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Effects of azadirachtin on rice plant volatiles induced by Nilaparvata lugens. 1.U Hai-yan LIU
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Abstract With the method of solid phase microextraction SPME  a total of twenty-five volatiles
were collected from rice plants induced by Nilaparvata lugens and after applying azadirachtin four-
teen of them were qualitatively identified by gas chromatography coupled by mass spectrometry GC-
MS  mainly of nine kinds of sesquiterpenes. Comparing with healthy rice plants the plants at-
tacked by N. lugens had more kinds of volatiles including limonene linalool methyl salicylate
unknown 6 unknown 7 zingiberene nerolidol and hexadecane. Applying azadirachtin did not re-
sult in the production of new kind volatiles but affected the relative concentrations of the volatiles
induced by N. lugens. The proportions of limonene linalool methyl salicylate unknown 6 zingi-
berene and hexadecane changed obviously with the concentration of applied azadirachtin while
those of methyl salicylate unknown 6 unknown 7 zingiberene and nerolidol changed significantly
with the days after azadirachtin application. Azadirachtin concentration rice variety and N. lugens
density had significant interactions on the relative concentrations of all test N. lugens-induced vola-
tiles.
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1
Tab.1 Volatiles released from rice plants
Sequence Retention time Name of volatile Sequence Retention time Name of volatile
number min number min
1 9.80 391018 T imonene 14 19. 87 6 Unknown 6
2 11.61 391018 Tinalool 15 20. 54 7 Unknown 7
3 13.91 1018 Methyl salicylate 16 20. 57 7 - 27 -Farnesene
4 18. 14 Isoledene 17 20.78 2 _ _Zingiberene
5 18.28 2 Copaene 18 20.93 8 Unknown 8
6 18.57 1 Unknown 1 19 21.29 9 Unknown 9
7 18. 86 - -a- — -a-Cedrene 20 21.40 10 Unknown 10
8 19. 05 2 Unknown 2 21 21. 60 11 Unknown 11
9 19.19 3 Unknown 3 22 22.08 1018 20 Nerolidol
10 19.22 1018 20 Tsocaryophyllene 23 22.90 5918 h_Hexadecane
11 19. 36 + -B- + -B-Cedrene 24 23.19 Cedrol
12 19. 50 4 Unknown 4 25 24. 86 5918 h_Heptadecane
13 19. 69 5 Unknown 5
2 7 3 5
Tab.2 Variance analysis of main effects of azadirachtin on 7
rice volatiles
1 6
Sequence Concentration of azadirachtin Days after treatment 1
number F P F P 7 4
1 33.75 0.00 <1 -
2 10. 31 0. 00 1.77 0.16
3 6.79 0. 00 6.26 0. 00 3
4 14. 89 0.00 18. 20 0.00 Tab.3 Relative contents of volatiles released from rice
5 19.97 0. 00 12.39 0. 00 plants treated with azadirachtin at different concentrations
6 46. 69 0.00 344 0.02 mean £ SD
7 26.70 0. 00 4.27 0.01
8 22.44 0. 00 4.17 0.01 Sequence Concentration of azadirachtin  ml- m =2
9 16. 59 0. 00 12.94 0. 00 number 0 CK 0.11 0.22
10 33.19 0. 00 4.26 0.01 1 1.25 £1.22a 0.43 £0.74b 0.23 £0.27b
11 26. 44 0. 00 14.26 0. 00 2 0.67 £0. 10a 0.27 £0.42b 0.23 £0.30b
12 <1 _ 1.06 0.37 3 0.07 £0. 09b 0.13 £0. 16a 0.13 £0. 15a
13 40. 38 0. 00 5.35 0. 00 4 0.86 £0.47¢ 1.22 +0.79b 1.43 £0.93a
14 4. 06 0.02 2. 80 0.04 5 11.80 +8.37¢ 18.87 £16.98b  22.44 +17.6la
15 <1 _ 3. 40 0.02 6 4.35 £1.36a 2.66 +1.95b 2.35+1.91b
16 21.50 0.00 1.55 0.21 7 1.99 +0. 82a 1.25 +1.24b 1.11 +1.12b
17 311.76 0.00 5.73 0. 00 8 0.64 =0.32b 1.30 0. 64a 1.20 £0. 62a
18 10. 55 0.00 1.30 0.28 9 3.90 +1.83b 8.41 £9.02a 7.66 =6. 60a
19 15. 42 0. 00 8.55 0. 00 10 0.88 +0.31b 3.01 £2. 16a 3.13 £1.81a
20 131.27 0. 00 2.90 0.04 11 0.57 £0.52b 2.59 £2.91a 2.32 £2.46a
21 3.58 0.03 3.52 0.02 13 6.97 +2.63a 4.13 +4.94b 3.29 +4.56b
22 2.53 0.08 3.35 0.02 14 3.29 +1.67a 2.29 £6.87ab 1.06 +2. 10b
23 19. 69 0.00 <1 _ 16 1.66 0. 51b 3.34 £2.35a 3.36 +2. 60a
24 20. 54 0.00 6.39 0.00 17 14.71 6. 63a 2.85 +4.53b 2.16 £3.04b
25 10. 03 0. 00 5.30 0.00 18 1. 15 0. 48b 3.35 +4.04a 3.04 £2. 64a
19 3.51 +1.59a 2.44 +1.05b 2.68 +1.21b
20 11.33 £2.62a 4.50 £2.68b 5.06 £2.95b
3 21 5.86 £2.92a 4.59 £2.38b 5.40 £2. 66ab
6 23 0. 64 +0. 64a 0.33 +0.27b 0.30 +0.25b
3 24 2.69 +£2.68b 9.75 +10. 28a 8.98 +9. 36a
8 25 0.43 £0.51b 1.21 £1.25a 0.93 +1.24a
6 7 5 5% Data followed by dif-

ferent letters in the same row meant significant difference at 0. 05 level.

