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ABSTRACT 
 

Effectiveness of some fungicides and antibiotics for the control of bacterial 
leaf blight in rice was tested at Adaptive Research Farm, Gujranwala, Pakistan 
and farmer’s field (tehsil Wazirabad, Gujranwala), during Kharif, 2006-2008. The 
Bordeaux mixture (2.5:2.5:300 i.e. 2.5 kg copper sulphate, 2.5 kg quick lime and 
300 l/ha water), copper oxychloride 50% (1.25 kg/ha), oxytetracycline (0.75 l/ha) 
and streptomycin (0.50 kg/ha) alone and in combination with each other were 
tested and compared with untreated plot. Significantly  low incidence of 
bacterial leaf blight was recorded when Bordeaux mixture alone (40.89 and 
44.06 %) and in combination with oxytetracycline (38.67 and  42.67 %) and 
streptomycin (36.89 and 39.55 %) were applied as compared to  control (56.00 
and 63.45%) at the research farm and farmer’s field, respectively. These three 
treatments also gave maximum yield i.e 4.24, 4.27 and 4.34 tons per hectare at 
research farm and 3.45, 3.46 and 3.52 tons per hectare at farmer’s field, 
respectively. Bordeaux mixture alone gave maximum net return (Rs. 9375 /ha) 
followed by its combination with oxytetracycline (Rs. 8975/ha) and 
streptomycin (Rs. 8375 /ha). A loss of Rs.950, Rs.1550 and Rs.1700 per hectare 
occurred by the application of oxytetracycline streptomycin alone and their 
combination with each other, respectively, which is attributed to non-
effectiveness of antibiotics and their high price. It is concluded that Bordeaux 
mixture proved more effective, broad spectrum and economical than copper 
oxychloride and antibiotics. 
 
KEYWORDS: Oryza sativa; bacterial leaf blight; antimicrobials; fungicides; 

cost benefit analysis; Pakistan.  
 

INTRODUCTION 
 
Rice (Oryza sativa L.) plays a pivotal role in the economy of Pakistan after 
cotton as an export item. It is also a staple food of the people of this country. 
Rice diseases especially bacterial leaf blight (BLB) are a limiting factor faced 
by the farmers in all rice tracts i.e. district Gujranwala, Hafizabad, Sialkot and 
Narowal, particularly areas of tehsil Wazirabad. Widely distributed and 
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devastating disease of rice is BLB caused by bacterium (Xanthomonas 
oryzae pv. oryzae). Its symptoms are observed at the tillering and booting 
stage. The disease increases with plant growth and reaches its peak at the 
flowering stage. The severity and significance of damages caused by 
infection necessitate the development of strategies to control and manage 
the disease for minimizing the crop loss, which is reported to be 50 percent 
or even more in severe cases. Losses due to BLB in Tropical Asia vary from 
2 to 74 percent depending upon certain factors such as location, weather 
conditions, crop stage and cultivars (9, 10, 15). Similarly, Ou (12) reported 
that yield losses due to BLB disease range from 20 to 30 percent though in 
severely infected fields the losses may reach upto 80 percent. 
 
A lot of work (4, 7, 8, 17) has been done to control the disease through 
copper based chemicals and antibiotics. Bactericides, particularly antibiotics 
such as streptomycin satisfactorily control several important bacterial 
diseases of crops. Copper compounds have served as fungicides and also as 
bactericides (18). Copper oxychloride performed the best for  BLB control  
followed by Vitigran Blue with 43.25 and 48.19 percent disease incidence, 
respectively against  control (71.08 %)  and these treatments gave the  
highest paddy yield (3.63  and 3.58 t/ha) (5). Ahmad et al. (1) recommended 
spray of Cupravit or Vitigran Blue (3 g of water), to check further spread of 
disease. Spraying of copper fungicides alternately with streptomycin (250 
ppm) is reported to be effective in controlling the BLB. 
 
