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Abstract

Potato is the most important root crop in
Bangladesh. The field production is very much
lower compared to other developed countries.
Pests and diseases hampered the production
due to the prevailing climatic condition, which
favors the development in Bangladesh of spe-
cific diseases. Among them Brown rot
(Ralstonia solanacearum) is the most alarm-
ing disease at present and previous time. The
major areas of Bangladesh have faced many
hampers on this disease. The potato growers
and businessmen of Bangladesh are facing
much problems on this disease especially in
case of export to other countries as Russia,
Malaysia, Singapore, Indonesia, Sri Lanka,
Thailand, Hong Kong, Vietnam, Maldives,
Turkey, Azerbaijan, Ethiopia and Nigeria. But
during last year Russian Government banned
import potatoes from Bangladesh. So, from
these perspectives, this concept paper was
studied to evaluate the most appropriate status
of this disease caused by organisms and its
best control strategies to impart better produc-
tion thinking for Bangladeshi potato growers,
exporters and other related personnels.

Introduction

Potato (Solanum tuberosum) is the 4th world
crop after wheat, rice and maize. Bangladesh
is the 7th potato producer Country in the
world.1 In Bangladesh, it ranks 2nd after rice in
production. The total area under potato crop,
national average yield and total production in
Bangladesh are 430,446 hectares, 19,071 tons
ha-1 and 8,205,470 metric tons, respectively.
Total production is increasing day by day as
such consumption also rapidly increasing in
Bangladesh.2 R. solanacearum constitutes a
serious obstacle to the culture of many solana-
ceous plants in both tropical and temperate
regions. It also causes vascular wilt symptoms
on many plants especially tomato, eggplant,
potato etc., but potato faces much more prob-
lems caused by this organism in Bangladesh,
then in the rest of the world. The greatest eco-
nomic damage has been reported on potatoes,
tobacco and tomatoes in the southeastern

USA, Indonesia, Brazil, Colombia and South
Africa. In the Philippines, in 1966-1968, there
were average losses of 15% in tomatoes, 10%
in aubergines and Capsicum, and 2-5% in
tobacco.3 In the Amazon basin in Peru, about
half of the banana plantations are affected and
the pathogen threatens which destroy planta-
tions throughout the Peruvian jungle rapidly
spread.4 In India, there are sometimes total
losses in tomato crops. In the eradicated out-
break in Israel, losses occurred in potato,
being heavier for the spring crop than the
autumn crop, because of the high tempera-
tures under which the former matures.5

Extensive losses on potato were reported in
Greece in 1951-1953.6 Disease severity mostly
increases if R. solanacearum is found in asso-
ciation with root nematodes. In tobacco, nem-
atode infestation changes the physiology of the
plants, causing susceptibility to bacterial wilt.7

Experiments in India showed that the com-
bined pathogenic effects of R. solanacearum
and Meloidogyne javanica were greater than
the independent effects of either.8 Bangladeshi
businessmen usually export potato to Russia,
Malaysia, Singapore, Indonesia, Sri Lanka,
Thailand, Hong Kong, Vietnam, Maldives,
Turkey, Azerbaijan, Ethiopia and Nigeria. But
the Russian Federation has imposed a tempo-
rary ban on import of potatoes from
Bangladesh. The principle objectives under the
present study is to highlight the major affected
areas of Bangladesh from brown rot and to
evaluate the most appropriate status of this
disease causing organism and its better con-
trol strategies to impart a better production
thinking for Bangladeshi potato growers,
exporters and others related personnel’s.

Discussion

Production and export threats 
The production of potato in Bangladesh is

more or less steady from the ancient times
regarding the quality. At the door of bright
quality, potato production in Bangladesh, there
is an enemy, brown rot, interrupted the growth
rates of potato and the production was affected
by brown rot organisms at previous time
(Table 1), which leads to estimated losses for
farmers. In Bangladesh the Northwest,
Central, Southern and Northeast areas were
mostly hampered from brown rot of potatoes
with the estimated losses were 16.0, 20.0, 5.5
and 15.0%, respectively, those were also pre-
sented in Table 1. The Cardinal, Patrones and
Diamant were the most important varieties.9

During the fiscal year (2014-2015), exports
of the produced potato had made so much hin-
ders because, about 104 tons of ware potatoes
that arrived in the seaport of Vladivostok
(Russia) from the People’s Republic of