1 The same below.
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4
Tab.4 Relative contents of volatiles released from rice plants after azadirachtin treatment

Days after treatment d

Sequence
number 1 3 5 7
3 0.07 £0. 06¢ 0.10 £0. 13be 0.16 £0. 18a 0.11 £0. 15b
4 0.64 £0.55¢ 1.23 £0. 89b 1.30 0. 79ab 1.51 +0. 63a
5 10. 69 +14. 63b 18. 15 £13.99a 20.03 £15.76a 21.95 £15. 64a
6 3.21 £1.62ab 3.53 +1.94a 2.73 £1.93b 3.01 £2.29b
7 1.25 +£1.02b 1.50 £ 1. 16ab 1.74 +1. 26a 1.31 £1.05b
8 1.29 £0. 72a 0.94 £0.52b 1.05 £0.71b 0.89 £0.40b
9 10.34 £11.23a 5.35+4.21b 5.68 £4.38b 5.25 £2.58b
10 2.95 +2.45a 2.17 £ 1. 68b 2.19 £2.00b 2.03 £1.36b
11 3.22 +3. 66a 1.33 £1.72b 1.35£1.67b 1.40 £ 1. 15b
13 5.23 +5.06a 5.55+4.6la 4.71 £4.64a 3.70 £3. 13b
14 3.67 +7.58a 2.34 £3.22ab 1.64 +1.98b 1.21 +1. 10b
15 8.22 +6.33h 10.96 +7.49ab 10. 71 +8.28ab 12.85 £10.61a
17 7.92 £10.53a 6.69 £6.21ab 6.46 £6. 78bc 5.23 +6.00c
19 2.22 +1.0lc 2.81 £1.23b 3.31 +1.72a 3.16 +1.22ab
20 5.99 £5.06b 7.37 £3.24a 7.23 £3.18a 7.26 +4.74a
21 4.28 £2.99b 5.52+£2.47a 6.03 £2.67a 5.31 £2.43ab
22 0.33 £0. 15b 0.31 £0.20b 0.44 £0.41a 0.34 £0.17b
24 10. 85 +12.45a 5.64 £6.47h 5.73 £6.94b 6.34 £6. 80b
25 1.32 +1. 64a 0.88 +1.09b 0.58 +0. 64b 0.64 £0.57b
5

Tab.5 Variance analysis of effects of interactions between azadirachtin and other factors on rice volatiles

X, X, X, X, X, X, X, X, X, X,
Sequence
number F P F P F P F P F P
1 5.96 0. 00 25.37 0. 00 <1 - 3.20 0.03 2.35 0.04
2 <1 - 1. 19 0.31 3.71 0.01 5.69 0. 00 5.21 0. 00
3 8. 67 0. 00 1.05 0.35 3.46 0.02 5. 60 0. 00 2.48 0.03
4 2.93 0. 06 <1 - 1.28 0.29 4.79 0. 00 <1 -
5 5.12 0.01 <1 - 6.57 0. 00 6. 30 0.00 <1 -
6 3.36 0. 04 <1 - 6.59 0. 00 2.58 0. 06 <1 -
7 1. 14 0.32 3.25 0.04 5.72 0. 00 2.06 0.11 5. 88 0. 00
8 <1 - <1 - 1.91 0.13 <1 - 1. 44 0.21
9 3.81 0.03 7.27 0. 00 5.70 0. 00 18.36 0.00 6.08 0.00
10 4.92 0.01 4.27 0.02 6.85 0. 00 3.47 0.02 3.91 0. 00
11 <1 - 5.16 0.01 9.02 0.00 12.71 0. 00 5.17 0. 00
12 5.25 0.01 1.08 0.34 5.64 0.00 5.09 0. 00 2.23 0. 05
13 6. 68 0. 00 13.79 0. 00 1. 40 0.25 3.82 0.01 2. 14 0.05
14 5.58 0.01 2.32 0.10 1.14 0.34 1.35 0.26 2.09 0. 06
15 2.86 0. 06 1.02 0.37 16. 05 0.00 1.62 0.19 <1 -
16 8.85 0. 00 <1 - 10. 32 0. 00 1.14 0.34 1.48 0.19
17 <1 - 14.50 0. 00 3.52 0.02 4. 81 0.00 19.77 0. 00
18 <1 - 3.41 0. 04 3.56 0.02 3.29 0.02 1.15 0.34
19 2.33 0.10 2.56 0.08 <1 - 4.44 0.01 2.79 0. 01
20 1. 66 0.20 1.83 0.17 3.19 0.03 3.10 0.03 6. 46 0. 00
21 <1 - 2. 46 0.09 1.99 0.20 8.44 0.00 1.70 0.13
22 14.42 0. 00 13.36 0. 00 12.35 0. 00 3.95 0.01 3.29 0.01
23 24.52 0. 00 4.16 0.02 5.10 0. 00 1.39 0.25 1.21 0. 31
24 <1 - 7.80 0. 00 4.56 0.01 6. 87 0.00 3.71 0.00
25 2.25 0.11 2.54 0. 08 4.32 0.01 5.42 0.00 1.32 0.25

X, Rice variety X, Density of N. lugens X; Concentration of azadirachtin X, Days after azadirachtin

treatment.
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