The earlier studies have identified some chemicals and antibiotics with 
relative efficacy against the disease. However, effective control of the 
disease has not been recorded (13). Bordeaux mixture is the most widely 
known and generally useful and economical among all sprays used against 
parasitic fungi as well as for bacteria (2). Nyvall (11) reported that panicles 
would be sterile and unfilled due to severe attack of BLB. As there is no 
single effective control measure is available against this disease, some 
cultural practices may minimized disease incidence (14). 
 
The present study was carried out to evaluate the effectiveness of some 
fungicides as well as antibiotics single and in combination with each other, for 
the control of BLB in hot spot area of district Gujranwala.  
 

MATERIALS AND METHODS 
 
This study was conducted at Adaptive Research Farm (ARF), Gujranwala, 
Pakistan as well as at farmer’s field particularly in hot spot area of tehsil 
Wazirabad (Gujranwala) during kharif 2006 to 2008. Layout system was 
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RCBD with three replications having a net plot size of 5x10 meter. Thirty days 
old rice nursery (cv. Basmati Super) was transplanted in a well puddled field 
with plant to plant and row to row distance of 22.5 cm during first fortnight of 
July each year. The crop was fertilized with a heavy dose of nitrogen (145 
kg/ha) in three splits to make crop more susceptible to the disease incidence. 
All phosphorous, potash and 1/3rd nitrogen were applied at the time of last 
puddling, 1/3rd nitrogen were 25 days after   transplanting (DAT) and 1/3rd at 
50 DAT. All agronomic practices were kept uniform in each treatment. The 
detail of treatments is given below:- 
 

T1 = Check 
T2 = Copper oxychloride 50% @ 1.25 kg/ha  
T3 = Oxytetracycline @ 0.75 l/ha 
T4 = Streptomycin @ 0.50 kg/ha 
T5 = Bordeaux mixture at 2.5:2.5:300/ha (2.5 kg copper sulphate + 2.5kg quick lime + 

300 l of water/ha)            
T6 = Copper oxychloride @ 1.25 kg/ha+ oxytetracycline @ 0.75 l/ha. 
T7 = Copper oxychloride @ 1.25 kg/ha + streptomycine@ 0.50 kg/ha. 
T8 = Bordeaux mixture + oxytetracycline @0.75 l/ha 
T9 = Bordeaux mixture + streptomycin @ 0.50 kg/ha 
T10 = Oxytetracycline @ 0.75 l/ha + streptomycin @ 0.50 kg/ha 

 
The bacterial suspension was prepared from leaves with growing BLB lesions 
soaked in water (25 g/l) for 30 minutes according to Khan et al.(6). 
Inoculation was applied at booting stage of the crop and fungicides and 
antibiotics were sprayed 24 hours after inoculation followed by two further 
sprays at weekly intervals. Data on the disease incidence on percentage 
basis were taken 15 days after completion of spray on visual estimates by 
examining the whole plot for BLB disease symptoms. Disease incidence was 
assessed following the scale for BLB in rice crop determined by Sanaullah et 
al. (14).  
 

BLB scale (%)  Description 
0 = Not seen 
5 = A pale yellow leaf tips seen in patches 
15 = Leaf tips affected and dry in patches 
25 = Every plant affected and about one fourth of leaf area destroyed 
50 = Every plant affected and about half of the leaf area destroyed 
75 = About three fourth of the leaf area destroyed by blight 
95 = Only a few leaves left green, but stems were green 
100 = All leaves dead, stems also dead or dried 

 
The crop was harvested at maturity. The data regarding number of filled 
grains, unfilled grains and paddy yield were recorded. Cost benefit ratio 
(CBR) was computed on the basis of prevailing rates of labour, inputs and 
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the produce. Data collected were analyzed statistically using Fisher’s analysis 
of variance techniques and LSD test was applied at 5 percent probability 
level to compare the treatment means according to Steel et al. (16).  
 