Bangladesh in May, 2014 appeared that infect-
ed with a dangerous quarantine disease-potato
brown rot (Ralstonia solanacearum). So as a
result, the import of unsafe agricultural prod-
ucts has been banned. Rosselkhoznadzor
(Federal Service for Veterinary and
Phytosanitary Surveillance) in PrimorskyKrai
and Sakhalin Region prescribed to return the
infected consignment of potatoes back to the
country-exporter. The serious bacterial disease
of potato imported into PrimorskyKrai has
been detected for the fourth time (Source:
Fresh Plaza). However, batches of potatoes that
had been shipped earlier might be permitted to
enter the Russian market only if it passed
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through laboratory tests, according to the
Foreign Affairs and Agriculture Ministries. The
Russian Federation apprised the Agriculture
Ministry several times that they want to see
that Bangladesh growing bacteria-free pota-
toes to comply with the standard set by the
Russian government for ensuring market
access to Russian Federation. The Russian del-
egation from where they got such a bad
impression. Earlier some bacteria were found
in potatoes exported to Russia. Bangladeshi
businessmen usually export potato to Russia,
Malaysia, Singapore, Indonesia, Sri Lanka,
Thailand, Hong Kong, Vietnam, the Maldives,
Turkey, Azerbaijan, Ethiopia and Nigeria. The
seed wing of the Department of Agricultural
Extension has selected cultivable land for pro-
duction of potatoes in some selected districts
under the supervision of the committee. The
selected areas include Rajbari, Dhaka, Tangail,
Meherpur, Lalmonirhat, Nilphamari,
Kurigram, Sherpur, Kishoreganj and
Munshiganj. 

Bangladesh annually exports around 1-lakh
tons of potatoes to different countries includ-
ing Russia (Source: Dhaka Tribune). So, on the
basis of present reveals, it maybe said that
Bangladesh has many opportunities on potato
exports but such type of organisms failed this
aim. In the meantime, we have taken enough
measures and we have searched the overcom-
ing of this problem.

Brief history of causal organisms
(sub-tropical)

Brown rot or bacterial wilt is a
destructive disease of the potato. This disease
is also known as root rot.10 The organism cre-
ates this disease known as Ralstonia
solanacearum. Other common names are:
Bacterium solanacearum (Smith) Chester,
Burkholderia solanacearum (Smith)
Yabuuchi, Pseudomonas solanacearum
(Smith) Smith.

The occurrence of different races and
strains of the pathogen with varying virulence
under different environmental conditions
presents a serious danger for Bangladesh, due
to changes of natural climatic condition.
Absence of the bacterium is an important con-
sideration for countries exporting seed pota-
toes. Hosts other than potato are most likely to
be affected in the warmer parts of the
Bangladesh, where the bacterium already
occurs. However, even in these areas, races
other than race 3 have not been positively
identified and the introduction of someone
from many strains not occurring in the region
could have a great economic impact. Race 3
(biovar 2) appears to be presented as the most
important risk for the potato-growing region of
Bangladesh as a whole. These are a definite
risk that it spread through imports of (latently)
infected early ware potatoes or seed potatoes

from countries where the disease now occurs.
Furthermore, introduction of R. solanacearum
by use of (latently) infected potatoes as cattle
fodder or for industrial processing is a poten-
tial risk if the potatoes, or wastes derived from
them, are reintroduced into the agricultural
system.

R. solanacearum is a Gram-negative rod,
0.5-1.5 µm in length, with a single polar flagel-
lum. The positive staining reaction for poly-ß-
hydroxybutyrate granules with Sudan Black B
or Nile blue distinguishes R. solanacearum
from Erwinia species. 

In addition, R. solanacearum stains heavily
at the poles with carbolfuchsin. Agar colonies
are initially smooth, shining and opalescent,
but become brown with age.11 R. solanacearum
does not behave as a single bacterium with a
uniform biology and host range, but as a com-
plex of variants, variously described as groups,
races, biovars, biotypes, sub-races and strains.
The different classifications of R.
solanacearum have caused a considerable
amount of confusion in literature,12 distin-
guishing three races on the basis of patho-
genicity viz., Race 1, Race 2 and Race 3. Since
Bangladesh is situated in sub-tropical area,
the Race 3 is the most important for brown rot
disease on potato. Because Bangladesh
belongs to the warm and moist soil condition,
which favors this pathogen to develop. 

Race 3: Affecting mainly potatoes without a
high virulence on other solanaceous crops,
with lower temperature optimum (27°C).
Other hosts are the weeds S. dulcamara, S.
nigrum, S. cinereum. Only race 3, the potato
race, is equivalent to Biotype II.13 Race 3 (bio-
var 2) appeared in many fingerprinting studies
to be very homogeneous. South America is the
possible origin of race 3. The disease is most
severe at 24-35°C; it is seldom found in tem-
perate climates where the mean temperature
for any winter month falls below 10°C. There
are distinct temperature requirements for
optimum disease development and reproduc-
tion for the different races (biovars). High soil
moisture and periods of wet weather or rainy
seasons are associated with high disease
severity. 

