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ABSTRACT: Phytopathogenic bacteria and fungi utilize the vegetables and plant cells as privileged food
source and cause devastation under appropriate environmental conditions. In the present study,
investigation deals with the isolation and identification of the phytopathogens from diseased vegetables in
the fields of District Kohat, Khyber PakhtunKhwa Pakistan. A total of 54 vegetable samples of Allium cepa
(Onion), Capsicum frutescens (Green Chili), Hibiscus esculenta (Okra), Luffa acutangula (Ridge Gourd),
Lagenaria siceraria (Bottle Gourd), Momordica charantia (Bitter Gourd), Solanum melongena (Eggplant)
and Spinacia oleracea (Spinach) included various diseased leaves, fruits and onion bulbs were used for
isolation of phytopathogenic bacteria and fungi. Many pathogenic bacteria species namely Erwinia species,
Ralstonia species, Xanthomonas specis were identified on the basis of morphological, cultural
characteristics and biochemical profile. Similarly fungal species of Alternaria, Aspergillus and Fusarium
were also identified from diseased vegetables. These findings revealed that an average of 29.17%
qualitative loss and 40.33% quantitative loss of vegetables occurs, which results a cumbrous loss in
economy of Kohat.
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INTRODUCTION
Vegetables are the important food as they supply
sufficient amounts of phenolics, flavonoids,
ascorbic acid, riboflavin, folic acid, carotene, and
minerals (Khanzadi, 2011). These vegetables are
susceptible to phytopathgens along with a
number of destructive pests, plant viruses and
nematodes. The total loss of vegetable on this
account has been estimated up to 20-30% but if
the pathogens are allowed to develop, this loss
may increase up to 80-90% (Iqbal et al., 1996;
Glazebrook, 2005).
Bacterial and fungal diseases cause heavy losses
in vegetables. Black rot, caused by the vascular
bacterium
Xanthomonas
campestris
pv.
campestris, is one of the most serious diseases of
vegetable Brassica spp. (Cab International, 2006;
Williams, 1980) while Xanthomonas cucurbitae
causes leaf spots of cucurbits worldwide
(Bradbury, 1986; Maringoni et al., 1988).
Blackleg, wilt diseases and soft rot is caused by
gram negative, facultative anaerobic rod shaped
bacterium Erwinia carotovora includes Er.
umylouura, Er. sulicis, Er. rubrifaciens, Er.
tracheiphila, Er. nigrguens, Er. quercznu, and Er.
Mallotiuoru (Bradbury, 1986; Maringoni et al.,
1988). Among the range of production issues
bacterial
pathogen
Erwinia tracheiphila,
continue to rank high among limiting factors
annually recurring in many areas (Russell et al.,
2010). Brown rot caused by Ralstonia

solanacearum is a quarantine disease considered
as one of the most important bacterial diseases
of Vegetables (Leah et al., 1999).
Fungi that cause diseases in vegetables include
Penicillium spp, Aspergillus spp, Alternaria spp,
Botrytis cinerea, Monilinia laxa, Fusarium solani
and Rhizopus stolonifer (Ogawa et al., 1995).
Aspergillus is one of the major fungi species that
produce aflatoxin (Palumbo et al., 2008).
Similarly Alternaria species infect the vegetable
crops and reduce yield both qualitatively and
quantitatively. It has been estimated that
complex of three Alternaria species A.
brassicicola, A. brassicae and A. japonica
responsible for significant reductions in yield
quantity and quality (Shresta et al., 2000).
Many approaches required to reduce the impact
of phytopathogens on the quality, quantity and
economy of production. Conventional control
measures involve the execution practices to
prevent further infections, elimination of
infected plant tissue and proper disposal to stop
the transmission of the pathogen. Control of
phytopathogens can also be achieved by the use
of synthetic pesticides, antibiotics (e.g.,
tetracycline and streptomycin) (Kiran et al.,
2009).
Pakistan is primarily a farming country.
Vegetable production is increasingly becoming
an important component of Pakistan’s
agriculture (Government of Pakistan, 2004a).
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Vegetables are not even consumed domestically
but are also exported regularly and play an
important
role
in
Pakistan
economy
(Government of Pakistan, 2004b). All over the
Pakistan, more than 63 varieties of vegetables
distributed in 44 genera, are grown on large
scale (Athar and Bokhari, 2006).
District Kohat, Khyber PakhtunKhwa Pakistan is
well-known land for the production of
vegetables in Pakistan. District Kohat is a semiarid region, with plenty of natural wealth of
plant species. Local people of district Kohat are
somehow depending on their cultivated
vegetables or crops to fulfill their nutritional
needs and economy (Hussain et al., 2010).
Phytopathogens and their gross loss per yield
have a remarkable effect on the economy of their
people.
Therefore the present study investigation deals
with the isolation and identification of the
phytopathogens from diseased vegetables in the
fields of District Kohat.
MATERIALS AND METHODS
2.1. Samples Collection
In the present study, eight different diseased
vegetables i.e. Allium cepa (Onion), Capsicum
frutescens (Green Chili), Hibiscus esculenta
(Okra), Luffa acutangula (Ridge Gourd),
Lagenaria siceraria (Bottle Gourd), Momordica
charantia (Bitter Gourd), Solanum melongena
(Eggplant) and Spinacia oleracea (Spinach) were
collected from six areas of District Kohat Khyber
PakhtunKhwa, Pakistan. During a random
selection of affected parts of vegetables, a total
of 54 samples were collected specifically 16
samples from Bilitang, 06 samples from College
Town and 08 each samples from, Dhoda, Jarma,
Kharmatoo and Togh Bala respectively. Affected
parts of each cultivar were cut with sterile
surgical blade and stored in sterile bags. All the
labeled samples were then transported to
“Department of Microbiology, Kohat University
of Science and Technology, Kohat” for further
analysis.

