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ABSTRACT: Silicon is one of the important and necessary elements for rice growth, which has useful 
effects on rice growth. In shortage of this element, the plant goes to nutritional tribulation and we will be 
witness of discordance in growth. Also, silicon cause that the plant resist against pests and illnesses, so 
it is recommended that in mineral nutrition argument of rice silicate fertilizer should be used. In this 
survey of pure silicate fertilizer, rice husk and rice husk ash at different levels in 8 treatments and 4 
repetitions was done. Measuring of specification was done in 3 stages maximum tillering flowering and 
maturity. The results showed that by applying related treatments morphological specifications, plant 
height, number of tiller, leaf area, leaf stem and total dry weight and silicon density in leaf texture and 
stem and a progressive process which in tillering stage was significant 1%level. Also by applying 
treatments at different levels we were witness of increasing in grain yield that was significant at 5% level. 
We saw that the most grain yield was related to treatment T4 contain 500gr grain husk and the least 
yield was related to treatment T1. It is suggested that we can use rice husk and it is ash as recyclable 
mineral nutrient instead of chemical fertilizer, and we would see convenient results in growth, because 
as silicate chemical fertilizer cause to increasing in yield, number of cluster in hill and increasing in dried 
matter. 
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INTRODUCTION 
 

 Silicon is a useful element for organic plants growth (Ma and Takahashi 2002). In rice, silicon is well known as 
a necessary element useful effects of silicon is different proprietarily with growth situations (Epstin 1999 and 
Savant 1997). In rice, silicon sediment in textures cause to decreasing of water tension by reduction of 
transpiration, improving of light absorption by keeping straight the blade, increasing of resistance to illnesses and 
bugs and lodging (Epstin1994, Ma and coworkers 2001). Rice husk is a lateral product that consist nearly 20% of 
the grain and contain cellulose, lignin and silicon (Julia 1985). In rice progressed process industry, tried that quality 
and worth of lateral product (husk) be suitable, so that it is economical worth does not be at risk (Takahashi 1995). 
Unfortunately in Iran because the lateral product does not have industrial uses such as oil and fertilizer, it is not 
very important and no try is done in maintaining and keeping it is quality. The silicon existent in rice husk has an 
erratic structure and almost consist 20% of husk. Rice industry could burn rice husk as an energy source and 
produce ash which had 60% silicon. Also rice husk can be used for producing silicone gel in a chemical process 
(Iller 1972). Research results showed that rich husk ash production contains nutrient materials which makes it able 
to use as the fertilizer (Hoston 1972). In the other word, rice husk is a complementary potential fertilizer source that 
is suitable for rice plant. Rice husk ash has silicon as the main component. This ash has almost 80% silicon using 
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rice husk ash 0.5_1 kg in per square meter in nursery cause to strong and safe plant of rice (Sitany 1997). Using 
rice husk ash cause to producing more grain and straw in paddy and the yield increase too (talashiker 1995, savant 
1997, ray 1997). Ouring a research in Srilanka by using 740kg rice husk ash in hectare cause to increasing in yield 
and a resistant product (talashiker 1995). Schneider and his coworkers in 1986 by investigating of silicate fertilizer 
on rice in soils found out that grain yield increased. 
 

