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Abstract 
Two pot experiments were conducted to study the effect of silicon application 
on growth, yield and uptake of rice plant, to observe the response of silicon 
fertilization in relation to two different soils and to evaluate the optimum rate 
of silicon fertilizer for rice production in each soil during dry and wet season, 
2019 at Department of Soil and Water Science, YAU. The experiment was 
laid out in split plot design with four replications. The main plots were soil 
types; Shwebo and Yezin soils and sub plots were levels of silicon with Si 0, Si 
100, Si 150, Si 200 and Si 250 kg∙ha−1. Urea, T-super and Potash fertilizers 
were applied at recommended dose of DAR (85:12:31 kg∙ha−1 NPK). The cal-
cium silicate fertilizer was used as a silicon source. In dry season, Shwebo soil 
provided the higher tiller numbers, grain yield, straw yield and nutrient up-
take than Yezin soil. In both seasons, panicle numbers per hill were higher in 
Shwebo soil and panicle length and spikelets per panicle were higher in Yezin 
soil. The effect of silicon application on grain yield and Si uptake was found 
in the second season. The maximum grain yield was achieved from the appli-
cation of Si 250 kg∙ha−1 which was not statistically different from the applica-
tion of Si 200 kg∙ha−1. According to this study, the application of Si 200 kg∙ha−1 
in combination with the recommended dose of NPK fertilizers could be used 
to give the optimum grain yield in two soils. Silicon uptake of rice was signif-
icantly increased by all the silicon levels compared to control in two soils. A 
significant interaction was not observed in all parameters in this study. 
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1. Introduction 

Rice is the most important cereal crop in the world and is the staple food for 
over half the world’s population. In Myanmar, total rice sown area in was 7.22 
million hectares with the annual production of 28.01 million metric tons and the 
average yield was 3.92 ton ha−1 in 2018-2019 [1]. Myanmar has lower agriculture 
productivity and the lowest profits from rice production compared to other rice 
bowls in Asia [2]. Increased agricultural productivity can be achieved by the 
combination of many factors such as introduction of new improved varieties, 
effective control of pests, diseases and weeds as well as improved cultural me-
thods, effective use of water, soil improvement and increased use of fertilizers 
[3]. Fertilizer is very important input for intensive rice production and profita-
bility of rice production systems. Silicon is a beneficial element for plant growth 
and is agronomically essential for improving and sustaining rice productivity 
[4]. Silicon (Si) is the second most abundant element in the earth crust [5]. De-
spite its abundance in the soil, Si exists mostly as silica (SiO2) that is not available 
for plant uptake. To be absorbed by plants, Si must be of monosilicic acid 
(H4SiO4) form but the natural release of H4SiO4 from SiO2 is a very slow [6]. The 
critical level of Si in soil is 40 mg∙kg−1 and in rice is (leaf and straw) 5% [7]. Rice 
is a high silicon accumulating plant which contains Si at levels up to 10% in dry 
matter weight [8]. It is estimated that to produce a total grain yield of 5.0 t∙ha−1, 
rice crop removes 230 - 470 kg Si∙ha−1 from the soil [9]. The role of plant silicon 
is important to against biotic and abiotic stress including salinity and heavy 
metal pollution and to increase the efficiency of NPK fertilizers [10]. The prob-
lem of silicon depletion may be found mostly in geologically old soils and long 
term rice producing areas [11]. Intensive agriculture which brings high produc-
tivity together with high removal of silicon may be the reason of reduction of 
silicon level in soils [12]. The farmers commonly burn or take out rice straw 
from rice fields after the harvest for animal feed. As Si is continuously removed 
through harvested products, the Si status of agricultural soil becomes low. Fur-
thermore, if soil nutrients were not replenished by fertilizer application, the Si 
may possibly decrease from season to season. Soil acidification in rice paddies 
can cause Si deficiency since pH affects Si availability in the soil [13]. Myanmar 
is one of the most vulnerable countries to climate change. Awareness of silicon 
uptake by rice and silicon fertilization is becoming important for rice production 
in Myanmar. However, salient research finding on the effect of silicon fertilizer 
in crop production is rare in Myanmar. Therefore, the pot experiment was con-
ducted 1) to study the effect of silicon fertilizer application on growth, yield and 
uptake of rice; 2) to observe the response of silicon fertilization in relation to two 
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locations of soil; and 3) to evaluate the optimum silicon fertilizer rate for rice 
production in each soil. 

