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Effects of rice varieties and nitrogen fertilizer application rates on the
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Abstract The effects of rice varieties and nitrogen fertilizer application rates on the occurrence of the brown planthopper
( BPH)  Nilaparvata lugens ( Stal) were studied under field conditions in 2010. The results indicate that the abundance
of BPH on the rice varieties Nanjing 44 Ningjing lhao Bing 123 and Huaidao 9hao were significantly lower than that on
TN1 during August 10 to September 10. The abundance of BPH on Nanjing 44 was significantly higher than on Ningjing
lhao Bing 123 and Huaidao 9hao during September 20 to 30. The abundance of BPH on rice plants treated with 250 kg
/hm” effective nitrogen was the highest whereas that on rice crops with no nitrogen treatment was the lowest. The
interaction between rice variety and nitrogen fertilizer application rate had little effect on the occurrence of BPH. The
amounts of oxalic acid and flavonoids in Nanjing 44 Ningjing lhao Bing 123 and Huaidao 9hao were not significantly
higher than those in TN1 and no significant difference in the amount of free amino acids in BPH feeding on these different
rice varieties was found. Therefore the relatively high abundance of BPH on TN1 was not related to oxalic acid or
flavonoid levels in rice plants or to the amount of free amino acids in the insects’ bodies. The amount of oxalic acid and
flavonoids in rice plants increased with nitrogen fertilizer application rate. The amounts of glycine valine isoleucine

leucine and lysine in BPH feeding on rice plants with high nitrogen application were significantly higher than those to

feeding on plants to which no nitrogen fertilizer had been applied. These results suggest that the relatively high abundance
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of BPH on rice plants treated with high levels of nitrogen fertilizer was caused by the increased level of oxalic acid and
flavonoids in such plants

and the relatively high amounts of free amino acids that the insects obtained from them.
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Table 1 Variance analysis of rice varieties and nitrogen fertilizer application rates on numbers of BPH

Rice varieties

C -

Nitrogen fertilizer X

application rates

Rice varieties

x Nitrogen fertilizer application rates

Date ( month—day) F P F P F P

df F value P value df F value P value df F value P value
7-20 4 0.57 0. 6863 2 0.50 0.6106 8 1. 05 0.4171
7-30 4 0.78 0. 5464 2 1.02 0.3704 8 1.11 0.3731
8 -10 4 16. 54 0 2 1.44 0.2483 8 0.26 0.9764
8 -20 4 33.47 0 2 11. 14 0. 0001 8 1.51 0.1843
8 -30 4 50.52 0 2 5.98 0. 0052 8 1.51 0. 1828
9-10 4 20.27 0 2 3.71 0.0328 8 2.08 0. 0595
9-20 3 5.80 0. 0027 2 19.24 0 6 0.51 0.7954
9-30 3 107. 11 0 2 136. 57 0 6 22.80 0
10 - 10 3 1.01 0. 3989 2 390. 89 0 6 0.37 0. 8902
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Fig.2 Effects of different nitrogen fertilizer application rates on numbers of BPH
250 kg /hm’ ; 125kg /hm’ ; ( CK) o o
The high and low nitrogen application treatments mean 250 and 125 kg effective N per hectare respectively;

Control ( CK) means no nitrogen application. The same below.
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Fig.3 Amount of oxalic acid in different rice varieties
A: Tillering stage; B: Grainfilling stage
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Bars with different letters indicated significant difference among treatments
(P < 0.05). The same below.
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Fig. 6 Effects of nitrogen fertilizer application rates on the amount of flavonoids in rice plants
A: Tillering stage; B: Grainfilling stage
o TN1
N (Lu et al. 2005)
( Cheng 1971) . (Lu
N et al. 2004) . (

1996) .
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Table 2 Effects of different rice varieties on free amino acids content of BPH body
(mg/100g)
Amino acids content of BPH body in different varieties rice( mg/100g)
Amino acids 1 44 123 9
Ningjing 1hao Nanjing 44 Bing 123 Huaidao 9hao N

