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Abstract 

An experiment was conducted in farmer’s field in Kerala during Kharif 2016, to evaluate different 

sources of silicon on dry matter production in rice. The experiment was laid out in a randomised block 

design with three replications and seven treatments using Uma as the test variety. Different silicon 

sources viz., rock dust, fine silica, rice husk ash and potassium silicate and other cultural practices and 

fertilizer management were practiced as per Kerala Agricultural University, Package of Practice. Silicon 

nutrition enhanced dry matter production at various stages in rice except at maximum tillering stage 

Among the treatments, recommended dose of NPK kg ha-1 + fine silica @ 50 kg ha-1 + rice husk ash @ 

250 kg ha-1, has shown the better results with respect to dry matter production in rice. 
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Introduction 

Kerala is an agrarian state and rice is its major food crop. Over the past few years, paddy 

sector of the state had shown decreasing trends both in area and production mainly due to the 

shortage and high cost of labour and also due to several soil-related constraints viz. soil acidity 

and iron and aluminium toxicities. (Thomas, 1996) [12]. Most of the soils of Kerala are lateritic 

in nature, where the main soil related constraints are iron and aluminium toxicity and high 

phosphorus fixation rates. Laterite soils have a huge amount of free iron oxide, which often 

leads to crust formation, leading to the poor emergence of rice seedlings after sowing and 

eventually producing poor crop stand thus reducing crop yields (Mahajan and Gupta, 2009) [6]. 

Silicon (Si) is the second most abundant element in the earth's crust and it has recently gained 

attention in crop production especially in the cereal crops like rice owing to its beneficial 

effects such as increases crop growth and yield, imparts resistance against several abiotic and 

biotic stresses (Epstein, 2001) [4]. Silicon reduces the concentration of toxic elements like iron, 

aluminium and also corrects soil acidity in laterite soils (Devanur, 2015) [3]. Si nutrition 

improved photosynthesis, possibly through enhanced mesophyll conductance and also due to 

stronger stems producing more upright leaves, which capture more sunlight. Silicon also acts 

as a soil amendment in laterite soil and increases the depth of penetration of the root system 

and the proportion of thicker to thinner roots in rice (Padmaja and Verghese, 1966)  [8]. Si 

enhances top length, number of stems and fresh and dry weight of rice (Tisdale et al., 1993). 

With this background, the present study was carried out with an objective to evaluate effect of 

various silicon sources on dry matter production in iron toxic laterite soils of Kerala. 

 

Materials and Methods  
The experiment was carried out during Kharif, 2016 at farmer’s field in Kerala. The soil of the 

experimental site was acidic in nature (pH 4.50), high in OC (1.01%) and sandy clay loam in 

nature. Different silicon sources viz., rock dust, rice husk ash, fine silica and potassium silicate 

are used. All treatments were supplied with similar recommended dose of fertilizers i.e. Lime 

@ 150 kg ha-1 + farm yard manure @ 5 t ha-1 + NPK @ 90:45:120 kg ha-1. The treatments are, 

T1: Fine silica @ 100 kg ha-1; T2: Fine silica @ 75 kg ha-1+ rock dust @ 25 kg ha-1; T3 : Fine 

silica @ 75 kg ha-1+ foliar application of K2SiO3 at maximum tillering stage @ 0.5%; T4 : Fine 

silica @ 50 kg ha-1+ rock dust @ 25 kg ha-1+ foliar application of K2SiO3 at maximum tillering 

stage @ 0.5%; T5: Fine silica @ 75 kg ha-1 + rice husk ash @ 125 kg ha-1; T6: Fine silica @ 50 

kg ha-1 + rice husk ash @ 250kg ha-1; T7: Fine silica @ 50 kg ha-1 + rice husk ash @ 125kg ha-1  
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+ Foliar application of potassium silicate at maximum 

tillering stage @ 0.5%. The experiment was laid out in 

randomized block design with seven treatments and three 

replications with each plot size of 5 m x 4 m using Rice 

variety Uma. Rice seedlings of 25 days old were transplanted 

during the first week of July with a spacing of 20 x 15 cm. 

Silicon sources such as fine silica, rock dust, rice husk ash 

were applied basally as per treatments after final land 

preparation before transplanting, and foliar application of 

potassium silicate @ 0.5 % at maximum tillering stage. Dry 

matter production was recorded at maximum tillering, PI and 

at harvest stage. The sample plants were dried in an oven at 

70 ± 5o C till constant weight and the dry weight expressed as 

kg ha-1. The data obtained were subjected to statistical 

analysis and were tested at five per cent level of significance 

to interpret the treatment differences. 