2. Materials and Methods 
2.1. Site Description 

This pot experiment was conducted at Department of Soil and Water Science, 
Yezin Agricultural University during the dry and wet seasons in 2019 and the 
area is situated at latitude 19˚50'N, longitude 96˚16'E, 102 meters above sea level 
(Figure 1). 

2.2. Experimental Design and Pot Management 

The experiment was set up as split plot design with four replications. The main 
plots were soil types; Shwebo soil and Yezin soil and sub plots were levels of sil-
icon (Si). Five silicon levels were (0, 100, 150, 200 and 250 Si kg∙ha−1). Yadanar-
toe rice variety (125 days) was cultivated. The soils were collected from 0 - 15 cm 
depth in Yezin and Shwebo lowland rice field. Plastic pots were used and filled 
with 10 kg soil. All treatments were applied with similar recommended dose of 
fertilizers (RDF) at the rates of 85-12-31 (N-P-K) kg∙ha−1. Urea, Triple super-
phosphate (TSP) and Muriate of potash (MOP) were used as the sources of these 
nutrients. Urea was applied at recovery, maximum tillering and heading stages 
as three equal splits, TSP at basal and MOP at recovery and maximum tillering 
stages as two equal splits. The calcium silicate fertilizer was used as a silicon 
source and applied before transplanting. Twenty days old rice seedlings were 
transplanted with one rice seedling into each pot. 

2.3. Soil and Plant Sampling 

Physicochemical properties of soil samples were analyzed before sowing and  
 

 
Figure 1. Location of study area in Myanmar. 
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after harvest of the second season of rice. The soil sample was air-dried and 
ground to pass through a 2 mm sieve. The soil samples were analyzed to deter-
mine soil texture, soil pH, available nitrogen, phosphorus and potassium, acid 
extractable Si, organic matter %, and electrical conductivity. Plant samples were 
collected at harvest stage and analyzed for the total uptake of N, P, K and Si. 
Plant and Soil samples were analyzed at the Soil and Plant Analysis laboratory, 
Soil Science Research Section, Agricultural Natural Resources Management Re-
search Division, Department of Agricultural Research (DAR), Yezin, Nay Pyi 
Taw. 

2.4. Crop Measurements 

Growth parameters such that plant height and numbers of tillers per hill were 
collected two weeks intervals from 14 days after transplanting until harvest. For 
total dry matter (TDM), the rice plant from each pot was taken after harvesting 
and dried in an oven at 70˚C for 48 hours. After that, oven dry weight was used 
and computed for dry matter yield. The number of panicles per hill, panicle 
length, number of spikelets per panicle, filled grain%, 1000 grain weight and 
harvest index were measured after harvest. The grain yield was determined from 
each pot and adjusted to 14% moisture content. 

2.5. Statistical Analysis 

Experimental data were analyzed by analysis of variance (ANOVA) using statis-
tix software (version 8). Mean value was compared using least significant differ-
ences (LSD) test at 5% probability level. Least significant difference is used to 
compare means of different treatments that have an equal number of replications. 

2.6. Calculation 

Harvest index (HI) 
The harvest index was calculated by dividing the economic yield (grain yield) 

by biological yield (grain + straw yield) [14]. 

Harvest Index = Economic yield/Biological yield 

Nutrient uptake 
Nutrient uptakes were calculated by using the following formula [15]. 

( ) ( )Nutrient uptake 100 100G G S SY N Y N= × + ×  

where, YG = grain yield (g∙pot−1), YS = straw yield (g∙pot−1), NG = nutrient con-
centration in grain (%), and Ns = nutrient concentration in straw (%) 

Agronomic Silicon Use Efficiency (SiUE) 
The agronomic SiUE refers to an increase in rice yield (g∙pot−1) per unit of Si 

applied [15]. 

f 0Agronomic SiUE Yield Yield Si= −  

where, Yieldf = rice yield from Si application (g∙pot−1), Yield0 = rice yield from 
without Si application (g∙pot−1), Si = amount of Si applied (g∙pot−1). 
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3. Result and Discussion 
3.1. Plant Height (cm) 

