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Brinjal and tomato, both of these Solanaceous crops, suffer from different diseases based on their
surrounding environment. In charland ecosystem, due to the current trend of climate change these
two crops have become vulnerable to disease infection. A comprehensive survey was conducted in
Jamalpur and Sherpur districts to measure the severity of major diseases of brinjal and tomato in this
region during the rabi season of 2018-19. This survey was based on farmers’ fields targeting 10
different locations where brinjal and tomato were grown extensively. Data were collected from
randomly selected farmer’s vegetable fields where incidence and severity were recorded. Through the
survey, five (5) diseases based on their incidence and severity were categorized as major diseases in
studied areas. Bacterial wilt of brinjal (60%) and viral disease of tomato (41.67%) were found to be
higher in incidence. This was a major limiting factor for decreasing total brinjal and tomato production
in the charland of Jamalpur and Sherpur. Wilting of tomato (20%), viral disease of brinjal (20%) and
phomopsis blight of brinjal (13.33%) were medium in incidence at different locations. Farmers of these
areas found these diseases to be a serious threat to future cultivation and expansion of brinjal and

tomato in charland.

Introduction

Bangladesh is a subtropical country. The climate of
this country is favourable for the production of
different vegetables. Brinjal (Solanum melongena L.)
and tomato (Solanum lycopersicum L.) are two
important vegetables in the world as well as in
Bangladesh for their commercial and nutritional value
(1). In Bangladesh, the district of Jamalpur, Sherpur,
Mymensingh, Rangpur, Faridpur, Rajshahi, Pabna and
Jashore are major cultivation areas of brinjal and
tomato. Jamalpur and Sherpur are famous for their
production and fulfill the demand within the country
and abroad. Brinjal and tomato are winter crops but
they also grow in summer as different hybrid and high
yielding varieties are available.

The climatic condition of Bangladesh is also
favourable for different disease development of
vegetables. More than 454 diseases in around 100
cultivated crops have so far been recorded in
Bangladesh (2). The diseases cause substantial losses
to crops. These enormous losses hamper the total yield
production of the country. Generally, 30-50% loss is
incurred due to the disease (3). Similarly, the situation
is also congenial and favourable for the pathogens to
various diseases of brinjal and tomato. Due to the
current trend of climate change, different crops have
become vulnerable to disease infection. Therefore, a
number of diseases may pose a threat that can cause
yield reduction of brinjal and tomato in charland
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ecosystem. Many known and unknown pathogens
are responsible for such kind of diseases.

The magnitude of yield loss depends upon the
intensity of the disease. The amount of crop losses
owing to a particular disease varied from place to
place because of the existence of different races,
biotypes, or strains of the pathogen (4). Jamalpur
region includes charland districts of Bangladesh. The
charland areas of Jamalpur and Sherpur fall under
the agro-ecological zone number 8 and 9 (5). The
agroclimatic conditions of the region are different
from the other parts of the country. Farmers of the
Jamalpur region are facing this problem for years. So,
this attempt was made for the survey of the incidence
of major diseases of brinjal and tomato at Jamalpur
and Sherpur districts.

Materials and Methods

Jamalpur is located between 24°55'10" North and
between 89°56'53" East. It shares an international
border with the Indian state of Meghalaya in the
North East. It is surrounded by Kurigram and
Sherpur districts in the North, Tangail district in the
South, Mymensingh and Sherpur districts in the East,
Jamuna River, Bogra, Sirajganj and Gaibandha
districts in the West. The main town is situated on the
bank of the river Brahmaputra, 140 kilometers (87
mi) north of Dhaka, the national capital. Sherpur
district is bounded on the north by India, on the east
by Mymensingh district, on the south and west by
Jamalpur district. Sherpur has a latitude of 25°1'9.86"
North and a longitude of 90°0'49.44" East.

Climate is fluctuating in the whole year in
charland of Jamalpur and Sherpur. It is cold from
November to March while it is hot from April to June,
and the remaining months are with moderate
temperature. The total annual average rainfall was
about 612 mm and 1084 mm in Jamalpur and
Sherpur respectively during the study period. The
major amount of rainfall occurs between June and
August. The average mean annual temperature
varied from 17° to 42 °C in Jamalpur and 12° to 36 °C
in Sherpur.

