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ABSTRACT 
 

Singh Astha, Srivastava, S.S.L. and Akram, M. 2007. Studies on Bacterial Leaf Blight of Cotton (Gossypium spp.). Int. J. Sustain. Crop 
Prod. 2(3): 25-29 
 

Bacterial leaf Blight of cotton is a major seed borne foliar disease that attacks the crop at all growth stages. 
Research studies were conducted in the Oilseed Research Farm, Student Research Farm of Chandra Shekhar 
Azad University of Agriculture and Technology, Kanpur. The lab experiments were carried out in the Plant 
Pathology Department laboratory. The objective was to screen the commonly used varieties of cotton for 
resistance, assay the pesticides efficacy against the pathogen and to determine the media for optimum growth of 
the pathogen to conduct lab studies. In media studies for the best growth of the pathogen it was found that 
Nutrient broth supported the best growth of the bacterium followed by Muller Hinton agar. Good growth was 
obtained in case of Potato sucrose peptone and Ayer, Rupp and Johnson media. In the screening of varieties 
grown commercially in North India against the pathogen out of 40 varieties none was free from this disease. 
However, 6 varieties were resistant namely Lohit, Shyamli, Acala 3080, LD 419, RG 8, CAD 4, 10 were 
moderately susceptible and rests were susceptible under natural conditions to this disease. The efficacy of 12 
fungicides and 2 antiseptics was tested by disc plate method against the bacterium. Thiram, Mercuric chloride, 
Carbendazin + Mancozeb, Bavistin, Captan and Formaldehyde gave good results in ascending order. The 
efficacy of 7 was tested against the pathogen out of which streptomycin and chloramphenicol gave best results. 
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INTRODUCTION 

With nearly 8 million hectares under the cotton crop, India ranks first in the world in respect of area and fourth in 
total production which has reached the level of 63.3 lakhs of bales. The other major cotton growing countries of the 
world are the United States of America, Russia and China. Cotton was earlier grown in an area of 8.9 million 
hectares in India with an annual production of about 17.1 million bales (1bale=170kg) of fiber and 4.3 million 
tonnes of cotton seed (Economic Survey, 2005). India grows on a commercial scale varieties falling under all the 
four cultivated species of Gossypium, viz. G. hirsutum, G. barbadense, G. arboreum and G. herbaceum.  The 
predominant species cultivated is G. hirsutum, which covers about 50 per cent of the area of 8 million hectares, 
followed by G. arboreum with 29 per cent and G. herbaceum with 21 per cent. The area under G. barbadense is 
negligible and covers only a few thousand hectares. Cotton research and development efforts are directed towards 
progressively increasing the area under G. hirsutum and replacing, as far as possible, the area under the old world 
species. 

The cotton crop in the United States is now approximately 99 per cent G. hirsutum and one per cent G. barbadense. 
In Russia, G. hirsutum is grown over 92 per cent of the area and G. barbadense over the rest of the area. Diseases of 
cotton also cause severe reduction in yields by affecting germination, by killing the seedlings, by lowering the 
productivity of plants and also by affecting the quality of lint. Root-rot and wilt, caused by several fungi, bacterial 
blight and anthracnose are the major diseases of cotton in India.  

Bacterial blight is one of the most important diseases of cotton and was reported in India from Rajapalayan, 
Tamilnadu in 1918 (Singh, 1963). The disease causes severe losses because it reduces photosynthetic activity by 
destroying the chlorophyll content in leaves and stem. Losses are less when only leaves are infected but when stem 
lesions are formed, the losses may be as high as 90%. Subsequent to its first report it is known to occur in all cotton 
growing states of India because of which this disease also became a mandate crop disease in the Indian Agriculture 
Research Institute, New Delhi for few years. The disease is caused by the bacterium, Xanthomonas axonopodis pv. 
malvacearum (Smith) (Xam). In North India the cotton farmers need to know the suitable common varieties of 
cotton to be grown and also information about chemical control with advent of new pesticides. Therefore the main 
objective of this research was to screen the commonly used varieties of cotton for resistance, assay the pesticides 
efficacy against the pathogen and to determine the media for optimum growth of the pathogen to conduct lab 
studies.   

MATERIALS AND METHODS  
Isolation Bacteria associated with cotton leaf were obtained by streaking loopful of bacterial suspension prepared 
from infected leaf lesion on Nutrient Agar (NA) and Mueller Hinton (MH) Broth medium. After 36 hrs of 
incubation at 270C single colonies were obtained which were further purified on NA, maintained and stored at 
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40C.Saprophytic foliage bacteria and pathogenic Xanthomonas axonopodis pv malvacearum (Xam) could be 
differentiated by inoculating each isolate by leaf infiltration method separately on susceptible cotton variety. The 
plants that produced prominent leaf blight symptoms were due to infection pathogenic bacterium and in this way 
saprophytic and pathogenic isolates could be separated. 

