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Effects of Bemisia tabaci damage on the protective enzyme activity
and the secondary metabolite content of leaves in
different pepper varieties
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Abstract [Objectives] To investigate the mechanism underlying the resistance of pepper varieties to whitefly. [Methods]
Protective enzyme activity and the secondary metabolite content were studied in the leaves of different varieties pepper plant
damaged by the Q biotype whitefly. [Results] The results show that there was a significant difference in the activity of SOD
and POD and the total phenolic content in the leaves of different pepper varieties fed on by Q the biotype whitefly. SOD
activity increased after whitefly damage in all six varieties peppers. Except for the susceptible Gangshanghong pepper variety,
SOD activity in the other five varieties was significantly different from the control, and POD activity of resistant varieties
( Sujiao 5 and Xinyan 988 pepper king ) and moderately resistant varieties (Xiaoxin 9 and Xiangxin 3) increased significantly
relative to the control. In contrast, POD activity of the susceptible varieties (Gangshanghong and Dayuniujiaowang) were
significantly less than that of the control. The difference in SOD and POD activity in resistant varieties between damaged and
undamaged pepper leaves was highest, followed by the medium resistant varieties, whereas the least difference was observed

in the susceptible varieties. Total leaf phenolic and total flavonoid content in most pepper varieties significantly increased after
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whitefly infestation, and the total phenolic content of the resistant variety Sujiao 5 was significantly higher than that of the
other varieties. The change in total flavonoids in resistant varieties between damaged and undamaged leaves were less than
those in susceptible varieties. [Conclusion] The resistance of six different pepper varieties against the Q biotype whitefly
appears related to SOD and POD activity and total phenolic content, but not to the total flavonoid content, of pepper leaves.
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Table 1 Effects of SOD activity in pepper leaves of different varieties after Bemisia tabaci damage

SOD U/g-FW
Activity of SOD
Varieties %
Control Treatment Change rate
. > 328.16+1.12f 417.05+0.56¢* +27.09
Sujiao 5
988
. . 351.43+1.12¢ 428.79+0.56d* +22.01
Xinyan 988 pepper king
. 9 424.88+0.56b 483.02+0.00a* +13.68
Xiaoxin 9
) 3_ 392.944+3.40c 460.67+0.55b* +17.24
Xiangxin 3
463.29+2.27a 464.59+6.62b +0.28
Gangshanghong pepper
L 374.24+1.74d 439.35+2.15¢* +17.40
Dayuniujiaowang
* 0.05 0.05

= / x100%
Data in the same row following with * indicate significant difference between group of control and treatment at 0.05 level,
and those with different letters in same column indicate significantly different at 0.05 level. The change rate = (treatment—
control)/controlx100%. The same below.
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Table 2 Effects of POD activity in pepper leaves of different varieties after Bemisia tabaci damage

POD U/g-min-FW
Activity of POD
Varieties %
Control Treatment Change rate
. > 21.00+0.10e 27.454+0.03b* +30.71
Sujiao 5
988
. i 18.43+0.23f 31.13+0.44a* +68.91
Xinyan 988 pepper king
. 9 21.70+0.18d 25.90+0.15¢c* +19.35
Xiaoxin 9
. 3_ 23.78+0.16¢ 24.33+0.26d +2.31
Xiangxin 3
* CX 12 5068 201411117070X
**E-mail khl2504@126.com
Hokk E-mail: sdzhu@yzu.edu.cn

2014-05-17 2014-07-28


mailto:sdzhu@yzu.edu.cn

6 :Q - 1557-

24.58+0.24b 20.80+0.53f* - 15.38
Gangshanghong pepper
e 26.46+0.23a 23.12+0.44¢* - 12.62
Dayuniujiaowang
3 30.34% 29.97%
5 988
P 0.05 5 17.93% 12.55%
34.38% 16.61%
4.30% N
088 3 ik

P 0.05

5

Q
P 005 SOD POD
5
P 0.05
24 HEMBEAEMNAEAHEMRIMHEERSEN Constabel et al. 1996
& 2005
4 POD SOD
P 0.05 Zhang 2008
3 B POD

R3 EMAAEXNFRRBARMEES RN

Table 3 Effects of total phenol content in pepper leaves of different varieties after Bemisia tabaci damage

mg/g
Content of total phenol
Varieties %
Control Treatment Change rate
. > 15.62+0.14b 20.99+0.38a* +34.38
Sujiao 5
. 988 . 14.17+0.07¢c 11.70+0.15¢e* - 1743
Xinyan 988 pepper king
) 9 11.93+0.31d 18.28+0.14b* +53.23
Xiaoxin 9
3 11.08+0.17¢ 12.92+0.04d* +16.61

Xiangxin 3
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15.354+0.16b 16.01+0.09c* +4.30
Gangshanghong pepper

. 17.97+0.25a 18.51+0.26b +3.01
Dayuniujiaowang
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Table 4 Effects of total flavonoid content in pepper leaves of different varieties after Bemisia tabaci damage

mg/g
Content of total flavonoid
Varieties v,
Control Treatment Change rate
. > 9.26+0.24a 10.92+0.22b* +17.93
Sujiao 5
988
. . 8.29+0.10b 9.33+0.07¢c* +12.55
Xinyan 988 pepper king
. 9 8.20+0.02b 8.94+0.16¢* +9.02
Xiaoxin 9
) 3_ 6.46+0.20c 8.42+0.03d* +30.34
Xiangxin 3
6.44+0.08c 7.44+0.16¢* +15.53
Gangshanghong pepper
. 9.71+0.12a 12.62+0.25a%* +29.97
Dayuniujiaowang
SOD 0, H0O; CAT
Trialeurodes vaporariorum Westwood POD H>O»
Melanaphis sacchari ~ Zehntner
Therioaphis trifolii  Monell 1988
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