The survey work was conducted in the farmer’s
field at Jamalpur and Sherpur districts (Fig. 1) during
the winter season of 2019. The incidence and severity
of different diseases were recorded. Disease
assessments were done in 30 farmer’s fields in 10
locations of 4 upazilas of the region. The farmers
were selected randomly to avoid possible biases. The
study areas were Jamalpur sadar, Melandah,
Islampur and Sherpur sadar upazila. In each area, 3
vegetable fields were evaluated. Diseases were
recorded in rabi season on the individual plant, both
leaf and fruit.

Infected plant samples of leaves, fruits and twigs
have been collected in brown paper packets and
brought to the laboratory for identification of
pathogens. All materials which are used in this
experiment were sterilized using ethyl alcohol except
the samples. The diseased parts were cut into small
pieces of 3 mm diameter with some healthy part. The
small pieces were washed with tap water and surface

sterilized with 10% NaOCl for 30 to 60 sec, again
rinsed with sterile water and blotted to dry on clean
tissue paper. After drying, three pieces were
aseptically placed into Petri dishes containing Potato
Dextrose Agar (PDA) medium. Then, the inoculated
Petri dishes have been marked with the name of the
sample and date of inoculation and incubated at a
temperature of 25 °C for 5 days, until pathogen
proliferation on the medium surface (6). For bacterial
identification, bacterial ooze mixed with distilled
water was streaked on Casamino acid-Peptone-
Glucose (CPG) medium and incubated at 28 °C for 48
hrs.

Identifications were carried out on the basis of
characterization of colonies and have also been
examined under a compound microscope with 40X
magnification (7, 8).

Disease assessment was made in three unit areas
(100 plants from each vegetable field) selected
randomly. In every unit area, the total number of the
diseased plant along with the number of
corresponding healthy plants were counted
separately. The results were expressed in percentage.
The formula in calculating the disease incidence and
severity is (9):

% Leaf/fruit infection= (Number leaves or fruits
infected x 100)/Total number of leaves or fruit
counted.

PDI for severity = (Sum of all disease ratings x
100)/(Total number of leaves or fruits x maximum
rating value).

The maximum rating scale (1-5) has been used
for the assessment of disease severity (Table 1).

Table 1. Rating scale for assessment of disease
severity

Rating Scale Disease Percentage
1 1-5
2 5-25
3 25-50
4 50-75
5 75-100

For the estimation of leaf and fruit area
diseased, the whole fruit and leaf surface area were
considered as 100 and thereby the infected area was
determined by eye estimation for percent of disease
index (PDI). Disease incidence was graded as low (up
to 10%), medium (up to 30%) and high (more than
30%) (10). Data were collected at the seedling,
growing and maturity stages of plant growth of
brinjal and tomato. All the collected data were
subjected to analysis of variance at an end of the
study by using the STAR (version 2.0.1) software
application.

Results

Different types of plant diseases were found in
surveyed areas (Fig. 2). Bacterial wilt of brinjal was a
major disease for reducing brinjal cultivation in
Jamalpur and Sherpur (Table 2). On the other hand,
viral diseases of tomato was a major threat for



FPAMCHAGARH

THAK. MILF LAL AT
FURIGR LN
RANGPUR
DM AJPUR
GAIBAHDHA
JOYPURHAT
HNACGON R qnﬂn.nm

PLANT SCIENCE TODAY 23 163

100 km
1 ]

SUMHANGAN SYLMET

AN MYMERSHIMGH

SIRAIGAKS

RAISHAHI HATORE

TANGAIL

FAENA

DHAKA

MEHERPUR TESREL R MANIKGANS

RAIBAR]
CHUADAMGA

JHEMAIDAH
MAGURA

FARDPUR

JESSORE

BHULHE

BARISAL

FPEROJFUR

BACERHAT JHALOEAT

PATUAKHAL

BARGURA

HIEHOREGANS
MOULVIBAZAR

NARSHMED]
BEARIA

MGANS

MUNBHIGAKRYS

HHAGRACHAR]