Asp 0.014 £0.005 a 0.011 £0.003 a 0.011 £0.003 a 0.011 £0.004 a  0.011 £0.003 a
Thr 0.072 £0.013 a 0.065 +£0.010 a 0.080 £0.013 a 0.063 £0.016 a  0.065 £0.009 a
Ser 0.034 £0.008 a 0.029 £0.005 a 0.034 £0. 006 a 0.031 £0.009 a  0.037 £0.008 a
Glu 0.174 £0.024 a 0.140 £0.016 a 0.147 £0.029 a 0.152+0.033 a 0.148 £0.014 a
Gly 0.029 +0.004 a 0.033 0. 005 a 0.038 +0.004 a 0.029 £0.007 a  0.034 £0.003 a
Ala 0.236 +0.037 a 0.221 £0.034 a 0.230 £0.041 a 0.233 £0.057 a  0.268 £0.038 a
Cys 0.021 £0.003 a 0.020 0. 003 a 0.019 £0.002 a 0.016 £0.004 a  0.017 £0.003 a
Val 0.072 £0.007 a 0.074 0. 006 a 0.079 0. 005 a 0.065 £0.015a 0.073 £0.005 a
Met 0.022 £0.003 a 0.022 +£0.002 a 0.025 £0.003 a 0.021 £0.005 a  0.024 £0.003 a

Ile 0.022 +0.005 a 0.021 0. 004 a 0.023 +0.003 a 0.020 £0.006 a  0.024 £0.003 a
Leu 0.036 +0.008 a 0.032 +0. 006 a 0.036 0. 006 a 0.032 +£0.009 a  0.036 £0.005 a
Tyr 0.018 £0. 006 a 0.028 0. 005 a 0.028 £0.010 a 0.025 £0.009 a  0.033 £0.007 a

Phe 0.059 £0.012 a 0.046 £0.008 a 0.052 £0.009 a 0.047 £0.010 a  0.052 +£0.009 a
Lys 0.066 £0.011 a 0.064 £0.010 a 0.073 £0.010 a 0.062 £0.017 a  0.068 £0.007 a
His 0.033 +0.007 a 0.030 0. 008 a 0.029 £0.012 a 0.034 £0.009 a  0.036 £0.009 a
Arg 0.115 £0.020 a 0.095 £0.019 a 0.108 £0.022 a 0.100 £0.027 a  0.106 £0.012 a
Pro 0.006 +0.010 a 0.003 +0. 006 a 0.022 +0.022 a 0.011 0. 020 a 0 +0.000 a

0.05

Data with different letters in the same row indicated significant difference at 0. 05 level. The same below.

3
Table 3 Effects of different nitrogen fertilizer application rates on free amino acids content of BPH body
(mg/100 g)
Free amino acids content of BPH body feeding on rice plants treated
Froe amino acids with different nitrogen fertilizer application rates( mg/100 g)
High nitrogen Low nitrogen CK
application rate treatment application rate treatment

Asp 0.010 £0.003 a 0.011 £0.003 a 0.014 £0.005 a
Thr 0.073 £0.010 a 0.065 £0.016 a 0.070 £0.011 a
Ser 0.038 £0. 006 a 0.030 £0. 009 a 0.031 £0.005 a
Glu 0.147 £0.026 a 0.149 £0.028 a 0.161 £0.018 a
Gly 0.037 £0.003 a 0.032 0. 004 ab 0.028 £0.006 b
Ala 0.250 £0.038 a 0.224 £0.057 a 0.239 £0.025 a
Cys 0.020 +£0.003 a 0.019 £0. 004 a 0.017 £0.002 a
Val 0.079 +£0.005 a 0.074 £0. 006 ab 0.065 £0.011 b
Met 0.024 £0.003 a 0.021 £0. 004 a 0.023 £0.003 a
Ile 0.025 £0.004 a 0.023 £0. 004 ab 0.018 0. 004 b
Leu 0.039 +£0. 006 a 0.036 0. 006 ab 0.028 £0.007 b
Tyr 0.026 £0.007 a 0.028 £0.010 a 0.025 £0.007 a
Phe 0.056 £0.009 a 0.045 £0.011 a 0.052 £0.009 a
Lys 0.077 £0.010 a 0. 067 0. 009 ab 0.054 £0.011 b
His 0.034 +£0.009 a 0.031 £0.010 a 0.032 £0.007 a
Arg 0.115+0.017 a 0.098 £0.026 a 0.101 £0.015 a
Pro 0.009 £0.011 a 0.014 £0.021 a 0.003 £0.008 a




