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Abstract: Using a model system consisting of rice plants, rice brown planthopper Nilparvata lugens and its
main egg parasitoid Anagrus nilaparvatae, the role of salicylic acid and H,0, signaling pathways in the
production of rice volatiles induced by N. lugens was studied. The result showed that N. [ugens infestation
quickly enhanced the levels of salicylic acid (SA) (1 h after infestation) and H,0,(1 .5 h after infestation) in
rice plants, which was prior to the emission of N. [ugens-induced rice volatiles attractive to the parasitoid.
Exogenous application of SA, whose levels were within the physiological concentrations of rice plants, on rice
plants resulted in the release of volatiles attractive to the parasitoid, whereas H,0, did not until its levels
applied on rice plants were far higher than the physiological concentration. The volatiles emitted from SA-

treated plants or H,0,-treated plants showed weaker attractiveness to the parasitoid compared to those from the
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herbivore-infested plants. Moreover, there were obvious differences in volatile profiles between the herbivore-
infested plants and SA-treated plants or H, O, -treated plants, although they showed some similar changes after
elicitation. These suggest that SA signaling is involved in the production of rice volatiles induced by N. lugens,
while H, 0, signaling might be not. Moreover, the results also demonstrate a possible involvement of other

signaling pathways in the production of the volatiles except for the SA signaling.

Key words: rice; N. lugens; A. nilaparvatae; herbivore-induced rice volatiles; salicylic acid; hydrogen

peroxide; signaling pathways
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Table 1 ~ Comparison of the volatiles released from rice plants that were treated with different amount of salicylic acid
/(pg
6.91 20.72 34.53
1. E-2- 0.70 £0.22 a 1.19+£0.70 a 1.29£0.77 a 0.31+£0.21 a
2. 0.08 £0.01 a 0.02+0.01 a 0.18£0.07 a 0.28 £0.16 a
3. 0.23 +0.01 a 0.04 +0.01 b 0.26 £0.08 a 0.20+£0.02 a
4. - 0.04+0.02 a 1.46 +1.01 a 0.44 +0.30 a
5.1- 0.29 £0.05 aA 0.25 +0.07 aA 0.22 £0.10 aA 0.24 £0.13 aA
6. 2.44+0.74 a 0.26 +0.15b 0.28 £0.06 b 0.41£0.12 b
7. 1 0.09 £0.05 bB 1.39£0.39 aA 1.65 £0.39 aA 2.00 £0.97 aA
8. 0.41+0.13 b 4.32+£2.14 ab 4.73 £3.07 ab 7.34£0.34 a
9. 0.88+0.25b 2.39+0.87 ab 1.51 +£0.40 ab 3.18+0.17 a
10 0.37£0.04 b 1.69 £0.90 ab 1.73 £0.85 ab 2.77£0.98 a
11. 0.42+0.07 b 16.81 £3.95 a 4.24 £2.41 ab 23.79+£7.52 a
12. 0.10+0.03 b 0.88+0.45b 4.84+0.60 a 6.12£1.65 a
13. 2 0.24£0.13 b 0.85+0.20 ab 0.73 £0.31 ab 1.29+0.35 a
14. 0.03+£0.01 b 0.82+0.18 a 0.85+0.58 a 1.67 £0.91 a
15. 0.01 £0.00 a 0.14 +0.09 a 0.36£0.18 a 0.34+0.11 a
16. - 0.07 £0.04 b 0.10£0.07 b 0.43£0.12 a
10.49 +1.25 b 30.39 +5.70 ab 32.59 £10.57 a 53.45+9.34 a
(= (P

0. 05) (Duncan’ s ). ="
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Table 2 Comparison of the volatiles emitted from rice plants that were treated by hydrogen peroxide or distilled water

H,0,(1.25 mg 1) t
1. E2- 1.10 0. 85 0.98 +0.28 n.s
2. 0.25 +0.13 0.29 +0. 18 ns
3. 0.09 +£0. 05 0.31+0.13 *
4. - 1.47 £0. 21 *
5.1- 0.22 +0.07 bA 0.68 0. 19 aA *
6. 0.29 0. 12 5.43 +5.08 n. s
7. 1 1.42 +0.78 aA 1.79 £0.33 aA n. s
8. 1.82+1.05 14.61 5. 64 *
9. 0.96 £0.57 12.51 £7.64 *
10. 0.87 0. 60 2.47 +£0.56 n. s
11. 2.70 +1.31 43.77 £6.70 *
12 0.22 0. 12 6.03 +£3.77 *
13. 2 0.13 0. 09 1.08 +0. 26 *
14. 0.15 +0.07 5.54 +£2.50 *
15. 0.03 +£0. 02 1.47 £0.92 *
16. - 0.66 +0. 28 *
________________________________ .67+3.40  107.35=%272 o«
( + ); (P <0.05)
(Duncan’ s ). <=7 .n.s ] (¢ ,P<0.05).
3
Table 3 Comparison of the volatiles released from rice plants that were infested by Nilaparvata lugens, treated by salicylic acid or hydrogen
peroxide
/ H,0, /
(34.53 pg 7 (L.25mg )
1. E2- 0.15+0.05 b 0.70 +£0.22 ab 0.31 +0.21 ab 0.98 +0.28 a
2. 0.11 £0.03 b 0.08 +0.01 b 0.28 £0.16 a 0.29 0. 18 a
3. 0.05+0.01 b 0.23+0.01 a 0.20+0.02 a 0.31+0.13 a
4. - - 0.44 +£0.30 a 1.47 £0.21 a
5.1- 0.09 £0.05 b 0.57 £0.09 a 0.24 +0.13 ab 0.68 £0.19 a
6. 0.51+0.20 b 6.30 +0.68 a 0.41+0.12 b 5.43 +5.08 ab
7. 1 0.20+0.05 b 2.47+0.19 a 2.00+0.97 a 1.79+£0.33 a
8. 1.62+£0.22 b 0.89+0.03 b 7.34+0.34 a 14.61 £5.64 a
9. 0.42 +0.09 b 8.93+0.75 a 3.18+0.17 a 12.51 +7.64 a
10. 0.04 +0.01 b 0.31 £0.14 b 2.77+0.98 a 2.47 +£0.56 a
11. 2.21 +£0.29 ¢ 13.83+1.95b 23.79 +7.52 ab 43.77 £6.70 a
12. 0.13+0.02 b 3.33+0.11 a 6.12+1.65 a 6.03+3.77 a
13. 2 0.43 +£0.06 ¢ 8.11+0.21 a 1.29+0.35 b 1.08 £0.26 b
14. 0.10+0.02 b 3.55+0.39 a 1.67 £0.91 a 5.54+2.50 a
15. 0.01 £0.00 ¢ 0.12+0.03 b 0.34 +£0.11 ab 1.47 £0.92 a
16 - 0.05+0.01 b 0.43+0.12 a 0.66 £0.28 a
---------------------------- 8.78+0.31 b 63.78+6.42a 534529344 107.35+3272a
( * ); (P<

0. 05) (Duncan’ s ).«“="
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