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Abstract 

Field trails conducted under irrigated conditions during rabi season of 2008-09 and 2009-10 in Nellore (Andhra Pradesh) 

for control of Pyricularia grisea in Rice, c.v. NLR -34242. The treatments were: Neem seed kernel extract, Neem cake, 

Neem oil, Panchagavya, Pseudomonas fluorescens, Trichoderma viride and Pongamia pinnata. All the treatments showed 

significant control over the pathogen. Pseudomonas flourescens was found to be most effective in controlling the leaf blast 

and neck blast incidence and increased grain yield and number of filled grains. 
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INTRODUCTION:  

Rice “the queen of cereals” occupies 11% of world’s crop 

area and is a staple food for above 60% world’s population. 

Blast of Rice caused by Magnaporthe grisea (Hebert) Barr 

is an important disease of rice, which accounts for serious 

yield losses in all rice growing areas of the country. The 

fungus Pyricularia grisea attacks at all stages of the crop 

and symptoms appear on leaves and nodes (Seebold et al., 

2004). Bhatt (1988) reported more than 65 % loss in yield 

in the susceptible rice cultivars. For every 10% of neck 

blast about 6% yield reduction and 5% increase in chalky 

kernels are recorded (Katsube and Koshimizu, 1970). Rice 

is the major crop that receives maximum quantity of 

fertilizers (40%) and pesticides (17-18%) and these 

practices pose major challenges in organic rice farming for 

nutrient and pest management. The biological method of 

plant disease management seems to be a better alternative 

to chemical fungicides in managing the blast disease. In 

addition, the biological control of plant pathogens is an 

attractive preposition as it mimics the nature’s own way of 

balancing of population of living organisms (Mukerji et al., 

1992). With the aim of controlling the rice blast by using 

biological control methods the present investigation was 

undertaken in the field trail experiments against the disease 

in order to find out suitable biological control for 

management of blast. 

MATERIALS & METHODS:  

Rice nursery of highly susceptible cultivar Nellore Masuri 

NLR-34242 was sown in the month of November. 

Required quantity of rice seed was soaked in water for               

12 hours and incubated for 48 hours and to induce 

germination. The sprouted seeds were broadcasted 

uniformly over well prepared seed bed and nursery was 

irrigated whenever necessary. The main field was 

ploughed, puddle and leveled with tractor. The plot size for 

each treatment was 9 X 9 meters. 25 days aged seedlings 

were pulled and transplanted with a spacing of 15 X 15 

centimeters and two seedlings per hill. Uniform dose of 60 

Kg P2O5 (SSP) and 40 Kg  K2O per hectare (MOP) was 

applied in the form of urea in three split doses 1/3 as basal, 

1/3 at active tillering stage and 1/3 at panicle initiation 

stage as per the treatments. The experiment was laid in 

RBD with three applications and botanicals, panchagavya 

and bio-control agents were applied. The plant extracts 

were prepared following the method given by Ansari 

(1995) with a slight modification. 10 Kg of neem seed was 

powdered and tied tightly in a cloth and soaked in 10 liters 

of water for over night and next day to the filtrate added 

200gms of surf powder made in 200 liters of spray fluid 

which was sufficient for one acre. Pongamia pinnata seeds 

extract was also prepared in the same way. Pseudomonas 

fluorescens and Trichoderma viride are used as spray fluid 

of 4 ml culture filtrate (containing 10
9
 cgu / ml). 

Panchagavya is prepared according to Selvaraj et al., 2007. 

Spraying were done to the naturally created sick plots with 

botanicals and bio-agents using hand compression 

knapsack high volume sprayer during morning hours. The 

first spraying was given 30 days after transplanting, when 

the incidence of leaf blast disease crossed the economic 

threshold level in the experimental plots. A total of three 

sprays were given during the course of season at ten days 

interval. Weeds were controlled by hand picking. 
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Leaf blast was calculated by selecting 50 hills randomly in 

four corners and middle of the plot. The third leaf from the 

top in each tiller was taken and the disease severity was 

noted as disease score from 0-9 scale (Anonymous, 1980). 

Then it was averaged and calculated the percent disease 

incidence using the following formula. 

𝑃𝐷𝐼  𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝐷𝑖𝑠𝑒𝑎𝑠𝑒 𝐼𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒 =
Average Score

Maximum Score
 × 100 

The observations were recorded thrice, i.e., before spraying 

of fungicides and two times after spraying of fungicides at 

10 days intervals. 

0-9 Scale to calculate leaf blast 

 
Neck blast was calculated by selecting 20 hills randomly in 

four corners and middle of the plots and counted the 

number of affected panicles per hill. Percentage of neck 

blast was calculated by dividing the affected number of 

panicles per hill to the total number of panicles per hill. 

To get the data on yield, the net plots were harvested 

replication wise excluding two boarder rows and yield, the 

net plot was recorded based on which yield per hectare was 

calculated. Number of filled grains per panicle was 

calculated by randomly selecting 20 panicles and counted 

the number of filled grains per panicle and are averaged. 

