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ABSTRACT: In study The effects of different amounts of silica and potassium fertilizers on yield rice varieties, a 

factorial experiment in rice-based design Randomized complete block with three replicates in crop year 2010 the 

farm was located in Astaneh Ashrafiyeh. It included three levels silica and potassium, and the figure that the first 

factor in the two level 0 and 375 kg per hectare, the second factor in the three levels of 0, 175 and 350 kg per 

hectare and the third factor in the two digit level of Hashemi and Ali Kazemi was. Results showed that the fertilizer 

silica fertile tillers in both cultivars decreased and increased the number of fertile tillers. Increase the number of 

fertile tillers increased the yield. Fused with fertilizer and grain number per panicle fertilizer potassium, silica and 

minor increase in consumption of fertilizers increased grain and straw yield and various amounts of silica and 

potassium, a highly significant difference in both there was a figure. Silica and potassium Chloror fertilizers taking 

the maxi and min grain yield in the Hashemi with 4647 and 3341 kg per hectare and the max and min grain yield 

with Ali Kazemi, respectively 4050 and 3110 kg per hectare respectively. Cultivars in all traits were significant 

differences with each other. 
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INTRODUCTION 

 

 Silica is usually considered as one of the most 

important beneficial elements for rice production as rice 

requires large amounts silica for its growth. (Dobermann 

and Fairhurst 1997). Rice is one of the major cereal crops 

in Iran and so its security is critical. Production of rice 

ranks second among food grains, and half of the world's 

population subsists on rice by receiving the highest 

(26.2%) calories intake from it. Plant rice and millet are 

the owners of straight pods (Noormohammadi et al, 1996). 

With the importance of the physical structure of plants 

found in silica, silica has not been studied as an essential 

element in the standard formulation and solution; there is 

no food and fertilizer. While the scientific evidence an 

emphasis on reinforcing effect of silica on a wide range of 

crops, including rice, sugarcane, wheat is. Cereals, 

especially rice, including plants that can be precipitated 

silica in their leaves. When rice plants are fed with the 

amount of silica and silica, resulting in increased leaf blast 

disease is reduced. The researchers found that increasing 

the concentration of silicon in rice leaves is directly related 

Apo plasticizer. Silica in the leaves of old wooden vessel 

transfer is done. This is because young leaves are infected 

than older leaves. However, the effect of silica on 

resistance of young leaves is also important. The role of 

silica in epidermal cells that acts as a barrier, but there is 

no doubt possible other mechanisms that silica also helps 

in preventing the entry of fungi. Prevent the loss of organic 

material with silica cell walls of fungi are enzymes. Also, 

silica, host cell defenses against the fungus. After the 

Fungi, more siliceous material is deposited. The deposition 
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of this material is a metabolic process that is done through 

the host cell (Malakoti and Tehrani, 1999). Optimal and 

critical about the lack of silica in plant tissue at tillering to 

heading stage of growth of young fully expanded leaves at 

the highest levels of less than 5%, and critical shortages in 

almost optimal time to plant more than 8 to 10% and 

shortages of critical levels less than 5% (Doberman and 

Fairhust,2000). To resolve the shortage of pulp silicate 

silica should regularly soil of rice fields for downgrade or 

normal soil level should be taken one to three tons per 

hectare. Silica grains and fertilizers used to resolve faster 

than silica deficiency. So that from 120 to 200 kg/ha of 

calcium silicate, potassium silicate is used 40 to 60 kg/ha. 

Potassium is the most abundant cation in the cytoplasm 

and potassium salts to the osmotic potential of cells, 

tissues, plants a major contribution to non-saline 

Potassium uptake is highly selective and closely associated 

with metabolically active and high mobility of its features 

at all levels of the plant (Kholdebrin and Eslami, 2001). 

Bahmaniyar and Ahmadian, (2003) in their study showed 

Tarom rice response to potassium fertilizer in 4 levels of 0, 

75, 150, 225 kg/ha of potassium oxide, potassium sulfate 

source is very meaningful the increasing consumption of 

potassium, stem height, number of fertile tillers and 

increase the number of grains per panicle and grain 

number per panicle was reduced to hollow Release of 

potassium from primary minerals is very slow. Meanwhile, 

studies have shown that the potassium release rate of the 

non-flooding is flooding conditions (Dedana and 

Mikkelson, 1985). 

