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ABSTRACT

During the regular survey of local Tomato growing field of Jabalpur, it was observed that most of the Tomato fruits have been
suffered by fruit rot disease caused by Alternaria alternata, Aspergillus niger, Geotrichum candidum, Alternaria solani, Mucor
racemosus, Aspergillus flavus, Fusarium oxysporum, Fusarium moniliforme, Penicillium digitatum,Rhizopus stolonifer, alternaria
alternata, Colletotrichum lycopersici, Sclerotium rolfsii, Myrothecium roridum, Phoma destructiva and Trichothecium roseum.
Highest frequency of occurrences occurred in Alternaria alternata 16.51%, followed by Alternaria solani 12.43%, Geotrichum
candidum 10.66%, Aspergillus niger 8.82%, Colletotrichum lycoperssici 7.53%. Lowest frequency of occurrences were found in
sclerotium rolfsii, Mucor racemosus, Penicillium italicum and Cladosporium fulvum. Percentage frequency of occurrences on all
tomato fruits were found maximum for Alternaria alternata 16.51%. Therefore Alternaria alternata were selected for test organism
for pathogencity test.

Key Words: Fungal pathogens, Lycopersicon esculentum fruit, Different markets of Jabalpur, Percentage frequency of occur-

rences

INTRODUCTION

Tomato fruit is used worldwide, eaten as both raw and pro-
cessed forms (Moneruzzaman et al., 2008). It is annual and
short lived perennial herb, dicotic and angiospermic plant
belongs to family solanaceae. It was first reported from
South America and entered to Europe in 16th century, later
to East Africa in the early 1900 (Wamache, 2005). Tomato
is rich in vitamins, Carbohydrates, proteins, fats and potas-
sium (Talvas et al., 2010). Post harvest handling, weak stor-
age practices, transportation and improper marketing are se-
riously affecting the quality of tomatoes. Tomato fruit rots
are mainly caused by fungi Several fungal species were as-
sociated to cause fungal infections in tomatoes. They were
Geotrichum candidum, Rhizopus stolonifer, black mold rot
caused by Alternaria sp., Fusarium rot by Fusarium sp.
Tomato contaminated with Fusarium species is dangerous

for human health, because they produce mycotoxins (Bur-
gess 1985, Jofee 1986, Nelson et al., 1990). Magnitude of
post harvest losses in fresh tomato fruits is to be estimated
25.80% (Thirupathi et al., 2006). It is difficult to harvest to-
matoes without causing any damage. Fungal rots on toma-
toes are not only problem in Indi but is a worldwide problem.
Alternaria rot has been considered a common diseases and
causes huge losses to tomatoes thus making tomatoes unfit
for consumption (Douglas 1922). Sour rot of tomatoes due to
Geotrichum candidum is a wound pathogen gets easy chance
to enter in injured portion (Brown 1979, Carmo-Sousa 1965,
Gutter 1978, Lewis and Sinclair 1966, Mahmood 1970 and
Moris 1982). The magnitude of post-harvest losses always
vary from one country to another country and one season
to another and even one day to another (Mujib et al., 2007).
Control of tomato rots always remain challenge for research-
ers.
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Huge losses has forced to researchers for simple effective
and economic methods to control post harvest diseases and
other losses in tomatoes (Wilson and Wisniewski 1989).
Post harvest practices include harvesting, storage, process-
ing, packaging, transportation and marketing (Merema and
Rolle, 2002). These post harvest losses are more severe in
developing than developed nations (Enyiukwu, 2014). It is
estimated that ripe tomato fruit contain approximately 94 %
of water, 4.3 % carbohydrates, 1 % protein, 0.1 % fat, 0.6 %
fibre and vitamins. Both the biological and physical damages
during the harvest and transportation phases, coupled with
large amount of water and soft endocarp makes tomatoes
more susceptible to spoilage by fungi (Asan and Ekmeki,
2002, Onuoral and Orji, 2015).

MATERIALS AND METHODS

Collection of Tomato fruits

Different infected tomato fruits and few fresh tomato fruits
were collected from nine different sites of Jabalpur Madhya
Pradesh. Samples were collected in sterilised polythene bag.

Mycological studies

For isolation of fungal pathogens from diseased part of to-
mato fruit, first we need preliminary operation for isolation
including, sterilisation of glassware’s, petriplates and other
materials needed. These petriplates and conical flasks were
and slides were properly washed in chromic acid solution
and then sterilized in hot air oven at 160°C for one hour. Ster-
lized petriplates were used for PDA medium and were put in
petriplates in appropriate concentration.

