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1 (N =4;FR: MR: FP: N
MP: )

Tab. 1 Relative amounts of volatile compounds emitted by male and female figs of F. auriculata at receptive and post — pollina—

tion stages. ( MR: male receptive; MP: male post — pollination; FR female receptive; FP: female post — pollination. The fol—

lowing abbreviations are the same)

(mean = s.e)

RI
FR MR Fp MP

Fatty acid derivatives
2 — heptanone 834 0.85+0.5 1.05 +0.37 1.11 £0.627 1.99 +1.45
(Z) =3 —hexen-1-ol 858 0.90 +0.83 0.38 +0.21 1.74 +2.13 1.21 +1.11
Methyl hexanoate 908 0.20 +0.10 0.27 £0.20 0.07 £0.02 0.06 +0.06
(Z) -3 - hexenyl acetate 983 1.49 +0.89 1.48 £1.41 0.99 +0.91 1.15 +0.12
(E) -2 - hexenyl acetate 993 — 0.73 +0.73 — —
hexyl acetate 985 0.76 £0.76 0.13 +0.13 0.12+0.12 0.08 +0.08
decane 1 000 0.32+0.32 0.16 +0.04 0.63 +0.78 0.80 +0.89
nonanal 1089 0.40 +0.26 0.51 +0.34 0.53+0.02 0.88 +0.63
dodecane 1200 0.53 £0.28 0.39£0.15 0.87 £0.39 1.00 £0.67
decanal 1295 0.53 £0.16 0.28 £0.22 0.37+£0.22 0.52 £0.05
1 — hexanol 1360 0.78 +0.57 0.19 +0.17 1.00 +0.75 1.82+0.44
tetradecane 1400 — — 0.62 +0.62 0.99 +0.16
monoterpenes
«a — pinene 939 0.92 +0.99 0.97 £0.90 2.05+1.54 2.27+1.75
camphene 952 0.05 £0.06 0.07 £0.05 0.20 £0.20 0.32+£0.32
sabinene 972 1.14 +0.43 2.10 +1.87 3.55+1.03 4.43 +1.20
B — pinene 978 0.90 +0.52 1.41 +0.85 1.02 £0.47 2.75+2.78
myrcene 988 0.40 +0.38 0.32+0.12 0.45+0.08 0.34 +0.08
tricyclene 1009 1.51 +1.51 1.22+1.22 1.18 +1.18 1.42+1.41
p — cymene 1016 0.71£0.74 0.47 £0.08 0.97 £0.95 0.63 £0.63
limonene 1023 1.02 +£1.07 0.41 +0.15 5.32+3.79 6.42+1.84
1 8 —cineole 1025 0.39 +0.22 1.82+1.33 0.89 +0.51 1.28 +1.28
( E) -8 —ocimene 1042 3.41 £2.48 5.30+£2.92 19.33 £9.38 18.27 +12.21
7y — terpinene 1056 0.37 £0.25 0.49 £0.43 0.93 £0.52 0.86 £0.69
linalool 1097 3.07 +3.07 2.97 £2.97 3.29 +0.26 7.34 £9.61
« — terpinolene 1178 0.40 +0.40 0.49 +0.49 0.60 +£0. 16 0.48 +0.48
sesquiterpenes
bicycloelemene 1333 0.41 +0.22 0.36 +0.08 0.78 +0.45 0.77 +0.64

o — cubebene 1362 0.26 +£0.06 0.52+0.14 0.32+0.29 0.42 +0.42
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( 1)
(mean = s.e)
RI