 

MATERIALS AND METHODS 

 

 The trial was conducted in 2010, a farm located in 

Astaneh Ashrafiyeh. Field tested at latitude 37 degrees 16 

minutes north and longitude 46 degrees 56 minutes east 

and a 3 m above sea level is located. A factorial 

experiment in randomized complete block design with 

three replications was carried out. The experiment 

consisted of three factors, the first factor consists of two 

levels, including Hashemi and Ali Kazemi, The second 

factor included two levels of fertilizer and silica values 0 

and 375 kg/ha The third factor consists of three levels of 

potassium Chloror fertilizer values 0 and 175 and 350 kg 

per hectare was considered. Were run was in triplicate and 

the three factors that are totally 36 plots (3×3×2 ×2). 

Previous cultivation of rice has been used in the piece that 

started cropping up after the test was left to fallow. To 

determine the physical properties and chemical soil test 

before the test sample was composed and sandy loam soil 

was texture (Table 1). 

 Cultivated rice varieties used in this experiment were 

local figures Hashemi and Ali Kazemi. Grains of these 

varieties have 95% power and duration of grain 

germination was 3 to 4 days. Because the figures was in 

the area desired to have the best culture. And has high 

yield and quality are excellent and good tillering ability. 

Treasury in the middle of the month April place first and 

then drive to Tyler to help irrigation and then rotivator was 

ready, two days after meeting treasury soil plots with 

dimensions 10×1.5 m were prepared and then by hand, 

into the environment of weed control plots were nitrogen 

and phosphorus fertilizer, urea and super phosphate triple 

respectively 400 and 300 grams respectively, the value 

added to the treasury and trampled by the soil was mixed 

with After the holes filled in by the wood smooth and flat 

surface of was the Treasury. The amount of grain needed 

for the nursery was 60 kg/ha and the need to winnow the 

grains and the grains were broken and hollow from which 

the water soluble salt concentration of 20% was prepared. 

And it was. Healthy grains under water and hollow, gross 

and unhealthy water collects on the surface and removed. 

Healthy grains with water and then wash the fungicide 

Benomil were used for the disinfection of a toxin. Grains 

for 24 hours and then remained in this solution was 

transferred into the bag. Bag at a height of 10 cm from 

ground level to ramp up the excess water will drain. When 

the grain sprouts are ready in about 1-1.5 cm for the 

Treasury, which this time lasted about 4-3 days. Grain 

germination of grains inside the bag before transferring to 

the treasury 0 and 1 were separated by hand and then in 

the treasury was prepared, were sprayed After spraying 

grain, nylon, plastic, metal and put on a bow around the 

flowers were not separated from the treasury to the wind 

and the ambient temperature is controlled. 4 to 5 days after 

grain sprayed both sides put up a little nylon Treasury to 

adjust the temperature and damage to the grain fill.   

Irrigation of nursery grain this time until transfer to the 

main land to the distance between every 1 to 2 days 

continued. This time taken from the Treasury, and 3-2 

days later, 400 gram urea was added to the road to the 

Treasury. 30 days after transplanting to a height of 25 cm 

when it was transferred to the original ground was ready 

for transplanting. Treasury was preparing operations in 

early May when transplanting to 25 cm in height to the 

main land was transferred. Transplanting time work in 2 

June, 2010, working two days after transplanting the 

desired plots were irrigated. Treasury's main rice producer 

in the field and in the Persian month 15May, grains 

germinated and grain lings were distributed and five-day 

Treasury for thirty days after transplanting was done. After 

the substrate preparation, leveling and plots of land were 

classified. Each experiment was repeated with 12 plots that 

were a meter apart. 36 plots, each plot of land with an area 

of 5 meters in length and width of 2 were divided into ten 

square meters. A plot was 30 cm away from each other. 

The total area of the plot is 1500 square meters and 360 

square meters of transplanting. Each plot consisted of 10 

rows with an array of 20 × 20 cm with a number of grain 

lings per hill were planted. Transplanting rice 

transplanting density of 25 plants per square meter in the 

main field was done and was transplanted to soil at a depth 
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of 2 cm. Data analyzed and compared with MSTATC 

software with Duncan's multiple range tests was 

performed at the five percent level.  Draw diagrams were 

performed using Excel software.