Plant height in all treatments continuously increased from 14 DAT to 84 DAT 
(Figure 2(a), Figure 2(b)). Plant height was significantly different in all growth 
stages between two soils except at 56 DAT. Shwebo soil provided a higher plant 
height than Yezin soil except at 84 DAT. At 84 DAT, Yezin soil gave significant-
ly greater plant height (124.7 cm) than Shwebo soil (119.5 cm) in dry season. In 
wet season, there was significant difference in plant height only at 56 DAT. Ac-
cording to results, the effect of soil types on plant height was observed in dry 
season. Among the silicon levels, there was no significant difference in plant 
height at all growth stages in dry season and a significant difference at 14 DAT 
in wet season (Figure 3(a), Figure 3(b)). The effect of silicon fertilizer application 
on plant height was not significantly different [16]. The interaction between two 
soils and different silicon levels was not found on plant height in both seasons. 

3.2. Number of Tillers per Hill 

The highly significant difference of tiller numbers per hill was observed between 
two soils at all growth stages in dry season and significant difference at 84 DAT 
in wet season (Figure 4(a), Figure 4(b)). Shwebo soil gave significantly higher 

 

 
Figure 2. Plant height (cm) as affected by two soils in (a) dry season and (b) wet season. 

 

 
Figure 3. Plant height (cm) as affected by different levels of silicon fertilizer in (a) dry season and (b) wet 
season. 
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tiller numbers per hill than Yezin soil. This result may be due to the effect of soil 
texture and amount of organic matter content in two soils whereas Shwebo soil 
had high organic matter content and clay content than that of Yezin soil. In dry 
season, there was no significant effect of Si-fertilizer application on the number 
of tillers per hill but significant differences were observed at 56 and 70 DAT in 
wet season (Figure 5(a), Figure 5(b)). The highest tiller number was observed at 
Si 250 kg∙ha−1 and the lowest tiller number was found in control treatment. The 
number of tillers per hill was significantly increased with the application of sili-
con fertilizer [17]. The beneficial role of Si fertilizer was found in number of til-
lers per hill [18]. In both season, number of tillers∙hill−1 was not a significant in-
teraction between two soils and different silicon levels. 

3.3. Total Dry Matter (TDM) 

Mean values of total dry matter was shown in Table 1. There was a significant 
difference in total dry matter (TDM) between the two soils during dry season 
and no significant difference during the wet season. The maximum TDM value 
was resulted from shwebo soil (147.2 g∙pot−1) and the minimum TDM value was 
obtained from Yezin soil (119.9 g∙pot−1). The Si-fertilizer application was not 
significantly different on TDM in the dry season but a significant difference at 
5% level in the wet season. The highest TDM value (95.3 g∙pot−1) was obtained 
from the application of Si 250 kg∙ha−1 and the lowest TDM value (77.6 g∙pot−1)  

 

 

Figure 4. Number of tillers per hill as affected by two soils in (a) dry season and (b) wet season. 
 

 
Figure 5. Number of tillers per hill as affected by different levels of silicon fertilizer in (a) dry season and 
(b) wet season. 
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Table 1. Mean effect of growth and some yield component parameters of rice as affected by different levels of silicon in two soils 
during dry and wet season, 2019. 

Treatments 
TDM (g∙pot−1) Number of panicles∙hill−1 Panicle length (cm) Spikelets∙panicle−1 

Dry Wet Dry Wet Dry Wet Dry Wet 

Soils         

Shwebo 147.2a 92.2 26.0a 15.2a 22.82b 25.8b 90.30b 135b 

Yezin 119.9b 80.6 19.8b 11.5b 25.18a 27.7a 108.25a 157a 

LSD0.05 17.31 15.51 2.12 3.47 1.21 1.16 7.63 15.04 

Silicon levels         

Si 0 128.1 77.6c 22.1 12.8 24.16 26.7 102.13 135c 

Si 100 131.0 83.4bc 22.o 13.8 23.46 26.8 102.13 139bc 

Si 150 131.8 86.2abc 23.3 13.5 23.73 26.6 95.00 145bc 

Si 200 140.2 89.7ab 23.4 13.8 24.11 27.0 98.25 151ab 

Si 250 136.8 95.3a 23.6 13.0 24.51 26.6 98.88 160a 

LSD0.05 14.78 10.36 2.86 1.83 1.05 1.11 11.04 12.13 

Pr > F         

Soils * ns ** * ** * ** * 

Silicon levels ns * ns ns ns ns ns ** 

Soils * Silicon ns ns ns ns ns ns ns ns 

CV % (A) 12.87 17.83 9.2 25.84 5.03 4.32 7.63 10.23 

CV % (B) 10.71 11.61 12.1 13.29 4.26 4.02 10.78 8.05 

In each column, means followed by a same letters are not significantly different at LSD test 5% level. *Significant difference at 5% level, **Significant differ-
ence at 1% level, ns = non-significant difference, Si = Silicon (kg∙ha−1). 
 

was found in control treatment. The increased levels of silicon fertilizer were 
significant increase in the dry matter∙hill−1 [19]. 