Isolation of associated fungi

Infected samples were first washed with running tap water.
An appropriate size of spoilt tomatoes were carefully cut
with the aid of sterile blade then sterilized with 70% ethanol
and rinsed in sterile distilled water. Sliced portion were then
plated on sterile PDA medium and 2% tetracycline was used
to inhibit bacterial growth and then incubated at 26+1C°. In-
cubation was carried out in inverted positions of petriplates
for 4-6 days. The colonies thus developed are repeatedly sub
cultured on PDA medium to obtain pure cultures. Isolations
were identified based on cultural and microscopic charac-
teristics and compared with standard mycological texts.
(Donsch et al., 1980, Burnett and Hunter 1992). Unidenti-
fied fungal species were identified from Agharkar Research
Institute Puney, Maharastra.

Identification of Fungi

The wet mount of isolates, lactophenol in cotton blue were
examined in digital microscope and identified based on
their morphology, mycelia structure, Conidial structure
and arrangement.

Pathogenicity test

Pathogenicity test showed severe decay of tomato fruit in-
oculated with their respective pathogens under laboratory
conditions. On infected portion, fungal growth was clearly
visible. These symptoms resemble to those found under nat-
ural conditions. Fruit inoculated with distilled water remains
does not show any sign of infection. Initial symptoms were
observed after three days of inoculation. Small light brown
spots which increase in size. Fungal mycelium on PDA ap-
pears as dark greenish colonies

Effect of different inoculum concentration of Alternaria
alternata on diseases observed in tomato treated with
102,10*10° 108 spores ml.

RESULTS

The results obtained from this study have indicated that to-
matoes which are marketed in different markets of Jabalpur
are contaminated by fungal pathogens. Isolates such as A4s-
pergillus niger, Alternaria solani, Aspergillus flavus, Mucor
racemosus, Geotrichum candidum, Phoma destructiva, Scle-
rotium rolfsii, Trichothecium roseum, Colletotrichum lyco-
persici, Rhizopus nigricans and Colletotrichm spp., etc. This
is in agreement with the findings of Kutama et al., 2007.
Who also reported several fungal pathogens associated with
the tomatoes. Alternaria alternata were prevalent among all
isolates. The result of pathogenicity test by Alternaria alter-
nata showed that fungal isolates were capable of causing
diseases if proper conditions were given. Temperature and
Humidity are important factor, which affect the vegetable
fruits and provides medium for the growth of fungal patho-
gens.

In Alternaria alternata, it was observed that concentration
of spores/ conidia increased the severity of diseases. At
low concentration 10% spores ml'. The lesion diameter was
9.6mm where as at high concentration 10% spores ml! it was
22.23 mm respectively.

1 10* 9.6+2.0
2 10* 12+2.08
3 10° 19.67+1.67
4 108 22.23+1.97

Each value is mean of three replicates + SE are given along
the mean values.
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Percentage frequency of occurrence:

numberoftimesafunguswasencounterd

x 100

totalnumberoffungalisolates

A.alternata 25 21.83 20.63 |7.84 28.57 23.21 9.09 4.76 7.69 16.51
A.niger 8 6.89 6.34 15.68 | 4.76 5.35 11.36 9.52 1.53 8.82
G. candidum 12 9.19 9.52 7.84 11.90 10.71 11.36 9.52 1.53 10.66
P. destructive 3 4.59 4.76 1.96 - 3.57 - - 3.84 2.41
R. stolonifer 6 14.94 3.17 11.76 - 17.85 6.81 2.38 1.92 7.20
S. rolfsii 2 - - - - - - - 1.92 0.43
T roseum 1 - 4.76 - - 3.57 2.27 4.76 1.92 2.03
R. nigricans 5 3.44 7.93 5.88 2.38 3.57 4.54 7.14 3.84 4.85
A. solani 9 21.83 1.1 9.80 9.52 8.92 15.90 14.28 1.53 12.43
M.racemosus 1 - 1.58 - 4.76 1.78 4.54 2.38 1.92 1.99
C.lycopersici 7 4.59 7.93 176 |7.14 3.57 9.09 7.14 9.61 7.53
C.gloeosporioides |3 1.14 3.17 1.96 4.76 5.35 2.27 4.76 3.84 3.36
Pinfestans 4 114 4.76 1.96 4.76 5.35 2.27 4.76 3.84 3.36
M.roridum 1 2.29 4.76 |1.96 2.38 - - 4.76 5.76 2.75
T. roseum 2 1.14 - 3.92 2.38 1.78 4.54 2.38 - 1.38
Pitalicum 3 2.29 - 3.92 4.76 - 2.27 4.76 - 2.33
Cladosporium 1 114 - 1.96 2.38 - - - 3.84 1.10
Sfulvum

