
_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: parmi.iari@gmail.com; 

 

 

 International Journal of Plant & Soil Science 
15(5): 1-7, 2017; Article no.IJPSS.32535 

ISSN: 2320-7035 
 

SCIENCEDOMAIN international 
             www.sciencedomain.org 

 

 

Bronopol (2-Bromo-2-Nitropropane-1, 3-Diol), A 
Chlorine Based Chemical Compound for the 
Management of Bacterial Leaf Blight of Rice   

 
D. Pramesh1,2*, Maruti1,2, A. Saddam1, K. M. Muniraju1,2 and G. S. Guruprasad1 

 
1All India Coordinated Rice Improvement Programme, Agricultural Research Station, Gangavathi, 

Karnataka, Pin-583 227, India. 
2Department of Plant Pathology, University of Agricultural Sciences, Raichur, Karnataka, India. 

 
Authors’ contributions 

 
This work was carried out in collaboration between all authors. Author DP designed the study, 
conducted the field experiments. Authors Maruti, AS, KMM and GSG performed the statistical 

analysis and wrote the first draft of the manuscript. All authors read and approved the final 
manuscript. 

  
Article Information 

 
DOI: 10.9734/IJPSS/2017/32535 

Editor(s): 
(1) Omer Kilic, Bingol University, Turkey.  

Reviewers: 
(1) Levent Son, University of Mersin, Turkey. 

(2) Montaser Fawzy Abdel-Monaim, Agricultural Research Center, Giza, Egypt. 
(3) Wonni Issa, National Research Institute, Burkina Faso. 

Complete Peer review History: http://www.sciencedomain.org/review-history/18951 
 
 
 

Received 1 st March 2017  
Accepted 26 th April 2017 

Published 6 th May 2017 
 

 

ABSTRACT 
 

Aim: Present study was under taken to determine the field efficacy of a chlorine based chemical 
compound for the management of bacterial leaf blight (BLB) of rice. 
Study Design: Randomized complete block design (RCBD). 
Place and Duration of Study: All India Co-ordinated Rice improvement Programme, Agricultural 
Research Station, Gangavathi (5.4319° N, 76.5315° E ), Karnataka, India, during autumn 2014 and 
2015. 
Methodology: Experiment was designed with six treatments of four replications each. A chlorine 
compound BIONOL (Bronopol 100%) was tested at 0.3-0.5 g/l along with Streptocycline 
(Streptomycin sulphate 90% + Tetracycline hydrochloride 10%) at 0.1 g/l, Copper oxychloride at 0.1 
g/l and one treatment comprises the combination (Tank Mixture) of Streptocycline (0.1 g/l) and 
Copper oxychloride (0.1 g/l) for bioefficacy against BLB under field condition. Bio-efficacy was 
evaluated by spraying all the test chemicals after the initiation of the disease symptoms.  
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Results: The test chemical BIONOL at 0.5 g/l was found effective, recorded least Percent Disease 
Index (PDI) of 16.7 (Pooled average). BIONOL at 0.3 g/l performed statistically on par with 
Streptocycline at 0.1 g/l and also with tank mixture of Streptocycline at 0.1 g/l Streptocycline at 0.1 
g/l + Copper oxychloride at 0.1 g/l. Significant increase in the grain yield was observed in the plots 
treated with test chemical BIONOL 0.5 g/l (60.31 q/h) compare to the other treatments which 
recorded yield in the range of 42.82-55.51 q/h.  
Conclusion: Here we report the efficacy of bronopol (2-bromo-2-nitropropane-1, 3-diol), a chlorine 
based chemical compound at 0.5 g/l in managing the BLB disease of rice under field condition. 
 

 
Keywords: Rice; bacterial leaf blight; bionol; bronopol; percent disease index. 
 
