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B E KWW (Ficus spp ) B IR NEAL I BRI 54443 45 /)N I (Agaonidae), X FRE TR (AL 215 5 BB AEAE AP,
IR E ML S A, 5 R RN WAL S R A BIRKE R (Ficus microcarpa) A%
KikE /N Eupristina verticillata2 18] FIAG 238 TALH, 2T TR A ) RH AR T BRI R B S A6 e AN ) A 77 J9I(FE T35 MEAE 4
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Abstract

Aims Chemical communication plays a key role in host plant recognition of pollinators. There are two recog-
nized types of chemical communication between syconia and their pollinating fig wasps: one is “generalization”,
of which the wasps respond to the relative ratio of multiple compounds, and the other is “specialization”, of which
the key signal is a single uncommon, possibly unique, compound. The aims of this study were to identify the
chemical composition of volatiles from the syconia of Ficus microcarpa at different developmental phases, and to
determine if the signaling between F. microcarpa and its pollinating fig wasp, Eupristina verticillata, is of
generalized type, or of specialized type.

Methods The volatiles from syconia of F. microcarpa were extracted using solid-phase micro extraction (SPME)
at different developmental phases (pre-female, female (before and after pollination), interfloral, male and
postfloral phases) and the chemical compounds were identified by gas chromatography mass spectrometry
(GC-MS). We then tested the behavioral responses of E. verticillata to fresh syconia at different developmental
phases using two-choice olfactometers.

Important findings There were 21 volatile compounds identified from the syconia at different developmental
phases, which were mainly fatty acid derivatives, terpenoids and aromatic compounds. The components of the
volatiles apparently differed among the developmental stages. The contents of terpenoids declined, but the
contents of fatty acid derivatives increased, from before the pollination to after the pollination. Especially, the
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characteristic compounds of 2-heptanone and 3-octanone before the pollination disappeared, D-limonene decrea-
sed after the pollination, but copanene, cyclohexane and 2-hexenal increased. The results of the two-choice olf-
actometer experiment showed that the pollinating fig wasps had higher selection ratio to chemicals found in the
female phase syconia than those in other phases; whereas the volatile compounds from the male phase syconia
had the function pushing the pollinating fig wasps to leave the natal syconia so that there existed the “push-pull”
responses by fig wasps to volatiles released by their host syconia. We conclude that there are multiple chemical
compounds playing the roles in host recognition of pollinating fig wasp E. verticillata. The mutualistic relation-
ship between F. microcarpa and E. verticillata is maintained by the chemical communication of “generalization”

strategy.
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E2 I i A o HG EE A RS 2R, ARk B LR
L SE 7 B AR R T R 45 E R (R R
TEREERAE, 2001). B SRl AR IF AN BE RN i A 4%
KA, MR 2R WS BAeEY), Fmdir
R bRk A A E(FESK LR, 2001). FEYIIE R
AL T RECE AR &L A2 (Whittaker &
Feeny, 1971). BR/DECE YR I 35 R0 5 A8
# (Dufay & Anstett, 2003)7h, 4K Z HHEY) /& K
TER R AR K B HUAR 15 B . JERHE K —Fb
WG ES, SEY SR B RS RTE
7 (Pellmyr & Thien, 1986). X T P55 A%y 2 1M
5, HFFEUTRE ) — AR DO T AR R )
—MEALEAE B, DRR A 1) & — PR R,
—Uefbk B S MY < AME R ST 1 AR S B LA
L4 5 & (Bronstein, 1987; Sakai, 2002).

