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Herbivore-induced plant volatiles: primary characteristics,

ecological functions and its release mechanism
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310029 ,China)

Abstract: Plants could defense herbivores through releasing volatiles which can manipulate relationships
among plants, herbivores and their natural enemies when they were attacked. In the paper, primary
characteristics, ecological functions and its release mechanism of herbivore-induced plant volatiles were
reviewed, and research directions in this field in the future were suggested.
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Table 1 Comparisons of volatiles from healthy plants and herbivore-infected plants
Plant Green leafy
) Treatments ) o ) Others Notes References
species odors  Terpenoids Nitrides Sulfides
Health leaf 92.5(5)  0.5(2) — — 940D L5]
Mechanical damage 94. 9(7) tr(1) — — 3.2012)
Cucumber K
Herbivore damage 2.7(3) 88.9(7) 8.1(6) — tr(1)
Health leaf 48.8(3) 27.7(6) — — 23.4(8)1—2 [6]
Corn Mechanical damage 73.5(6) 19.1(6) — — 1. 7(6) Pseudatetia
Herbivore damage 12.1C4) 66.7(12> 6.1C4) — 8.3(6) Separata
Health leaf 68.7(5) 30.6(3) — —  0.73(D [7]
Crabapple Mechanical damage 96. 3(9) 3.203) — — 0.53(2) B
Herbivore damage 31.6(8) 63.0(4) 1.4C1) — 4.0(4) Dolgo
Health tip 1.9(2) 4.7(2) 2.8(1) — 90.6(6) 4 [8]
Tea Mechanical damage 7.1(3) 1.6(3) — — 91.2(6)
Herbivore damage 13.2(3) 5.1 tr(1) — 81.7(7)> 43,
Health leaf tr(1) tr(2) — — — . [9]
Corn Herbivore damage 76.7C4) 21(6) — — 2.3(1
Health leaf 24.6(4) 65.4(1D) — 2.5(2) 7.5(4) 1 [10]
Cabbage Herbivore damage 44.6(4) 45.8C10) — 0.2(2) 9.4(6) Titurel.
Health leaf 11.5(2) 55.6(6) = = 33.0(1) [11]
Cotton Herbivore damage 62.1(7) 32.0(9) - = 5.9(6) DES119.
Health vine 47.9(6) 38.4(5) i— — 13.7(4) [12]
Grape Herbivore damage 37.1(9)  54.006) a — 9.0(4) Beta
Health leaf 20.9(4)  42.8(7) — — 11.9C9 B [5]
Apple Herbivore damage 2.7(6) 90.6(12) 3.4(4) — 3.9C12) Summer Red
Health fruit 11.0C1)  72.6(5) 7.1 — 9.3(1) [13]
Apple Herbivore damage 10.3(1)  65.8(7) 13.0(1) — 11.9(2) Maiglod.
* %), str 0.1%. The data in the table

represent relative amount of each type of volatile chemical (%), and the data in parentheses are number of each type of

volatile chemicals. tr indicates less than 0.1%.
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Table 2 Some factors influencing herbivore-induced plant volatiles profiles

Green leafy

Factors odors Terpenoid Nitrides Others Comments References
Bean 34.7(4)  48.1(6) 17.1(8) [17]
Plant species Cucumber 6.7(3) 73.3(5) 13.3(4) 6.7(3)
Summer red 2.7(6) 90.6(12) 3.4(4) 3.9(12) s [5]
Crop varieties Cox orange 66.5(11) 17.2(10) 2.6(2) 3.2(7)
DES119 62.1(7)  32.0(9) 5.9(6) . [11]
TX2259 28.5(7)  69.8(10) 1. 7(6)
Young leaf 2.7(3) 88.9(7) 8.1(6) tr(1) s [30]
Leaf stage Old leaf 1.6(2) 61.8(6) 35.7(4) 1.0(2)
Hyphantria cunea 31.6(8) 63.0(4) 1.4(1) 4.0(4) . [7]
Insect species Popillia japonica  28.1(8)  62.7(5) 2.9(1) 6.4(4) 16~18h
Tetranychus urticae 2.7(6)  90.6(12) 3.4(4) 3.9(12) s [5]
Panonychus ulmi 7.9(3) 84.9(14) — 7.8(13) Summer red
1~2 1st—2nd instar 12.1(4)  66.7(12) 6.1(4) 8.3(6) » Pseudatetia [33]
Insect stage 3  3rd instar 11.1¢(6)  69.3(11) 2.3(4) 17.0(11) separata o
Light 81.1(6)  17.3(3) — 1.6(2) R [7]
Damage degree Heavy 28.1(8)  62.7(5) 2.9(1) 6.4(4) 2h  16~18h
(7000lux) Strong 39.9(6) 33.4(6) 26.8(13) . [6]
Light intensity ~ (2000lux) Weak 39.0(6)  18.2(6) — 23.6(7)
Lack 10.9¢3)  48.7(6) —  40.4(5) . (6]
Water content Enough 64.6(5)  10.5(5) — 24.8(9)
* %), str 0.1%. The data in the table

represent relative amount of each type of volatile chemical (%), and the data in parentheses are number of each type of

volatile chemicals. tr indicates less than 0.1%.

s s . Dicke
b7 , 4 3 ( (E)-1,8-
-1,3(E),7- . (E)-B- ) » Cheng [
, , (Anagrus nilaparvatae Pang et Wang)
. 2 , B-bisabolol B- s Campletis
sonorensis Lorssl | s . Whitman"*!  Whitman !
Microplitis croceipes o s
[36]0
2.2
s
o , C 3, s
. . Farmer "
(Artemisia tritentata)
o , s
, ) .
[17,21,22] .
) 2 o



6 : : N 1101

[45~47
b b o
2 s [48~50] . s
b ~ A ( N
), [23,45~47.49~51]
’ A}
[47]
3 s [45
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b N
Plant species Damage types References . to1l ts2] | Lsal | bl
Cotton Aspergillus flavus [41] (4]
Cotton [17. 21] R s
Lima bean [17]
Oats [42]
2.3
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Wheat [42]
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Fig. 1 Release pathways of ,
herbivore-induced plant volatiles
(1) Herbivore feeding; (2) Mechanical damage; (3) Oral ° ’
secretion; (4) Passive release; (5) Active release; (6) °
Green leafy odors; (7) Stored volatiles; (8) Precursors of 31
stored volatiles; (9) New synthetic volatiles. , 2 s
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