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Comprehensive abstract 

Introduction 
Sheath blight disease of rice caused by Rhizoctonia solani AG-1 IA, has been recognized as a 

significant economic disease, which significantly reduces rice yield and seed quality. Currently, the 
most important method to manage the disease of rice sheath blight is agricultural methods and the use 
of fungicides in the field. Among the effective agricultural methods in managing this disease is the 
optimal and suitable application of chemical fertilizers. Potassium silicate fertilizer is one of the 
effective and useful chemical fertilizers in controlling and reducing the sheath blight disease. 
Application of this element especially in poor or insufficient soils can be effective in controlling 
sheath blight disease. The objective of this study was to investigate the effect of foliar application of 
potassium silicate fertilizer on grain yield and sheath blight disease control under field conditions. 

Materials and methods 

A virulent isolate of R. solani was prepared on a mixture of rice hull and grain and used as an 
inoculum. This experiment was conducted as factorial with two factors based on randomized complete 
block design in three replications in Rice Research Institute of Iran (RRII), during 2021 and 2022. The 
first factor was different concentrations of foliar spraying at five levels including 0 (control), one, two 
and three kg/ha of potassium silicate fertilizer and one lit/ha of propiconazole fungicide and the 
second factor was frequency of foliar spraying at two levels including one time (at the beginning of 
tillering stage) and two times (at the beginning of tillering and booting stages). The measured traits 
were disease severity, disease incidence and grain yield. Analysis of variance was done using SAS 
software and comparison of means was done using Tukey’s test at 5% probability level. 

Research findings 

These results of the present study showed that the use of potassium silicate fertilizer at the rate of 
two kg/ha in the field conditions reduced rice leaf sheath blight disease. These results indicated that 
under the conditions of potassium silicate fertilizer application, the severity of sheath blight disease 
was 13.00% and 12.47%, and the disease incidence was 14.12% and 13.9% in the first and second 
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years of the experiment, respectively, while with the use of propiconazole fungicide, the disease 
severity was 11.21% and 10.77% and the disease incidence 10.97% and 10.60% in the first and second 
years, respectively. Furthermore, the disease severity in the first and second years in control treatment 
was measured as 15.85% and 16.02% and the disease incidence 20.63% and 20.8%, respectively. 
Although the effect of potassium silicate fertilizer in reducing the disease development (disease 
severity and incidence) was lower than the effect of propiconazole fungicide, it had a suitable 
inhibitory effect in disease development compared to the control treatment. Therefore, in the fields 
where sensitive cultivars to rice sheath blight disease have already been cultivated or the disease with 
high severity has been observed and the field is prone to infection with sheat blight disease, the use of 
potassium silicate fertilizer combined with propiconazole fungicide can be recommended to control 
the disease. 

Conclusion 

The results of this study showed that the use of potassium silicate fertilizer at the rate of two kg/ha 
once at the tillering stage of rice reduced the development of sheath blight disease. Also, there was no 
significant difference in reducing the disease severity and incidence between the higher concentration 
of potassium silicate fertilizer investigated in this experiment (three kg/ha) and the concentration 
recommended by the manufacturer (two kg/ha), as well as the use of fertilizer between one stage (at 
the beginning of tillering) and two stages of plant growth (at the beginning of tillering and booting). 
Therefore, it is suggested to use a lower concentration of potassium silicate fertilizer (two kg/ha) only 
once at the beginning of tillering stage to reduce rice leaf sheath blight disease. 
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 ,�/T1 -  �� :@��:B&��"�%  :�����	 �N�S� W�@ :���A�!����� ���� ���� �����  
Table 1. Some chemical properties of the soil of Rice Research Institute of Iran 

Available Si 
(mg/kg) 

Available K 
(mg/kg) 

Available P 
(mg/kg) 

Total N 
(g/kg) 

pH Year 

84 289 9.8 0.70 6.86 1400 
78 301 8.4 0.69 7.10 1401 
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,�/T 2 - ��Si�  �U� k������ eM>  � (�/Z�,�M�� ��ZX(,�C�� (�LMAN � "��A�� j�9� � �/! �� :!�'  
Table 2. Analysis of variance of the effect of sprying concentration and frequency on disease severity and 

incidence and yield  

Source of variation df 
Disease severity  Disease incidence  Grain yield 

First year Second year First year Second year First year Second year 

Replication 2 1.06 ns 0.03 ns 1.33 ns 0.15ns 0.240ns 0.001 ns 
Spraying concentration (C) 4 18.05** 22.78** 75.21** 84.84** 1.400** 1.520** 