T 5 4 LA R F 7 =X S B0 % B 5 TR R
P 51 (Grison-Pigé et al., 2002; Hossaert-McKey et
al., 2010): FF—FhE 921> (generalization) g, H
TR I AR R A 5T DA DX T Al A ) 2H
B TR i e 1, X Al G ) — Mo i i AR ik
AR, il T AT, BF5 S P ITRRAT
ZE W RN HE W) 5 (Degenhardt et al., 2003); 5 —Fhi&
“L AL (specialization) HEHE&, BV 1 B A WL
B R TR SE IR e, R S YIELE
TV 3 7= A1, n— 5 F R EY)
(Détterl et al., 2005). CLAIKZ HAEYIFH IR
e FEME W 51 ALKy 2, SR A SN i R P b 2R
W A/ W(Knudsen ef al., 1993; Chen et al., 2009). 1
& R G K A P57 I (phylogenetic conservatism)fi %,
SRR RIBUL MY % B A A AL R A Al
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2H Jil(Grison-Pigé et al., 1999), F1E4>4ii AR I
Fib b _E3RAFI6E(Cornille et al., 2012). H AT, 1EK
29800 A o, AFREL Al 125 MRS Sk A HEAE
R R, EAS R LA B AR R YR
(SRR 73 T BRI R B R G B T G R
(5 Proffit Magali> NAZii). BRI, SRS H Fh K,
I3 BT AR R DA AME N 5 BRI AL, )T 4R
FE-WAC Sl T AR Ry B - R B B A
HERE X

FEW (Ficus spp.) & 14 7t ME— H A7 B k48 ¢
(syconium B fig) 25 ¥4 (1 KB, KW & — 1S /i
(Agaonidae) &y, vt Mg i EATIR (1 P,
M RN RE )R] SRS () BRI OC &, 2T A]
AR R i AR A4 k) (Harrison & Shanahan,
2005; Herre et al., 2008; Cook & Segar, 2010; Cruaud
etal., 2012). MREELIEFIBFRIER, BHSMNKE
BFHA, BRI 1)ELE AT (pre-female phase, M & 2 %
X0 1 /N BE S A6 PP 2 BT BN, R B B,
£ R A, MEME/NTEIE R TT TR0, 2) i A6
(female phase, 7EULIE], MEM:/NEFFEL, & HiEiE
Ak, AR /NI R DUBE N BESKAE T AL 72 1),
3)[al{E i (interfloral phase, {ELLHAMN], #fEHr. F= 50
RIELETF A6 K B BoPh 7 B35 B TSR As /g,
eI R G ), HEELEH (male phase, 7ELHT
B, AR/ NMERMELL IR D KB B, Pl fa
(I SR AR A0 H B TT B S A7), 5)TE ) M(postfloral
phase, 7EMBYEL, Bl K B RGBS LA I
VR B S E) (Galil & Eisikowitch, 1968). ML
JHRESKAE T e R IRURY S M R W 5] B — AL A 1
ANEBNTT o LETEXURDN, R A RS R 2R 204
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46 T2 A 19N AL (VF T8 55, 1996), 7347 X 5
FE S, MEACIIRE, 50 Aa /N 6 B U G i R,
DR, EAE A R Sk AR P R e AL 2245 5 R A A
KR /NI R DIARIE . FR 8 BT I OCHE . AEAAE /NG
FHRENL R % R G EE RS 51 K
SKAE 7 3R T V) PR AE 25 B A H 1) 45 R (Ware er al.,
1993). H 1 AT 25 PR B Sk A8 15 EAE B RS Ik 4
K AT T W5, ROk BRSO (Ficus
semicordata) AT AL R IE, HAMISKH 1z
HME(Chen et al., 2009). Ht—TXF A FIFERFHSEH
PR AL Ry B W 5 YR EAT T2 Hh 3 E
TR PSS 5 AR R G K B B SRR R
FHORME, WA TIRATRN T s L1 BB OC R
FITE AN GE AL o