3.4. Number of Panicles per Hill 

In both seasons, the number of panicles per hill was a significant difference be-
tween the two soils (Table 1). The higher panicle numbers per hill was obtained 
from Shwebo soil. There was no significant difference in the number of panicles 
per hill among different silicon levels. The supplemental Si application was not 
significantly different on the number of panicles per hill [17]. No significant dif-
ference of panicle number was found among different silicon levels [20]. No sig-
nificant interaction was observed between two soils and different silicon levels. 

3.5. Panicle Length (cm) 

The panicle length of yadanartoe rice variety was a highly significant difference 
at 1% level in dry season and at 5% level in wet season between two soils (Table 
1). Yezin soil recorded significantly higher panicle length than Shwebo soil. 
There was no significant difference effect of Si-fertilizer application on panicle 
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length at all growth stages in both seasons. Panicle length was not significant 
different effect by silicon levels [16]. No interaction was observed between two 
soils and Si application on the panicle length. 

3.6. Number of Spikelets per Panicle 

Number of spikelets per panicle was highly significant difference at 1% level in 
dry season and at 5% level in wet season between two soils (Table 1). The higher 
number of spikelets per panicle was observed in Yezin soil and the lower num-
ber of spikelets per panicle was recorded in Shwebo soil. This might be due to 
panicle length of yezin soil higher than Shwebo soil. Among the silicon levels, 
mean value of spikelets per panicle was not significantly different in dry season 
and was significant difference at 1% level in wet season. The maximum number 
of spikelets per panicle was obtained from the application of Si 250 kg∙ha−1

 fol-
lowed by the application of Si 200 kg∙ha−1. The lowest number of spikelet per pa-
nicle was recorded in no silicon fertilizer application.] The silicon fertilizer ap-
plication was increased the number of spikelets per panicle [21] [22]. The inte-
raction effect between two soils and different levels of silicon was not signifi-
cantly different in the number of spikelets per panicle. 

3.7. Filled Grain (%) 

There was no significant difference of filled grain percent between two soils and 
different levels of silicon fertilizer application in both seasons (Table 2). The 
mean values were statistically similar among different treatments. According to 
the results, the effect of silicon fertilizer application on filled grain percent was 
not significantly different in two different soils. The mean effect of Si-fertilizer 
application on filled grain percent was not significant difference [23]. Interaction 
effect between two soils and silicon fertilizer levels was not found in filled grain 
percent. 

3.8. 1000 Grain Weight (g∙pot−1) 

Thousand grain weights showed no significant differences in two soil types, sili-
con levels and their interaction in both seasons (Table 2). Among the yield 
components, 1000 grain weight was less influenced by the treatment combina-
tions because it is more or less genetically controlled characteristics. It is usually 
a stable varietal character and the management practice has less effect on its var-
iation [24]. Interaction between the soil types and silicon levels was not statisti-
cally different. 

3.9. Grain Yield (g∙pot−1) 

The results showed that the effects of soil types were significantly different on 
grain yield in dry season and no significant differences in wet season (Table 2). 
Shwebo soil showed a significantly higher grain yield than that of Yezin soil. 
This different grain yield may be supported from the Shwebo soil which had  
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Table 2. Mean effect of yield and yield component parameters of rice as affected by different levels of silicon in two soils during 
dry and wet season, 2019. 

