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Abstract: In order to understand the changes in volatile organic compounds (VOCs) of figs and its regulation to
pollinators, the compositions of VOCs at three floral phases were determined in Ficus hispia, and the behavioral
responses of pollinators to different developmental syconia were observed by using Y-tube olfactometer. The
results showed that there were 64 compounds were detected in syconia at three phases. Among them, four
compounds, such as undecane, S-elemene, s-selinene, and a-muurolene, might be the active substances attractive
to pollinators. So the specific chemical signal of F. hispida to attract its pollinator was achieved by
“generalization” strategy. The NMDS results showed that the VOCs of syconia at prefemale phase were similar to
those at female phase, but those at interfloral phase were significantly different from those at the other two phases.
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There was a clear tendency for pollinators to select the syconia at prefemale and female phases, but avoid the ones
at interfloral phase, indicating that there was a “push-pull” interaction mode between the figs and their pollinators.
The VOCs released by syconia at pre-female phase could strengthen pollinator attraction. In addition, the VOCs
vary among individuals at the same developmental phase showed VOCs emission was affected by the
environment, especially at interfloral phase. These would help for understand the composition characteristics of
VOCs in Ficus and the chemical signal function in maintaining fig-fig wasp mutualisms.
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Table 1 Relative contents of volatile organic compounds at different phases and occurrence (O) detected

WERTHT (n=6)

METEHE (n=6) [E]FEH (n=8)