¥sW (Ficus microcarpa) e J& T FF (Moraceae)
15 J& (Ficus) ¥5 YV J& (Subg.  Urostigma) #% V. 2 (Sect.
Urostigma) ¥ 804 . 2H (Subsect. Conosycea) I 15 K
TRAR(TKT5 5, 1998) .« MEFRIEE N 4 E A B Sk AR T,
BHERNIEIARE, W50, GRS
AT Z 0T AE. B R AT TG X . T
BRI R ISR A, )iz 5 Bh B A S . M
WEBESKAE T N 27 AR A BN 2RI NGRS, 4Bk
it 435 (Wang et al., 2015). 75 XURZN 2 FEM 1
JRrEth, A/ NEMEFEE, HArcr20M, O
— MR ME /NI Eupristina verticillata, —FF ¥ AR H5
A 3 B M AL K ¥ /N Euprristina sp., LA 18FFHE
ek /NEHLA, 2014). TS AE TR K )
X T ARG - E L, A RGEMEEEEMA
(Ware et al., 1993; Proffit et al., 2007), {HLEFAR
ARTFF A A FT . A 57 % FH [T AR A B 472 X
PRI 25 R B RS SR AE P 48R, FF T s
E, FRHCEY B ASChar ) AL Ry 5 /N 0 AN [R]
B IR SAE P4 K WAT O, A B 0] 5 )
A (DMERAS RN B B B Fa Sk A6 7 B TR K%
I3 7EMELE WAL B 1 5 A2t T AR 1 2 ()M WA [F]
R AR SAE P BT R & S AFAEARBAE? (3)
FERHAL R B /NG AN [R] R & SRS SR A8 84T 9 OB
EFE? ARSI FT S RAME AT A E A0 S HAL Ry i
/N 2 TR A 274 B S LR, T HL AT AR AR R
M- B ROV AL, DL /N IR AR e A7
AL 2 A S I S R -

1 MRFAE

11 xS

Bt 0 Hh A7 F R 2 B 7 X hie 498 4 s 1 4 [l
Wo Zh X )& TR = SE, ol T2, WEE
MERZ,; F£FHRE21.4-226 C; 1HGRIEK
IK, AR N112 C; AR MRS, H Y
TEN33.5 °C; FMKEL 556 mm, 79%82%H %
IKRAEAEMZE, AHRHEEE H86% (7K ik, 1963).
12 R

TRATVIERE T AR NI H B S AL T AR, 53
FRiC ARER T (21.93° N, 101.26° E, #54£547 m)FIEE
M2 (21.26° N, 101.27° E, #§4k543 m), tHiEFHAL
K ¥s /N Eupristina verticillata N T3 B o
1.3 RAIEFELYRIKE

TR PIRRFER S IREE . REAFK T
RS SKIE P B FE R 4Bk K B BIMETE
BRI, RHSEEHAE RY). S8)5 120 H 20 4EER
BIkakAey, CABTAEfER /Mg T, MR E B
TR, B 2h LS, IR Rl R S AE P 5 K
Mo ARG N TR NAERHE /NS, Fr Ak i /N e sdE N
J&, PR MR Ra L0 T, 1o sRak gt [a] . —
Iy bR SKTE 24 hg, BB, IEELR
JaE BESKAE T AR R, 53— B IR Ra Sk A8 s 4%
SR MR, LR E . SAlTERIEH. e
WAL 5 AR BRSK AL I FE R D o

AT 5 R P T2 ] AR A A B W SR AR R I Sk
TEFPAN IR R B R IURIFE R o [EI AR EE HU(SPME)
JETEFE T AR 2 50 i 2 10 (1)U B/ oAt e R~
MM AOR I SEERE . 2R, IRZEThARE T — &1
FEMATAC BT R o AR SR A B AR, #
VETRE, FE5 T Tk, SPMEf Sief4kn] DL & fd
H, 5T B s A F H A AR AE L (W GC-MS™S
FHETE R HA) . BORERT, B 2ERCLE T8 5
AFTRE i P 350 2 T AT AE L 7 v B A T 2 [ A Ak
WA, ZiEEH TEMER, CHTRER
RIE(F racemosa) b AEFHE KV IA1 5255, 2014)
BRI HL (Pelargonium  citrosum)¥& K W) A5 R 5
5o SRR, 2015), MR, BAAT AR K
B SRAW A0 T AR R & IR kA 7, WWEESE R YR
FBESKAE 7 BIECE B T HOR/N, BAN R B IR
SLAEFFREN20 g. 178:00-12:00, 7£30 ‘CHEIRAM Ik
421 ho SKHERIHE R PIE30 min P 3% P R B 75 XL
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R gh P AR Il PO SEEG ZE T S E . LA SRAE IR
1ERZ A X IRIEAT 04T
14 BRRTEFERMBS T

