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Effect upon Volatiles Release in Five Ficus ( Moraceae)
Species by Herbivores and Artificial Damage
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Abstract: The volatiles release of five Ficus species that from different successional stages with same lifeform were studied

in oder to understand how these species perform differently in response to heibivores. For the leaves wihou damage, the

pioneer species Ficus hipida released more volatiles than F. auwriculaa, F. oigodon. and F. racanosa, while the climax

spedies F. altissima released the least amount of volatiles. After the treament of aitificial damage, al five Ficus species

showed a ncreased amount in their volatile release, andthe quantity of volatile for the five species were in the same order

as they prefomed in leaves without damage. When treated with woolly bear, larvae of A sota caricae Boisduval, a common

lepidopter on Ficus plants, a F. hipida showed a reduced amount for volatile releases, and F. auricilata and F. oligodon

showed a significant increase in the amount of mare volatiles release, among which, Eucalyptol, a general insecticidal sub-

stance was produced. Asota caricae refused to feed the leaves of F. altissima, thus no data for the volatile release for F. —

altissima under herbivores in this study. The study indicated that Ficus species from different successional stages indeed

prefomed different responses to herbivore feeding and artificial damage.

Key words: Ficus (Moraceae); Successional stage; Induced defense; Artificial damage; Volatile release

* : (30570316)
ox : Author for @mespondence. E-mail: biotrans@ bn. yn. cninfo. net

¢ 2007 02 12, 2007 08 03

(198E) ; s : E-mail: xsw@ xtbg ,org. @



695

(Niinemets

2004) , ) ,
(Gib-
son and Pickett, 1983) (De
Moraes , 2001)
( De Moraes , 1998)
(Dickens , 1990, Douglas , 1993)
(Par and Tumlinson, 1999),
(Ping . 2001),
) ( Mithofer
2005) ,
(Turlings , 2000)
(Turmer , 2002),
(Hildmam
1992)
, (Reymond , 2000)
(Chase , 2000; Thaler , 2001)
(Coley, 1983; Coley , 1985; Xiang and Chen,
2004) [13 ” ,

(Rhoade and Cate, 1976)

2001)

43 2

(Coley, 1983; Coley

(Chase , 2000)

2 (D)

?

( Coley, 1983; Marquis,

2

(trade- off) ,

, 1985; Gulmon, 1986)

’ ’

)

(2)

(Hypsidae)

(Asota caricae Boisduval)

(Moraceae)

( Xiang and Chen, 2004)
( Ficus) 5

( Ficus hipida Linn.)

(Zhou and Gibert, 2003)

( Ficus oligodon Miq.)

Gibert, 2003),

( Ficus auriculata Lour.)

Gibert, 2003),

( Ficus racemosa Linn.)
eit, 2003),

( Ficus altisima Bl.)
2003),
12

9 ’

( » 2003)
(Zhou and

(Zhou and

( Zhou and Gib-

(Zhou and Gibert,
( , 1996)

2h,

2h

2 h,

2h



696 29
(194 .6 -2, 6 -2 4, 6
: . (20) ,(21) -3 . (22)
2~ 3 12h , (23) i (24) 2 6
. . L (%) 2 -1, 1 3 . (6) -
3 . (27) . (28) & .
o 3 7 - (29) . (30) ,(3) 1, 1, 3 -
’ 2-(3 ), (32) B ., (33) & ,
« (headspace collee-  (34) , (35 & . (36) &
ton) ,(3) 1, 1, 4a, 5, 6 . ()
300 m} min, 160 m min -3, 7 (11 (39 B , (40) &
, VCTF 1 4 3-SPQ , (41) , -G , () &
30C, 85% ~ , (D) & , (44 & , (45) ,
90% (46)
6 000 Ix, 3000 Ix
200mt - , 1190. 2 £957. 2 pg/ b cnt’,
L3 (18) 1, t -3 -2
100 11, 2 10000 (14 -B ;
Jou] , 321.31548.7 pe/b/cm’,
Theme-Finnign Trace 2000 (18), (14) )
: 30m ; . (43) & ; ,
15 ml/ min, 7 21, 45.6184.0 pg/b/em’  55.0 £66. 1
220C, 40°C 5 min, pe/ I em’; , 10.2%6.1
3C/min 180°C pg/h/cmz, ,
NIST Mass Spectral Database (6) & (28) & (o
s Auto Mass speciral
Deconvolution & Tdentifi cation System ( AMDIS ) 225
() ( h, (2, :
, 846.6
679. Spg/h/cmz; R
log 0 481.6 £806.6 pgh/an’, 356.5 £
149, 1 pg/b/ em”, 215.4 £235.5 pe/ Y em’s
2 , 38.9%15. 8 po/h/ cm’
2.1 5
, 5 (D,
46 , : (1 (14) -B
-3 . (2) . (3) . (4 (100 -3 ;
1, 2, 4 . (5) , (6) B , (7 B, (29 . (39)
(7) B, (8 F -3 (9 B B . (18)
, (10 -3 (1) v -2 1, + -3 -2
, (12 , (13 -B , (14 (3) -B
B , (15 . (16) , , (43) & ,
(17) & , (18 1.t -3 -2 (44) &