 
Table 1. Characteristics of soil in the study area 

 Particle size distribution %    

Soil depths 

(Cm) 
Sand Silt Clay 

Total 

nitrogen 

Organic 

carbon 

Potassium 

absorbent 

(ppm) 

Phosphor 

absorbent 

(ppm) 

Electrical 

Conductivity 

(ds/m) 

0-30 55 42 3 0.28 0.68 114 326.2 1.36 

 
Table 2. Information on meteorological data 

Month Max Temp (◦C) 
Min Temp 

(◦C) 

Rain fall 

(mm) 

Wind Speed 

(m/s) 
Max Humidity (%) Min Humidity (%) 

May 20.8 12.8 117.5 5.7 93.2 71.1 

Jun 29.2 18.6 2 6.5 91.6 75.5 

Jul 31.9 21.4 39.7 5.2 86.5 55.6 

Aug 33.8 20.6 89.6 6.8 89.7 46.5 

Sep 32.3 21 16.1 6 94 54.3 

 

RESULTS AND DISCUSSION 

  

 Effect of silica fertilizer and potassium fertilizer and 

Chloror potassium × silica interaction significant at 1% 

level on the yield indicates (Table 3). According to Table 4 

and Figure (2) fertilizer silica with an average of 3700.4 

kg/ha without fertilizer silica with an average of 3378.4 

kg/ha grain yield was the highest and lowest, respectively. 

The yield difference between two levels of silica fertilizer 

was 322 kg/ha. As can be seen in Table 4 and Figure 3 

Maximum dose of potassium fertilizer, average 3832.7 

kg/ha without Potassium fertilizer, average 3357.9 kg per 

hectare, respectively, the highest and the lowest yield was 

produced. Potassium can increase the number of stomata 

on the leaf surface of rice is Consequent gas exchange and 

absorb more carbon dioxide intensity resulting in increased 

photosynthesis and growth and yield is increased. 

Bahmaniyar and Ahmadian, (2003) presented similar 

results in this respect. Table 3 analyzes the difference 

between the 1% level of fertilizer and manure, silica, 

potassium on yield cultivars was of Hashemi, Ali Kazemi. 

As in Table 4 can be seen, the Hashemite maximum 

amounts of fertilizers, silica, and Chloror of potassium 

with an average of 4647 kg per hectare and minimum 

amounts of fertilizers, silica, and Chloror of potassium 

with an average of 3341 kg per hectare, the highest and 

lowest yield produced said. Ali Kazemi also figure in the 

maximum amounts of fertilizers, silica and potassium 

fertilizers with an average of 4050 kg per hectare and 

minimum amounts of silica and potassium with an average 

yield of 3110 kg per hectare, the highest and lowest yield 

was produced According to Table 3 and Figure 2 was 

observed in the 1% level that silica fertilizer on straw yield 

is significant, with fertilizer silica with an average 6250.6 

kg/ha without fertilizer silica with an average 5924.5 

kg/ha, the highest and lowest straw yield was produced. 

The difference between 326.1 ha, respectively, resulting 

from the production of fertile tillers was greater in the 

treated silica fertilizer. Takahashi and Hino (1978) also 

presented similar results in this regard. According to Table 

3 and Figure 3 it can be concluded that potassium Chloror 

fertilizer at 1% level has a significant effect on straw yield. 

So that maximum use of potassium Chloror fertilizer (350 

kg/ha), with the average 6375.5 kg/ha, the highest yield 

and lowest average yield with 5888.7 kg/ha without 

fertilizer the amount of Chloror potassium is In Table 3 the 

difference in level between 1% potassium Chloror 

fertilizers and manure, silica can be seen on the straw 

yield. So that in Figure 3 can be seen, figure Hashemi in 

the maximum amounts of fertilizers, silica, and Chloror of 

potassium, respectively, 375 and 350 kg/ha with average 

yield 7208 kg per hectare, the highest straw yield and 

minimum values with the mean yield 5883 kg ha that 

produced the lowest straw yield difference was 1325 

kg/ha. Resulting from the production of non-fertile tillers 

and more silica was treated with fertilizer. Ali Kazemi the 

maximum quantities of fertilizers in silica and potassium 

Chloror with an average yield of 6563 kg/ha Fertilizers in 

minimum amounts of silica and potassium Chloror with an 

average yield of 5635 kg per hectare, the highest and 

lowest straw yield was produced. This interaction results 

in increased vegetative growth and higher biomass 

production and the increase in hay production. Fertilizer 

tillers per square meter makes a significant difference in 

the level of 5% on the number of fertile tillers in both 

cultivars (Table 3). In both varieties without fertilizer 

silica with an average of 297.4 the lowest number of fertile 

tillers and fertilizer silica, average 340.8 tiller number, the 

maximum number of fertile tillers into account (Figure 4). 

In both varieties with fertilizer Potassium Chloror, average 

328.8 Maximum numbers of fertile tillers and fertilizer 

Potassium Chloror, average 304.9 tiller numbers, tiller to 

have the lowest (Figure 5). So in both varieties of silica 

and potassium fertilizers without taking them more fertile 
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tillers produced. Analyses of variance of non-productive 

tillers per square meter are presented in Table 3. 