Figure 1: Map of district Kohat showing
sampling area
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2.2. Sample Inoculation
From the most affected portion of the plant, two
small pieces each affected portion was cut
aseptically. The infected portion bits were
surface sterilized in 70 % alcohol or 1 % sodium
hypochlorite and washed in three series of
sterile water to remove traces of alcohol. Each of
the two pieces from the infected portion were
then inoculated aseptically at the center (point
inoculation) of each part of Petri plate
containing Nutrient agar (NA) and Sabouraud
Dextrose Agar (SDA) respectively. The
inoculated plates containing SDA were
incubated at 25Co for 48 hours while the plates
containing NA were incubated at 37Co for 48
hours. Observations were made for development
of colonies.
2.3. Identification of Pathogens
Identification of bacteria was carried out based
on their colony characteristics and Gram’s
staining and biochemical profile.
Fungal isolates were identified on the basis of
morphological characteristics of colonies
appeared on plates which were further
identified by preparing the slides using Tape
touch method as described by Harris with slight
modification. Observations were made for the
identification of fungal pathogens on the basis of
the morphology and spore characteristics.
RESULTS AND DISCUSSION
3.1. Identification of bacterial isolates
Total 29 bacterial isolates were found from 54
samples. Bacterial species of Erwinia, Ralstonia,
and Xanthomonas was identified was based on
their morphological characteristics, gram
staining biochemical profile and their symptoms
on plants (Table 1 and 3).
Erwinia species were observed as half-white
colored, round colonies which on Bitter Gourd
and Spinach showed brown lesions on both
fruits and leaves of the samples. Ralstonia
species had white-colored, round and dense
colonies resulting in moulds, soft watery rots
and sudden death of fruits and leaves of Green
Chili, Ridge Gourd and Eggplants.
Similarly Xanthomonas species exhibited a
yellow-colored, round and dense colonies which
had the effect of de-greening, stunting and
brown rot spots on Onion, Okra and Bottle
Gourd affecting Bulb of Onion, leaves and fruits
of these vegetables.

Isolation And Identification Of Phytopathogens From…

523

Table 1: Gram reaction and cultural characteristics of bacterial isolates
Source
Onion (Allium cepa)
Green Chili (Capsicum frutescens)
Okra (Hibiscus esculenta)
Ridge Gourd (Luffa acutangula)
Bottle Gourd (Lagenaria siceraria)
Bitter Gourd (Momordica charantia)
Eggplant (Solanum melongena)
Spinach (Spinacia oleracea)

Isolated Organism
Xanthomonas Spp
Ralstonia Spp
Xanthomonas Spp
Ralstonia Spp
Xanthomonas Spp
Erwinia Spp
Ralstonia Spp
Erwinia Spp

Gram Reaction
Gram Negative
Gram Negative
Gram Negative
Gram Negative
Gram Negative

3.2. Identification of fungal isolates
Similarly 25 fungal isolates were found from 54
samples. Three fungal isolates namely Alternaria
species, Aspergillus species and Fusarium species
were identified on the bases of cultural and
morphological characteristics (Table 2).
Alternaria species showed the black-colored
growth on the plate and affecting the Spinach
and Eggplant. Similarly Aspergillus species were
identified on the basis of its relevant symptoms

Culture Characteristics on Nutrient Ager
Yellow colored round colonies
White-colored, round and dense colonies
Yellow colored round colonies
White-colored, round and dense colonies
Yellow colored round colonies
Half-white colored, round colonies
White-colored, round and dense colonies
Half-white colored, round colonies

on Onion bulbs and leaves as well as its greencolored growth on SDA, Fusarium species were
observed to be the most frequent among all the
samples, characterized by its pink-colored
growth and its effects on Green Chili, Okra, Ridge
Gourd, Bottle Gourd and Bitter Gourd.
Microscopic
observation
confirmed
the
structure of the spores and sporangia of
respective fungi.