RESULTS AND DISCUSSION 
 

Disease incidence 
 
The attack of BLB was present in all the treatments under study. However, 
Bordeaux mixture alone (T5) and in combination with oxytetracycline (T8) and 
streptomycin (T9) suppressed spread and development of BLB for 10-15 days  
at Adaptive Research Farm (40.89, 38.67 and 36.89 %) (Table 1) and at 
farmer’s field (44.06, 42.67 and 39.55%) (Table 2). The data showed no 
significant difference in disease incidence between control (56.00%), 
oxytetracylcine(57.34%), streptomycin (54.56%) and oxytetracycline + 
streptomycin (52.11%) at Adaptive Research Farm. Almost similar results 
were observed at farmer’s field i.e. control (63.45 %), oxtetarcycline (62.66 
%), streptomycin (60.11%) and oxytetracycline + streptomycin (59.00 %). 
Application of antibiotics failed to control the disease. Similar results have 
been reported earlier (1, 3, 4, 7, 8, 17). However, these results contradict the 
findings of Webster and Sill (18) who recorded that bactericides, particularly 
antibiotics such as streptomycin, satisfactorily control several important 
bacterial diseases of crops. 
 
Number of filled grains per panicle 
 
The results (Table 1) revealed that maximum filled grains per panicle 
(112.66) were obtained from the application of Bordeaux mixture in 
combination with streptomycin (T9) followed by Bordeaux mixture mixed with 
oxytetracycline (T8) (110.91) and Bordeaux mixture alone (T5) (109.83) at 
Adaptive Research Farm. Same trend was observed at farmer’s field i.e. 
96.15, 95.36 and 93.61 grains per panicle in these treatments, respectively 
(Table 2). All these treatments did not differ significantly with each other. The 
plots treated with copper oxychloride alone (T2) and in combination with 
oxytetracycline (T6) and streptomycin (T7) gave significantly lower numbers of 
grains per panicle at Adaptive Research Farm (93.03, 98.92 and 101.07) 
(Table 1) and at farmer’s field (86.44, 87.96 and 88.24) (Table 2), 
respectively than Bordeaux mixture and their combination with antibiotics. 
Untreated plot (T1) produced minimum filled grains per panicle both at 
research farm (84.84) and farmer’s field (80.25) which was significantly at par 
with oxytetracycline (85.40 and 81.27), streptomycin (86.70 and 81.46) and 
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their combination with each other (87.75 and 81.89), respectively. These 
results are in line with the findings of Ou (12) and Nyvall (11) who stated that 
number of grains and their development were more in disease free areas. 
 
Table 1. Disease incidence, filled grains per panicle, sterility percentage and paddy 

yield as affected by different fungicides and antibiotics at Adaptive Research 
Farm, Gujranwala (average of 2006 to 2008). 

 
Treatments BLB 

incidence 
(%) 

Filled 
grains/ 
panicle 

Unfilled 
grains/ 
panicle 

Sterility 
(%) 

Paddy 
yield 
(t/ha) 

Yield 
increase 

/decrease 
over check 

(%) 
T1 56.00a 84.84c 24.48a 28.85 3.74e - 
T2 49.44bc 93.03b 14.91b 16.03 4.01bcd 7.22 
T3 57.34a 85.40c 22.89a 26.80 3.73e -0.27 
T4 54.56ab 86.70c 22.90a 26.41 3.82de 2.14 
T5 40.89de 109.83a 11.23bc 10.41 4.24ab 13.37 
T6 47.40c 98.92b 13.95bc 14.10 4.10abc 9.62 
T7 46.78cd 101.07b 14.87b 14.72 4.17ab 11.50 
T8 38.67e 110.91a 11.12bc 10.03 4.27a 14.17 
T9 36.89e 112.66a 10.05c 8.92 4.34a 16.04 
T10 52.11abc 87.75c 24.17a 27.54 3.87cde 3.48 
LSD at  
P< 0.05 

5.913 6.912 4.556 - 0.249 - 

Means sharing the same letter do not differ significantly (P<0.05), using LSD test.  
 
