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Introduction 
 

Rice (Oriza sativa) is one of the most 

important food crop of India in area, 

production and productivity. Almost 90% of 

the rice is grown and consumed in Asia 

(Khush and Brar, 2002). The areas of western 

Uttar Pradesh, Haryana, Punjab and 

Uttrakhand states are major contributors of 

Basmati rice. The total area of Basmati in 

India is 1676.45 th/ha in which production of 

Basmati rice is 6612.04 th/tonne. The area and 

production of Basmati rice in Uttar Pradesh is 

266.2 th/ha and 1260.69 th/tone respectively 

(AIREA, 2014). Its different varieties are 

mostly cultivated in the several districts of 

western Uttar Pradesh. The production of 

Basmati rice is attributed to several biotic and 

abiotic factors. Among the biotic factors 

disease is the most important factor which 

results in crop losses of $ 5 billion every year 

(Asghar et al., 2007). Rice blast caused by 

pyricularia oryzae Cavara [synonym 

pyricularia grisea Sacc. The anamorph of 

Magnaporthe grisea (Herbert) Yaegashi and 

Udagawa], is one of the most destructive and 

wide spread disease (Jia et al., 2000). This 

disease has caused significant yield losses in 

many rice growing countries e.g. 75% loss 

grains in India (Padmanabhan, 1965). It can 

affect all above ground parts of a rice plant 

leaf, coller, node, neck, parts of penicle and 
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A field experiment was laid out during Kharif 2014 and 2015. Objectives are to evaluate 

Tricyalzole fungicide, bio-agent and botanicals alone and with combination for the 

management of rice blast caused by Pyricularia oryzae in Randomized Block Design 

(RBD) with nine treatments and each treatment replicated thrice using susceptible rice 

variety PB 1121 at CRC research farm of Sardar Vallabhbhai University of Agriculture 

and Technology, Meerut. To minimize, Tricyclazole was sprayed at different concentration 

viz @ 0.03%, 0.06% and 0.12% alone and with combination of plant extract and bio agent. 

All the spray treatments proved effective and reduce blast incidence, severity and 

significantly increased the gain yield compared to control. Among the treatments 

Tricyclazole @ 0.03%+ Pseudomonas fluorescens -3 @ 1x10
8
cfu + Beal leaf extract @ 

10% proved significantly superior over rest of the treatments. 

K e y w o r d s  
 
Fungicides, Rice blast, 

Biocontrol agents, Plant 

extract, Disease 

incidence, Yield and 

disease severity 

 

 
 

Accepted:  

06 September 2018 

Available Online:  
10 October 2018 

Article Info 

 

https://doi.org/10.20546/ijcmas.2018.710.086


Int.J.Curr.Microbiol.App.Sci (2018) 7(10): 777-781 

778 

 

some time leaf sheath. Paddy Blast identify by 

initial symptoms appear as white grey-green 

lesion or spots, with dark green border. Older 

lesions on the leaves are elliptical or spindle 

shaped and whites to gray centers with red to 

brownish or necrotic border. During last few 

years the export of Basmati rice to USA and 

UK has been adversely affected by the 

presence of fungicidal residues of tricyclazole 

in food grains. United States blocked the 

Indian Basmati export due to presence of 

tricyclazole residues in food grains to the 

extent of 0.02-0.04 ppm. However, the 

residual concentration of tricyclazole was 

below its EU MRL of 1 ppm. The 

consignments were rejected as tricyclazole is 

not allowed United States. The fungicide 

residue problem of Basmati rice can be 

tackled through adoption of integrated disease 

management practices, by increasing 

awareness among the farmers about need 

based application of fungicides at 

recommended dosages and at proper time. Use 

of fungicides can be minimized by the 

integrated approach for management of plant 

diseases. Keeping this in view, efforts have 

been made to find out the efficacy of different 

doses of Tricyclazole with bio agent and plant 

extract on the management of blast disease in 

rice. 

 

Materials and Methods 

 

An experiment was conducted to evaluate 

efficacy of fungicides and bio-control agent in 

management of blast by determining different 

parameters like disease incidence, disease 

severity, and total grain yield. The experiment 

was conducted at Crop Research Centre of 

Sardar Vallabhbhai Patel University of 

Agriculture and Technology Modipuram, 

Meerut, U.P. The land was prepared by 

puddling method by applying one ploughing 

followed by two ploughing after one week. 

