
1 
 

Research Journal of Agriculture and Environmental Management Vol. 5(7), pp. 243-252, September, 2016 
Available online at http://www.apexjournal.org 

ISSN 2315-8719© 2016 Apex Journal International 
 
 
 
 

Full Length Research 
 

Impact of Nutrient Management on Pest and Yield of 
Different Rice Varieties 

 
Baehaki S.E

1
* and K.L Heong

2 

 
1
Indonesian Center for Rice Research (ICRR). Jl. Raya No.9, Sukamandi, Subang 14256, West Java, Indonesia. 

2
 International Rice Research Institute (IRRI), Los Banos, Philippina 

 
Accepted 1 September, 2016;  Published 30 September, 2016 

 
The nutrient use as a food of rice to give healthy   plant growth and high yield, as well  in the modern 
integrated pest management (IPM) the nutrient has the other function as a tactic to manage insect pest 
development.  The research was carried out in Karawang of   North Coastal of West Java wants to know 
impact of nutrient on pest incidence and yield especially effect of nitrogen and silicate nutrient.  The 
results showed that the population of brown planthopper (BPH), whiteback planthopper (WBPH), and 
whorl maggot on Muncul variety  increased on the highest dose of nitrogen.  Silicate can be able to 
suppress BPH and whorl maggot on dose of 71.5 kg/ha SiO2.  The yield of the highest of nitrogen 
fertilizer were 9,079.3  and 6,179.6 kg/ha for Muncul and IR64 varieties  respectively.  The yield of 
Muncul variety increasing according to higher of silicate dose, but silicate do not effect to increase 
yield on IR64 variety. 
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INTRODUCTION 
 
The historical of Indonesian pest management are 
divided into four (4) eras.  First is the optimism era 
between 1946-1962. In this era almost all of agriculturist 
ensure successfull if use insecticides to pest control.   
Second era is the doubt and uncertainty between 1962-
1976, because some insecticides begin to bring pests 
resurgence and some insects become resistance to 
insecticides.  The third era is integrated pest 
management (IPM) between 1976-1997, with pests 
control through ecological philosophy approach.  Fourth 
era is integrated crop management (ICM) from 1998 – 
until now, focused to healthy crop through holistic 
approach from all aspect of IPM, nutrient management 
(NM), irrigated water management (IWM), and weed 
management (WM) (Baehaki et al., 2013).   

Usage of Nitrogen in the right proportion with P and K 
will give maximum yield, but when too high nitrogen is 
used it will stimulate pests and plant diseases.  The use  
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of super net (25.5%N, 8.9% S) and ammonium sulphate 
nitrate (30% N, 12.2% S) were found to be optimum for 
hybrid rice production compared to Urea and NPK 
(Chaturvedi, 2005).  Sometimes the response of grain 
yield to nitrogen fertilizer was not related to N level 
increasing  that the correlation of nitrogen uptake and 
grain yield was not statistically significant (Chau et al., 
2003 and Anh and Olk, 2002).   On the other hand the 
nutrient management was investigated of some element 
to suppress some rice pests.  The incidence of leaf 
folder, thrips, brown planthopper, and green leaf hopper 
decrease with an enhanced level of potassium 
application, but do not effect to gall midge (Prakasa Rao, 
1985).   High deposition of Si in tissues forms a physical 
barrier that enhances the strength and rigidity of the 
tissues (Fauteux  et al., 2005; Ma and Yamaji, 2006) and 
promotes the resistance of rice to  diseases, insect pests, 
physical and chemical stresses (Ma and Yamaji,  2008).  
The above information shows that effect of nutrient to 
pests on rice as a basic objective of the research activity, 
want to know  impact of nutrient management on pest 
and yield especially effect of nitrogen and silicate nutrient 
and  relationship  combination  effect  of  nitrogen  and 
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silicate level on insect incidence.   
 
 
MATERIALS AND METHODS 

 
The research was carried out in Karawang residence are 
part of North Coastal of West Java and called was Jalur 
Pantura as among to double dangerous pests area of 
brown plant hopper and rice stem borer.   The experiment 
used split split plot design with three replications. The 
main plot was rice varieties Muncie (susceptible to brown 
plant hoppers) and IR64 (resistance to brown plant 
hoppers).  The sub plot were nitrogen fertilizer level of 45, 
90, 135, and 180 kg N/ha. The sub sub  plot were silicate 
level of 0, 35.75, and 71.5 kg SiO2/ha, while the potash 
K2O and phosphate P2O5 fertilizer was constant of 25 and 
45 kg/ha respectively. 