Treatments 
Filled grain % 1000 grain wt. (g) Grain yield (g∙pot−1) Straw yield (g∙pot−1) Harvest index (HI) 

Dry Wet Dry Wet Dry Wet Dry Wet Dry Wet 

Soils           

Shwebo 91.6 81.8 28.2 25.4 62.9a 43.8 84.3a 48.4 0.43b 0.48 

Yezin 91.7 82.0 28.1 25.5 57.2b 38.8 62.7b 41.8 0.48a 0.48 

LSD0.05 1.89 5.95 0.22 0.43 1.74 6.99 15.6 9.03 0.04 0.03 

Silicon levels           

Si 0 89.5 80.7 28.2 25.2 58.7 36.3c 69.4 41.3 0.46 0.47b 

Si 100 91.2 80.7 28.1 25.3 58.6 39.4bc 72.4 43.9 0.45 0.48ab 

Si 150 91.8 80.9 28.1 25.3 59.2 40.3bc 72.6 45.8 0.45 0.47b 

Si 200 92.6 82.9 27.9 25.6 61.1 44.5ab 79.1 45.3 0.45 0.50a 

Si 250 93.1 84.3 28.4 25.8 62.7 45.9a 74.2 49.3 0.47 0.49ab 

LSD0.05 2.7 4.52 0.36 0.48 3.16 5.57 12.34 5.50 0.03 0.02 

Pr>F           

Soils ns ns ns ns ** ns * ns * ns 

Silicon levels ns ns ns ns ns * ns ns ns * 

Soils * Silicon ns ns ns ns ns ns ns ns ns ns 

CV %(A) 2.05 7.22 0.79 1.69 2.88 16.83 21.05 19.88 8.56 5.85 

CV %(B) 2.86 5.34 1.23 1.84 5.10 13.08 16.27 11.82 6.20 4.62 

In each column, means followed by a same letters are not significantly different at LSD test 5% level. *Significant difference at 5% level, **Significant differ-
ence at 1% level, ns = non-significant difference, Si = Silicon (kg∙ha−1) 
 

higher number of panicles per hill than Yezin soil. There was no significant dif-
ference in the grain yield among the silicon levels in dry season but a significant 
difference at 5% level in wet season. The maximum grain yield was observed 
from the application of Si 250 kg∙ha−1 and it was not significantly different with 
the application of Si 200 kg∙ha−1. The lowest grain yield was recorded in Si 0. It 
can be assumed that the effect of silicon fertilizer application on grain yield was 
significantly influenced. Significantly highest grain yield of rice was recorded 
from the application of recommended dose of fertilizers along with silicon at 200 
kg∙ha−1 [18]. The interaction effect between the soil types and silicon levels on 
grain yield was not significant difference in both seasons. The application of sil-
icon fertilizer was increased in grain yield of 0.82% - 6.73% over the control in 
dry season and 8.5% - 26.4% over the control in wet season. 

3.10. Straw Yield (g∙pot−1) 

There was significant difference of straw yield between two soils in dry season 
and no significant differences in wet season (Table 2). Shwebo soil produced 
higher straw yield than Yezin soil. In both seasons, the straw yield was not sig-
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nificantly influenced by different levels of silicon fertilizer application. The 
maximum straw yield (49.3 g∙pot−1) was recorded from the application of Si 250 
kg∙ha−1 which did not statistically differ with other Si treatments (100, 150, and 
200 kg Si∙ha−1). The lowest straw yield (41.3 g∙pot−1) was observed in contro 
treatment. Interaction effect between two factors was not found to be significant 
on straw yield. 

3.11. Harvest Index (HI) 

Harvest index as affected by two soils was significantly different at 5% level in 
dry season although no significant difference was observed in wet season (Table 
2). The maximum HI was produced by Shwebo soil in dry season. No significant 
response was observed among the silicon levels in the dry season. In wet season, 
there was significant difference at 5% levels of harvest index among the silicon le-
vels. The application of Si 200 kg∙ha−1 gave highest HI (0.50) whereas, application 
of Si 150 kgha−1 and Si 0 kg∙ha−1 showed lowest harvest index (0.47). The response 
of rice to Si application was increased in harvest index over the control [25]. 

3.12. Nutrient Uptakes 

Nutrient uptakes of yadanartoe rice variety after harvest were presented in Table 3.  
 
