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Introduction 
 

Rice blast caused by Magnaporthe oryzae 

B.C. Couch is one of the major diseases of 

rice in several rice ecosystems of both tropical 

and temperate regions. The disease results in 

heavy yield losses ranging from 35 to 50 per 

cent and in certain cases, losses were 

estimated to be as high as 100 per cent 

(Padmavathi et al., 2005). Although, neck 

blast is more destructive in terms of yield 

loss, leaf blast may cause severe damage 

before plants reach reproductive phase of 

growth (Seebold et al., 2004).  

Nitrogen is an essential nutrient that affects 

crop growth, yield and quality, required at 

early and mid tillering stages to maximise the 

panicle number and during reproductive stage 

to produce optimum spikelets panicle
-1 

(Sathiya and Ramesh, 2009). Silicon has 

beneficial role in increasing the crop yield, 

reduces lodging and in decreasing the 

incidence of different diseases like rice blast, 

sheath blight etc as rice being a typical 

siliciphilous plant.  

 

Although the effect of N on yield has been 

studied but effect of N and Si on blast 
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Nitrogen and silicon have been considered beneficial for plant growth and plant health. To 

assess the effects of nitrogen and silicon on yield attributes and host plant resistance to 

blast disease in rice,  three N levels (N1: 120, N2: 150, N3: 180 kg/ha) and four Si 

applications (Si0: Control, Si1: 5%, Si2: 10% and Si3:15%) were used in a factorial 

experiment in completely randomised block design with four replications. The yield 

attributes viz., the number of panicles m
-2

 and panicle weight, biological yield and harvest 

index were significantly highest with 120kg N/ha and 15% Si. Leaf blast and neck blast 

incidence increased with increase in level of nitrogen whereas it decreased with increased 

level of Si. Two year study leads to conclusion that treatment combination N1Si3 (120kgN 

ha
-1 

with 15%Si) proved to suitable and economically feasible for increasing yield and 

disease resistance in transplanted rice under temperate Kashmir conditions. 
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incidence has not been studied in Kashmir so 

far. Thus, present investigation was aimed to 

study the effect of nitrogen and silicon on 

yield attributes and blast incidence of rice 

under temperate Kashmir conditions and to 

find out a suitable combination of Nitrogen 

and silicon for optimum crop yield and 

disease resistance. 

 

Materials and Methods 

 

The experiment was laid out in a factorial 

completely randomised block design with 

four replications at Research Farm of Sher-e-

Kashmir University of Agricultural Sciences 

and Technology of Kashmir, Shalimar during 

Kharif season, 2014. The factors included 

three N levels (N1: 120, N2: 150, N3: 180 

kg/ha) and four Si applications (Si0: Control, 

Si1: 5%, Si2: 10% and Si3:15%) and the 

treatment combinations were N1Si0, N1Si1, 

N1Si2, N1Si3, N2Si0, N2Si1, N2Si2, N2Si3, 

N3Si0, N3Si1, N3Si2 and N3Si3. 

 

The number of panicles from ten randomly 

tagged hills of each plot was counted and the 

number was converted into panicles m
-2.

 Ten 

randomly selected panicles from each plot 

were weighed and average weight was 

calculated and expressed in grams (panicle 

weight). Biological yield was estimated by 

adding straw yield to the grain yield. Harvest 

index was calculated by dividing economic 

yield with biological yield. The benefit: cost 

ratio (returns per rupee invested) was 

determined as: Benefit cost ratio=Net 

returns/Total cost of cultivation. 

 

We randomly selected six hills per plot, five 

plants per hill, four leaf per plant (the leaves 

under flag leaf) and leaf blast incidence were 

calculated by the following formula at 33 

days after transplanting (Seebold et al; 2001).  

 

Percentage of leaf blast = number of infected 

leaves/total number of leaves x100. 

We randomly selected fifty panicles per plot 

and evaluated the incidence of neck blast as 

per the last node towards the panicle and then 

obtained percentage of neck blast by the 

following formula at 70 days after 

transplanting (Datnoff and Rodrigues, 2005). 

 

Percentage of neck blast = number of infected 

panicles/total number of panicles x100. 

 

Results and Discussion 

 

The yield attributes viz., the number of 

panicles m
-2

 and panicle weight were 

significantly highest with 120kg N/ha 

followed by 150kgN ha
-1

 (Table 1).It might 

be due to the optimum availability of nitrogen 

(with 120kg N/ha), resulting in more 

synthesis of photosynthesis and a positive 

effect of source to sink relationship that 

resulted in higher panicle number and panicle 

weight (Zaheen et al., 2006). These yield 

attributes were significantly lowest with 

180kgN ha
-1

. Among different Si applications, 

yield attributes were significantly highest with 

15% Si followed by 10% Si that remained at 

par with 5% Si. This could be ascribed to the 

fact that silicon might have been improved the 

photosynthetic activity which enables rice 

plant to accumulate sufficient photosynthates 

that increased dry matter production. In 

addition, the efficient translocation of 

photosynthates resulted in more number of 

panicles and panicle weight. Similar results 

were also obtained by Kim et al., (2012).  