SCREENING OF VARIETIES 

The recommended cotton cultivars grown at the Oilseed Research Farm, Kalyanpur, Kanpur were tested in vivo 
during the Kharif season 2005. On the basis of reactions suggested by Hunter et al., 1968 all varieties were placed in 
various categories of resistance and susceptibility and depicted in the following Table- 
 

Table 1. Categories of resistance based on symptom production  
Rank Symptoms Status of Resistance 

I No lesion visible to naked eye Free 
II Pin point lesion drying rapidly Resistant 
III Larger lesions drying gradually Moderately susceptible 
IV Water soaked big lesions develop after drying Susceptible 

 
Bioassay of fungicides and antiseptics against Xam 
Bioassay is the evaluation of the efficacy of different fungicides/antiseptics against the causal bacterium (Xam).  
Here paper disc method of Loo etal (1945) and as adopted by Swarup et al. (1965) was employed to carry out this 
Bioassay.  
 

Procedure  
Filter paper discs (diameter 6 mm) were soaked in aqueous solution of respective chemicals (Fungicides and 
antiseptics) according to their recommended doses separately and kept aside for drying. The bacteria seeded MH 
broth was taken by a cotton swab and evenly applied on the MH Agar plates that were to be used for the bioassay 
and were labeled as Xam 1 to Xam 9. The discs were labeled as F1 to F12, A1 to A2 and C, for 12 fungicides, 2 antiseptics and 
control respectively. Three replications of each treatment were taken. Petri dish with discs C soaked in sterile water served as 
control. All plates (F1, F2, F3, F4 in Xam 1, Xam 2 & Xam 3, F5, F6, F7, F8 in Xam 4, Xam 5, Xam 6, F9, F10, A1 & A2 in Xam 
7, Xam 8 and C in Xam 9) were kept for incubation at 32°C for 48 hrs. After incubation clear-cut inhibition zone could be 
seen. This zone around the paper discs was measured in mm. The treatment included 12 fungicides and 2 antibiotics.  
 

Sensitivity Test with Antibiotics 
In this, the evaluation of various antibiotics on basis of sensitivity of the bacterium against then is done. The Xam 
strain was tested for seven different antibiotics    namely– Streptomycin, Chloramphenicol, Tetracycline, Kasu B 
(Kasugamycin), Kanamycin, Gentamycin and Vancomycin. The results taken were based on the following zone size 
interpretative chart.  
Table 2. Zone size interpretative chart  
Antibiotic  Concentration (mg) Resistant dia (mm) Intermediate dia (mm) Sensitive dia (mm) 

Streptomycin  30 12 12-16 <16 
Chloramphenicol  30 12 13-17 <18 
Tetracyline  30 14 15-18 ≤18 
Kanamycin  30 14 15-18 ≤19 
Gentamycin  10 12 13-14 ≤15 
Vancomycin  30 - - <15 
Kasu B.  Commercial concentration - - <12 
 

RESULTS AND DISCUSSION 
 

Effect of media on the growth of the bacterium 
Various media have been formulated taking into consideration the nutritional requirements of bacteria and other 
microorganisms. However, all of them do not support the growth of all bacteria equally well owing to variation in 
nutritional requirement of each bacterial species. With an objective of selecting the best culture medium for growth 
of the bacterium under study, ten different culture media were used and the bacterium was grown both on solid and 
in liquid states. 
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Table 3. Showing growth of pathogen (in O.D.) in liquid media 
S. No. Name of the media Average optical density 

1. Nutrient both 0.198 
2. Muller Hinton agar 0.156 
3. Potato sucrose peptone 0.054 
4. Ayer, Rupp and Johnson 0.050 
5. Peptone glycerol 0.030 
6. Mayudhi and Walker 0.025 
7. Czapek’s dox 0.019 
8. Asparagines’ glucose 0.018 
9. Dye’s 0.014 

SE = 0.000055, CD = 0.00012 

Graph 3 : Showing growth of Xam on various media 
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Figure 1. Graph showing the growth of Xam on different media 
 
Screening of cotton germplasm 
The cotton germplasms grown by the scientists at the Oil Seed Research Farm CSA University of Agriculture & 
Technology, Kanpur were selected for recording the disease incidence. The growing of resistant varieties is the best 
management strategy against diseases. Thus a total of 40 most commonly grown verify (desi and exotic) were sown 
under natural condition during crop season 2005 to find out the degree of resistance in each variety. The grade of 
infection was based on the lesion type as suggested by Hunter et al. 1968. 
Table 4. Screening of the cotton germplasm against the Bacterium 

S.No. Grade Variety 

1 Free  Nil  
2 Resistant  Lohit, Shyamli, Acala 3080, LD 419, RG 8, CAD 4 
3 Moderately susceptible  LD 341, LD 227, H777, LD 262,  LD 327, LD 106, LD 132, LD 230, LD 133, 

Madhu 
4 Susceptible  Vikas, CA 52, C 899, CA 29, CA 870, Pusa 116, Pusa 95, PRS 74, PKV 81, Pusa 

79, Pusa-2, Pusa 34, LH 1136, H 1008, LH 1250, CA 4781, Pusa Ageti/Pusa 13, 
Pusa 20, Pusa 109, Pusa 110, R 5634, RS 649, Akala 44 
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It is avid from the results in Table 4 that out of 40 varieties of cotton screened, none was free from this disease. 
However, 6 varieties were resistant, 10 were moderately susceptible and others were susceptible under natural 
conditions to this disease. 
 