Chinese Journal of Applied Entomology 48

1368+
. . . 5
( 1999) .
5

( References)

Cheng CH 1971. Effect of nitrogen application on the
susceptibility in rice to brown planthopper attack. J.

Taiwan Agric. Res. 20 (3):21—30.

1992.
1992 19(2) : 145—151.
2008.
30(2) : 176—182.
2003.
. 131—140.
1990.
27(2) 1 65—67.

2007.

35(3) :632—633.
1999.
Grayer RJ Harborne JB  Kimmins EM  Stevenson FC
Wijayagunasekera HNP  1994. Phenolics in rice phloem
sap as sucking deterrents to the brown plant hopper

Nilaparvata lugens. Acta Horticulturae 381:691—694.

2008.

Heinrichs EA Medrano FG  1985. Influence of nitrogen
fertilizer on the population development of brown
planthopper. IRRN 10( 6) : 20.

1996.
. 146—151.

Lu ZX Heong KL Yu XP Hu C 2004. Effects of plant
nitrogen on ecological fitness of the brown planthopper
Nilaparvata lugens ( Stal) in rice. J. Asia-Pacific
Entomol. 7 (1) :97—104.

Lu ZX Heong KL Yu XP Hu C 2005. Effect s of nitrogen
nutrient on the behavior of feeding and oviposition of the
brown planthopper on IR64. J.
Zhejiang Univ. : Agric. and Life Sci. 31 (1) :62—70.

LuZX Yu XP Heong KL Hu C 2007. Effect of nitrogen

Nilaparvata  lugens

fertilizer on herbivores and its stimulation to major insect
pests in rice. Rice Sci. 14(1):56—66.

Seriber JM  Slansky FJ 1981. The nutritional ecology of
immature insects. Annu. Rev. Entomol. 26:183—211.

2010.
( )
24(5) :535—538.

Stevenson PC Kimmins FM Grayer R] Raveendranath S
1996. Schaftosides from rice phloem as feeding inhibitors
and resistance factors to brown planthoppers ( Nilaparvata

80( 1) :246—249.

2000.

lugens) . Entomol. Exp. Appl.

11(6) :861—865.

Waring G Cobb NS 1992. The impact of plant stress on
herbivore population dynamics // Bernays EA (ed.) . Pant—
Insect Interaction Vol 4. CRC Press Boca Raton. 167—
226.

Yoshihara T Sogawa K Pathak MD Juliano BO Sakamura
S 1980. Oxalic acid as a sucking inhibitor of the brown
planthopper in rice( Delphacidae Homoptera) . Entomol.

Exp. Appl. 27(2):149—155.

2007.
28(02) :45—47.



= 1370- Chinese Journal of Applied Entomology 48
5
10
4 ()
7d 3
(2008a) 2005—2006 5
6 20 N 10
3
N N N N N 2 mL
4 ()
(28 1) C . 24 h
24 h
DPS
LGy LGy .
1.4
120 h DPS
1 Cy LGy
1.1 DPS
25% ( ) 10% Tukey” s
(
)i 1.5% 2
( ) 10% WP( -
) 10% s
( ) o 3 (1) 5
1.2
2007 LC,, 0.41 mg/L 4
5
25 ~28C. 3 LC, 59.47 mg/L
1.3 °
3
2 3
7d



	11(5) 244.pdf
	11(5) 245.pdf
	11(5) 246.pdf
	11(5) 247.pdf
	11(5) 248.pdf
	11(5) 249.pdf
	11(5) 250.pdf
	11(5) 251.pdf
	11(5) 252.pdf
	11(5) 253.pdf
	11(5) 254.pdf
	11(5) 255.pdf



