38 6 ( ) Vol.38 No.6
2012 12 Journal of Hunan Agricultural University (Natural Sciences) Dec 2012

DOI:10.3724/SP.J.1238.2012.00626

KIEIURFHEREY RS M BEERN XA REXBRE

1,2 1 1
(1. 510642 2. 516007)
m = 1 8 10
(HPLC) 6
Mudgo 89 8
1 TN1
TN1 28.079 6.4279
1.513 8 Mudgo 0.862 8

(y=21.076 7-0.597 2x)
*x # iF
HEDES Q946.8;54322 NEAFRERL A XEHRS  1007-1032(2012)06-0626-05

Relationship between rice special secondary compounds and
resistance to brown planthopper and tests in field

ZHONG Ping-sheng'?, LIANG Guang-wen'", ZENG Ling'

(1. Laboratory of Insect Ecology, South China Agricultural University, Guangzhou 510642, China; 2. Department of Life
Science, Huizhou University, Huizhou, Guangdong 516007, China)

Abstract: Through seedling resistance determination, resistance of ten rice varieties to brown planthopper (BPH),
Nilaparvata lugens (Stal), was studied in the green house. Among these rice varieties, special secondary compounds of 6
varieties were characterized by chromatography, and the relationship of the main substance peak in chromatography and
the resistance level was analyzed. The variety Mudgo were indentified as highly resistant (HR), Jingxian89, Huahang8
and Shengbasimiao as resistant (R), Xiaolongzhan, XianxiaoZhan, Huahangland Yuexiangzhan as moderately resistant
(MR), Shuanggui feeling insect reaction and TN1 as high susceptible (HS) to BPH. The results in green house were
confirmed by the population growth index (I) of BPH in the paddy field. | value of BPH population with TN1 and
Yuexiangzhan was 28.079 and 6.422 9 respectively, showing an increasing trend of BPH; | value with resistant varieties
Mudgo and Shengbasimiao was only 0.862 8 and 1.513 8, respectively. The resistant effects of the resistant varieties
caused by natural enemy factors were far more powerful than those of the sensitive varieties. In addition, the content
variations of secondary compounds in rice plants indicated that there was significant correlation between compound peak
in chromatography and the resistance level. The fit linear regression equation is y=21.076 7—0.597 2x. Therefore,
analyzing the secondary compounds by high-performance liquid chromatography (HPLC) could be used as a simple and

fast way to identify rice resistance against BPH and predict the dynamics of BPH populations.
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Table 1 Suffer level and resistant reaction to BPH on 10 rice varieties seedling stage
1 2 3
TNI1 (9.000+0.000) a (9.000+0.000 )a (9.000+0.000) a (9.000+0.000) a HS
(6.600+1.572) b (7.233+2.060) b (7.723+1.767) ab (7.185+0.325) ab MS
(3.617£1.005) ¢ (5.417+0.425) cd (7.267+0.153) be (5.434+1.054) be MR
(3.433+0.569) ¢ (4.567+0.551) cd (6.500+0.557 )bed (4.833+0.896) bed MR
1 (2.550+0.260) de (4.000+0.529) d (6.367+0.651) bed (4.306+1.112) cd MR
(2.000+0.328) ef (4.300+1.300) d (5.833+1.079) cd (4.044+1.114) cd MR
(2.083+0.275) ef (2.967+0.757) ¢ (4.933+0.666) d (3.328+0.842) cde R
8 (1.800+0.661) ef (2.200+0.627) e (4.300+1.044) d (2.767+0.775) de R
89 (1.872+0.177) ef (2.200+0.250) ¢ (3.433+1.050) e (2.502+0.475) de R
Mudgo (0.883+0.202) f (1.000+0.000) e (1.600+0.173) f (1.161+0.222) ¢ HR
2.2 KFEMIMEMRAATTES CEMEERER
[5]
5 Mudgo
( ) 0.0307 0.0539
TNI
0.228 9
2
q y=2.305 2+
Mudgo 0.862 8
100 & | 0.245 8x R=0.953 8 F=30.2155
' P=0.011 8
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Table 2 Life table of BPH natural population on 6 resistant varieties
TNI1 8 74 Mudgo
0.899 0 0.776 9 0.834 7 0.8256 0.6439 0.544 5
09167 0.9459 0.882 4 0.894 7 0.900 0 0.974 4
0.974 4 0.968 7 0.9333 09355 0.976 7 0.9412
1~2 0.702 0 0.5815 0.488 7 0.488 6 04176 0.3213
3~5 0.7200 0.5725 04180 03321 0.4305 0.4422
0.8381 0.863 7 0.8342 0.903 6 0.863 6 0.944 4
0.8149 0.826 2 0.804 0 0.804 0 0.804 0 0.867 2
0.5649 0.632 3 0.608 3 0.608 3 0.608 3 0.5629
82.544 0 31.4030 17.226 0 17.226 0 17.226 0 12.878 0
28.079 0 6.4279 2.0179 1.745 4 1.5138 0.862 8
0.228 9 0.0719 0.062 2 0.0539 0.030 7

(7]
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Table 3 The exclusion index of popolation control of natural enemy
on brown planthopper population

TNI 8 74 Mudgo

22007 3.8670 58651 63291 7.4627 12.9200
1.0867 1.2240 1.3585 1.2867 12369 1.3018

2.4 JKFEHMFHEXEY RS TR X R

Mudgo 8 TN1

74 0.8628 1.5138 2.0179

6.427 9 28.079 1.745 4

32978 32.106 27.845 26.513 21.719
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Fig.1 Rice varieties resistant characteristics material content
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