In vitro Bioassay of fungicides and Antiseptics against Xam   
The efficacy of 12 fungicides and 2 antiseptics was tested against the bacterium Xam by paper disc assay method. . The zone 
around the paper discs was measured in mm. The data is presented in following Table 5 the treatment included 12 fungicides 
and 2 antibiotics.  
 

Table 5. Showing efficacy of fungicides and antiseptic chemicals against Xam (Bioassay Test) 
S.No. Disc No. Name of fungicides Doses Diameter (mm) 

1 F1 Bavistin 0.02% 11.5 
2 F2 Wettable sulphur 0.02% 0.0 
3 F3 Thiram 0.02% 13.5 
4 F4 Indofil M45 0.02% 0.0 
5 F5 Indofil Z78 0.01% 0.0 
6 F6 Blitox 50 0.02% 0.0 
7 F7 Carbendazim + Mancozeb 0.02% 12.0 
8 F8 Benomyl 0.02% 0.0 
9 F9 Ferbam 0.02% 0.0 

10 F10 Plantvax 0.1% 0.0 
11 F11 Captan 0.02% 11.0 
12 F12 Copper Sandoze 0.05% 0.0 
13 A1 Mercuric chloride 0.1% 13.0 
14 A2 Formaldehyde 0.05% 9.0 
15 C1 Control _ _ 

SE = 0.97, CD = 1.98 
 

The effect of different media on the growth of Xam was seen and it was found that nutrient broth (liquid form) 
supported the best growth of Xam followed by that of Mueller Hinton Broth. Present findings are supported by the 
results of Bhatt and Patel (1955) who reported the Xanthomonas spp. grows well on nutrient agar media. Mueller 
Hinton broth also gave good results almost comparable to Nutrient broth so the bioassay studies were made taking 
MH broth and MH agar media for better results. Nayudu (1963) found that synthetic media supported the best 
growth of Xam but in the present study, better growth was obtained on agar, Rupp and Johnson’s medium among 
the synthetic ones.  
 

Sources of Resistance 
To find out the sources of resistance 40 varieties were screened against Xam under natural, conditions none of those 
were found free from Xam.Six varieties were resistant, ten moderately susceptible and twenty four were found to be 
susceptible. Patel and Kulkarni (1948), Ramachandran (1950) reported that G. herbaceum and G. arboreum 
cultivars were mostly immune and resistant to this disease whereas G. barbadense and G. hirsutum are susceptible. 
Singh and Verma (1971) reported Reba – B50 to be resistant against BLB. In present screening of cotton varieties, 
Akala 3080, Lohit, Shyamli etc. were found to be resistant. The susceptible varieties were Vikas, CA52, C899, 
H1008 etc. In all, 24 varieties were found to susceptible. The in vitro bioassay was done with 14 different 
fungicides, antiseptics and 7 different antibiotics. In this bioassay study 13 chemicals in total were found effective.  
According to Singh and Verma (1971), Plantvax (0.1%) (a systemic fungicide) was found effective for controlling 
BLB disease whereas in our studies, Plantvax was found totally ineffective against Xam. According to 
Thirumalachar et al. (1956) Phytobacteriomycin, Polymixin Streptomycin, Terramycin, Neomycin, 
Chloramphenicol and Kanamycin. In present study it was found that Streptomycin and Chloramphenicol were 
highly effective and Kanamycin was intermediately effective. Jayachandran and Shanmugan (1979) showed that 
three applications of copper oxychloride (Blitox 50) @ 0.1% + Agrimycin 100 reduced secondary infection of BLB, 
whereas in present study application of copperoxychloride alone @ 0.02% did not give any positive results. The 
findings in present study are more or less in agreement with the results of earlier workers as far as efficacy of 
chemicals is concerned. However, among fungicides, Thiram gave best results against Xam and among antibiotics 

Astha Singh et al. 



Int. J. Sustain. Crop Prod. 2(3) (August 2007) 
 

29

Streptomycin @ 30 mg conc. gave excellent results followed by chloramphericol @30 mg conc. and Kasu B @ 30 
mg conc. Gentamycin, Tetracycline, Kananycin and Vancomycin were intermediately effective against Xam.  
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