 

Results  

Dry Matter Production (kg ha-1) 

The results of the statistical analysis of the data on dry matter 

production (DMP) at various growth stages are furnished in 

Table 1. 

The DMP at the maximum tillering stage was not 

significantly influenced by silicon nutrition. However, at PI 

stage DMP varied significantly due to silicon nutrition. The 

highest DMP of 10340 kg ha-1 was recorded in T7 (fine silica 

@ 50 kg ha-1 + rice husk ash @ 125 kg ha-1 + foliar 

application of potassium silicate at maximum tillering stage 

@ 0.5%),which was on a par with T6 (fine silica @ 50 kg ha-1 

+ rice husk ash @ 250 kg ha-1) and T3 (fine silica @ 75 kg ha-

1+ foliar application of potassium silicate at maximum 

tillering stage @ 0.5%) with DMP of 10120 and 9295 

respectively and these treatments were significantly superior 

to the remaining treatments. Effect of silicon nutrition on 

DMP was significant at harvest stage also. The treatment T6 

resulted in the highest DMP of 11376 kg ha-1 and it was 

significantly superior to all other treatments. 

 
Table 1: Effect of silicon nutrition on DMP at maximum tillering, 

panicle initiation and harvest stage 
 

Treatments 
Dry matter production (kg ha-1) 

Maximum tillering Panicle initiation Harvest 

T1 1115 8602 9643 

T2 935 8569 9611 

T3 1155 9295 9974 

T4 3520 9020 9546 

T5 1100 8745 10250 

T6 880 10120 11376 

T7 1155 10340 10270 

S E m± 1280.6 516.4 471.1 

CD (0.05) NS 1125.328 1026.738 

 

Discussion  

Dry Matter Production (kg ha-1) 

The significant impact of silicon nutrition on dry matter 

production (DMP) in rice was observed in the present study, 

except at maximum tillering stage. The highest DMP was 

noticed in T7 (fine silica @ 50 kg ha-1 + rice husk ash @ 125 

kg ha-1 + foliar application of potassium silicate at maximum 

tillering stage @ 0.5%) at PI stage and T6 (fine silica @ 50 kg 

ha-1 + rice husk ash @ 250 kg ha-1) at harvest stage. The 

increased DMP in these treatments could be attributed to the 

higher silicon uptake by the rice plants. According to Savant 

et al. (1997) [10], application of rice hull ash (0.5-2.0 kg m-2) 

resulted in healthy and strong rice seedlings with increased 

biomass. In the present study also the treatments receiving 

rice husk ash (T6 and T7) showed a significant effect on DMP 

endorsing the above result. 

The favorable effect of silicon nutrition on DMP could be due 

to the fact that silicon nutrition maintained the rice leaves in 

an upright position, which helps to receive more sunlight that 

leads to improved photosynthetic efficiency as reported by 

Yoshida et al. (1969) [14]. This was in line with the 

observations of Gong et al. (2003) who reported that there 

was an improved plant height and DMP of wheat even in 

drought situations with silicon application. Vaculik et al. 

(2009) [13] reported that the silicon application had positive 

effects on the majority of observed growth parameters in Rice 

and wheat. Application of 100 mg Si kg-1 to soil improved the 

DMP and leaf area ratio (Rani et al., 1997) [9]. The 

improvement of DMP in rice by silicon application was stated 

earlier by Padmaja and Verghese (1966) [8], Sunilkumar 

(2000) [11], Gong et al. (2003) [5], Batty and Younger et al. 

(2003) [1], Murali et al. (2007) [7] and Bhaskaran (2014) [2] 

also. Si is not yet confirmed to be an essential element in 

plant nutrition, but its momentous role in enhancing the 

growth of rice is obvious from the results. 

 

Conclusion 

Iron and Aluminium toxicities coupled with high soil acidity 

in iron toxic laterite soils are main reasons for the poor 

productivity of rice in Kerala. Recently silicon nutrition in 

rice has gained attention for its positive effects on growth, 

yield and quality parameters in rice, as it increases plant 

growth by making the plant leaves erect, thereby improving 

the photosynthetic efficiency. The results of this experiment 

highlighted that, in view of the dry matter production, 

application of fine silica @ 50 kg ha-1 + rice husk ash @ 250 

kg ha-1 was found to be effective package for increasing 

increasing rice yields in iron toxic laterite soils, along with the 

present KAU Package of Practices recommendation of lime 

@ 150 kg ha-1 + farm yard manure @ 5 t ha-1 + NPK @ 

90:45:120 kg ha-1. 
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