Soil moisture is also one of the major factors
affecting reproduction and survival of the
pathogen; the most favorable soil moisture is -
0.5 to -1 bar while -5 to -15 bars are unfavor-

able.14 Slightly unfavorable weather conditions
such as low temperatures influence symptom
expression. In Kenya, certified and obviously
healthy (but latently infected) potato seed
tubers produced at altitudes of 1520-2120 m
showed different infections than those planted
at lower altitudes. This was due to a latent
infection of the tubers grown in an environ-
ment less favorable for the pathogen. There
are three different pathways through which a
potato lot can become infected with brown rot.

Firstly, infections may be caused by irriga-
tion or spraying of potatoes with contaminated
surface water, in which brown rot bacteria can
occur because of the presence of the host weed
(Solanum dulcamara), which is common
among many Bangladeshi waterways.
Infection through contaminated surface water
is called primary infection, because the source
of infection is outside the potato production
chain. In a disease-free production chain, this
is the only way through which an infection can
arise. Once brown rot has entered the potato
production chain, the pathogen can disperse
through the chain by horizontal and vertical
transmission mechanisms. Horizontal trans-
mission means infection of a healthy potato lot
where the source is another infected lot and
can, for instance, be caused by the use of con-
taminated machinery or equipment. Vertical
transmission, also referred to as infection
through clonal relationships, indicates trans-
mission of the disease from parent to off-
spring. This result is an increase in the num-
ber of infected lots when an infected, but yet
undetected, seed lot is split into minor lots,
which are subsequently replanted.

Secondly, the bacterium can spread in soil,
in which it survives for several periods of time,
and in irrigation (drainage) water. In sub-trop-
ical areas, many weeds have been shown to be
alternate hosts. The slow rate of development
of the bacterium on the weeds allows them to
withstand infection and this provides a bridge
for the pathogen between crops. Entry into
plants is by way of injured roots, stem wounds
or through stomata. Within the plant, the bac-
teria move in the vascular bundles, a process
which is accelerated by higher temperature.
Speed of movement is also dependent on the
plant part colonized and for instance in tobac-
co bacteria move quicker in the stalk than in
the roots.15 This is followed by colonization of
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Table 1. Scenarios of brown rot disease in Bangladesh (1993).

Areas                                    Potato cultivars                                 Estimated losses (%)

Northwest                                                  Cardinal                                                                        16.0
Central                                                       Diamant                                                                        20.0
Southern                                                   Patrones                                                                         5.5
Northeast                                                  Diamant                                                                        15.0
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the xylem, where the bacteria adhere to the
vessel walls or invade the lumen. They adhere
by polar attraction to the cell surfaces and sub-
sequently become localized at preferential
sites of the mesophyll. 

Thirdly, infections of potato tubers may be
latent, due to unfavorable weather conditions,
partly resistant cultivars or low virulence of
certain pathogen strains; tubers with latent
infection are the most probable means of
introduction into a new area. 

Symptoms, detection, and identifi-
cation

On potato plants, the blocking of the vessels
by bacteria is the major cause of wilting in
potato plants. The organisms cause harms on
both clum and tuber. It causes losses in two
ways: i) premature wilting and death of the
plants leading to total loss of yield; and ii) rot-
ting of the tubers in transit or storage. 

The earliest symptom is slight wilting of the
leaves at the ends of the branches during the
heating of the day which recovery at night;
eventually, plants fail to recover and die
(Figure 1A), which is soon followed, by total
wilting (Figure 1B). 

In advanced stage, as the disease develops,
a streaky brown discoloration of the stem may
be observed on stems up to 2.5 cm or more
above the soil line (Figure 1C) and the leaves
turns into a bronze tint. Moreover, epinasty of
the petioles may occur and if the base of the
stem of the affected plants is cut transversely
and squeezed, the bacterial mass is seen to
ooze out as a dull white slimy mass on the cut
surface which falls spontaneously in the form
of threads, when kept in a beaker with water
(Figure 2).16 Such threads are not formed by
other bacterial pathogens of potato. This test is
of presumptive diagnostic value in the field.
On potato tubers, if infested plants have
formed tubers, those will possibly also show
symptoms. Two types of symptoms are pro-
duced in tubers, vascular rot and pitted
lesions. In vascular rot, the vascular tissues
looks like a water soaked circle, which subse-
quently may turn brown (Figure 1D). A cross-
section will show a browned vascular bundle
ring. As the tuber is pressed, slimy drops will
be pressed out of the ring. The lesions on tuber
are produced due to infection through lenticels
(skin pores). Initially water soaked spots
develop, which enlarge forming pitted lesions.
The most significant symptom from tuber is
the wilting of the plants, even when the soil is
moist.