Table 3. Mean effect of Si application on total nutrient uptake of rice in two different soils during dry and wet season, 2019 

Treatments 
Total N uptake (g∙pot−1) Total P uptake (g∙pot−1) Total K uptake (g∙pot−1) Total Si uptake (g∙pot−1) Silicon use efficiency 

Dry Wet Dry Wet Dry Wet Dry Wet Dry Wet 

Soils           

Shwebo 0.52a 0.43 0.24 0.22 1.70 0.96 5.84a 3.51 0.28 1.54 

Yezin 0.45b 0.42 0.25 0.28 1.38 0.75 4.14b 3.40 0.17 0.52 

LSD0.05 0.05 0.11 0.07 0.10 0.67 0.37 1.17 1.47 0.48 4.46 

Silicon levels           

Si 0 0.45 0.40 0.25 0.21c 1.49 0.75b 4.44 2.66b - - 

Si 100 0.47 0.41 0.25 0.24bc 1.47 0.82b 4.76 3.27ab -0.02 0.94 

Si 150 0.53 0.43 0.24 0.24bc 1.58 0.87ab 5.02 3.67a 0.10 0.80 

Si 200 0.49 0.42 0.26 0.26ab 1.69 0.86ab 5.51 3.71a 0.36 1.22 

Si 250 0.51 0.48 0.24 0.30a 1.48 0.97a 5.23 3.98a 0.47 1.16 

LSD0.05 0.06 0.08 0.03 0.05 0.30 0.13 1.07 0.73 0.66 1.51 

Pr > F           

Soils * ns ns ns ns ns * ns ns ns 

Silicon levels ns ns ns ** ns * ns * ns ns 

Soils * Silicon ns ns ns ns ns ns ns ns ns ns 

CV % (A) 6.63 15.66 18.22 26.24 27.66 27.76 21.14 27.05 186.3 384.8 

CV % (B) 9.55 14.68 11.27 15.03 15.8 12.69 17.17 17.28 277.0 139.3 

In each column, means followed by a same letters are not significantly different at LSD test 5% level. *Significant difference at 5% level, **Significant differ-
ence at 1% level, ns = non-significant difference, Si = Silicon (kg∙ha−1). 
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In dry season, N and Si uptakes were significantly influenced between two soils. 
Shwebo soil produced significantly highest N and Si uptake. There was no sig-
nificant difference of Si-fertilizer application on total N, P K and Si uptake in dry 
season and a highly significant difference in P, K, and Si uptake in the wet sea-
son. The application of silicon at 250 kg∙ha−1 was significantly highest total P 
uptake (0.30 g∙pot−1) followed by the application of silicon at 200 kg∙ha−1 (0.26 
g∙pot−1). The lowest P uptake was achieved in the control treatment. According 
to results, the silicon fertilizer application increased total P uptake by rice plants. 
This finding might be due to decreased phosphorus retaining capacity of soil and 
increased solubility of phosphorus by silicon fertilizer application [26]. The sig-
nificant highest total K uptake (0.97 g∙pot−1) was obtained from the application 
of silicon at 250 kg∙ha−1 but which was statistically similar with Si 200 kg∙ha−1 
and Si 150 kg∙ha−1 (0.86 and 0.87 g∙pot−1 respectively). The lowest value of total K 
uptake (0.75 g∙pot−1) was observed in control treatment. The application of sili-
con significantly increased total K uptake by rice plants [26]. Regarding of the Si 
uptake, the application of silicon at 250 kg∙ha−1 was significantly different on to-
tal Si uptake (3.98 g∙pot−1) which was statistically similar to other silicon levels. 
The lowest total Si uptake (2.66 g∙pot−1) was observed from control treatment. 
The effect of silicon fertilizer application was influenced on silicon uptake by 
rice in this study. The application of silicon fertilizer significantly increased total 
uptake of N, P, K and Si [27]. 

3.13. Agronomic Silicon Use Efficiency (SiUE) 

In both seasons, there were no significantly different of silicon fertilizer applica-
tion on two soil types, different silicon levels (Table 3). The interaction between 
the soil types and silicon levels on SiUE was not significant difference in both 
seasons. The effect of silicon fertilizer application was not significant response 
on SiUE [28]. 

3.14. Effect of Silicon Fertilizer Application on Physicochemical 
Properties of Soil Samples at Initial and after Harvest  
in Two Soil Types 

The status of soil nutrients was analyzed at initial, and after harvest of the 
second season (Table 4). The physicochemical properties of Shwebo soil was 
sandy clay loam with slightly acid condition having soil pH at 6.40. According to 
the electrical conductivity test, the soil was non-saline condition. The amount of 
organic matter and available K were medium levels while the levels of available 
N and P were low. Acid extractable Si was found as high level. The physico-
chemical properties of Yezin soil was sandy loam with moderately acid and 
non-saline conditions having soil pH at 5.60 and EC at 0.03 dS∙m−1, respectively. 
Soil organic matter and available N were found as low levels in this soil. The le-
vels of available P and K were found to be medium. The amount of acid extract-
able Si was high level. 