FR MR FP MP
« — copaene 1378 0.80+£0.79 0.48 £0.31 .27 £0.99 1.82+£0.22
a — ylangene 1396 0.78 £0.12 0.48 0. 19 .90 +£0.30 0.84 +0.31
B — cubebene 1 400 0.65 £0.08 0.93 £0.93 .63 £0.47 0.54 £0.20
B — elemene 1 400 0.98 +£0.56 0.96 +0.29 .83 +0.47 1.47 +1.02
5 — epiprezizaene 1405 7.07 £3.29 8.19+2.30 .40 £1.69 8.17 +3.53
cis — a — bergamotene 1406 0.88 +0.88 — .54 +£1.54 —
v — elemene 1408 0.30 £0.30 — — —
a — cedrene 1414 1.90 +1.31 1.90 +£0.50 .76 £1.11 0.84 +£0.34
irans — 3 — cedrene 1421 5.65+2.24 8.12+1.64 .36 £2.89 6.48 £6.20
a — caryophyllene 1425 1.00 £1.00 0.98 £0.98 .17 £6.67 4.84+1.85
trans — 3 — farnesene 1426 4.10 £4.28 5.45+3.21 .37 +0.13 1.01+£1.01
B — caryophyllene 1432 2.90 +£2.34 1.76 £0.94 .56 £12.00 10.86 +4.14
9 10 - dehydro — isolongifolene 1437 0.97 £0.97 1.35+1.35 — —
cis — 3 — farnesene 1 443 — — .81 +0.37 2.67 £1.66
trans — ¢ — bergamotene 1445 0.67 £0.35 1.63+1.14 .47 £1.47 1.90 £0.99
khusimene 1457 14.72 £6.50 17.52 +4.17 .14 +£0.33 1.77 +1.76
cis — 3 — cedrene 1458 8.67 £6.52 8.13+0.22 .62 £0.41 0.53 £0.53
germacrene D 1482 1.32 +£0.84 1.43 +£0.82 .24 +£0.04 0.72+£0.72
B — gurjunene 1488 0.98 £0. 65 0.71 £0.19 .33 £0.40 2.17+£1.46
« — gurjunene 1489 2.38 +1.46 4.74 +1.41 .82 +0.56 1.63 +£0.75
a — elemene 1 495 2.89 +2.30 3.85+2.60 .33+£0.33 1.42£1.09
a — farnesene 1501 6.01 £4.45 6.25 +4.06 .72 +£0.23 0.71 £0.42
8 — cadinene 1504 1.86 £0.72 1.98 £0.66 .06 £0.97 1.39 +0.98
bicyclogermacrene 1568 12.89 +5.75 14.02 £6.55 .17 +£1.33 3.12+1.84
veridifloral 1590 1.06 £0. 66 1.00 £1.43 .52£0.10 0.60 £0.26
shikimic counpunds
unknown 3.85+3.00 4.61 £4.10 .35+2.41 4.17£1.41
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Fig. 2 Relative amounts of volatile sorts emitted from the male and female figs of F. auriculata at receptive and post — pollination

stages ( A: male fig; B: female fig; Different letters in the column show significant difference at 0. 05 level among classes)



96

AR BT 435 %

2R (17%)

357
A
ba
301
o5t =
25 ab .
S ab ﬁ
201 ba T <:’\
ba ]ﬂEH;I
15F =S
aa 2@ I -]p,—<;
10} ba T ab ab i aa E
ol | ba ab ab
i 1T
el 1 8 e
I | TET
Ll Pl el 1 8 6l 1 |
OUJ QQ'E‘DDDU)UU)GJGJUDDI:
:l: ::O:z=========3
SEZ2EgSdE222 EE 225 2
g .= = J = L= - L =
E2 ESENSEEL IS EE 2
S =g EAESEEZAHLSE S
L oErgRETedosa
4 rEzgg v B
S E g
2
B R MP
A: ' B:

3

) 34
B
L ba
o ba
ab
i T ab
ab
ba
aa =
ba
L aa ab
aa
ba ab
L aa aa
aa
OUQQ-'E'DDDUUUUGJGJDDE
;::::O:::::::::::;
g 2 22 =220 8822 3Ls
EE EESRNEFE LR ETEE S g E
ETESENBEEESE TS B2 EEAZ
s E o 1S 2L 57 SE 8
- 2o % o5 Bk %5
) R AN A I & &
oA Ss g g 5 5}
|S4] LV 5] 5] 3
= AELE4 s
=3
2
MR rp