Twenty one days old of Muncie and IR64 variety was 
planted on 5 x 8 m plot size with spacing 25 x 25 cm.   
Nutrient P2O5, K2O, and SiO2 accordingly to each level 
dose was used before transplanting.  The nitrogen 
fertilizer was given three times before transplanting, 25 
dat (day after transplanting), and at 45 dat each for 1/3 
part of nitrogen dose.  All of the plot do not apply 
pesticides for weeds, pests, or for diseases.  On the other 
hand at the panicle initiation stage, cut rice hills from 
each plot of Muncul variety and analyzed the chemicals 
content in stem, sheath blade and leaf blade 
Observation on 30 hills of diagonal direction of each plot, 
recorded amount of brown plant hopper (BPH), White 
back plant hopper (WBPH),  percentage of leaf damage 
by rice whorl maggot, leaf folder, damage intensity of 
stem borer and yield per plot at the harvesting time. The 
data is analyzed by SPSS ver. 10.05. 

 
 
RESULTS AND DISCUSSIONS 

 
Pests abundance on Muncul and IR64 rice varieties were 
brown planthopper (Nilaparvata lugens), whiteback plant 
hopper (Sogatella furcifera), whorl maggot (Hydrellia sp), 
and leaf folder (Cnaphalocrosis medinalis).  
 
 
Effect of nitrogen and silicate to brown plant hopper 

 
BPH population at 50 days after transplanting (dat) on 
plot of 45-180 kg/ha N treatments were  very low and 
insignificance one to another (Table 1).  Population of 
BPH at 65 dat on plot of 45-135 kg/ha N treatments were 

still below of economic threshold and insignificance 
one to another. The highest BPH population was on 
highest nitrogen of 180 kg N/ha  about 558.8 BPH/30 
hills (18.6 BPH/hill), that was upper of economic 
threshold. Baehaki  (2011) reported that BPH economic 
threshold on  the  vegetative  and  generative  phase was 

 
 
 
 
9 and 18 BPH/hill respectively if the price of rice grains 
was US $0.1/kg.  The experimental results demonstrated 
that N, P, and K uptake of rice roots were largely not 
influenced by BPH infestation when the pest density was 
controlled below 15 nymphs per hill, because infestation 
level was in agreement with the proposed economic 
thresholds for control measures against the BPH 
infestation on rice plants (Wu et al., 2003). 

BPH population on IR64 variety of all stage were very 
low, although in the higher dose of nitrogen (180 kg/ha 
N).  Average BPH population on the peak development 
only 48.33 BPH/30 hill (1.6 BPH/hills) (Table 1). In here 
showed that IR64 as a resistance rice variety to BPH.  
Although population of brown plant hopper on Muncie 
variety higher, do not effect to rice production because 
the population per hill is still in the confident interval of 
economic threshold.  

BPH fitness variables gradually increased  when BPH 
were fed successively on high- nitrogen regimes, 
whereas with successive low-nitrogen regimes, the 
variables gradually declined (Lu et al., 2004).  The effect 
of BPH determined by rice variety such as in Zhendao 2, 
BPH infestation significantly influenced the uptake of P 
and K but not N, with P and K uptake decreasing as the 
duration of BPH infestation increased. In  Xiushui 63, 
BPH infestation influenced N, P, and K uptake to a 
different degree, depending on the infestation level, in 
which infestation for 2, 4, 6, and 8 days at a density of 60 
nymphs did not affect N uptake, but such infestation 
levels significantly influenced the uptake of P and K (Wu 
et al., 2003).  

Silicate fertilizer can suppress  BPH population with 
high silicate fertilizer, although on the susceptible variety 
as Muncie.  Amount of BPH on the plot by using 71.5 
kg/ha of silicate was 133.7 BPH/30hills, while on plot 
without silicate reach was 487.8 BPH/30hills.  So the 
silicate fertilizer be able to reduce BPH development.  
Combination of silicate fertilizer and resistance rice 
variety IR64 more suppress BPH population.  The fact is 
showed by lowest BPH under economic threshold on rice 
variety IR64 that treated by silicate (Table 2).  Basagli et 
al. (2003) reported the application of silicon to the wheat 
crop may minimize the problems caused by Schizaphis 
graminum.  It provides a moderate degree of resistance, 
but presents the advantage of being feasibly integrated to 
other management tactics in controlling this pest. On the 
other hand, silicon sprays affect the feeding preference of 
the green aphid S. graminum, thus increasing the 
resistance of wheat plants. 
 