According to the soil analysis results after harvest of the second season, the  
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Table 4. Effect of silicon fertilizer application on physicochemical properties of soil samples at initial and after harvest in two soil 
types. 

Soil sample 
pH EC (dS/m) 

Available  
N (ppm) 

Available  
P (ppm) 

Available  
K (ppm) 

Acid  
extractable Si 

(mg/kg) 

Organic  
matter % 

reading rating reading rating reading rating reading rating reading rating reading rating reading rating 

Shwebo 

Initial 6.40 
Slightly 

acid 
0.04 

Non 
saline 

45 Low 3 Low 195 medium 443 High 2.58 Medium 

S1T1 6.51 
Slightly 

acid 
0.03 

Non 
saline 

29 
Very 
low 

8 Low 96 Low 433 High 1.37 Low 

S1T2 6.78 Neutral 0.03 
Non 

saline 
28 

Very 
low 

3 Low 95 Low 554 High 1.35 Low 

S1T3 7.23 Neutral 0.04 
Non 

saline 
34 Low 6 Low 89 Low 540 High 1.35 Low 

S1T4 7.49 Neutral 0.05 
Non 

saline 
35 Low 8 Low 88 Low 529 High 1.11 Low 

S1T5 7.26 Neutral 0.04 
Non 

saline 
37 Low 7 Low 91 Low 569 High 1.38 Low 

Yezin 

Initial 5.60 
Moderately 

acid 
0.03 

Non 
saline 

51 Low 11 Medium 178 medium 240 High 1.28 Low 

S2T1 5.92 
Moderately 

acid 
0.01 

Non 
saline 

37 Low 10 Medium 79 Low 159 High 1.49 Low 

S2T2 6.18 
Slightly 

acid 
0.01 

Non 
saline 

43 Low 10 Medium 79 Low 203 High 0.89 Low 

S2T3 6.31 
Slightly 

acid 
0.01 

Non 
saline 

26 Low 11 Medium 83 Low 230 High 1.13 Low 

S2T4 6.28 
Slightly 

acid 
0.01 

Non 
saline 

48 Low 12 Medium 81 Low 222 High 1.05 Low 

S2T5 6.61 Neutral 0.02 
Non 

saline 
47 Low 13 Medium 84 Low 357 High 0.97 Low 

 
application of silicon fertilizer increased soil pH in both soils whereas the treat-
ment without Si application remained as the initial status. The pH of Shwebo 
soil increased from slightly acid to neutral in all Si-treated soils. In Yezin soil, the 
pH increased from moderately acid to slightly acid in Si application rates at 100, 
150 and 200 kg∙ha−1 and to neutral in 250 kg Si∙ha−1 application. The application 
of Si at 100, 150, 200 and 250 kg∙ha−1 using calcium silicate fertilizer containing 
30% CaO was equal to the application of lime at 382, 572, 763 and 954 lb∙ac−1. 
The pH value of soil between 6 and 7 are usually adequate in available Si, while 
pH value below 6 may be deficient in Si depending on texture, and if pH value is 
9.8, maximum adsorption of Si can occur [29]. Soil pH is one of the most im-
portant Si solubility in soil solution [30]. Available N value in Shwebo was de-
creased from low to very low condition and was not changed in Yezin soil. 
Available P values were maintained and available K status was induced compare 
to initial value in two soil types. Soil organic matter content in Shwebo soil was 
decreased and was not changed in Yezin soil. The status of acid extractable Si in 
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two soils can be maintained as the initial value. 

4. Conclusion 

According to the results, the silicon fertilizer application to rice was affected on 
grain yield and Si uptake of rice. The maximum grain yield was achieved from 
the application of Si 250 kg∙ha−1 which was not significantly different from the 
application of Si 200 kg∙ha−1. Nutrient uptakes were significantly increased by 
the application of silicon fertilizer compared to control. Based on the results, it 
can be concluded that the application of silicon at 200 kg∙ha−1 could be used to 
give the optimum grain yield in two soils. The significant interaction was not 
observed in all parameters in this study. Further investigation should be done to 
confirm the effect of silicon application in different rice growing areas under the 
field condition. 
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