Holistic control approaches
Potato seed tubers and seeds from other

solanaceous plants for planting should have
been found free from R. solanacearum during
the growing season and should come from a

                             Article

Figure 2. Bacterial ooze detection from infected stem of potato.

Figure 1. A-D) Chronological symptoms of pathogen on potato plants and tubers.
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field which was found free from R.
solanacearum during the last two growing sea-
sons. Visual inspections should be performed
routinely upon export and import. Laboratory
checks for (latent) infections may be neces-
sary. Plants for planting of potato should be
kept in post-entry quarantine to ensure their
freedom from dangerous strains of R.
solanacearum in Bangladesh. As there are no
really effective control measures, the golden
rule is to prevent the disease and the total con-
trol or eradication of Ralstonia solanacearum
still remains the dream for most researchers.
There are no methods that were practiced
100% massively by farmers in Bangladesh due
to imbalances in knowledge, economic stami-
na and technology. Some countries are almost
close to eradication of R. solanacearum like
European countries while others are far from
even quantifying the incidences countrywide.
Eradication of the pathogen is difficult
because of the experimental errors, sampling
errors, level of efficiency of the eradication
method or tool, natural reintroduction of the
pathogen,17 and technological imbalance
which leads to the exporting of some tubers
with latent infection. 

The infected seed tubers, including appar-
ent healthy seed tubers from diseased crop,
are important in spread and carryover of the
disease. Hence, disease-free seed tubers
obtained from disease-free areas should be
used for planting. Splitting of the tubers at the
time of the planting should be avoided as split-
ting spreads the disease even to health tubers.
Practicing crop rotation for 2-3 years with
crops like maize, finger millet, cereals, garlic,
lupin, and onion cabbage can reduce the dis-
ease inoculum.18 Intercropping of potato with
maize or Phaseolus vulgaris reduced inoculum
density and disease development in some
cases.

Positive results were achieved with the
antagonistic bacteria Bacillus polymyxa and
Pseudomonas fluorescens which controlled bac-
terial blight on potato in laboratory experi-
ments in the Philippines.19 Biological control
measures are becoming more common in inte-
grated pest management (IPM) and integrated
disease management (IDM). 

Research have been developed in trying to
come up with plants that can be grown with
potato to reduce bacterial wilt incidences and
to come up with positive beneficial microbes to
counter soil pathogens, and incorporation of
some parts of the plant to inhibit survival of
pathogens.

This control measure becomes the last
measure when all other avenues of disease
control are exploited. Even though there are a
few synthetic chemicals, which effectively con-
trol bacterial wilt. The use of sodium or calci-
um chloro-oxide (Na or CaClO), chlorine diox-
ide (ClO2), anti-biotic, organic acids like lactic

acids and acetic acids had shown some effec-
tiveness in controlling bacterial pathogens.
Fumigating the soil with chloropicrin was also
reported to be effective in Okinawa prefec-
ture;20 however, it is rarely used due to its
panging smell and its harmful effects to people
and environment. Chemicals are rather used
to control blight (e.g. Dithane M45, Daconil
etc.) and some pests like aphids. The disease
may also be controlled by application of fertil-
izers to change soil pH. In the USA, the
pathogen was eradicated by lowering the soil
pH to 4-5 in summer and raising it to pH 6 in
the autumn. The disease is serious on sandy,
loam, clay and peat soils, but it is never found
in marl soils. Application of stable bleaching
powder (12-15 kg/ha) mixed with fertilizer in
furrows while planting reduces the wilt inci-
dence by 80%.

Conclusions

The production and export strategies are
interlinked with each other for betterment of
farmers in Bangladesh. Brown rot pathogen
affected the potatoes since 1993 till now. But,
last year the Russian Federation banned the
potato import from Bangladesh due to brown
rot pathogen. So, by applying the proper pre
and post sanitary measures during export and
import in all ports the intensity and severity
could be maintained sincerely. Appropriate
holistic approaches of cultural, biological and
chemical measures could maintain and reduce
brown rot pathogen from Bangladesh as a
whole. As a result, the threats can be reduced
and socio-economic condition of Bangladeshi
farmers will be improved in near future. 

On the basis of following topics the research
should be conducted in future to verify the
intensity and severity of this pathogen in
Bangladesh as a wholeto: i) identify all of the
species, races, and biovars of the causal organ-
ism of bacterial wilt of potato from every potato
grown leading areas in Bangladesh; ii) inte-
grate the control of potato bacterial wilt; iii)
screening of new potato varieties/lines against
resistant of potato bacterial wilt; iv) survey the
bacterial wilt of potato in farmers’ fields and
seed production units; v) take proper quaran-
tine measures during exports and import; vi)
conduct a research on another interlinked
pathogen with brown rot.
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