Sterility percentage / unfilled grains per panicle 
 
The data indicated that maximum sterility percentage 28.85, 27.54, 26.80 
and 26.41 were recorded at research farm (Table 1) and 31.50, 29.93, 29.68 
and 29.32 at farmer’s field (Table 2) in control (T1), oxytetracycline + 
streptomycin (T10), oxytetracycline (T3) and streptomycin (T4), respectively. 
Minimum sterility percentage was noted in case of Bordeaux mixture + 
streptomycin (T9) (8.92 and 10.30), Bordeaux mixture + oxytetracycline (T8) 
(10.03 and 10.78) and Bordeaux mixture alone (T5) (10.41 and 13.80) at 
research farm and farmer’s field, respectively. Copper oxychloride alone and 
in combination with oxytetracycline and streptomycin gave slightly higher 
sterility percentage i.e 16.03, 14.10 and 14.72 at research farm and 18.94, 
17.77 and 16.51 at farmer’s field, respectively.  These results are in 
conformity with those of Ou (12) and Nyvall (11) who reported severe 
impairment of grain development and a consequent increase in panicle 
sterility under severe conditions of BLB incidence.  
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Table 2. Disease incidence, filled grains per panicle, sterility percentage and paddy 
yield as affected by different fungicides and antibiotics at farmers field (tehsil 
Wazirabad, Gujranwala) (average of 2006 to 2008). 

 
Treatments. Attack 

of BLB 
(%) 

Filled 
grains/ 
panicle 

Unfilled 
grains/ 
panicle 

Sterility 
(%) 

Paddy 
yield 
(t/ha) 

Yield 
increase 

over 
check 
(%) 

T1 63.45a 80.25d 25.28a 31.50 3.12d - 
T2 52.00b 86.44cd 16.37b 18.94 3.34abcd 7.05 
T3 62.66a 81.17d 24.09a 29.68 3.15cd 0.96 
T4 60.11a 81.46d 23.88a 29.32 3.17cd 1.60 
T5 44.06cd 93.61ab 12.92ce 13.80 3.45a 10.58 
T6 51.44b 87.96bc 15.63bc 17.77 3.36abc 7.69 
T7 47.33bc 88.24bc 14.57bc 16.51 3.42ab 9.61 
T8 42.67cd 95.36a 10.28de 10.78 3.46a 10.91 
T9 39.55d 96.15a 09.90de 10.30 3.52a 12.82 
T10 59.00a 81.89cd 24.51a 29.93 3.19bcd 2.24 
LSD at 
P< 0.05 

4.862 6.496 3.278 - 0.231 - 

Means sharing the same letter do not differ significantly (P<0.05), using LSD test.  
 
Paddy yield 
 
The results revealed that Bordeaux mixture alone (T5) and in combination 
with oxytetracycline (T8) and streptomycin (T9) gave higher yield of 4.24, 4.27 
and 4.34 tons per hectare at Adaptive Research Farm   and 3.45, 3.46 and 
3.52 tons per hectare at farmer’s field, respectively. These treatments were 
followed by copper oxychloride in combination with oxyteteracycline (T6) and 
streptomycin (T7) at Adaptive Research Farm (4.10 and 4.17 t/ha) and 
farmer’s field (3.36 and 3.42 t/ha). These treatments were at par with each 
other. Antibiotics failed to increase the yield at both sites. However, slight 
increase with the application of streptomycin alone and in combination with 
oxytetracycline was observed. These antibiotics were statistically at par with 
control plot. Untreated plot gave the lowest yield both at Adaptive Research 
Farm (3.74 t/ha) and farmer’s field (3.12 t/ha). These results are in 
accordance with the earlier findings (5, 9, 10, 12, 15).   In spite of chemical 
control, field sanitation such as removing weed hosts, rice straws, ratoons 
and volunteer seedlings is important to avoid infection caused by this 
disease. Likewise, maintaining shallow water, providing good drainage during 
flooding, ploughing rice stubbles and straw after harvesting are management 
practices which may also be exercised for better results. Judicious use of 
fertilizer, especially nitrogen and proper plant spacing are recommended for 
BLB management.        
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Net benefit 
 