 
Effect of  nitrogen and silicate to white back plant 
hopper 
 
On  Muncul variety WBPH population at 35 and 50 dat on 
plot of 45-180 kg/ha of  N not significance one to another  
(Table 3),  but  at  65  dat  the  highest  BPH  
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Table 1.  Effect nitrogen to brown planthopper on Muncul and IR64 varieties. 
  

Nitrogen level (kg/ha) 

BPH density/30 hills 

Muncul IR64 

50 dat 65 dat 50 dat 65 dat 

45 12.89 a 220.33    b 7.56  a 32.78 a 
90 10.39 a 237.17    b 4.39     b 36.06 a 
135 13.33 a 165.56    b 7.00    ab 48.33 a 
180 11.33 a 558.78  a 4.33      b 44.22 a 

 

Value in a column followed by the same letter are not significantly different by 

DMRT at 5% level 

 
 

Table 2.  Effect silicate to brown planthopper on Muncul and IR64 

varieties 
 

Silicate level (kg/ha) 

BPH density/30 hills 

Muncul IR64 

50 dat 65 dat 50 dat 65 dat 

0 10.67 a 487.87  a 6.33 a 43.07 a 
35.75 13.13 a 229.87    b 5.00 a 38.60 a 
71.50 11.20 a 133.37    b 5.27 a 36.80 a 

 

Value in a column followed by the seem letter are not significantly 
different by DMRT at 5% level 

 
 
population was on the highest nitrogen of 180 kg/ha, 
although that population do not reach the economic 
threshold. Baehaki  (2011) reported that WBPH economic 
threshold on the vegetative and generative phase was 14 
and 21 WBPH/hill respectively if the price of rice grains 
was US $0.1/kg. On IR64 variety WBPH population on 
35, 50 and 65 dat at plot of 45-180 kg/ha of  N not 
significance one to another (Table 3). WBPH population 
on IR64 less than Muncul variety on all rice stage. 

The WBPH population in the plots low nitrogen 
application (45 kg/ha) was the lowest followed by the 
plots treated with nitrogen on 90 kg/ha  and the highest at 
180 kg/ha. The pest incidence increased with the 
increase of nitrogen application. Ramzan et al, (2007) 
reported the highest population  was noted in the plots 
with NPK 120-60-60 Kg/ha. Pest population in 100 Kg 
N/ha plots was also high and was at the level to cause 
economic losses to the crop. The pest incidence in plots 
with 80 Kg N/ha was below the economic threshold level 
and followed by Leaf Color Chart (LCC) based nitrogen 
application plots. The results indicate that optimizing the 
dose of nitrogen in relation with other macronutrients and 
its split applications are extremely essential as high 
nitrogen makes tissues vulnerable to pest attack 
(Ramzan et al., 2007). 

The silicate effect to WBPH population on both 
varieties Muncul and  IR64 at 35, 50 and 65 dat of plot  
nitrogen treatments  of 45-180 kg/ha not significance one 
to another (Table 4).  WBPH population on IR64 less 
than Muncul variety on all rice stage.  In here showed 
that WBPH development do not influence yet by silicate 
fertilizer. 

Effect of  nitrogen and silicate to  leaf folder 
 
The nitrogen fertilizer (45-180 kg/ha) do not give effect to 
leaf folder development on both rice varieties Muncul and 
IR64. Damage range by leaf folder between 15-20% on 
both rice variety (Table 5).  Differentiation of damage 
level  by leaf folder insignificant of  one to another of 
nitrogen level treatments on both rice varieties.  In the 
other research the leaf folder incidence increased with 
the increase in nitrogen level. The maximum leaf damage 
was recorded in N-200 kg/ha treatment (13.79%) which 
was significantly different from all the other treatments in 
the trial, which was followed by control (6.29%), P-100 
kg/ha (6.45%), NPK-100:50:50 kg/ha (6.46%) and P-50 
kg/ha (6.57%), and significantly lowest leaf folder 
infestation was recorded in K-100 kg/ha (3.86%) 
(Kulagod et al., 2011). 