ABBREVIATIONS 
 
BLB  : Bacterial leaf blight 
RCBD  : Randomised complete block design  
PDI  : Percent disease index 
 

1. INTRODUCTION 
 
Rice is a staple food crop of 60 per cent of the 
world’s population and more than two thirds of 
the population of India [1]. Rice suffers from 
many diseases caused by fungi, bacteria, 
viruses, phytoplasmas, nematodes and other 
non-parasitic disorders. Among the bacterial 
diseases, bacterial leaf blight (BLB) caused by 
Xanthomonas oryzae pv. oryzae [2,3] is one of 
the most destructive diseases of rice in irrigated 
and rainfed environments in Asia [4]. The 
disease can cause yield loss upto 50 per cent [5-
9] studied the effect of bacterial leaf blight of 
paddy on 12 rice cultivars in Haryana during 
autumn season and found that the yield 
reduction was in the range of 1.92–33.6 per cent. 
In India, the first report of BLB was made by 
Bhapkar et al. and it is one of the most 
devastating diseases during monsoon season 
and a major production constraint in rice 
cultivation particularly in irrigated and rainfed 
lowland ecosystems of rice growing states of 
India [9,10]. 
 
The extent of yield losses incurred due to the 
disease necessitates development of strategies 
for its management. Among the different 
strategies, management based on chemical 
application to control the disease under epidemic 
condition was reported by many researchers     
[11-18]. Most of the previous reports have 
described the effectiveness of the copper based 
chemicals and antibiotics and no reports 
available for bioefficacy of bronopol (2-bromo-2-
nitropropane-1,3-diol), a chlorine-based 
compound on BLB disease management.  
 
Bronopol has been used for the management of 
bacterial blotch disease of mushroom [19], 

bacterial diseases of potato [20] and bacterial 
blight of pomegranate [21]. Currently, available 
traditional bactericides are not very effective 
under field condition and can even enhance 
resistance target bacteria; therefore, the search 
for new antibacterial agents remains a daunting 
task in pesticide science [22-24]. In this study, 
we report the bio-efficacy of a chlorine based 
chemical compound in managing the BLB of rice 
under field condition.  
 
2. MATERIALS AND METHODS 
 
2.1 Field Layout, Chemicals and Crop 

Establishment  
 
A field experiment was conducted at the 
experimental fields of Agricultural Research 
Station, Gangavathi, Karnataka (5.4319° N, 
76.5315° E) during 2013 & 2014 autumn 
seasons. A popular rice variety BPT5204 which 
is susceptible to BLB disease was used for the 
study. Seeds were sown in the month of July and 
seedlings were planted in August. The 
experiment was laid out in Randomised 
Complete Block Design (RCBD) with a plot size 
of 5 × 4 m each for all treatments. Seedlings of 
30 days old were planted in trail plots at 20×10 
cm spacing. All standard agronomic practices 
were followed for crop establishment. Additional 
nitrogen of 50 kg ha-1 was given along with 
normal dose (N2:P2O5:K2O:150:75:75) to facilitate 
high disease pressure. 
 
The RCBD experiment comprises six treatments 
with four replications each. Treatments 
comprises BIONOL (Bronopol 100%) at 0.3-0.5 
g/l, Streptocycline (Streptomycin sulphate 90% + 
Tetracycline hydrochloride 10%) at 0.1 g/l, 
Copper oxychloride at 0.1 g/l and one treatment 
comprises the combination (Tank Mixture) of 
Streptocycline (at 0.1 g/l) and Copper 
oxychloride (0.1 g/l) was used. Bio-efficacy was 
evaluated by spraying all the test chemicals after 
the initiation of the disease. 
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2.2 Artificial Inoculation  
 
Isolation of Bacteria: Diseased rice leaves 
showing typical bacterial leaf blight symptom 
were collected from rice fields and pathogen was 
isolated. After surface sterilization, leaves were 
cut into smaller pieces about 5 x 5 mm in size 
and kept in the test tube containing sterilized 
distilled water for about 10 to 15 minutes, to 
allow the bacteria to ooze out from the leaf 
tissue. Using the sterilized loop needle bacterial 
suspension was streak onto Petri dishes 
containing modified Wakimoto’s medium (WFP) 
[25]. The plates were incubated in room 
temperature (27 ± 1°C) for 2 to 3 days. The 
single yellow, round and smooth margin, non flat, 
mucous colonies were selected and used for 
pathogenicity test as described previously [26]. 
  