The economic analysis calculated on the basis of average paddy yield of 
three years (Table 3) revealed that plot treated with Bordeaux mixture alone 
(T5) gave the highest net returns (Rs. 9375/ha) followed by their 
combinations with oxytetracycline (T8) (Rs. 8975/ha) and streptomycin (T9) 
(Rs. 8375/ha). Copper oxychloride mixed in oxytetracycline (T6),  
streptomycin (T7) and alone (T2) gave  low  net  benefit i.e. Rs.4425, Rs.4325 
 
Table 3. Economic analysis of different fungicides and antibiotics applied to rice 

(average of three years 2006-08) at Adaptive Research Farm and farmer’s 
field. 

 

Treat- 
ments 

Average 
yield (t/ha) 

Additional 
yield  over 

check 
(t/ha) 

Additional 
income 

over check 
(Rs/ha) 

Additional 
expenditure 
over check 

(Rs/ha) 

Net 
income 
(Rs/ha) 

Cost benefit 
ratio (CBR) 

T1 3.43 - - - - - 
T2 3.68 0.25 6250 2175 4075 1: 2.87 
T3 3.44 0.01 250 1200 -950 1: 0.21 
T4 3.50 0.07 1750 3300 -1550 1: 0.53 
T5 3.85 0.42 10500 1125 9375 1: 9.33 
T6 3.73 0.30 7500 3075 4425 1: 2.44 
T7 3.81 0.38 9500 5175 4325 1: 1.84 
T8 3.87 0.44 11000 2025 8975 1: 5.43 
T9 3.93 0.50 12500 4125 8375 1: 3.03 
T10 3.53 0.10 2500 4200 -1700 1: 0.60 

 
and Rs.4075 per hectare, respectively. However application of 
oxytetracycline (T3), streptomycin (T4) and their combination (T10) proved 
ineffective with a loss of Rs.950, Rs.1550 and Rs.1700 per hectare, 
respectively. Bordeaux mixture alone (T5) also provided the highest CBR 
(1:9.33) followed by Bordeaux mixture + oxytetracycline (T8) (1:5.43) and 
Bordeaux mixture + streptomycin (T9) (1:3.03). Antibiotics i.e. oxytetracycline, 
streptomycin and their combination with each other provided negative CBR 
i.e. 1:0.21, 1:0.53 and 1:0.60, respectively. Copper oxychloride alone and in 
combination with oxyteracycline and streptomycin also gave low CBR 1:2.87, 
1:2.44 and 1:1.84, respectively. These results coincide with the findings of 
Butler (2) who reported that Bordeaux mixture is most useful and economical 
among all sprays and widely used against parasitic fungi as well as for 
bacteria.   
 

CONCLUSION 
 

It is concluded that Bordeaux mixture at 2.5: 2.5: 300 (2.5 kg copper sulphate 
+ 2.5 kg quick lime + 300 l/ha water) proved more effective and economical 
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than other fungicides and antibiotics for control of BLB in rice. Two to three 
sprays of Bordeaux mixture at booting stage as preventive measure with 8-10 
days interval is recommended. Ready-made copper compound and 
antibiotics did not prove so much effective. However, a systematic search of 
bio-control agents that would bring about significant BLB suppression in field 
conditions, is necessary to establish biological control as a suitable strategy 
for resource thirsty poor rice farmers. Moreover, innovation of resistant 
varieties against BLB is the most effective way to fight against disease. 
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