CUS AR B B B SR AE ¥ R, K FH AU i -
JE A (GC-MS; GC, HP-7890A; MS, HP-5975C;
Agilent Technologies, Palo Alto, USA)#47 43 #1. GC
)5 BT 264 . HP-SMS A1 JE B 414 (30 mm x
0.25 mm x 0.25 pum); HFERAASRBER. iR
40 CIREF1 min, FEFFTHEAEE 03 CHHEE80 C;
FELAEESr 813 CHH2260 °C, {14510 min. HHEAN
£r401.0 mL. F:RTE100 kPa; BEFERE2.0 uL. MS
A DLH Tkl 7 AW R, V6 FEI35-500 u,
T REENTO0 eV, (¥R E250 C; B FIREE
230 C; DURATIEE150 °C; Faskie FRE R oy
T4 58 B SR R A B AR HETE 2 (Wiley 7n.1)
K& B E Y, SR5 S A OC SCHR 5ok DL
E o 24 ARG B B P g T AR — A B
15 f&EME/NERERIT AR

Z: {8 Chen %5 (2009) ¥ 7732, | FH <Y 2R WLz A
(VAR TETRR Y™ B A7) I 5 8 A 4 7 e S A A A
7] & I B RS SL AR 7 AT A ROBE, <Y RUE EHE N
FERRFE/INEN T, YT R 2 S B2 R IR,
F AR R E R SR ETE . EER. H
TORER, BN EES, RERREYRENE
[FEEIE5] . Y REENEALS om, HEEEK
9 cm, PSRN cm. BRIFAFSA MELE AT
WMETCIRAE R TS o TRIAE A AE SRS SR TE 7 . Se0e
B — R N AR g AR IR SR Y, 4%
HAND LS, Frz HIARNHIESE FHT9050 . SR <Y
TR ML AN 3 Sl A WA 6 A oy 8 /) g o 5 A E A6 7T
Wi, MEAEEAR AR AT IS . (RITEHAFI AL RS S AR 7 1
TR BRIFHATBNBR AT, SRR 2S
WA TEMER G IMANRIEAE A A Seis ey
DAL 1 /I8 e TE It R SR V5 A 1 1/3 Kb F e 8
1020 sbA b, NRESAZERHZ SRR B, 50
IEAE10 minNATIFE B B N BIORE B 5 ORI
1734k, WRESRAZIE TG I B 20 (— %) kil 22 /b
MAR30L AL R A5 /N . AR, 3E NP &SI
MR B E N100 mL-min ', FEINRS LR/ G
W — B, LR AL B E NEAT A
s AR e — 2R, R AN B 2R 1K
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THVE— IR, T HIS% RIS T34 Bk
493 1£8:00-12:00 HRAEEQRS + 1) C. AHXHESE
70%—-80%- T JLEREIY SIS = N AT
1.6 IR

HAEHTH, A VIR R G AR OR,
FIF Excel 20103 ATV AL LU VT4 . R Geit-or b
BAFSPSS 19.03EAT R # /NI AN ) B RE Sk e
B A K 5 . IR 3.0.3%F(R Development
Core Team, 2015)* Vegan. MASSHlattice£y ## i 3t
7R BT B 2 4 X (NMIDS) 43 BT - NMDS 43 H7 42 —
SRR T7%, AR 4V Bon AR Bk e 5
KB WA YA B AR (55 T Bray-CurtisfE 59)..
N JJE R 7RNMDSBE & 5 W 8856 FE LA TR E, 1%
B RN R AL T o (RIS, AT A
HA L (UPGMA) AT R i, Fa TR p (&
FBray-Curtisf 2% /R ENMDS 48, DIEE
WL 2 AN [F) B ARG Sk A8 5 JBGE R P A AR AU
(Wang et al., 2014).