The plot size for each treatment was 3 x 4 m
2
 

with experiment was laid out in RBD with 

three replications. The fertilizers and other 

recommended cultivation practices were 

followed to raise good crop. The fungicides 

viz., Tricyclazole in different concentration @ 

(0.0.3%), (0.06%), (0.12%), botanical Beal 

leaf extract@ (10%) and Bio-agent Bacillus 

subtilis-13@1 x 10
8
cfu/ml and Pseudomonas 

fluorescens -3@1 x 10
8
 were sprayed. Disease 

scoring of blast was done after second 

application of the treatments, i.e. 75 days after 

transplanting selecting 10 hills of each plot 

following the standard scoring system 

developed by SES (2002). Diseases severity of 

blast was calculated by using the following 

formula from the data scored on a 0-9 scale. 

 

 
 

Similarly, disease incidence was computed 

using the formula as below: 

 

 
 

The yield of grains obtained from each net 

plot was recorded in kilograms after sun 

drying of grains and the grain yield per plot 

was converted into quintal per hectare. 

 

Results and Discussion 

 

In the present investigation foliar sprays with 

Tricyclzole, Pseudomonas fluorescens, 

Bacillus subtilis and Bael leaf extract were 

evaluated in possible combination to assess 

the integrated effect of these combinations on 

leaf blast severity, percent disease incidence 

and grain yield of rice. Field experiment was 

conducted during Kharif 2014-15 and 2015-16  

 

Kharif 2014-15 

 

The result of Kharif 2014-15 revealed that the 

minimum average percent disease severity and 
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disease incidence was recorded (9.37%) and 

(10.67%) in (T6) Tricyclazole@ 0.03+ 

Pseudomonas fluorescens-3@1 x 10
8
 + Beal 

leaf extract@ 10% followed by spraying of 

(T3) Tricyclazole @ 0.12 % i.e., (12.10%) and 

(11.33%) and spraying of combination of 

Triclazole@ 0.03% + Bacillus subtilis-

13@1x10
8
cfu/ml + Beal leaf extract@ (10%) 

i.e., T7 (12.85%) and (13.33%) in 

Tricyclazole@ 0.06% respectively.  

 

The highest disease severity (15.10%) was 

recorded in (T9) Bacillus subtilis -13@1 x 10
8 

cfu/ml and disease incidence (20.33%) in both 

(T5) Beal leaf extract@ 10% and (T9) 

Bacillus subtilis -13@1 x 10
8 

cfu/ml compared 

with untreated control (27.00%) and (33.00%) 

respectively. The maximum yield q/ha was 

recorded 47.33q/ha in (T3) Tricyclazole @ 

0.12 % followed by 46.67q/ha in (T6) 

Tricyclazole@ 0.03+PS-3@1 x 10
8
 + Beal 

leaf extract@ 10% and minimum yield was 

recorded 35.00q/ha in Beal leaf extract@ 10% 

compared to control 26.00q/ha 

 

Kharif 2015-16 

 

The result of Kharif 2015-16 revealed that the 

minimum average percent disease severity and 

disease incidence was recorded (11.10%) and 

(12.00%) in (T6) Tricyclazole@ 0.03+ 

Pseudomonas fluorescens -3@1 x 10
8
 + Beal 

leaf extract@ 10% followed by spraying of 

Triclazole@ 0.03%+Bacillus subtilis-

13@1x10
8
cfu/ml + Beal leaf extract@10% 

i.e., (12.33%) and (13.16%) in Tricyclazole @ 

0.12 respectively. The maximum percent 

disease severity (14.65%) was recorded in 

(T9) Bacillus subtilis -13@1 x 10
8 

cfu/ml and 

disease incidence (18.94%) compared with 

untreated control (25.00%) and (29.51%) 

respectively. The maximum yield q/ha was 

recorded 38.83q/ha in (T6) Tricyclazole@ 

0.03+ Pseudomonas fluorescens -3@1 x 10
8
 + 

Beal leaf extract@ 10% followed by 

37.33q/ha in (T3) Tricyclazole @ 0.12 % and 

minimum yield was recorded 31.16q/ha in 

Beal leaf extract@ 10% compared to control 

21.66q/ha. 