In the other hand the highest white ears percentage of 
14.57 was recorded in N-200 kg/ha treatment, which was 
at par with NP-200:100 kg/ha (14.31%), NP-100:50 kg/ha 
(13.21%), N-100 kg/ha (11.41%) treatments and 
significantly different from other treatments (Kulagod et 
al., 2011).  The incidence of leaf folder and stem borer 
increased with increase in nitrogen level (Randhawa and 
Aulakh, 2014).  The lowest percent incidence of leaffolder 
was recorded in the plots without nitrogen that tends to 
increase with the increase of nitrogen application and the 
highest pest incidence was noted in the plots with 120 Kg 
N/ha (Ramzan et al., 2007). The infestation was 
significantly more (10.29 % damaged leaves) in case of 
higher dose of N (60 kg/ha) than its lower doses 
(Randhawa and  Aulakh, 2014). 
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Table 3.  Effect nitrogen to whiteback planthopper on Muncul and IR64 varieties.  
 

Nitrogen level 
(kg/ha) 

Whiteback planthopper/30 hills 

Muncul IR64 

35 dat 50 dat 65 dat 35dat 50 dat 65 dat 

45 46.22  a 44.44  a 15.33     b 34.11  a 12.89  a 8.67  a 
90 56.72  a 42.33  a 19.17  ab 25.83  a 15.28  a 6.56  a 
135 70.00  a 48.56  a 24.78  ab 27.22  a 13.78  a 8.56  a 
180 66.44  a 44.78  a 26.22  a 31.78  a 16.78  a 8.00  a 

 

Value in a column followed by the seem letter are not significantly different by DMRT at 5% level 

 
 

Table 4.  Effect silicate to whiteback planthopper on Muncul and IR64 varieties  

 

Silicate level 
(kg/ha) 

Whiteback planthopper/30 hills 

Muncul IR64 

35 dat 50 dat 65 dat 35dat 50 dat 65 dat 

0 72.13  a 42.93  a 20.13  a 31.13  a 12.93  a 6.80  a 
35.75 58.75  a 45.33  a 24.67  a 33.93  a 16.80  a 7.00  a 
71.50 47.40  a 45.20  a 18.00  a 21.80  a 14.67  a 9.20  a 

 

Value in a column followed by the seem letter are not significantly different by DMRT at 5% level 

 
 

Table 5.  Effect nitrogen to leaf folder at 35 dat  on Muncul 

and IR64 varieties. 
 

Nitrogen level (kg/ha) 

Leaf damage by leaf folder (%) 

Muncul IR64 

45 19.33 a 15.70  a 
90 19.97 a 17.59  a 
135 19.11 a 19.93  a 
180 15.56 a 19.85  a 

 

Value in a column followed by the seem letter are not 

significantly different by DMRT at 5% level 

 
 
The silicate fertilizer (0-71.5 kg/ha) do not give effect to 
leaf folder development on both rice varieties Muncul and 
IR64. Differentiation of damage level by leaf folder 
insignificant of one to another of silicate level treatments.  
Damage level  by leaf folder on both rice varieties 
insignificant,  was 17-21% and 16-20% on Muncul and 
IR64 respectively  (Table 6).  The research incidence of 
leaf folder on rice 35 dat can’t be reduced by silicate 
application. 

Subramanian and Gopalaswamy (1988) reported that 
addition of silicate reduced incidence of leaf folder at 
panicle initiation.  In the other hand application of organic 
sources silicate of nutrition reduced the incidence of leaf 
folder, stem borer and gall midge and increased the yield 
in rice (Chandramani et al., 2010).  It was found that the 
occurrence of these insects was negatively correlated 
with silica content. Correlation values between silica and 
insects were -0.789 for leaf folder, -0.930 for stem borer 
and -0.958 for gall midge (Chandramani et al., 2010). The 
main cause for the death of insects due to fly ash 
application was wearing of mandibles and main feeding 
organs of insects which resulted in functionless 

mandibles so that the insects of paddy die without food 
(Chandramani et al., 2010).  Other research show that a 
significant decreases of pests i.e. leaf folder, BPH, 
WBPH, Green leaf hopper (Nephotetticx virescens) with 
the application of calcium silicate at 2 t/ha and 90 kg N/ha 
(Kumara et al., 2016).  
 
