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The effects of Helicoverpa armigera herbivory on the activity of
phenylanlanine ammonialyase, lipoxygenase and polyphenol
oxidase in cotton seedling leaves
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( College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract Defense-related enzymes of cotton are greatly influenced by various environmental stresses, including insect
herbivory. The defense response to insect herbivory plays an important part in the ecological relationship between insects
and plants. In order to explore the dynamic interaction between plant defense and Helicoverpa armigera herbivory, the
effect of H. armigera herbivory and the cessation of herbivory on the activity of three defense related enzymes in cotton
seedlings was investigated. Changes in the activity of phenylanlanine ammonialyase ( PAL), lipoxygenase ( LOX) and
polyphenol oxidase (PPO) in the leaves of cotton seedlings were measured after these had been fed on by H. armigera for
2, 6,12, 18 and 24 hours. Changes in PAL, LOX, and PPO activity were measured after removing H. armigera that had
been feeding for 12 hours. The results indicate that the three enzymes responded differently to H. armigera herbivory.
After 2 h and 6 h, PAL activity had not changed significantly but this increased markedly after 12, 18 and 24 h. LOX
activity increased significantly after 2, 6, 12, 18 and 24 h, and PPO activity increased after 6 and 24 h. After removing

H. armigera that had been feeding for 12, PAL activity increased until 36 h, whereas LOX activity increased until 24 h

* WENIH A g2 PEAT I (Aol ) BHIF £ 55T (200903033)
=430 ILVE# , E-mail ; shixueyan@ cau. edu. cn
W Hm H 9 :2012-01-19 , %57 H #7 :2012-02-29



24 Tl T A5 AR B A S TR X A AR = b 9 0 T A A - 415 -

then returned to normal. PPO activity increased only at 12 h and 24 h. There was a positive correlation between changes

in PAL, LOX and PPO activity in cotton seeding leaves and the duration of feeding by H. armigera. The activities of the

three defense related enzymes also increased after removing H. armigera. In contrast, mechanical injury of leaves did not

induce change in the activity of the three defense related enzymes comparing to the untreated control. This suggests that

the activities of the three defense related enzymes were influenced by insect herbivory, and that this may change the

physiological and biochemical properties of cotton leaves.
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ID x 150 mm (5 pm) ; K0 2% : A% 45 P4 500 K 0 2%
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Table 1 The damage degree of cotton leaves feeding by Helicoverpa armigera within 24 h

B it [A] Feeding time (h)

BCRr ik A AR (2 mm J5 # K)

Feeding area (number of 2 mm grid)

W AR i AR A 4 e (%)

Feeding area accounts for the percentage of leaf area( % )

2 4 6 9 12 15 24
16.3 34.4 74.8 151.13 268.54 318.33  497.45
2.08 4.42  9.64 19.76 35.07 42.35 65.71
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T (P <0.05) , i & 357 22 U I [A] 55 4 2] 18 A1
24 h, AL B PAL B9 36 PE B B E i (P <
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