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ABSTRACT

In present study fifteen varieties of cotton (FH-114, Bt-121, SLH-336, Kirn, SLH Bt-6, Bt-666, CIM-595, FH-113, Bt-
MK2, Bt-222, Bt-457, Bt-7, SLH-317 and Bt-986) were cultivated in research area of the Department of Plant
Pathology University of Agriculture Faisalabad during 2012 to determine their genetic response against bacterial
blight under randomized complete block design (RCBD). Results showed that none of variety showed immune
response against disease while FH-114, Bt-121 and SLH-336 showed moderately resistance to bacterial blight with
15, 17 and 20% disease incidence respectively. While Kirn, SLH Bt-6, Bt-666, CIM-595, FH-113 and Bt-MK2 showed
moderately susceptible behavior with (29-38%) disease incidence. The varieties SG-1, Bt-222, Bt-457, Bt-7, SLH-317
and Bt-986 showed highly susceptible response with (41-56%) disease incidence against the disease.
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INTRODUCTION

Cotton (Gossipium hirsutum L.) is the backbone of national
economy of Pakistan. It contributes 6.9% to the value
added in agriculture and uptol.4 % of GDP (GOP, 2011).
Pakistan is the fourth largest cotton producer and is third
largest consumer in the world. Cotton yield is influenced
by several biological factors which include many diseases
of cotton. Among diseases bacterial blight is a potential
threat to the cotton caused by Xanthomonas campestris
pv. malvacearum (Vauterin et al, 2000). Yield losses due
to bacterial blight of cotton depends upon the type of
cultivars and age of the crop plant (Mishra and Krishna,
2001). Although the use of fungicides for the management
of disease is superior method but currently it is not
successful because of its drawback of pollution and
systemic nature of bacterium (Gan et al, 2006). Pedley
and Martin, (2003) resulted that resistant varieties have
been advocated in the past for the management of this
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disease. It was the most efficient and eco-friendly method
for the management of bacterial blight of cotton. Use of
resistant varieties is one of the commercial method for the
management of disease because it makes possible to
avoid other management strategies including acid-
delinting seed, sanitary practices during ginning and
processing, applying fungicides to seed and the
destruction of diseased plant residues followed by tillage
operations (Thaxton and El-Zik, 2001; Turkkan and Dolar,
2009). Development of resistant variety is a long-term
procedure and short-term solution is the screening of
available germplasm of cotton for the source of resistance
against bacterial blight of cotton, that's why the present
study was designed with the objective to find out source
of resistance against bacterial blight disease of cotton.
MATERIALS AND METHODS

Fifteen cotton varieties (Bt-986, CIM-595, Bt-MK2, Bt-7,
SLH-336, Bt-121, FH-114, Bt-222, Bt-457, KIRN, Bt-666,
SLH Bt-6, SG-1, SLH-317 and FH-113) were collected
from Ayub Agriculture Research Institute (AARI) and
Cotton Research Institute, Sahiwal. All varieties of cotton
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were planted in field under RCBD during summer 2011
in Research Area of Plant Pathology, University of
Agriculture, Faisalabad, Pakistan Each variety was
considered as treatment having three replications with
plant to plant (P x P) and row to row (R x R) distance of
20 cm and 60 cm respectively. Seeds of these verities
were neither treated with chemical nor given acid
delinting to increase chances of primary infection of the
disease. The agronomic practices were done properly for
the better growth of plants. The data of disease
incidence was collected on weekly basis on seedling,
flowering and at boll formation by using Sheo Raj
disease rating scale of (Sheo Raj, 1988). Scale shows that
if disease incidence on a variety is zero to more than
40% then that variety shows different responses i.e. if
0% = immune, 1-10% = highly resistant, 11-20% =
moderately resistant, 21-40% = moderately susceptible,
> 40% = highly susceptible.

Disease incidence was calculated by using formula
(Jagtap etal., 2012);

. o Total infected plants observed
Disease incidence % = X 100
Tola plants observed
Statistical Analysis: The data obtained with respect to

disease incidence was statically analyzed by using

SAS/STATE software (SAS Institute, 1990) with least
significant design (LSD) at 5% probability level (steel et
al, 1997).

RESULTS

Symptoms reveal the clear image of disease incidence by
which we can easily recognize the disease. The
symptoms appeared in the form of water soaked spots
which were formed as a result of pathogen attack. These
spots became dark brown with the passage of time and
spread on the ventral surface of young leaves. Field
screening of cotton germplasm against bacterial blight
showed highly significant results. A significant difference
was observed among cotton germplasm in terms of
disease incidence. Disease incidence ranged from 15 to
56 percent. Among fifteen varieties FH-114, Bt-121 and
SLH-336 showed moderately resistance to bacterial
blight with disease incidence of 15, 17 and 20%
respectively, while Kirn, SLH Bt-6, Bt-666, CIM-595, FH-
113 and Bt-MK2 showed moderately susceptible
behavior with (29-38%) disease incidence. The varieties
SG-1, Bt-222, Bt-457, Bt-7, SLH-317 and Bt-986 showed
highly susceptible response with (41-56%) disease
incidence against the disease.(Table 1).

Table 1. Response of Fifteen cotton varieties against bacterial blight.

Cultivar/s varieties Disease incidence (%age) Rating Response
FH-114 15m 2 MR
Bt-121 171 2 MR

SLH-336 20k 2 MR
KIRN 29j 3 MR
SLH Bt-6 281 3 MR
Bt-666 34h 3 MR
CIM-595 34h 3 MR
FH-113 35g 3 MR
Bt-MK2 38f 3 MR
SG-1 41e 4 HS
Bt-222 46 c 4 HS
Bt-457 45d 4 HS
Bt-7 46 c 4 HS
SLH-317 50b 4 HS
Bt-986 56a 4 HS
LSD 0.36

*Means sharing same letters in column are not statistically different at 5% probability.

DISCUSSION

Plant disease resistance is characterized by either partial
or complete suppression of pathogen growth or
replication at the site of infection (Bhuiyan, 2009). There
is mechanism behind in each type of resistance which
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supports the plants population to perform action against
a virulent pathogen. When Xanthomonas campestris pv.
malvacearum entered into the mesophyll cells of cotton
leaves they showed necrotic lesions which were due to
the host cells death response against the bacteria which
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prevented them from further attack. This type of
response is called hypersensitive response (HR). In
resistance varieties of cotton the HR mechanism were
not compulsory to initiate with the combination of host
and pathogen it required a source of energy in the form
of ATP which were responsible for efflux of K* and influx
of H* leading to that area where bacteria attacked.
Phytoalexins and phenolic compounds
(Dihydroxycadalene and Lacinilene) were responsible
for induced resistance by phenylpropanoid pathway in
varieties of cotton after the attacked of Xanthomonas
campestris pv.malvacearum, while susceptible varieties
were failed to produce those types of compounds (Goto,
1992).

The Pathogenesis-Related (PR) Proteins were also
accountable for exhibited genetic potential of cotton
against the bacterial blight. Metzger et al. (1999)
reported that most PR proteins in the resistant cotton
plant were acid-soluble, low molecular weight and
protease-resistant proteins located in the vacuole of
plant cells (Van et al, 1999). Cheong et al, (2000)
identified different types of proteins in resistant cotton
plant like peroxidases, ribosome-inactivating proteins,
chitinases, defenses, thionins and oxalate oxidase.
Among these PR-proteins chitinases was most important
because it used to degrading the pathoen cell wall by
their mode of action (Li et al., 2001).
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