6 : 697

1
Table 1 The volatile organic chamicals (VOC) of five Fiaus species with leave undamaged

F. hispida F. racemosa F. auriculaa F. oligalon F. altisima
+s + +s + +s
No. SD % SD % SD % SD % SD %
(n=8) (n=38) (n=8) (n=16) (n=3)
5 83812 05 0.7 0.54%1.52 117 — 0 e 0 — 0
6 1. 353 01 0.11 0.14%0.39 031 0.05X013 008 0.79%1.31 0.25 5.31%101 523
10 9. 5%£7.38 837 14.87142 06 32 61 L27t241 231 0.20%£0.48  0.06 — 0
11 0.25+0 3 0.02 0.04%0.12 009 0.33£068 0.63 0.25%0.31 0.08 0.04+004 0.38
13 3.53%4 33 0.3 0.20%0. 41 Q44 0.6%f123 1.2 6.48%10.56  2.02 — 0
14 200. 2£285.91 16.81 8.85+10.82 19.4 25. 15146. 4 45.73 9.97+144 9 31 11 — 0
15 0. 3%0 07 0 0.01£0.02 002 0.53%X084 0% 0.81%0.94 0.25 0.81%0 84 8.01
18 705. 01 £658.28 59.23 803+1285 17.6 10. 3+18. 4 19.87 29.67138 18 9.23 — 0
19 0.17%0 34 0.01 — 0 — 0 1.52%2.79 0.47 — 0
20 — 0 0.12+0.35 027 — 0 0.13%0.28 0. 04 0.21£036 2 06
21 56 %X 104.19  4.79 — 0 — 0 — 0 — 0
22 959116542 8.06 3.75%10.60 822 — 0 — 0 — 0
23 .42 23 0.13 0.82%2.33 18 0.79%152 145 0.16%0.28 0.05 — 0
26 2.26%4 19 0.19 0.96£2.73 211 e 0 — 0 — 0
28 — 0 0.08t0.22 017 0.20%043 0.3 0.61£1.16 019 2.20%262 21.69
32 738E10.40 062 0.16£0.30 035 — 0 0.20£0.49  0.06 —
33 — 0 2.56t4.12 561 — 0 — 0 — 0
35 0.05%0 15 0 0.45%t1. 11 Q98 — 0 0.05%0.13 0.02 0.43%041 423
37 L. 49+3 4 0.13 0.84t1.65 184 0.4%039 048 0.16£0.39  0.05 — 0
39 — 0 — 0 — 0 0.71%£1.32 022 0.76%f132 7.5
40 — 0 1.4514.09 317 — 0 — 0 — 0
43 0.85%2 40 0.07 1.26£2.68 276 14003405 25.45 167.4413M. 65 52 11 — 0
44 — 0 — 0 — 0 0.41%0.53 0.13 0.17£029 1. 64
45 — 0 e 0 — 0 9.03%14.78  2.81 e 0
46 2. 1414 40 0.18 — 0 0.72%1 65 1.3 — 0 0.2+038 2 18
Total 1190. 22 100 45 59 100 55. 00 100 32133 100 10. 15 100
ot
e/ Y em?; 10%
The wnit of date is pg i/ an’; The bold sign show the VOC which is more than 10% .
5. Leaf Aldehyde ; 6. Bterpinene B ; 10. (Z)-3Hexenyl Acetate -3 ; 11. FMethyk2isopropylbenzne + -2
; 13, (Z }B-Ocimene B ; 4. (E)-B-Ocimene -B- ; 15, modene ; 18. 1, EDimethyt3 methylene- 2vinyleycle-
hexane 1, + -3 -2 ; 19, (4E, 62)-2, 6Dmethyt2, 4, Goctairiene 4 , 6 -2, 6 -2, 4, 6 ; 20.
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2
Table 2 The comparison of Volatiles release of five Fiaus species under leave undamaged, artificial damage and Asota wricae feeding
Species Nomal condition Increasing after artificial damage Increasing after Asota caricae feeding
£3SD (pg b en?) n £SD (pg i cm?) n ESD (pg if an?) n
F. hispida 1190. 21957.2 8 846.6£679 5 3 -139.9£832.8 5
F. racemosa 45 6184.0 8 481.61806 6 3 100. 1£123.0 5
F. awriculata 55 0t66. 1 8 215.41235 5 3 2117.8%13434 2 4
F. oligodon 321 3%548. 7 6 35651149 1 3 215.4%235.5 3
F._dltissima 10. 2%6. 1 3 389%15.8 3
2.3 4 4 ,

\ 2117. 8 £3434.2 po/b/ em’;
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