Table 2: Cultural characteristics of fungal isolates
Source
Onion (Allium cepa)
Green Chili (Capsicum frutescens)
Okra (Hibiscus esculenta)
Ridge Gourd (Luffa acutangula)
Bottle Gourd (Lagenaria siceraria)
Bitter Gourd (Momordica charantia)
Eggplant (Solanum melongena)
Spinach (Spinacia oleracea)

Isolated organism
Aspergillus spp.
Fusarium spp.
Fusarium spp.
Fusarium spp.
Fusarium spp.
Fusarium spp.
Alternaria spp.
Alternaria spp.

Culture characteristics on SDA
Green-colored growth
Pink-colored growth
Pink-colored growth
Pink-colored growth
Pink-colored growth
Pink-colored growth
Black-colored growth
Black-colored growth

Table 3: Biochemical characteristics of bacterial isolates
Oxidase
Levan
Bacterial isolates
Test
Test
Erwinia spp
+
Xanthomonas spp
_
Ralstonia spp
+
+
Positive test = (+), Negative test = (-)

KOH
Solubility Test

+
+
+

3.3. Identification based on symptoms
30 of the samples were leaves; 21 were fruit
while a 3 were onion bulbs.
3.4. Disease Symptoms Observed in Onion
Stunting and reduction in bulb size and Black
colored spots on the scales of the bulb while
black discoloration at the neck of leaves was
found in the fields. Due to these symptoms 30%
loss impacts on yields was found.
3.5. Disease Symptoms Observed in Green Chili
Fuzzy, grey, mould growths on chili fruit and
Irregular, brown to dark brown spots with
concentric rings inside the spots on the fruit was
observed while Wilting of the plant and
crumbling of the leaves followed by yellow color
was also observed. These symptoms cause 45%
yield loses in green chili.
3.6. Disease Symptoms Observed in Okra

Catalase

Indole
Test
+

Dextrose
+

Sugar fermentation
Lactose
Sucrose
_
+

+

Mannitol
+

Small rough spots and yellow fruit color was
observed. Also small yellowish-green to brown
spots on the leaves and Yellowing and stunting
of the plant was observed followed by wilting
and rolling of the leaves in Okra. 50% impacts on
yield’s loss were investigated in Okra due to
above diseased symptoms.
3.7. Disease Symptoms Observed in Ridge Gourd
Spotted, distorted, wrinkled and reduced in size
of fruit. Stunted plant and the leaves give the
appearance of yellow and wilted growth and the
stem turns dark have been observed. 40 % yield
loses were investigated.
3.8. Disease Symptoms Observed in Bottle Gourd
Skin of the fruit showed soft, dark green water
soaked lesions which gradually developed into a
watery soft rot and Chlorotic small and circular
or elliptical in shape with black or brown color.
While small, dark, and angular lesions on the
leaves were observed. Due to these diseased
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symptoms 35%
investigated.
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impacts

on

yields

were

3.9. Disease Symptoms Observed in Bitter Gourd
Tan-colored circular to oval lesions on the fruit
surface were observed. Leaves become brown
starting from the leaf edge showing a blighted
appearance and Pale, brown, olivaceous brown,
grayish or black were also observed. 30% yield
lose were investigated in Bitter gourd fields.
3.10. Disease Symptoms Observed in Eggplant
Brown to dark brown soft watery rot covering
the fruit completely was observed. While small,
light-colored lesions on leaves were observed in
Eggplant. 35% yield losses were recorded in
Eggplant fields.
3.11. Disease Symptoms Observed in Spinach
Small circular or irregular black lesions spread
over the leaves were observed in Spinach
plants.40% losses in yield were recorded due to
these symptoms.
Several diseases in vegetables are mostly caused
by fungi and bacteria, including leaf spot, Wilt,
leaf blight, black spot and Fruit rot. In present
study same symptoms of diseases were found
roughly in every field that was surveyed. These
cause an average qualitative loss of 29.17%
while the average quantitative loss was 40.33%,
which greatly affects the economy. It was also
observed that the control measures adopted by
the farmers were not satisfactory furthermore
farmers have poor knowledge regarding plant
diseases controlling strategies.

Figure 2: Showing the no of infected bacterial
and fungal isolates obtained from diseased
vegetables

Figure 3: Shows the fungal and bacterial isolates
observed after the sample inoculation, on SDA
and NA respectively (A) Erwinia spp., (B)
Ralstonia spp., (C) Xanthomonas spp., (D)
Alternaria spp., (E) Aspergillus spp., (F) Fusarium
spp.
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