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Abstract Experimental population life tables of imidacloprid—resistant and susceptible BPH populations feeding on two
rice varieties ( TN1 IR36) were compiled and their population number tendency index ( PNTI) and fitness determined.
The results show that the PNTI of resistant and susceptible BPH feeding on the susceptible rice variety TN1 were 55. 33
and 105.57 respectively and that the relative fitness of resistant compared to susceptible BPH was 0. 5241. However

on the pest—resistant rice variety IR36 the PNTI of resistant and susceptible BPH were 5. 67 and 1.8 respectively and the
relative fitness of the two populations was 3. 15. After both populations had been reared for two to four generations under
laboratory conditions the PNTI of 2" 3™ and 4" generations of resistant and susceptible BPH were 25.25 and 14. 58

14.52 and 11.85 and 42.27 and 54.63 respectively and the relative fitness of these three generations was 1.7318 1.
2253 and 0. 7738 respectively. These results indicate that resistant BPH were more adaptable and had a competitive
advantage with regard to the pest—resistant variety rice variety IR36 but that the fitness of this population decreased with
successive generations in captivity.
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Table 1 Population life tables of imidacloprid-resistant and susceptible BPH feeding on

different resistant rice varieties for one generation ( F1 generation)

Susceptible variety TN1 Resistant variety IR36( 1 )
Biological parameters
tologieal parameters Susceptible Resistant Susceptible Resistant
population population population population
()
Newly-hatached nymph number/insect 100 100 100 100
( d) Nymphal duration( d) 11.51 £0. 11a 11.32 £0. 12a 13.55 £0. 34a 11.92 +0.28b
( %) Survival rate of nymph( %) 88.01 80. 00 43. 65 65.19
( %) Emergence rate( %) 88.21 £6.05a  79.97 £2.49a  41.58 £3.08b 52.24 £1.47a
( %) Famale ratio( %) 50.34 +4.76a  44.27 £1.50a  20.58 +1.74a 25.19 £2.53a
( %) Copulation rate( %) 90.95 £5.85a 82.38 £9.09a 38.89 +14.70a  49.21 £11.45a
€ ) 301.22 £29.70a 245.75 £23.90b 162.50 +10.44a 153.00 +43.30a

Numbers of egg laid per female/number

( %) Egg hatchability( %) 98.50 £0.61la  96.49 £1.25a 76.21 +11.79a  87.85 +10.61a
( d) Famale longevity( d) 12.65 £0.97a 11.21 £0.67a 6.94 +1.13b 13.86 £1.79a
105. 57 55.33 1.8 5.67
(I) Population number tendency index
€ ) N 10557. 22 5532. 54 179.9 567. 34
Nymphal numbers of next generation/insect
* Relative fitness 1. 0000 0.5241 1. 0000 3.15
1) + ;2) * i 3)
0.05 (P >0.05)

1) The data in the table are mean + SE; 2) *
imidacloprid—susceptible population in the same variety; 3) The data within a variety and a parameter followed by the same small
letters are not significantly different at 0. 05 level, The same below.

means the ratio of population tendency index of imidacloprid—resistant population to
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Table 2 Population life tables of imidacloprid-resistant and -susceptible Nilaparvata lugens feeding on
resistant rice varieties IR36 for two to four generations ( F2-¥4 generations)
2 The 2™ generation 3 The 3™ generation 4 The 4" generation
Biological
Susceptible Resistant Susceptible Resistant Susceptible Resistant
parameters
population population population population population population
()
Newly-hatached
113 107 100 110 100 87
nymph number
/insect
d
(4 . 15.15 £0.27a 13.07 +0. 10b 13.92 £0. 19a 13.20 £0. 09a 14.44 +0. 13a 14.26 0. 14a
Nymphal duration( d)
(%)
Survival rate of 64. 89 83.07 62. 60 62.59 81.39 82.24
nymph( %)
(%)
62.21 £7.69a 62.49 £6.39a 56.22 +2.35a 60. 95 = 1. 96a 80.56 £3.22a 83.15 £4.98a
Emergence rate( % )
(%)
. 32.58 £5.26a 38. 88 £6.20a 22.82 +2.45b 30. 86 £2.02a 49.05 +7.72a 30. 81 £5.79b
Famale ratio( %)
(%)
93.33 +6.67a 83.97 £8.03b 100. 00 0. 00a 88.89 +11.11b 100. 00 0. 00a 100. 00 £ 0. 00a

Copulation rate( % )

()
Numbers of egg laid
per female/number
(%)
Egg hatchability( %)
(d)

Famale longevity( d)