MATERIALS AND METHODS 
 

 For surveying on silicate fertilizer, rice husk and husk ash affects growth and rice grain yield (Shiroodi cultivar) 
at pot situation, a test is done in Mazandaran province, in Amol in 2011-2012 at country rice research institution 
assistance. This test was done at 36" and 28 min of north and 52" and 23 min of east geographical position, where 
had Mediterranean climate with yearly 800ml rain fall and average temperature of 22"c. This test as a completely 
randomize design, involves 8 treatments and each treatment in 4 repetitions and each repetition with 3plants. 
Treatments were involve (without silicate fertilizer t1), silicate fertilizer (contain sio0,t2: 72.9%), 250g husk t3. 500g 
husk t4 , 105g husk ash (as weigh as 250g husk t5), 210g ash, (as weigh as 500g husk t6) and 125g husk with 
52.5g ash t7 and 250g husk with 105g ash t8. At first for determining chemical and physical specifications, the soil 
analyzed. the seeds disinfected by hypo chloride sodium solution and mold killer solution, benomil 2×1000 for 30 
second and washed with distilled water and then seeds placed in transplanting box for preparing transplanting 
under laboratory condition every day or 2 days the seeds watered, when the transplanting reach to the 2n d or 3 r d 
leaf stage (transplanting height, 25 cm) conveyed to the related pots and transplanted at 3 cm depth of pots soil. 7 
days before that transplanting transfer, tentative treatments along with phosphor, and potassium and oreh fertilizers 
about 2 gr: based on 100 kg, 100 kg, and 200 kg respectively in hectare, mixed with soil to 20cm depth in all pots. 
During growth for weed controlling just hand weeding was done, and to control rice stem borer during a stage 
diazinon used as a 1×1000 solution and plants water need controlled during growth period. Measurement of 
specifications was done in 3 stages (tillering stage, flowering stage, maturity stage). In all stages, plants height, 
number of tiller, leaf area leaf and stem dry weight and silica density in leaf and stem texture measured. Also work 
and works components evaluated. Plants height and panicle length measured based on centimeter by meter. The 
number of tiller was counted and leaf area was measured by leaf area value meter device. Number of filled grains 
and unfilled grains counted too to measure stem and leaf dry weight after putting the wet samples in an oven for 48 
hours with 75c temperature, their dry weight measured by an accurate scale. To measure the amount of silica in 
plant textures we used yoshida method in 1976 , so , after cutting leaves and stems related to each treatment dried 
them for 24 hours at 75c temperature in the oven and then broke to pieces and willed  the samples and digested 1 
gram from each sample in mixed acid. Then put them on hot plate for 4 hours at 250c-350c temperature, until that 
samples color turn to milky. We washed the samples which contained 1ml or 2ml milky colored solution with 20cc 
distilled water, and passed its components from ash less filter paper (we did it twice with distilled water) then 
repeated washing with 10ml normal hydraulic acid 0.1, and put the ash less paper into the beaker to measure the 
existent silica in texture and then put it in electric oven with 45ct for 4 hours and measure the with an accurate 
scale. MSATS and SAS analyzed for variance with statistical software's and Dancan average comparison did on 5 
percent chance level 
 

RESULTS AND DISCUSSION 
 

Result discussion  
 At flowering stage variance analyze showed that by using dealt treatments raise of plant height was significant 
at 5 percent level. Number of tillers, dried weight of leaf and silica density in leaf and stem texture wad significant at 
1 percent level, but progressive process of leaf area and dried weight of stem and total dried weight was not 
significant (Table 1). Among the dealt treatments, treatment 8 on numbers of tiller and leaf area and treatment 4 on 
height stem and panicle and total dry weight had the most effects (Table 2). During the surrey on 10 samples of 
rice different cultivars that did in flowering stage by silicate fertilizer increasing dry weight of plant increased and 
silica treatments cause to increasing in height by increasing of silica levels leaf area and number of tillers increased 
which was significant at 5 percent. (Agar, 1993). Snyder and his coworkers 1986 believed that one at useful effect 
of silica in flowering stage is increasing of tillers number. During the study showed that the effect of potassium 
silicate on specifications such as number of tiller leaf area and leaf dry weight is an increasional effect that this 
increasional effect was significant at 5% level (Gerami, 2005). 
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Table 1. variance analyze of different treatments effect of silicate fertilizer on rice morphologic specifications and growth at 

flowering stage 

*: has statistical difference at 5% level    **: has statistical difference at 1% level Ns: doesn’t have statistical difference at 5% 
level 