Fig. 3 Relative amounts of the mainly volatiles emitted from the male and female figs of F. auriculata at receptive and post — pol—

lination stage( A: male fig; B: female fig; Different letters in the column show significant difference at 0. 05 level among

compounds)

4.4;
3.5}
2.6}
1.7}

o o
=]
>
[
™,

NMDS2

I I
- o
-1 ©

0.2}

1 Il 1

[
B

o

A

0.9 0 0.9
1R (78%)

1.7

(>5%)

Fig. 4 PCA analysis of the mainly volatiles produced by the

53

male and female figs of F. auriculata at receptive

and post — pollination stage

( £) - B - ocimene. linalool . limonene 5 —

epiprezizaene - khusimene. cis — 8 — cedrene. o — far—

nesene- bicyclogermacrene

khusimene

- Pigé

5 — epiprezizaene

Grison
21

4.4

-0.3 0.2 -0.1 0

NMDS1

Non — metric multidimensional scale ordination
based on the different odour sample of male and
female figs of F. auriculata at the receptive and

post — pollination stage

22



97

2 (>5%)

1 2

Tab. 2 Factor loading of mainly volatiles emitted from male and female fig of F. auriculata at the receptive and post — pollination

stages based on PCA analysis

1 2 1 2
(w>5%) (w>5%)

sabinene —-0.455 0.203 trans — 3 — farnesene 0.216 0.033
B - pinene -0.598 0.019 8 — caryophyllene -0.248 -0.171
limonene -0.715 -0.242 khusimene 0.771 -0.033
( E) —B - ocimene 0.080 0.099 cis — B — cedrene 0.260 -0.590
linalool -0.271 0.351 « — gurjunene -0.157 -0.011
5 — epiprezizaene 0.293 -0.056 o — elemene -0.025 0.083
trans — 3 — cedrene 0. 150 -0.077 o — farnesene 0.346 0.080
a — caryophyllene -0.556 -0.012 unknown 0.156 0.171
bicyclogermacrene 0.753 0.152

khusimene « bicyclogermacrene . o — farnesene- cis — o

— bergamotene
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M et al. Pollinators entering female dioecious figs: why

Components and spatial variations in the emission of volatiles by figs of

Ficus auriculata before and after pollination

LI Zong-bo' > YANG Pei’ PENG Yan-giong” YANG Da-rong’
(1. Yunnan Key Laboratory of Forest Disaster Warning and Control College of Forestry

Southwest Forestry University Kunming 650224 China;

2. Xishuangbanna Tropical Botanical Garden Chinese Academy of Sciences Kunming 650223 China)

Abstract: Fig volatiles are important medium for chemical communication between figs and fig wasps. Vola—

tile compounds were obtained by the dynamic headspace techniques from the figs of F. auriculata before and af—

ter pollination. The chemical components were identified by GC — MS method and the content of each component

was determined by the area normalization and internal standard method receptively. Fifty — three different volatile

organic compounds predominantly monoterpenes and sesquiterpenes were identified in the receptivity and the

postpolliantion. ( £) — 8 — ocimene linalool limonene 5 — epiprezizaene khusimene cis — 8 — cedrene o — far—

nesene and bicyclogermacrene were considered as major candidate for biological activity. The quantity was signifi—

cantly higher before the pollination than after the pollination. There was obviously mimicry in the volatile quanti—

ty category and constituent for the female figs and male figs. Furthermore spatial variation of volatile quantity was

also found in female figs and male figs. The results provided new insights to understand the stability and chemical

maintenance in the obligate fig — wasp mutualism.

mimicry; spatial variation

Key words: fig — wasp mutualism; F. auriculata; fig; volatile compounds; dynamic headspace techniques;