After confirmation of the pathogenicity, colony 
producing more virulent symptoms was multiplied 
on nutrient broth. Using three day old bacterial 
culture, a suspension was made (108-109cfu/ml) 
and was artificial inoculated to 55 day old plants 
following leaf clip inoculation method described 
previously [27]. After typical symptom 
appearance, test chemicals with different doses 
were sprayed as per the treatment details           
(Table 1).  
 
2.3 Disease Assessment and Statistical 

Analysis 
 
20 days after the chemical application disease 
assessment was carried out. The disease was 
measured using the disease rating scale of 0-9 
developed by International Rice Research 
Institute (IRRI, 1996) for BLB. Further, the scored 
data was converted into per cent disease index 
(PDI) using formula given below. The data on the 
yield were recorded by marking 3 x 2 m section 
within each plot using a wire frame and tillers 
within the frame were cut and harvested in order 
to determine the yield [28]. Data from autumn 
2014 & 2015 seasons were pooled to get the 
average PDI and yield values. Subsequently, the 
data on disease severity and yield parameters 
were subjected to appropriate statistical analysis. 
 

PDI = [(Sum of the scores) / (Number of 
Observation × Highest Number in Rating 
Scale)] x 100 

 

3. RESULTS AND DISCUSSION 
 
Due to ever continuing variation in the bacterial 
population under field condition, many of the 

chemical are becoming ineffective for bacterial 
disease management [29]. For bacterial blight 
disease of rice, only one antibiotic combination 
(Streptocycline (Streptomycin sulphate 90% + 
Tetracycline hydrochloride 10%) and copper 
based chemical (Copper oxychloride) are in use 
since many years [11-18]. Repeated use of 
Streptocycline and copper compounds has led to 
the development of resistance in many plant 
pathogenic bacteria including Xanthomonas sp. 
[22-23,29]. Therefore, search for the new 
molecule to support the other disease 
management strategies such as cultural, 
biological and host plant resistance is inevitable 
[29].  
 
PDI data from the two consecutive autumn 
seasons (2013 & 2014) indicated the 
effectiveness of a chlorine based chemical 
BIONOL (Bronopol 100%) on BLB PDI under 
field condition. During 2013 and 2014 autumn, 
treatment BIONOL (Bronopol 100%) at 0.5 g/l 
recorded the least PDI of 16.17 (Pooled mean of 
two season) which is statistically superior over all 
other treatments (Table 1 and Fig. 1). Whereas, 
BIONOL (Bronopol 100%) at 0.3 g/l was 
recorded average PDI of 27.2 which statistically 
on par with Streptocyclin at 0.01 g/l (30.38) as 
well as treatment having tank mixture of two 
chemical (Streptocyclin at 0.01 g/l + Copper 
oxychloride at 0.1 g/l) (PDI 26.15). 
  
Results from the present experiment clearly 
indicated the effectiveness of BIONOL (Bronopol 
100%) at 0.5 g/l in managing the BLB under field 
condition. Effectiveness of Bronopol against the 
bacterial diseases of other crop such as bacterial 
blotch disease of mushroom [19], bacterial 
diseases of potato [20], bacterial blight of 
pomegranate [21] has been reported previously 
and here, we report its effectiveness in managing 
the BLB of rice.  
 
Highest grain yield 60.31 q/h (Pooled average of 
the two seasons) was recorded in the plots 
sprayed with BIONOL (Bronopol 100%) at 0.5 g/l 
which is statistically superior over the other 
treatments which recorded the grain yield in the 
range of 42.82-55.51 q/h (Table 2). The 
difference in the yield is mainly due to difference 
in disease severity (Table 1). Previous reports on 
BLB management have also reported the 
increase in the grain yield due to reduction in the 
disease level after chemical application [17,18]. 
 