Spraying frequency (F) 1 4.20** 9.61** 11.66** 15.98** 0.003 ns 0.018 ns 
C × F 4 0.22 ns 0.33 ns 0.45 ns 1.21 ns 0.002 ns 0.002 ns 
Error 18 0.20 0.12 0.23 0.24 0.007 0.003 

CV (%) - 3.32 2.65 3.20 3.33 3.90 2.40 
ns, * and **  Not-significant and significant at 5% and 1% probability levels, respectively. 

 
 

,�/T 3 -  R�?���� ����� eM> �U�"�% ,�M�� :!�' �/! ���  (�LMAN � "��A�� j�9�,�C�� 
Table 3. Comparison of means of the effect of sprying concentrations on disease severity and incidence and yield 

Treatment Concentration 
Disease severity (%) Disease incidence (%) Yield (kg/4m2) 

First year 
(2021) 

Second year  
(2022) 

First year 
(2021) 

Second year 
(2022) 

First year 
(2021) 

Second year 
(2022) 

Potassium silicate 1 kg/ha 14.22b 14.24b 15.06b 14.80b 1.90d 1.95d 
Potassium silicate 2 kg/ha 13.00c 12.74c 14.12c 13.90c 2.21c 2.30c 
Potassium silicate 3 kg/ha 12.67c 12.81c 13.81c 13.43c 2.70b 2.73b 

Propiconazol 1 lit/ha 11.21d 10.77d 10.97d 10.60d 2.90a 2.94a 
Control Required amount 15.85a 16.02a 20.63a 20.80a 1.80d 1.80e 

Means followed by the similar letter (s) in each column are not significantly different by Turkey's test at 5% 
Probability level. 

  

 ,�/T4 -  �U� R�?���� ����� (�/Z�,�M�� ��ZX(�� j�9� � �/! �� :!�',�C�� (�LMAN � "��A  
Table 4. Comparison of means of the effect of spraying concentration and frequency interaction on disease 

severity and incidence and grain yield 

Spraying frequency 
Disease severity (%) Disease incidence (%) Yield Yield (kg/4m2) 

First year Second year First year Second year First year Second year 
1 13.80a 13.90a 15.54a 15.41a 2.30a 2.40a 
2 13.04b 12.80b 14.30b 13.96b 2.30a 2.30b 

Means followed by the similar letter (s) in each column are not significantly different by Turkey's test at 5% 
Probability level. 

  

 ,�/T5 - ����� $0LA%�� R�?����  eM> ,�M�� ��ZX( (�/Z� � :!�',�C�� (�LMAN � "��A�� j�9� � �/! ��  
Table 5. Comparison of means of the effect of spraying frequency interaction on disease severity and incidence 

and yield 

Treatment 
Spraying 
frequency 

Disease severity (%) Disease incidence (%) Yield (kg/4m2) 

First year 
Second 

year 
First 
year 

Second 
year 

First 
year 

Second 
year 

Control 1 16.31a 16.96a 21.60a 22.30a 1.80c 1.73g 
Control   2 15.39 ab 15.06b 19.70b 19.34b 1.80c 1.78fg 

Potassium silicate 1kg/h 1 14.38 bc 14.71bc 15.84c 15.51c 1.88c 1.91ef 
Potassium silicate 1kg/h 2 14.06 cd 13.76cd 14.30d 14.04d 1.89c 1.98e 
Potassium silicate 2kg/h 1 13.36 cde 13.10de 14.40d 14.23cd 2.22b 2.26d 
Potassium silicate 2kg/h 2 12.65ef 12.38ef 13.90d 13.60d 2.20b 2.26d 
Potassium silicate 3kg/h 1 13.00 def 13.30 de 14.30d 13.81d 2.64a 2.68c 
Potassium silicate 3kg/h 2 12.52ef 12.35ef 13.40d 13.05d 2.73a 2.78bc 

Propiconazol 1 11.85 fg 11.35f 11.64e 11.30e 2.00a 2.94ab 
Propiconazol 2 10.56g 10.19g 10.30e 9.83f 2.90a 2.95a 

Means followed by the similar letter (s) in each column are not significantly different by Turkey's test at 5% 
Probability level. 
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