 

Biological yield and harvest index were 

significantly highest with 120kgN ha
-1 

and 

lowest was observed with 180kgN ha
-1

 (Table 

1). These findings are in confirmation by 

Rahman et al (2007). Similarly biological 

yield and harvest index were significantly 

highest with 15% Si followed by10%Si being 

at par with5% Si and significantly lowest was 

recorded with control. Similar results were 

endorsed by Pati et al., (2015).  
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Table.1 Effect of nitrogen levels and silicon applications on yield parameters and blast disease incidence of transplanted rice 

 

 

Treatments Number of 

panicles m
-2

 

Panicle weight 

(g) 

Biological yield (q 

ha
-1

) 

Harvest index 

(%) 

Leaf blast 

incidence (%) 

Neck blast 

incidence (%) 

Nitrogen levels (kg ha
-1

) 

120(N1) 366.80 2.86 170.95 44.96 19.48 1.39 

150(N2) 361.74 2.83 166.61 44.65 25.62 2.31 

180(N3) 357.57 2.80 157.91 44.11 29.98 2.51 

SEm± 1.28 0.006 1.28 0.008 0.71 0.05 

CD(P≤0.05) 3.78 0.019 3.84 0.024 2.08 0.16 

Silicon applications (%) 

Control (Si0) 352.57 2.78 154.16 43.96 34.22 2.75 

5% (Si1) 362.49 2.83 165.97 44.35 25.50 2.30 

10% (Si2) 363.70 2.84 168.30 44.56 23.56 2.09 

15% (Si3) 369.39 2.87 172.20 44.92 16.82 1.14 

SEm± 1.48 0.007 1.32 0.012 0.82 0.06 

CD(P≤0.05) 4.36 0.022 3.88 0.036 2.40 0.19 
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Table.2 Interaction effect of nitrogen levels and silicon applications on leaf blast incidence of transplanted rice 

 

Treatments Silicon applications 

Nitrogen levels (kg ha
-1

) Control (Si0) 5% (Si1) 10% (Si2) 15% (Si3) 

120 (N1) 28.74 24.64 20.77 18.28 

150 (N2) 37.81 28.75 22.98 19.77 

180 (N3) 45.13 32.64 32.06 30.10 

SEm± 0.64 

CD(P≤0.05) 1.88 

 

Table.3 Interaction effect of nitrogen levels and silicon applications on neck blast incidence of transplanted rice 

 

Treatments Silicon applications 

Nitrogen levels (kg ha
-1

) Control (Si0) 5% (Si1) 10% (Si2) 15% (Si3) 

120 (N1) 2.33 1.87 1.03 0.45 

150 (N2) 3.41 3.18 2.33 1.18 

180 (N3) 3.55 3.42 3.30 2.01 

SEm± 0.12 

CD(P≤0.05) 0.37 
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Table.4 Relative economics of transplanted rice as influenced by nitrogen levels and silicon 

applications  

 

Treatments Cost of 

cultivation 

Gross 

returns 

Net 

returns 

B:C 

N1Si0 48522 138929 90407 1.86 

N1Si1 49146 148280 99134 2.01 

N1Si2 49490 150174 100684 2.03 

N1Si3 49834 155941 106107 2.13 

N2Si0 48687 132364 83677 1.71 

N2Si1 49311 145581 96270 1.95 

N2Si2 49655 147330 97675 1.96 

N2Si3 49999 153206 103207 2.06 

N3Si0 48852 128447 79595 1.62 

N3Si1 49476 137549 88073 1.78 

N3S2 49820 139223 89403 1.79 

N3S3 50164 140566 90402 1.80 

 

Leaf blast and neck blast incidence was 

significantly low with 120 kg N/ ha followed 

by 150kgN ha
-1

 and significantly high with 

180 kg N / ha (Table 1). Among various Si 

applications, leaf blast and neck blast 

incidence decreased with increase in Si 

concentration.15% Si showed significantly 

low leaf and neck blast followed by 10%Si 

and 5%Si. Xu et al., (2006) reported that there 

is a positive relationship between plant 

nitrogen content and rice blast incidence. 

Long et al., (2000) reported that application 

of nitrogen above the recommended rate for 

any given cultivar significantly increased 

disease incidence and total lesion area per 

plant. However, resistance induced by silicon 

is the result of increased number of silicified 

bulliform cells in the epidermis of leaves that 

act as a physical barrier to impede penetration 

by M. grisea (Ishiguro, 2001) or due to silicon 

induced enhanced production of phenolics 

compounds and phytoalexins (Rodrigues et 

al., 2004). Lemraski (2013) also reported that 

increase in soil silicon application decreased 

leaf and neck blast incidence but in our case, 

the decrease in disease incidence was more 

because we applied silicon as foliar spray 

which is more effective than soil application.  

Interaction between nitrogen levels and 

silicon applications were significant (Table 2 

and 3). Higher blast incidence was achieved 

in treatment combination 180kgN ha
-1

 and 

control (N3Si0). Significantly lower blast 

incidence was recorded in treatment 

combination 120kgN ha
-1

 and 15%Si (N1Si3). 

Similar trend was observed with neck blast.  

 

This may be due to the reason that in 

treatment combination N3Si0
, 

higher dose of 

nitrogen increases succulence of plant tissues 

making them more susceptible to blast disease 

(Xu et al., 2006). However, the treatment 

combination N1Si3 significantly reduced the 

blast incidence, possibly due to the fact that it 

provides optimum nitrogen dose to the plant 

for yield as supported by data in Table 1 and 

it also provides sufficient silicon to enhance 

disease resistance. The data relative 

economics presented in table 4 revealed that 

benefit cost ratio remained highest Rs. 2.11 

when 120kgN ha
-1

 and 15%Si were applied as 

the treatment recorded the highest net returns 

and minimum cost of nitrogen fertilizer 

during the course of investigation. 
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Higher levels of nitrogen increases 

susceptibility of rice plants to blast disease 

and decreases the yield where as increased 

levels of Si increase host resistance to disease 

and yield attributes. The treatment 

combination N1Si3 (120kgN ha-1 with 15%Si) 

proved to be suitable combination to increase 

the yield and blast disease resistance of rice 

crop with highest benefit cost ratio in 

temperate Kashmir conditions. 
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