Presently, bacterial diseases are being managed 
using many strategies either singly or in
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Table 1. Effect of bionol (Bronopol 100%) on rice bacterial leaf blight disease severity 
 
Sl. no. Treatment Dosage 

(g/l) 
Dose 
(g/h) 

BLB Severity (PDI) Pooled 
mean Autumn -2013 Autumn -2014 

Before 
spray 

20 days after 
spray 

Before 
spray 

20 days after 
spray 

T1 BIONOL (Bronopol 100%) 0.3 g/l 150 40.27 
(39.41) 

28.60 
(32.35) 

39.27 
(38.80) 

25.80 
(30.53) 

27.2 
(31.44) 

T2 BIONOL (Bronopol 100%) 0.5 g/l 250 42.21 
(40.54) 

17.52 
(24.76) 

40.21 
(39.35) 

14.82 
(22.65) 

16.17 
(23.70) 

T3 Streptocycline (Streptomycin sulphate 
90% + Tetracycline hydrochloride 10%) 

0.1 g/l 50 49.71 
(44.86) 

30.88 
(33.78) 

39.71 
(39.06) 

29.88 
(33.14) 

30.38 
(33.44) 

T4 Copper oxychloride 0.1 g/l 50 40.56 
(39.54) 

35.55  
(36.60) 

37.55 
(37.80) 

31.36  
(34.06) 

33.45 
(35.33) 

T5 Tank Mixture of T3+T4  (0.1+0.1) g/l 50+50 43.33 
(41.17) 

26.66  
(31.05) 

40.55 
(39.56) 

25.65  
(30.40) 

26.15 
(30.75) 

T6 Control -- -- 45.27 
(42.31) 

60.27 
(50.95) 

41.52 
(40.13) 

49.52  
(44.72) 

54.89 
(47.81) 

Critical Difference at 5% level NS 5.31 NS 4.56 3.58 
Co-efficient of Variation at 5% level NS 10.72 NS 11.35 12.46 

 
Table 2. Effect of bionol (Bronopol 100%) on grain yield 

 
Sl. no. Treatments Dosage 

(g/ha) 
Dosage 
formulation 
(g/ha) 

Grain yield (q/h) Pooled 
mean Autumn -2013 Autumn -2014 

T1 BIONOL (Bronopol 100%) 0.3 g/l 150 58.12 51.55 54.83 
T2 BIONOL (Bronopol 100%) 0.5 g/l 250 65.38 55.25 60.31 
T3 Streptocycline (Streptomycin sulphate 90% + Tetracycline 

hydrochloride 10%) 
0.1 g/l 50 59.38 46.35 52.86 

T4 Copper oxychloride 0.1 g/l 50 53.65 41.35 47.5 
T5 Tank Mixture of T3+T4 (0.1+0.1) g/l 50+50 60.80 50.23 55.51 
T6 Control -- -- 47.88 37.76 42.82 

Critical Difference at 5% level 3.20 3.81 2.58 
Co-efficient of Variation at 5% level 16.82 12.28 11.92 
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Fig. 1. Graphical representation of the effect of bionol (Bronopol 100%) on rice bacterial leaf 
blight disease severity 

 
combination. An integrated management 
approach including the use of plant host 
resistance, intervention with chemical and or 
biological controls, and cultural practices typically 
represents the best overall strategy for effective 
and sustainable disease management. However, 
integrated approaches depend on the availability 
of suitable host plant cultivars, efficacious 
chemical and biological controls, and cultural 
practices that are physically achievable and 
economically suitable such that growers will 
deploy them [29]. Here we report the efficacy of 
bronopol (2-bromo-2-nitropropane-1, 3-diol), a 
chlorine based chemical compound at 0.5 g/l in 
managing the BLB disease of rice under field 
condition.   
 
4. CONCLUSION 
 
Bronopol (2-bromo-2-nitropropane-1, 3-diol) at 
0.5 g/l was shown to be effective in managing 
the BLB disease of rice under field condition and 
hence, increased the total grain yield.  
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