FE R iiﬁ‘:jﬁfﬁ Pre-female phase Female phase Interfloral phase
No. Volatile compound index *axj@% 1% ;raxj/g,\% 1% *HXH_‘%T% 1% o
Relative content Relative content Relative content
JEMFERST/EY) Fatty acid derivatives
1 2 Hexanol 867 3.12+3.89 2 2.10+4.21 1
2 3-3¢Jf-11 1-Octen-3-ol 978 0.14+0.25 2
3 Hex-(3Z)-enyl acetate 1007 11.04+11.68 5 9.50+11.36 5 0.32+0.26 4
4 ZJRCEE Hexyl acetate 1012 5.19+538 4 3.32+4.25 3 0.13+0.19 2
5 Hex-(2E)-enyl acetate 1015 2.05+4.1 1 1.94+3.88 1
6 +—%& Undecane 1100 2.23+1.89 3
7 KA Unknown 1053 0.34+0.19 5 0.08+0.15 1
/It Sub-total 21.73+25.12 19.17424.76 0.59+0.58
i Monoterpene
8 HH:J& Myrcene 991 4294521 3 4.52+3.66 4 2.12+1.95 5
9 <={E)% Cymene 1020 0.11+0.15 2 0.10+0.15 2 0.17+0.15 4
10 F7#4 Limonene 1024 6.81+4.56 5 6.45+6.21 5 5734524 6
11 eV J5 iR trans-Linalool oxide 1086 0.28+0.47 2 0.03+0.07 1
/Mt Sub-total 11.2049.22 11.3549.24 4 8.05+5.86
fi5 i Sesquiterpenes
12 K40 Unknown 1311 0.12+0.19 2 0.22+0.31 2 0.59+0.65 3
13 K40 Unknown 1327 1.64+1.63 5 0.74+0.89 3 1.98+2.08 4
14 5-#5% M o-Elemene 1335 0.04+0.07 1 0.24+0.41 2 0.354+0.52 2
15 o-EEWE i a-Cubebene 1350 1.26+0.77 5 0.31+0.36 3 4.97+6.27 5
16 ¥ F7kMi Cyclosativene 1366 1.030.68 5 1.32+1.21 5 2.65+1.85 6
17 #2%4 Ylangene 1371 0.26+0.23 3 0.24+0.32 2 1.00+0.66 6
18 -4 a-Copaene 1376 11.3248.33 5 9.86+9.84 5 19.16 +15.75 6
19 #% M Daucene 1380 0.90+1.10 4 158+1.41 4 0.80+0.62 6
20 p-J%554% p-Bourbonene 1385 1.58+1.15 4 2.20+0.99 5 2.19+1.26 6
21 p-HifM p-Elemene 1390 19.62 +23.04 5 21.4723.42 5 2.50+1.95 4
22 B-EEWE AR p-Cubebene 1392 0.73+0.88 3
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#:2% (Continued)
) - pp— WERTHA (n=6) MEZEH] (n=6) [EAEH] (n=8)
= _;c¢ V%] Retention Pre-female phase Female phase Interfloral phase
No. Volatile compounds index HIX B 5 1% o XS B 1% X E R 1% 0
Relative content Relative content Relative content
23 FHETHE Isocaryophyllene 1407 0.5340.37 4 0.680.57 4 0.850.64 5
24 Longifolene 1409 0.78+1.56 1 0.2040.32 2
25 JiiizR-o-f1F)% cis-a-Bergamotene 1414 0.6340.28 5 0.6340.59 3 0.69+0.21 6
26 (E)-fi17)#% (E)-Caryophyllene 1420 12.48+1.85 5 11.5243.99 5 21.45+9.47 6
27 KA Unknown 1427 0.1410.28 1 0.060.1 2
28 JKETTEM Calarene 1430 0.93+1.63 3 0.84+0.48 6
29 y-HiEM y-Elemene 1432 0.1340.18 2 11.79420.23 5
30 &-o-F A trans-a-Bergamotene 1436 0.3940.13 5 0.56+0.39 5 1.83+1.54 4
31 a-MIEANM a-Guaiene 1438 0.1020.19 1 0.1140.12 3
32 iz g RN (2),5-Farnesene 1445 0.1240.18 2
33 Guaia-6,9-diene 1444 0.1940.42 1
34 a-ZE M a-Himachalene 1446 0.780.9 4
35 S KM-FRM Isogermacrene D 1450 0.2520.19 4 0.2420.25 3 0.51+0.46 5
36 & fK==3lJ% e-Muurolene 1453 0.08+0.16 1
37 kA p-iJeks (E)B-Farnesene 1455 1214242 1 157426 2
38 a-ERRM a-Humulene 1454 5.18+1.14 5 3544242 4 2.394252 4
39 9-epi-(E)-Caryophyllene 1462 0.26+0.32 2 0.4340.47 4 0.1040.17 2
40 Sesquisabinene 1459 0.11+0.25 1
41 cis-Muurola-4(14),5-diene 1462 0.13+0.16 2 0.09+0.17 1 1.58+1.64 4
42 1,2,3-Naphthalene 1471 0.18+0.2 4
43 k=23 y-Muurolene 1477 2.58+1.12 5 1.9440.73 5 1.04+0.34 6
44 K- D Germacrene D 1482 0.190.24 2 0.1140.21 1 1.96+2.68 3
45 o-Z WM a-Curcumene 1482 0.030.06 1 0.20+0.24 3
46 B FHMM trans-p-Bergamotene 1485 0.0440.08 1 0.3420.51 3
47 B-FETH p-Selinene 1487 1.36+1.59 3 2114237 4 0.2140.47 1
48 y-Amorphene 1493 0.38+0.55 4
49 ‘F)LJ Bicyclogermacrene 1498 0.51+1.01 2
50 a-fFTHi a-Selinene 1496 1.05+1.29 2 1.38+1.58 3 0.14+0.31 1
51 a-fK=ih)% a-Muurolene 1500 0.72+0.54 4 3.656.05 5 0.7430.51 5
52 a-fi%f o-Bulnesene 1505 051061 4 0.080.11 2 0.0320.07 1
53 p-fitt¥% 254 p-Bisabolene 1509 0.240.48 1 0.67%1.12 4
54 y-kLkaM y-Cadinene 1514 012401 3 0.1140.09 3 0.3120.39 4
55 a-AZfi (-)-a-Panasinsene 1520 0.0140.02 1
56 o-fiAJE o-Cadinene 1523 1.53+0.57 5 1.35+0.68 5 115408 6
57 A E WM trans-Calamenene 1523 0.07+0.16 1
58 a-1EH1Mf a-Chamigrene 1529 0.18+0.19 3
59 o-fLFAM a-Cadinene 1538 0.50+0.74 3
60 i a-£Li& %)% (E)-o-Bisabolene 1543 0.0820.17 1
61 a-Calacorene 1544 0.21%0.16 4 021302 4 0.370.53 4
62 KM B Germacrene B 1559 0.26+0.56 2
63 p-Calacorene 1565 0.09+0.11 3
64 isJ% Cadalene 1676 0.06+0.07 2 0.020.05 1
/It Sub-total 67.07425.97 69.48 +£20.97 91.36+6.03
S Total 100 40 100 45 100 57
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Fig. 1 Non-metric multidimensional scaling (NMDS) of chemical compounds of volatile from syconia of Ficus hispida at three developmental phases. A: All

compounds; B: Chemicals occurred more than 3 times in any developmental phase; C: Chemicals with relative content more than 80%.
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Fig. 2 Relative contents of 20 major compounds in Ficus hispida. A: Hexanol; B: Myrcene; C: Hex-(3Z)-enyl acetate; D: Hexyl acetate; E: Limonene; F:

Undecane; G: Unknown (c); H: a-Cubebene; I: Cyclosativene; J: a-Copaene; K: S-Bourbonene; L: p-Elemene; M: (E)-Caryophyllene; N: y-Elemene; O:

a-(E)-Bergamotene; P: a-Humulene; Q: y-Muurolene; R: Germacrene D; S: -Selinene; T: a-Muurolene.
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Fig. 3 Y-tube olfactometer tests of Ceratocolen solmsi marchali at different phases. *: P<0.05; **: P<0.01; NC: No choise tendency.
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