Significant difference in the level of 5% on non-fertile 

tillers of Chloror fertilizer is Potassium. In both varieties 

without fertilizer potassium Chloror with an average of 70 

non-fertile tillers per 350 kg per hectare fertilizer 

consumption, maximum and average Potassium 35.4 non-

fertile tillers per square meter, the minimum number of 

non-fertile tillers accounted said. Thus, in both non-fertile 

varieties tiller fertilizer potassium Chloror Potassium 

fertilizer production is no less. On the other hand, infertile 

tillers heap less silica in the absence of fertilizer silica and 

silica and potassium Chloror fertilizers tillers infertile 

mass increase.  Must say that manure as fertilizer on silica, 

silica growth of vegetative organs such as leaves, stems 

and flowers will increase. Analysis of variance of grain per 

panicle Originally presented in Table 3 were significant at 

the 5% level on the number of grains Panicle main effect 

of fertilizer silica and significant at the 1% level on the 

number of grains per panicle main there are two varieties. 

Silica fertilizer, average 105.9 grains per panicle the most 

original and without silica fertilizer with mean 100.1 

grains per panicle (Figure 6). Silica deficiency in the 

number of panicle, number of grains and grain handling is 

reduced resulting in lower crop yield is encountered 

(Takahashi and Miyake, 1990). Takahashi and Hino 

(1978) showed that the silica spikelet number per panicle 

and grain yield can be raised and stability. The reason 

could be related to effects on carbohydrate reserves of 

silica phenolic said. But the effect of potassium Chloror 

was on the meaning of the adjective. 

 
Table 3. Analysis of variance of selected parameters of recorded data at different levels of silica and potassium on rice cultivars of 

Hashemi and Ali Kazemi. 

S.O.V df Grain yield Straw yield Fertile tillers Non-fertile tillers 
Number of grains per 

panicle  

Block 2 28279 ns 40681 ns 4608 ns 5192 ns 165 ns 

Cultivar (A) 1 595984* 724059** 41276* 778* 5776** 

Silica (B) 1 933478** 956647** 16943 28.444 ns 312.1* 

potassium (C) 2 789325** 773189** 922 ns 2918 ns 15 ns 

Interaction (AB) 1 1144 ns 1278 ns 6110 ns 266 ns 152 ns 

Interaction (AC) 2 21289 ns 17345 ns 1262 ns 1954 ns 198 ns 

Interaction (BC) 2 626345** 609279** 8942 ns 1974 ns 107 ns 

Interaction (ABC) 2 17895 ns 27567 ns 8288 ns 14 ns 242 ns 

Error 22 107188 100787 6788 681 83 

CV (%) 9.25 5.22 25.8 53.3 8.8 
ns= Non significant; * and ** = Significant at 5% and 1% probability level, respectively. 

 
Table 4. Comparison of interaction between silica and potassium fertilizer on grain yield 

Hashemi Ali Kazemi 
Row 

C  × B average (kg/ha) C × B average (kg/ha) 

S2K3 4647a S2K3 4050 a 1 

S2K1 3650b S1K2 3354b 2 

S1K2 3592b S2K2 3342b 3 

S1K3 3550b S2K1 3307b 4 

S2K2 3425b S1K3 3302b 5 

S1K1 3341b S1K1 3110b 6 

 

 
Figure 1. Interaction between silica and Potassium fertilizer levels on rice variety 
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Figure 3. Effect of Kcl on the yield of straw and grain                       Figure 2. The effect of silicon on yield and straw yield 
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Figure 5. Effect of Kcl on the number of fertile tillers        Figure 4. Effect of silica on the number of fertile tillers 

 

 

 
Figure 6. Effect of silica on the number of grains per main panicle 
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CONCLUSION 

 

 Silica fertilizer reduced number of fertile tillers in 

both cultivars and increased the number of fertile tillers. 

Increase the number of fertile tillers increased the straw 

yield. With fertilizer and manure, silica, Chloror 

potassium, increased grain number per panicle and sub-

Silica, potassium Chloror fertilizer consumption and grain 

and straw yield increased and various amounts of silica 

and potassium, a highly significant difference was found in 

both cultivars. Silica and potassium fertilizers taking the 

maximum and minimum grain yield in the Hashemi with 

4647 and 3341 kg per hectare, In the figure, Ali Kazemi, 

respectively, with maximum and minimum grain yield 

were 4050 and 3110 kg per hectare. Cultivars in all traits 

were significant differences with each other. 
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