(1) Population
number tendency

index
() Nymphal
numbers of next

generation/insect

Relative fitness

123.74 £25.34a

96.04 = 1. 8la

13.71 £0.93a

14. 58

1 648.08

1. 0000

158.75 £34. 68a

93.83 £4.76a

12.03 £1.19a

25.24

2 700. 68

1.7311

165. 88 +23.38b

88.92 £2.96a

12.89 £0. 82a

11.85

1 184.76

1. 0000

210. 52 £30. 39a

92.37 +4.33a

11.78 £0. 83a

14. 52

1597.2

1.2253

177.86 £27.00a

95.50 +£3.28a

12.85 £0. 76a

54. 63

5 462.76

1. 0000

203. 47 £27.30a

98.60 = 1.03a

10.94 £0.43a

42.27

3677.46

0.7738
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Effects of Nilaparvata lugens ( Stal) infestation on SOD activities and

Malondialdehyde contents in leaves and roots of rice

LIU Jing-Lan™

( School of Horticulture and Plant Protection Yangzhou University

Abstract

YANG Xia

Yangzhou

WU Jin-Cai ™

225009 China)

Changes in SOD activity and Malondialdehyde ( MDA) content in the leaves and roots of the rice varieties Xie

you 963 and TN1 infested by Nilaparvata lugens ( Stal) were investigated at the tillering stage. SOD activity in the leaves

of Xie you 963 and TN1 did not significantly decrease at infestation levels of 15 and 30 nymphs / plant. However

SOD

activities in the roots of Xie you 963 decreased significantly after 3 6 and 9 d at infestation levels of 15 and 30 nymphs /

plant SOD activity in the roots of TNI infested by 15 and 30 nymphs / plant decreased significantly after 3 d. SOD

activities in roots decreased significantly after 6 and 9 d when infested by 30 nymphs / plant. The MDA content of the

leaves of Xie you 963 and TN1 showed no significant change at infestation level of 15 and 30 nymphs / plant. However

an infestation level of 30 nymphs / plant caused a 119.4% increase in the MDA content of the roots of Xie you 963 after

3d

while an infestation level of 15 nymphs / plant caused an increase of 369.7% after 9d. The MDA content of the roots

of TNI1 plants infested by 15 and 30 nymphs / plant decreased after 3 6 and 9 d. These results showed that changes in

SOD activity and MDA content under different levels of N. lugens infestation varied with rice organ ( roots or leaves) .

Roots were more sensitive than leaves; although SOD activity and MDA content of the leaves of both cultivars did not

change significantly SOD activity in the roots of both cultivars significantly decreased whereas MDA content in the roots of

Xie you 963 significantly increased and that of TNI1 significantly decreased.

Key words rice

Nilaparvata lugens

* . 973

*%E-mail: liujl@ yzu. edu. cn

(2010CB126200) .

Kok E-mail: jc. wu @ public. yz. js. cn

120110807 120110827

SOD activities

MDA contents

(30470285) -



*1388-

Nilaparvata lugens ( Stal) ( BPH)

()
2 N
( Magnani et al. 2000)
(
1996; 2000) .
(). (
)~ .
(Liu et al. 2008) TN1
( 2010) NN
TN1
NN (
2007)
()
() .
( ) ( Panda
2007) ( superoxide
dismutase SOD) 0,” H,0,
( catalase CAT)
( peroxidase POD) H,0, 3
( McCord and Fridovich 1969)

SOD ( Fridovich
1995) . ( malondialdehyde MDA)

. . SOD
MDA
( Slesak et al.  2008;
2010) SOD

Gill and Tuteja
MDA

C ).

Chinese Journal of Applied Entomology 48
N SOD MDA
SOD MDA
() °
1
1.1
1.1.1 963 ( ) TN1
( ) o
12 h 20 min
35C
4 (32
)
6
Espino ( 1975) (
13.7 cm 10.4 cm) o

914 ¢ NH,NO, 403 g NaH,PO, * 2H,0
714 g K,S0, 3 240 g MgSO, » 7H,0 886 g CaCl,
10 L .
15.0 g MnClL, <+ 4H,0 0.74 ¢
(NH,) ,M0,0,, = 4H,0 9.34 ¢ H,BO, 77.0 g
FeCl, * 6H,0 0.35 g ZnSO, » 7H,0 0.31 g CuSO,

*5H,0 119 g 500 mL
H,S0, 10 L
o ‘4 L
5 mL
pH 5.0 5d
o 2 (46 )
2 (60 ) 6
( 1 2 )
1.1.2
( )
2 o
1.2
1.2.1 2
(3~4 )15 30/ o 24 h



	11(5) 266.pdf
	11(5) 267.pdf
	11(5) 268.pdf
	11(5) 269.pdf
	11(5) 270.pdf
	11(5) 271.pdf
	11(5) 272.pdf
	11(5) 273.pdf