2 #R

21 BRRLEFARAERRBAIZELZYKR S
XTREPTMETE T METEHIAEAT BT ELE AR
Je~ RIFEH . HETE AL f5 BARRSKAE I 135 K itk
FTHEEL. %2 MM o 6K B I BB Sk A6 7
LU 2R &Y, MEAERTIA . METE IR A AT
METEIAMERY G . (MAE3A . HETEIARNAE 5 BB SLAE P
ERYIPHE9. 120 104 10, TRISFL &Y
Do 20 LEPRT A 338, RIIRMIBR B AT A 12
P BERA TR B BERAE 2R, X34
H VI A b A RSk A8 Y K B A B AR, TERE
PRI MELE LR AT . MECEIAAL R I A b Bk
WP R PR EDE Z, ML 5N
78.89%- 75.17%F191.28%, FERF2 1437 879.96%
78.19%H185.26%; iy i 7 & SR AT A M) AE X 3/ I
(I BESLAE 48 R BT & B8 7 F25% . Jig i TR
FATHEVAERITER . HETEHAFITE J5 BA 1) B S A8 7 45
KOS LT, B B4 £30.69%- 23.96%F11
27.22%, FER2 50 511539.01% 28.60%F17.98%
(B, 534 ML, wER S & 23 .
16 5 FARESKAE 7 5 B IR A Y B RN, FEA 1
FRER 2 143 3113£30.43%F136.80% . HoAth i 3 55 7
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Table1l The relative contents of volatile compounds released by syconia of Ficus microcarpa at different developmental phases
HRY aF HHX} 45 Relative content (%)
Volatile Formula = pp™ P2 F1 P2 PRI PP2 IFI  IF2 Ml M2 Pl P2
JERIBATAEY Fatty acid derivatives
3,7-ZH 31,63 Z-3-BE CiHis0 0 0 0 0 0 0 0 0 19.55 13.74 0 0
3,7-dimethyl-1,6-octadien-3-ol
2-B#fl 2-Heptanone CHL O 0 0 1194 829 0 0 0 0 0 0 0 0
2-CUJfil% 2-Hexenal CeH,00 296 624 124 084 178 129 441 1013 0 0 0 0
3-CUi-1-F¥ 3-Hexen-1-ol CeH;; O 1324 993 531 728 395 653 13.65 1817 0 0 0 0
3-3¢Mli 3-Octanone CgH;60 0 0 058 044 0 0 0 0 0 0 0 0
24 1% Decanal CioHO 0 0 0 0 0 0 671 260 0 0 0 0
Z44E Decane CioHa 0 0 0 0 0 0 4.16 6.12 0 0 0 0
- —J%% Dodecane Ci2He 0 0 0 0 0 0 0 0 2.22 1.55 0 0
CUf% Hexanal CeH /20 0 0 3.67 295 0.77 1.13 0 0 0 0 0 0
Ff#% Nonanal CoH ;30 0 0 0 0 0 0 0 0 2.19 1331 0 0
¥R LBE Octanoic acid, ethyl ester CioHz00, 0 0 0 0 0 0 1.76 199 0 0 0 0
+ =%t Tridecane Ci3Hag 032 030 0 0 0 0 0 0 0 0 2722 798
WRWAEY Terpenoids
o-EEVE M o-cubebene CisHos 0 0 1.09 045 176 183 0 0 0 0 0 0
1,2,4- - 2R BRI 0% CisHos 923 646 7.89 884 099 188 437 385 826 849 0 0
1,2,4-Metheno-1H-indene
3,7-HHE-1,3,638 O CioHie 0 0 047 055 2.34 1.09 11.63 13.75 1233 11.17 0 0
3,7-dimethyl-1,3,6-octatriene
Je30-2,4-C.—#% (E,E)-2,4-hexadiene, CsHio 443 753 0 0 0 0 0 0 0 0 0 0
Fifr¥# Caryophyllene CisHog 8.04 7.95 592 819 271 1.45 6.70 8.89 6.94 8.71 6.06 11.44
W% Copaene CisHos 5485 50.85 4433 52.82 71.08 76.85 4221 3323 4851 43.03 3628 43.77
D-F7##)# D-limonene CioHis 234 7.17 1546 734 1240 216 0 0 0 0 0 0
FEBEANAY Aromatic compounds
ZKHIR I Benzoic acid, ethyl ester CoH100, 0 0 0 0 0 0 440 127 0 0 1539 18.67
it Cyclohexane CeHin 459 357 209 200 221 578 0 0 0 0 15.04 18.13

F. IF. M. P. PFAIPP/} 5N AE MOMERE AR AR T - (IAEJ0 . MEFESW. FEJ5 0 METERTSN . ETEIAER )G MIRSRAET o A7 IRANFEL, 2R 2

F, IF, M, P, PF and PP represent the syconia at female phase before pollination, interfloral phase, male phase, postfloral phase, pre-female phase, and
post-pollination phase, respectively. No.1 indicates sample tree 1 and No. 2 indicates sample tree 2.