The data were subjected to statistical analysis and were 

tested at five percent level of significance to interpret the 

treatment differences. 

RESULTS:  

The data on leaf blast and neck blast severity are presented 

in Table-1. Periodic observations on blast severity were 

recorded. Leaf blast severity was to the tune of  56.5 

percent in untreated plots. In the present study, compared to 

untreated plots all the organic treatments studied effectively 

controlled the disease. Among the tested treatments, 

application of Pseudomonas 4 ml/l was found most 

effective in controlling leaf blast, and the percentage of leaf 

blast incidence was 13.1 %. This was followed by 

application of NSKE which showed a disease incidence of 

20.3%. Next in the order of decreasing efficacy were neem 

cake, Trichoderma, panchagavya, neem oil and Pongamia. 

In case of neck blast also Pseudomonas spp. was the most 

effective with 15.7% disease incidence. This was followed 

by NSKE 22.0%. The highest percent of neck blast 

incidence was observed in untreated check plots (44.4%). 

Grain yield (Table-1) varied in tune with the disease 

incidence. Untreated plots showed higher incidence of blast 

disease first with leaf blast and at later stage with severe 

incidence of neck blast. Hence the crop suffered and yield 

levels were only 1446 kg / ha. Among the different organic 

compounds, an application of Pseudomonas 4 m/l was 

found very effective in controlling both the diseases. Hence 

the yield levels obtained were 3296 Kg / ha. This was 

followed by NSKE 50 m/l were 2836 kg / ha. 

 
The experimental site showing the difference between the 

check plot and the treatment plots. 

TABLE-1 – EFFICACY OF DIFFERENT ORGANIC COMPOUNDS ON BLAST DISEASE OF RICE AND ITS YIELD OF VARIETY -                 

NLR 34242 

S
l.

 N
o

. 

Treatment 
Concent

ration 

Percentage of Leaf Blast Percentage of Neck Blast Yield in Kg/ ha Number of grains / panicle 

2008 2009 

Average 

of 

2 years 

2008 2009 

Average 

of 

2 years 

2008 2009 

Average 

of 

2 years 

2008 2009 
Average 

of 2 years 

1 NSKE 50 ml/l 19.2 21.5 20.3 21.6 22.4 22.0 2889 2783 2836 94 89 91 

2 Neem cake 
500 Kg/ 

ha 
21.3 23.6 22.4 23.5 25.6 24.5 2710 2627 2668 92 86 89 

3 Neem oil 0.5 ml/l 30.3 30.5 30.4 34.1 36.5 35.3 2011 2081 2046 76 71 73 

4 Pongamia spp. 30 ml/l 31.3 31.4 31.3 37.2 39.0 38.1 1971 1954 1962 73 70 71 

5 Pseudomonas spp. 4 ml/l 13.2 15.1 14.1 15.3 16.1 15.7 3327 3265 3296 103 98 100 

6 Trichoderma spp. 4 ml/l 23.4 25.4 24.4 26.3 27.1 26.7 2633 2573 2603 89 82 85 

7 Panchagavya 50 ml/l 28.6 29.6 29.1 32.6 33.3 32.9 2093 2123 2108 79 72 75 

8 Untreated check  55.2 57.8 56.5 43.2 45.6 44.4 1482 1410 1446 63 60 61 

 S.E.M +/-  1.5 1.3  1.7 1.8  110 126  134 168  

 C.D @ 5%  4.6 4.1  5.1 5.6  360 408  425 510  

 C.V. %  12.6 13.1  9.3 10.5  9.4 7.5  8.3 9.4  
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DISCUSSION:  

During both years 2008 and 2009, the leaf blast severity 

was found to be significantly less in all treated plots over 

control. Pseudomonas spray was found the most effective 

treatment in controlling the leaf blast followed by NSKE. 

The same was found even in case of neck blast. A range of 

20.3 % to 31.3% of disease incidence occurred over the 

control in all others treatments.  

Grain yield and number of filled grains recorded were also 

maximum in the plots treated with Pseudomonas spray. 

Pseudomonas fluorescens followed by NSKE showed 

maximum control of leaf blast, neck blast and increased the 

yield attributes. These results were in line with Kumar et 

al., 2001, Ahmed et al., 2003, Bharati et al., 2001, Tiwari 

et al., 2009. The efficacy of NSKE was also reported by 

some workers like Netam et al., 2011. 

Panchagavya also significantly increased the yield 

attributes and decreased the disease when compared to 

check is well documented by Yadav et al., 2006. 

Thus, there were numerous instances citing   the   beneficial  

effects of organic sources and this was clearly brought out 

in the present study. Organic sources irrespective of its 

origin proved beneficial in suppressing leaf and neck blast 

in rice in the present study bringing fore the hidden 

benefits. 
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