re-
corded. Observations for recorded individually us-
ing 0-5 rating scale described by Pandey et al. (2003).
Percent disease intensity/index (PDI) using formula
given by Wheeler (1969).

Sum of All Numericals Ratings
PDI = × 100

Total Number of Leaves Observed × Maximu m Rating

Results and Discussion

The symptoms of Alternaria blight of tomato on dif-
ferent locations showed considerable variations each
variable symptoms were collected through pictures,
the first symptoms of the Alternaria blight disease
caused by Alternaria alternata on tomato was ap-
peared as small brown water-soaked lesions on the
older leaf. Older leaves get infection first and later it
progresses upward. The spots were oval or angular
in shape ranged from 1 to 5 mm diameter. Narrow
chlorotic zone was also noticed around the spot.
Later stage spots were enlarged and concentric rings
were formed in the centre. In advanced stage colour
of the spots were changed from brown to dark
brown and finally adjacent spots coalesced to form
large irregular spots. Severe attacks of the disease
cause drying and defoliation of foliage. When plants
were old, symptoms appeared on stem and petioles
as brown to dark brown elongated target board type
spots. These spots enlarged and covered the entire
stem and petioles leading to withering of the plants.
Symptoms also developed on calyx and flower buds
in the form of minute brown to dark brown spots
which enlarged later and spread to sepals and fruits
resulting in pre-mature dropping of fruits. The
symptoms on fruits appeared first at stem end as

black or brown sunken spots both on green and ripe
fruits which enlarged within eight days involving
most of the fruits, finally the fruits were rotted. Simi-
larity with Peralta et al. (2005) reported that early
blight disease can lead to complete defoliation in
severe case in regions. Chaerani et al. (2006) noticed
symptoms on tomato due to early blight as collar rot
on stem of seedlings, lesions on stem of adult plant
and rotting on fruits. Foolad et al. (2008) also de-
scribed early blight symptoms on potato and tomato
foliage as small, dark, circular lesions becoming dis-
tinctly zonate as they develop. Stem lesions was oc-
cur on diseased tomato plants as roughly circular,
sunken, dark and zonate. Appearance of rot spots
on green and ripe fruit of tomato were also reported
by Blancard et al. (2012).

The pure culture of most virulent isolate, recov-
ered from Alt-U1 (Udaipur) was submitting to ITCC
for identification and confirmation. Thus, the patho-
gen causing Alternaria blight of tomato has been
identified as Alternaria alternata (ITCC, Division of
Plant Pathology, IARI, New Delhi confirmation with
ID NO. 11973.23). Our study has identified Altrnaria
alternata as the predominant causal agent of Alterna-
ria blight diseases on the tomato plants cultivated in
different regions of Rajasthan.  In accordance with
Sahi and Shyam (1993) isolated A. solani and A.
alternata f. sp. lycopersici from tomato plants in
Himachal Pradesh, India. In laboratory test, A.
alternata f. sp lycopersici produced symptoms on leaf-
lets, stems and branches following inoculation,
while A. solani produced only on leaflets.

Among twelve isolates of A. alternata inoculated
on tomato plants, significantly maximum PDI was
observed with the isolates from Udaipur district,
where isolate Alt-U1 exhibited 58.80% PDI. This was

Fig. 1. Pathogenic variability among twelve isolates of
Alternaria alternata on tomato variety S-22
underpot conditions.
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followed by isolate from Bundi Alt-B1 was exhibited
57.47% PDI. Further, it was followed by isolates
from Sirohi with PDI 54.33% in isolate Alt-S1 and
50.53% PDI in isolate Alt-U2 from Udaipur. Further
next to follow isolates was Alt-K1 recovered from

district Kota having PDI 49.33%, Isolate Alt-C2 from
Chittorgarh district exhibited PDI 46.73%, Isolate
Alt-S2 recovered from Sirohi depict 45.73% PDI and
44.00% PDI recorded in isolate Alt-K2 recovered
from Kota District. In isolate Alt-B2 recorded 41.27%
PDI isolated from Bundi district. While, in Alt-J2
exhibited 38.33% PDI recovered from Jaipur district
and isolate Alt-C1 procured from Chittorgarh dis-
trict recorded 37.33% PDI. Significantly minimum
PDI was observed with isolates from Jaipur district
where isolate Alt-J1 is having PDI 30.33%. The dif-
ferences in PDI of different isolates procured from
different districts were found to be statistically
(Pd”0.05) significant. Similarly, the pathogenic vari-
ability studies have also been carried out by Varma
et al. (2007), Kumar et al. (2008) on A. solani. They
recorded pathogenic variability among different iso-
lates of A. solani. Tetarwal et al. (2008) observed
variability among six isolates of A. alternata infecting
Senna (Cassia angustifolia). The results are also in
similarity with the results obtained by Meena et al.
(2014) and Nikam et al. (2015). Parvin et al. (2021)
conducted a pathogenicity test on excised leaves
surface disinfected by dipping in 70% ethanol for 30
second and placed onto moistened blotting paper in
a petridish. Each leaf was inoculated with conidial
suspension of Alternaria solani having 1 × 106

conidia/ml suspension and incubated at 25°C±1°C
for appearance of symptoms.

Table 2. Pathogenic variability among twelve isolates of
Alternaria alternata on tomato variety S-22 under
pot conditions

Sr. Location Isolates PDI
No. designation (Percent

 Disease Index) *

1. Jaipur Alt-J1 30.33 (33.42)
2. Alt-J2 38.33 (38.25)
3. Bundi Alt-B1 57.47 (49.30)
4. Alt-B2 41.27 (39.97)
5. Kota Alt-K1 49.33 (44.62)
6. Alt-K2 44.00 (41.55)
7. Chittorgarh Alt-C1 37.33 (37.66)
8. Alt-C2 46.73 (43.13)
9. Sirohi Alt-S1 54.33 (47.49)
10. Alt-S2 45.73 (42.55)
11. Udaipur Alt-U1 58.80 (50.07)
12. Alt-U2 50.53 (45.31)
S Em ± 0.42 (0.24)
CD at 5% 1.23 (0.71)
CV (%) 1.58 (0.99)

*Mean of three replications,
Figure in parentheses”arcsine percent angulartrans
formed values.

Plate 2. Pathogenic variability among twelve isolates of Alternaria alternata on tomato variety S-22 underpot conditions.
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Summary and Conclusion

Characteristic symptoms of Alternaria blight of to-
mato on different locations showed considerable
variations, the first symptoms of the Alternaria
blight disease caused by Alternaria alternata on to-
mato was appeared as small brown water-soaked
lesions on the older leaf. In advance stage colour of
the spots were changed from brown to dark brown
and finally adjacent spots coalesced to form large
irregular spots. Severe attack of the disease cause
drying and defoliation of foliage. Under pathogenic
variability of isolates maximum PDI was observed
from Udaipur district’s isolate, where isolate Alt-U1
exhibited 58.80% PDI. This was followed by isolate
from Bundi Alt-B1 exhibited 57.47% PDI. Signifi-
cantly minimum PDI was observed with isolates
from Jaipur district where isolate Alt-J1 is having
PDI 30.33%. The pathogen was identified based on
cultural and morphological characters and further
identification got confirmed from ITCC, Division of
Plant Pathology, IARI, New Delhi with ID No.
11973.23.
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