RAMNGAMAT

CHITTAGANG

EBANDARSAM

COX'S BAZAR

Fig. 1. A district map of Bangladesh showing study area of current survey.
(®) Area under field sample collection.

tomato growers in this region. Bacterial wilt of
brinjal (60%) and viral disease of tomato (41.67%)
were found to be higher in incidence and severity
(16.40% for bacterial blight of brinjal and 8.36% for
viral disease of tomato). The incidence of wilting in
tomato (20%) at surveyed areas was medium having
a severity level of 17.90%. The viral disease of brinjal
in the region was also medium (20%) showing a
lower severity level of 1.73%. Brinjal farmers of
Jamalpur and Sherpur districts also experienced a
medium level of phomopsis blight disease in their
crop field showing 13.33% incidence and 5.23%
severity. There was a lower incidence (7.33%) and
severity (0.67%) of the little leaf of brinjal at a few
farmers’ fields of surveyed location.

Discussion

Based on incidence and severity data surveyed
diseases were categorized as high to medium (Table
2). It was found that bacterial wilt of brinjal and viral
disease of tomato was a great threat for their
cultivation in charland of Jamalpur and Sherpur
showing the high status of their prevalence. It could

be the result of favourable environment of charland
ecosystem and farmers may have used disease-
infected seeds for sowing. In charland, especially in
Jamalpur and Sherpur, the day-night temperature
fluctuation is noticeable and this weather
phenomenon is a major factor for disease
development (11). Temperature is an important
factor which affects the growth and aggressiveness of
pathogen and expression of symptoms in the plant.
Ralstonia solanacearum causing wilt disease is most
severe on plants when temperature ranges between
25 and 35 °C and its aggressiveness decreases, either
exceeds 35 °C or below 18 °C temperature (12). The
disease information of the study on incidence and
severity agreed with the reviewed literature.
Bacterial wilt can cause up to 90% yield loss and
Tijjani and his team found 37% yield loss in tomato
by bacterial wilt in the dry season (13). According to a
researcher (14), about 15-20% in general and 30-50%
in a severe case of fruit rots of eggplant were caused
seriously due to Phomopsis blight. About 60% plant
infection and 20% fruit infection owing to Phomopsis
vexans was recorded in the Chittagong region (15).
Charland weather with variation in humidity and
temperature affected Phomopsis fruit rot of brinjal
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Fig. 2. Different plant diseases found during survey. A) Bacterial wilt of Brinjal, B) Bacterial wilt of Tomato, C) Viral disease of Tomato,
D) Viral disease of Brinjal, E) Phomopsis blight of Brinjal, F) Little leaf of Brinjal.

Table 2. Incidence, severity and status of different diseases of brinjal and tomato.

Diseases %Incidence %Severity Status
Bacterial wilt of Brinjal 60.00 16.40 High
Bacterial wilt of Tomato 20.00 17.90 Medium
Viral disease of Brinjal 20.00 1.73 Medium
Viral disease of Tomato 41.66 8.36 High
Phomopsis blight of Brinjal 13.33 5.23 Medium
Little leaf of Brinjal 7.33 0.67 Low
CV% 12.44 7.37

(16). Other researchers (17-19) stated that the amount
of crop and fruit losses to a particular disease varied
from place to place because of the existence of
different races, biotypes or strains of the pathogen
due to changing climate. So, the incidence and
severity of vegetables and fruits can differ in the
different locations of Jamalpur and Sherpur. It was
mostly similar to the record of study against the
disease in the study areas. But, no detailed research
findings on disease records were done keenly in the
Jamalpur regions previously.

Conclusion

From the survey report, it was found that Jamalpur
and Sherpur districts were at high risk of bacterial
wilt of brinjal and viral disease of tomato due to their
geographic location and climatic condition. So,
necessary precautions should be taken to control

these diseases at the economic threshold level in the
region. It is highly advised to follow crop rotation of
Solanaceous crop with non-Solanaceous crop to
reduce disease incidence and severity.
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