 

The results of our studies are similar to earlier 

of several workers. Hesgde (2006) studied the 

efficacy of biological control agents and 

botanicals against rice blast (Pyricularia 

oryzae) in rice cv. HR-12. Among the 

biological control agents and botanicals, all 

biocidine, P. fluorescens and Neem Gold were 

found be most effective in the reduction of 

leaf blast (24.08, 24.43 and 23.85% incidence) 

respectively. Singh and Prasad (2007) reported 

tricyclazole (beam) as most effective 

fungicide for the control of rice blast and 

increase the yield. While, Vidhyasekaran et 

al., (1997) reported that when P. fluorescens 

applied as foliar spray, it suppresses rice blast 

in field condition. 

 

In Basmati rice, economic losses from reduced 

yield are amplified by a severe deterioration in 

quality. Basmati varieties are more susceptible 

to these diseases and are a serious threat to 

Basmati production and had been reported to 

cause 20-50% loss in total production. 

Although these diseases can be managed by 

fungicides but using fungicides is not a good 

option as it usually left residue. To control 

these diseases, farmers are using tricyclazole, 

carbendazim, Isoprothiolane, Tebuconazole, 

Mancozeb and Streptocycline etc. Among 

these fungicides, Tricyclazole is most 

commonly used. Tricyclazole is a fungicide 

absorbed rapidly by roots and foliage for 

translocation in the plant body. But the 

tricyclazole left residue in Basmati rice grain 

which play a major role in rejection of 

Basmati rice consignment from USA and EU 

countries. USA allowed only tricyclazole 

residue level of over 0.1ppm, whereas EU had 

kept it at 1ppm and Japan had kept it at 3ppm. 

Hence forth, the exports to the niche US 

market have been badly hit due to the 

regulation on Tricyclazole content (Table 1). 
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Table.1 Effect of different treatment for management of blast disease of rice 

 

 

Treatments Average disease 

severity (%) 

Average disease 

incidence (%) 

Average yield 

Q/ha 

Increase yield 

over control (%) 

2014 2015 2014 2015 2014 2015 2014 2015 

Tricyclazole @ 0.03% 14.37 13.65 23.00 19.38 35.67 31.33 27.10 45.20 

Tricyclazole @ 0.06% 13.76 13.53 13.33 13.73 44.00 36.66 40.50 69.25 

Tricyclazole @ 0.12% 11.10 13.56 11.33 13.16 47.33 37.33 45.06 69.86 

Pseudomonas fluorescens 3 @ 1 x 

10
8
cfu/ml 

13.33 13.85 18.00 17.00 40.33 35.00 35.53 54.50 

Beal leaf extract@ 10% 12.37 13.45 20.33 17.22 35.00 31.16 25.71 46.15 

Triclazole@ 0.03% + Pseudomonas 

fluorescens 3 @1 x 10
8
 + Beal leaf 

extract @ 10% 

9.37 11.10 10.67 12.00 46.67 38.83 44.28 75.34 

Triclazole@ 0.03%+Bacillus subtilis-

13@1x10
8
cfu/ml + Beal leaf extract@ 

(10%) 

12.85 12.33 16.00 15.50 41.00 35.85 36.58 67.33 

Triclazole@0.03+ Bacillus substilis 

13@1x10
8
cfu/ml + Pseudomonas 

fluorescens -3 @1x10
8
cfu/ml 

14.65 13.76 15.00 15.87 42.50 36.41 38.82 69.23 

Bacillus subtilis 13 @1 x 10
8 

cfu/ml 15.10 14.37 20.33 18.94 38.77 34.33 32.76 60.92 

Control 27.00 25.00 33.00 29.51 26.00 21.66 -  

CD at (5%) 1.55 0.85 0.78 1.76 1.76 2.23 - - 
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Thus, using minimum dose of appropriate 

fungicide with bio-agents, alternative to 

fungicide help in reducing health hazard by 

minimizing adverse impact on human health 

and environment. 
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