 
Effect of  nitrogen and silicate to   whorl maggot 
 
The nitrogen effect to whorl maggot at 20 dat give 
different low leaf damage at nitrogen low dose on Muncul 
variety compared to increasing nitrogen level, but 
insignificance on IR64.  At the 35 dat  the nitrogen 
fertilizer 45-180 kg/ha do not give effect to whorl maggot 
development on both rice varieties Muncul and IR64.   
Damage level by whorl maggot on  Muncul  at 35 dat   of  
nitrogen level treatments was 29-34%, and 30-36% on 
IR64 (Table 7).   

The Silicate nutrient on Muncul variety  at 20 dat give 
different effect to reduce leaf damage  by whorl maggot 
according  to  increasing  silicate  level, but  at the 35 dat   
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Table 6.  Effect silicate to leaf folder at 35 dat  on Muncul 
and IR64 varieties. 
 

Silicate level (kg/ha) 

Leaf damage by leaf folder (%) 

Muncul IR64 

0 21.11 a 16.17  a 
35.75 17.32  a 19.64  a 
71.50 19.02  a 18.57  a 

 

Value in a column followed by the seem letter are not 
significantly different by DMRT at 5% level 

 
 

Table 7.  Effect nitrogen to whorl maggot on Muncul and IR64 varieties. 

 

Nitrogen level (kg/ha) 

Leaf damage by whorl maggot (%) 

Muncul IR64 

20 dat 35 dat 20 dat 35 dat 

45 9.481    b 29.704  a 23.037   a 36.074   a 
90 12.694   ab 34.333   a 19.519   a 34.741   a 
135 14.833   a 32.148   a 20.426   a 30.000   a 
180 13.130   ab 33.111  a 20.241  a 30.519   a 

 

Value in a column followed by the seam letter are not significantly different by DMRT 
at 5% level 

 
 
the silicate  fertilizer 0-71.5 kg/ha do not give effect to 
whorl maggot development. Observation on IR64 variety 
at 20 dat  the silicate  fertilizer 0-71.5 kg/ha do not give 
effect to whorl maggot development, but  on IR64 of  35 
dat give different effect to reduces whorl maggot 
according to increasing silicate level (Table  6).  Damage 
level by whorl maggot at 35 dat of silicate  level 
treatments was 30-35% at Muncul, and 26-39% at IR64 
(Table 8).   
 
 
Effect of nitrogen and silicate to yield 
 
The yield of Muncul variety is very influenced by  nitrogen 
fertilizer.  In this case more higher nitrogen fertilizer will 
be followed by the higher of yield.  Until 180 kg/ha of  
nitrogen result rice production was 9,079.3 kg/ha.   Yield 
on plot with 135 kg/ha N get 8,701.1 kg/ha, and yield on 
the low nitrogen tend to low rice production (Table 9).   
The rice production of this research was higher than 
average of rice production on the North coastal of West 
Java.  In the other hand yield of IR64 variety do not 
influenced by nitrogen until 180 kg N /ha. 

Ramzan et al. (2007) reported that the plots without 
nitrogen application produced the lowest yield (3.54t/ha), 
there was significant increase in yield with the increase of 
nitrogen application upto 100 Kg/ha but beyond that there 
was no significant increase in yield was observed. 

About of silicate fertilizer urge to promote increase of 
rice production on Muncul variety, this case is very lucky 
because the silicate not only reduce rice pests but also 
can be used to increase rice production.   Using 71.5 
kg/ha SiO2 (100 kg zeolite) was produced 8,703.9 kg/ha 

of rice grain, while yield on the plot without silicate was  
8,301.3   kg/ha (Table 10). In the other hand yield of IR64 
variety do not influenced  of silicate until 71.5 kg SiO2 /ha. 

These functions of Si result in healthy growth and 
better yields of rice (Tamai and Ma 2008).  The Si 
concentrations in the shoots and aboveground parts of 
the rice plants were significantly increased by the Slag 
Silicate Fertilizer (SSF) application in  (Sasaki et al., 
2014). 