  
 At maturity stage variance analyze showed that by using the related treatments progressive process of using 
plants height was significant at 1% level, but this progressive process was not significant for other specifications 
such  as leaf area, number of panicle, filled grain, unfilled grain, leaf and stem dry weight and total dry weight (table 
3). Treatment 8 had the moist effect on leaf area, number of panicle and decreasing of unfilled grains and total dry 
weight and stem dry weight, treatment 4 had the most effect on grain yield that was significant 5% level (table 4). 
Elawad and his coworkers in 1982 found that at maturity stage by using silica compounds plants height increase 
and maybe this increasionbe affective by effecting on cell growth or meiosis. Fallah 2000 study showed that at 
maturity stage by increasing silica levels plants height would increase, but is not significant. A report showed that 
plants dry weight would increase by raising silica levels (ma and taka hashi, 1990) silica setting and sediment on 
leaf and stem textures cells caused that we be weight at maturity stage (idris, 1975). Also a study by ecada and 
taka hashi showed the importance of silica for rice yield and quality. Manad in 2003 believed that progressive 
process of silica levels on yield is through effect on the number of spikelet in panicle and percentage of ripe grain 
and 1000 grain weight. Matsu and his coworkers in 1995 believed that in silica shortage condition we are witness of 
decreasing in number of panicle and spikelet and number of filled grains and its maturity. During a report by using 
potassium and sodium silicate fertilizers on unfilled grain we were witness of decreasing process that decreasing 
process was significant at 5% level (Gerami, 2005).Rani in 1997 found that by increasing of silica levels grain yield 
and number of panicles of each plant and spikelet of each panicle will increase. 
 

Table 2. Variance analyze of different treatments effect of silicate fertilizer on morphologic specifications at complete maturity 
 
Source Of 
Variation 

 
df 

 

Height 
cm 

LAI 
cm 

Panicle 
Length 

Number of panicle in 
hill 

Fill 
grain 

Un fill  
grain 

Total 
dry 
weight 

Panicle dry 
weight 

Grain 
yield 
g/hill   
 

Repetition 3 14.28 7357.8 
ns 

0.79 5.53 3.05 10.36 7.18 3.46 18.25 

Treatment 7 150.35** 5790.8ns 2.05ns 12.96ns 136.2ns 69.6ns 177ns 83.08** 95.2* 
Error 12 14.66 3852 1.75 8.82 49.85 29.1 74.34 19.98 37.08 
CV  3.6 11.18 5.75 13.95 18.51 16.18 13.2 22.8 15.3 

 
Table 3. clear effect s of studied treatments on rice morphologic specification and growth (Shiroodi cultivar) a tillering and 

Flowering stage in pot condition 
Specification 
      Stage 

 
height 

number 
of tiller 

Leaf 
area 

Leaf dry 
weight 

Stem dry 
weight 

Total dry 
weight 

Leaf  silica 
density 

Stem silica 
density 

Tillering T2 T8 T2 T8 T4 T8 T2 T2 
Flowering T4 T8 T8 T2 T4 T4 T2 T2 

T1- without silicate fertilizer      T2- contain sio2 79.9%       T3- 250gr husk      T4- 500gr husk  T5- 105 gr husk ash and 250 gr 
husk  T6- 210gr ash and 500gr husk   T7- 125gr husk and 52.5gr ash         T8- 250gr husk and 105gr ash 

 
Table 4. Clear effect s of studied treatments on rice morphologic specification and growth (Shiroodi cultivar) at maturing stage in 

pot condition 
Specification 
        Stage 

 
height 

Leaf 
area 

Number of panicle Filled 
grain 

Unfilled 
grain 

Total dry 
weight 

Leaf 
dry 
weight 

Stem 
dry 
weight 

grain 
yield 

Maturity T2 T8 T8 T4 T8 T8 T4 T8 T4 

 
 

 
Source of 
variations 

 
 
df 

 

Height 
cm 

Number 
of tiller 

Leaf area 
cm2 

Leaf dry 
weight 

Stem 
dry 
weight 

Panicle 
dry 
weight 

Total dry 
weight 

Leaf silica dry 
matter 
percentage 

Stem silica dry 
matter 
percentage 

repetition 3 6.87 8.76 12910.9 1013 11.5 1.29 24.16 0.02 0.002 
treatment 7 51.7* 45.33** 39033.4ns 2.31* 20ns 2.52ns 46.43ns 0.68** 0.039** 
Test error 2 16.82 3.9 23904.9 0.88 9.98 1.57 22.34 0.017 0.003 
cv 1 3.85 5.41 11.57 9.2 13.5 16.78 12.24 1.77 1.18 
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