100 -

80

60 -

40+

FAEYIE ST
Percentage of three class compounds (%)

20

PF1 F1 PP1IF1 M1 P1 PF2 F2 PP2IF2 M2 F2
M1 Sample tree 1 FER2 Sample tree 2
[=OiAh & §=TiiE L]
Syconia at different developmental phases of Ficus microcarpa
O FFFEALEY Aromatic compounds
1 TE24k-E4) Terpenoids
B BRI A= ) Fatty acidderives

E1 JENTERRATHEY . wEIATT F RN S ERE R L TE
FEAK B MR AR 45 RE].

Fig. 1 Changes in fatty acid derivatives, terpenoids and
aromatics compounds from syconia of Ficus microcarpa with
developmental phases. Abbreviations are the same as in Table 1.

AL YIS BT 5%, B2, PRI kAP
BRI YIBE K B B AR A0 S IAH R R .

B AL SV RN AEE T2 2 N R G I
WIBE KA T IFE R, a0 mT B R A 7T M TE 64
RE N IAFEA, E eI S BART & A & &
Al BRI RS KB I BT R A A e 38
DB LR S RAE, B0, MR ATk
TCF SR B 12503 W), EERTEM . D-ATE
K5 F02- PR, AR LRNREAR 2 E 1 B 2 o3 i) o 1) A
SERT1.73%M168.54%; &k fa Kk kqe 7 R R
10FIE RPN S, CART B . D-Fr g0 fi3- o s -1-
B A, FERURUREAR 2 102 00 ) o e e 2
[1187.43%H1185.54%; [A]4¢ 1A = 2L AW ) A13,7-—
FHIE-1,3,638 O N E, FERLAIFER 2 B & &5
) AZ R R R 153.84%146.98% (1) FEREHY
Kk TE 78 R E W, FEW LRI 2 b Be kA 7 45

doi: 10.17521/cjpe.2016.0250
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KU EEMAE SN AT R Z, SIS
1539%F140%; 16K 5 A PR TBUE: Bl AL K BT W
FEAIS, 430 915%H124%; {E)E BHER /D, e EYke
TR 53 A 93% M12%; AEHT I [ AE SR AE SR A &
VIR R B R (E2).
22 WETEEREMBIRELZMT K

METEHAAE R AT, AR e Sk AR 748 R DLk
TG RN ERAT Y A E, Bk )G w4 &
AP E A BTN, RRWTRRAT A & =R .
MEAEIAAEHS T, 7T ER0 . DAy I A 2- B & oA
. 24 hjE2-BREAN3- T &, DB
1,2,4-HMr- 28 R0 00« AT CmIERI3- U i-1-
Ty 1 U)o, AN I e ) T R S AR R AR N
g T8 A MEAE IR SKAE P AR o T S b — b 54
el B ROk, 2-CmmE. 3,7- S H%E-1,3,630 2
Wi Fllo-BEF A MG, EAERY G & 2 Pk hn, X
e R W) AT RER T B R AR /N B Lk it W
B kA 7 (K13)
2.3 TARE A B RTERRR SKTE IR & MLE AR FR I

TR A [F) B SR B S A8 T R kAT
B KA M FINMDS 43 T (stress = 0.08, R*= 0.99), 45
PRI A6 515 FAh e HARS Sk A6 P 4 R W BE 25 i
E, BRI S HETE ISR N — 3, TERTH.
METE AN AT G TN — 3, WMEAE R TAIMERE AL %y
PR B d i, WEAE ALK il 5 B Sk AR e HE R M 2H Ak
AR E((E).

100 2y
13% 16%

[es]
(=
T

11% 9%

B [=2)
S (=
T T

volatiles in six phases (%)

I S A Y E AR L L
Percentage of total peak area of
S
1

FERY1 Sample tree 1 FER2 Sample tree 2
A Sample trees
EE/EH P R M e e IF
ARG RS PP B ME/E] F mm ERT] PF

B2 FKAErr S eI RS AE P61 B AR AL o
FHEFEL.