F: Fuwara, S: Sadar,A: Adhartal, RA : Ranital, RT: railway station, G: Gorabazar, O:omit, H: Hathital, RP:

Tomato were found to be infected with 4. alternata, As-
pergillus niger, Geotrichum candidum, Phoma destruc-
tiva, Rhizopus stolonifer, Trichothecium roseum, Alternaria
solani, Colletotrichum Iycopersici, Rhizopus nigricans and
Mucor racemosus throughout the year (2013-2016). How-
ever Cladosporium fulvum, Sclerotium rolfsii, Myrothecium
roridum and Penicillium italicum were not frequent. Highest
frequency of occurrences occurred in Alternaria alternata
16.51%, followed by Alternaria solani 12.43%, Geotrichum
candidum 10.66%, Aspergillus niger 8.82%, Colletotrichum
lycopersici 7.53%. Lowest frequency of occurrences oc-
curred in sclerotium rolfsii, Mucor racemosus , Penicillium
italicum and Cladosporium fulvum. Percentage frequency of
occurrences on all tomato fruits were found maximum for
Alternaria alternata 16.51%.
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Rhizopus nigricans

Aspergillus niger

Colletotrichum lycopersici
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Sclerotium rolfsii

Myrothecium roridum

0

Tricothecium roseum

The fungi were isolated and identified from Agharkar Re-
search institute Puney Maharastra on their morphological
Characters.

DISCUSSIONS

During my survey (2013-2016) of local markets of Jabalpur.
Tomato was seen as most important vegetable crop of Ja-
balpur, not only in Jabalpur but all over India. However, in
comparison to many other countries, its production in India
is hampered due to diseases in the markets and fields, which
causes huge losses. Alternaria solani were already reported
by Agarwal et al., 1950 in local markets of Jabalpur. Kajan-
soon and Mathur, 1961 also reported it on tomato fruit. A/ter-
naria solani were also reported from Tikamgarh MP india by
Chaurasia et al., 2013. Fungal rot by Alternaria solani were

also reported by Hasssan, 1996 from different parts of India.
Aspergillus niger also causes black mold, and causes huge
losses to tomato fruits in Jabalpur market. Anwer et al., 2013
also reported Aspergillus niger on tomato fruit. Fusarium ox-
ysporum mostly reported in wet conditions reported already
by Ansari et al., 2012. Sclerotium rolfsii forms yellowish le-
sions and on tomato fruit, Banyal et al., 2008 . Phytophthora
infestans were also reported from Jabalpur market and other
parts of India. Trichothecium roseum form 2 celled conidia
on tomato fruit which is characteristic feature of it. 4. alter-
nata were the pathogens which were responsible for heavy
losses in tomato and other vegetable fruit commodity dur-
ing survey conducted in the local markets of Jabalpur. The
results of regular market survey revealed that most of the
tomato fruits have been suffered by fruit rot disease by Al/-
ternaria solani, Rhizopus rot caused by Rhizopus stolonifer,
buckeye rot caused by Phytophthora species, black mold rot
caused by Alternaria alternata and Fusarium rots caused by
Fusarium species. Diseases constitute a serious limiting fac-
tor to tomato production in Jabalpur, M.P. Thus, it can be
suggested that the intake of spoilt tomatoes could be danger-
ous, since these organisms produce spores and toxins that
could cause severe food poisoning that will result in fatal
outcome. It is not only necessary to improve the average
production of this crop, but also to protect the produce from
postharvest losses due to infection.

CONCLUSION

Many studies were carried out with respect to occurrences,
causal organisms, severity, losses and pathogenicity. The
present study showed that many fungal pathogens are associ-
ated with tomato diseases. In present investigation, Aspergil-
lus niger, A. flavus, Alternaria, Penicillium, Rhizopus sp, are
found to be major disease causing organisms. Tomato fruits
were more prone to infection by fungal pathogens than bac-
teria and viruses. Alternaria alternata appeared to be most
active of all the pathogens that result losses of economic re-
sources as well as mycotoxins. Control measures must be
employed by vegetable growers, marketers and consumers at
the time of harvesting, transportation, handling, storage and
processing of tomato fruits.
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