Application of organic sources of nutritions significantly 
increased the rice grain yield. The treatment with 
biofertilizers, lignite fly ash, farm yard manure (FYM) and 
neem cake in splits recorded significantly higher grain 
yield (5.49 t/ha) which was on a par with NPK applied 
plots (5.38 t/ha) and the per cent increase in yield over 
NPK was 2%, where as the incidence of major insects 
was negatively correlated with yield (Chandramani et al., 
2010).  Si applications in Si-deficient soils of lowland 
regions, depending on the application source, dose and 
disease intensity, can decrease the severity of brown 
spot and the incidence of panicle blast, such as calcium 
silicate effectively reduced the brown spot and the 
panicle blast, which resulted in an increased rice yield 
(Santos et al., 2011). 
 
 
Distribution of nutrient component in Muncul rice 
variety 
 
Analysis of nutrient content on Muncul variety is get of 
premordial stage.  Before drying all sample separated to 
sheath blade, leaf blade, and stem. The first level silicate 
content  on  sheath  blade  more  dominance compare on  
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Table 8. Effect silicate to whorl maggot on Muncul and IR64 varieties. 
 

Silicate level (kg/ha) 

Leaf damage by whorl maggot (%) 

Muncul IR64 

20 dat 35 dat 20 dat 35 dat 

0 15.211   a 31.911   a 21.122   a 39.311  a 
35.75 11.956    b 30.444  a 20.344   a 33.600 ab 
71.50 10.533   b 35.822   a 20.178   a 26.733   b 

 

Value in a column followed by the seam letter are not significantly different by 

DMRT at 5% level 

 
 

Table 9. Effect nitrogen to yield  on Muncul and IR64 
variety . 
 

Nitrogen level (kg/ha) 

Yield (kg/ha) 

Muncul IR64 

45 8,488.0     b 6,027.3   a 
90 8,253.8  a 5,981.7   a 
135 8,701.1     bc 5,875.2   a 
180 9,079.3        c 6,179.6   a 

 

Value in a column followed by the seem letter are not 
significantly different by DMRT at 5% level 

 
 

Table 10. Effect silicate to yield  on Muncul and 

IR64 varieties. 
 

Silicate level (kg/ha) 
Yield (kg/ha) 

Muncul IR64 

0 8301.3   a  6018.3  a 
35.75 8660.4      b 5945.2  a 
71.50 8703.9     b 6063.9  a 

 

Value in a column followed by the seam letter are not 

significantly different by DMRT at 5% level 

 
 
 
stem and leaf blade. Percentage of silicate on rice plant 
of various level combination of fertilizer is steady on 
sheath blade more higher than another part. The second 
level of silicate occupied on leaf blade and the last on 
stem part (Table 11).  Accumulation of silicate on sheath 
blade, stem, and leaf blade show that using of silicate 
proper for reduce sucking, borer, and feeding insect.   

The total silicate determined by using of nitrogen, 
because using more nitrogen indicated increasing of 
silicate content.  Fertilizer combination of N:P2O5:SiO2  = 
45:45:71.5 urge silicate content on plant about 22.13%, 
but on combination high nitrogen of N:P2O5:SiO2  = 
180:45:71.5 urge silicate content on plant  was 26.12%. 

Si amendment at the high rate significantly increased Si 
contents by 26.7% in rice leaves over that in the control 
and in rice stems, Si content was increased significantly 
by 42.9 and 19.1% at the high and low Si addition rates 
over that in the control, respectively (Han et al., 2015). 
Soluble sugar content was enhanced by 30.9 and 18.3% 
at the high and low Si addition rates from the control, 
respectively, while C:N ratio was increased by 39.6 and 

42.8% at the the high and low Si addition rates from the 
control, respectively (Han et al., 2015). 

About nitrogen is different with silicate, because 
character of nitrogen more deposit on leaf blade about 
2.5% and  in the other hand is balance between content 
nitrogen on sheath blade and stem.   Amount of total 
nitrogen is determined by the level of nitrogen 
application.  Increasing of nitrogen fertilizer will increase 
of nitrogen content on rice plant.  Nitrogen content of 
fertilizer combination N:P2O5:SiO2  = 45:45:71.5 was 
4.755% and on a higher nitrogen fertilizer combination 
N:P2O5:SiO2  = 180:45:71.5 urge nitrogen content on 
plant  was 5.762%, but  the highest nitrogen content on 
fertilizer combination N:P2O5:SiO2  = 135:45:71.5  was 
6.35 % (Table 12). 

The phosphorous content on rice plant was deposited 
more higher on stem, while the phosphorous content 
between sheath blade and leaf blade was balance and 
more lower than on stem. Amount of total phosphorous 
also is determined by the level of nitrogen application.  
Increasing   of   nitrogen   fertilizer   will   increase   of  



7 
 

                                                                                      Baehaki and Heong           249 
 
 
 

Table 11.  Silicate content of Muncul rice variety.  

  

Part of rice plant 

Degree of  Silicate  (%) on rice of Fertilizer N:P2O5:SiO2 kg/ha  

45-45-71.5 95-45-71.5 135-45-71.5 180-45-71.5 

Sheath blade 10.69 9.68 11.34 10.46 

Stem 3.88 4.88 5.44 4.76 

Leaf blade 7.56 9.92 8.93 10.9 

Total 22.13 24.48 25.71 26.12 

 
 

Table 12. Nitrogen content of Muncul rice variety.  
  

Part of rice plant 

Degree of  nitrogen  (%) on rice of Fertilizer N:P2O5:SiO2 kg/ha 

45-45-71.5 95-45-71.5 135-45-71.5 180-45-71.5 

Sheath blade 1.223 1.304 1.667 1.505 

Stem 1.277 2.319 1.83 1.721 

Leaf blade 2.255 2.491 2.853 2.536 

Total 4.755 6.114 6.35 5.762 

 
 
 
phosphorous content on rice plant. Phosphorous content 
of fertilizer combination N:P2O5:SiO2  = 45:45:71.5 was 
0.457% and on a higher nitrogen fertilizer combination 
N:P2O5:SiO2  = 180:45:71.5 urge nitrogen content on 
plant  was 0.406%, but  the highest phosphorous content 
on fertilizer combination N:P2O5:SiO2  = 90:45:71.5  was 
0.537 % (Table 13). 

The potash content on rice plant was deposited to 
spread on all part of rice plant.  The potash content on 
sheath blade, stem, and leaf blade almost is the same.  
The total do not different on to another level of fertilizer 
combination.  The total content of fertilizer combination 
N:P2O5:SiO2  = 45:45:71.5 was 3.91% and also on a 
higher nitrogen fertilizer combination N:P2O5:SiO2  = 
180:45:71.5 only 3.7% (Table 14). 

The data of research above can be summarized about 
relationship between fertilizer application with pests 
abundance, leaf damage, and nutrion distribution on 
parts of rice.    In this research the application of  high 
doses of nitrogen on susceptible Muncul variety at were  
urge to increase BPH, WBPH population, whorl maggot 
damage at some stage of rice development.  Silicate 
application of high doses on susceptible Muncul variety  
reduced BPH, WBPH population, whorl maggot damage 
at some stage of rice development (Table 15).   

The leaf folder do not yet influenced by nitrogen and 
silicate dose levels to Muncul and IR64 rice varieties.  
Development of BPH and WBPH on IR64 resistance 
variety do not influence by nitrogen and silicate 
application.  BPH and WBPH population always low is 
caused by gene that suppress pests abundance. In the 
other hand Increased of whorl maggot development   on 
IR64 variety can be reduced by silicate fertilizer 
application.     

Pests population reduced by silicate nutrition on 
susceptible rice variety have relationship to silicate 

distribution on rice. Silicate nutrition more distributed on 
the sheath blade and then on the leaf blade than in stem 
of rice. The nitrogen more accumulates in leaf blade than 
in sheath blade and rice stem, while the potassium and 
phosphorous are distributed evenly at the sheath blade, 
stem and leaf blade of rice. Chau et al, (2003) reported 
after two seasons experiment, the results showed that 
nitrogen fertilizer did not affect rice growth only, but also 
more impacted to the outbreak of insect pests and 
diseases such as BPH, stem borer, leaf folder, blast, red 
stripped disease.  Phosphorous fertilizer was less 
promoted to the plant growth than nitrogen, therefore, it 
did not affect to development of insect pests and 
diseases (Chau et al., 2003). Nevertheless our data 
shows that the increase in nitrogen fertilizer does not 
always increase the pest population or leaves damage, 
this is due to the kind of pests and rice stage. Likewise 
that increasing silicate fertilizer does not always increase 
the pest population or damage to leaves, this is 
depending on kind of pests, resistance rice varieties, and 
rice stage. Korndorfer et al, (2004) reported increased Si 
in plant tissue has been shown to reduce insect feeding 
damage, but experiment on five different species of turf 
grasses, increased Si in plant tissue from calcium silicate 
applications did not affect growth and development of 
tropical sod webworm (TSW), Herpetogramma 
phaeopteralis Guenee.  Reasons for the lack of response  
associated with  complex  insect-plant-silicon response.  
Peterson et al. (1988) showed that high levels of silica 
decreased digestibility in Spodoptera eridania (Cramer) 
and promoted increased consumption rates. However, 
larval growth rates were not different from the control at 
the highest level of silica (20% dry weight). Also, it has 
been shown that certain plant genotypes are more 
efficient than others in their accumulation of Si, thus 
making them more resistant (Savant et al. 1997).   
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Table 13.  Phosphorous content of Muncul rice variety.   
 

Part of rice plant 

Degree of phosphorous  (%) on rice of Fertilizer N:P2O5:SiO2 kg/ha 

45-45-71.5 95-45-71.5 135-45-71.5 180-45-71.5 

Sheath blade 0.108 0.188 0.123 0.098 

Stem 0.159 0.169 0.239 0.205 

Leaf blade 0.19 0.18 0.141 0.103 

Total 0.457 0.537 0.503 0.406 

 
 

Table 14.  Potash content of Muncul rice variety.  

  

Part of rice plant 

Degree of  potash  (%) on rice of Fertilizer N:P2O5:SiO2 kg/ha 

45-45-71.5 95-45-71.5 135-45-71.5 180-45-71.5 

Sheath blade 1.29 1.38 1.12 1.15 

Stem 1.19 1.22 0.99 1.08 

Leaf blade 1.43 1.47 1.51 1.47 

Total 3.91 4.07 3.62 3.7 

 
 

Table 15.  Relationship between pests and nutrient on rice 

 

Pests Nutrient 
Significantly on variety 

Muncul IR64 

Brown plant hopper at 50 dat Nitrogen 
SiO2 

ns 
ns 

** 
ns 

Brown plant hopper at 65 dat Nitrogen 
SiO2 

* 
** 

ns 
ns 

White back plant hopper at 35 dat Nitrogen 
SiO2 

ns 
ns 

ns 
ns 

White back plant hopper at 50 dat Nitrogen 
SiO2 

ns 
ns 

ns 
ns 

White back plant hopper at 65 dat Nitrogen 
SiO2 

* 
ns 

ns 
ns 

Leaf folder at 35 dat Nitrogen 
SiO2 

ns 
ns 

ns 
ns 

Whorl maggot at 20 dat Nitrogen 
SiO2 

* 
** 

ns 
ns 

Whorl maggot at 35 dat Nitrogen 
SiO2 

ns 
ns 

ns 
** 

 

Remark: *The population of pest or leaf damage highest on highest nitrogen dose.  
** The population of pest or leaf damage smallest on highest silicate dose 

 
 
 
CONCLUSION 
 
Application of high doses of nitrogen on susceptible 
Muncul rice variety were  urge to increase BPH, WBPH 
population, and whorl maggot damage at some stage of 
rice development.  Silicate application of  high doses on 
susceptible Muncul variety reduced BPH, WBPH 
population, whorl maggot damage at some stage of rice 
development.  The leaf folder do not yet influenced by 
nitrogen and silicate dose levels. Development of BPH 
and WBPH on IR64 resistance variety do not influence by 
nitrogen and silicate application.  BPH and WBPH 
population always low is caused by gene that suppress 
pests abundance. In the other hand Increased of  whorl 

maggot development   on IR64 variety can be reduced by 
silicate fertilizer application.   

Pests population reduced  by silicate nutrition on 
susceptible rice variety have relationship to silicate 
distribution on rice. Silicate nutrition more distributed on 
the sheath blade and then on the leaf blade than in stem 
of rice. The nitrogen more accumulates in leaf blade than 
in sheath blade and rice stem, while the potassium and 
phosphorous are distributed evenly at the sheath blade, 
stem and leaf blade of rice.  According to the research 
objective,  impact of this research to  the implemented of 
nutrient management base the  balanced fertilizer  
especially effect of nitrogen and silicate nutrient can help 
to   produce   high   yield  and  rice  plant  become  more 
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resistant to pests effectively.    
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