Fig. 2 Changes in the total volatiles from syconia of Ficus
microcarpa at six developmental phases. Abbreviations are the
same as in Table 1.
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80 ~
<70
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Fig. 3 Changes in the 12 major compounds from syconia of
Ficus microcarpa between the female phases before and after
pollination. A, 2-heptanone; B, 2-hexenal; C, 3-hexen-1-o0l; D,
3-octanone; E, hexanal; F, a-cubebene; G, 1,2,4-metheno-1H-
indene; H, 1,3,6-octatriene,3,7-dimethyl; I, caryophyllene; J,
copaene; K, D-limonene; L, cyclohexane. F, female phase
before pollination; PP, post-pollination phase.
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Fig. 4 Non-metric multidimensional scaling (ordination) of
chemical composition of volatiles from syconia of Ficus
microcarpa at different developmental phases. F1, F2, IF1, IF2,
M1, M2, P1, P2, PF1, PF2, PP1 and PP2 are the same as in Table
1. The solid line shows the dendrogram based on distance
calculated from chemical percentage data using Bray-Curtis
measures of dissimilarity. Each datum point represents a
specific phase of a tree.

24 FERHEMIEE RE A B B KL FIT
A

RS A N I ALE 5 R B IS TR SR AR T 4
RG2S IR 2 AMHOE BERT, A AR A /N i



KT MR RS AE P R S FA R i N 25 ERIAT Y 555

i 22 B MELE N BT ISR AE R (F = 17.19, N =
21, p < 0.001), XHEFERTIIGS = 9.97, N =29, p <
0.0 )AL WA SLIEFF G = 4, N = 19, p < 0.05)t1
5 — 58 WA P, T 552 B FF 1 R Sk AL T (o
=16.20, N = 18, p < 0.001), %I MEFE LR J5 IBE Sk
TEFF (7 = 1.80, N=20, p = 0.18) TG Rt . 24
TR R /NI 70 SO A T 3005 AR B4 ) I (0 =
0.80, N =20, p = 0.371) &I FEMIBRLTE T (F = 0.18,
N =49, p = 0.668)[AI/EILFEN;, &AW HEm L,
T 7EMEAE FT 305 A A€ SRR Sk A6 e ROk BT, B35
bt ) T I BETE AT IS CSLIE (o = 12.46, N = 26,
P <0.001)e AERALRHIE/INELEMETE B A 7T 5
fiby i SRR Sk A PR T A SR R A, R AL i 3T B Sk A
FE(7 = 2.38, N = 42, p = 0.123)i& ) HEAR B B 4b, &
A0 5 3 b 1) T R M R AT BR Sk AR 24
MR R/ NG AEMELE AR J5 S TRIAEIGS = 9.32,
N =31, p = 0.002) KL IR LAE (o = 20.17, N =
22, p < 0.001)[fHZE PR, #5E kT ML L
W EBECKIET o AR /INEAE IR R A 3 Bk
TE P 1) e FR 0, 3 6 2 3t 8 T Ak 76 1T B S 1 e (I
S5)o Sz, AAARMETE HARE SK AL FE SRR R /N (T
S feJ18om, HEAE ARG S AE P T BE B 1 /N i,
T WAL S S A e 31 i 1 A X

3 it

31 1ARIBRSKTEFHE & RO RCFAE

R B Sk AL P HE R W Sios i2 A TRRRE, IR
SR A /N R ) At 5 2 P AL AN TR IE b i
IR o RS AE 7 MEAE HAHE W) 2 AE RS -1 5 0 B 4))
RO EILAANI TGS, TR EHR. WD
W2 A, BT )R S X e A Y R g
Y, K G & R A &, T RERRARAL KA /IS
W o Lk R Sk AE P I 38 o FERTMELE A4 1T fS
TR BN A, W2-PEEE 3-F . D-FriE
My ATE. ROk 2-CUmEE St gk — D i b
PR 51 AL R A5 /NG 0 B AT ML B, 45 6t
M /NS S RAT AR 72, AR T8
MR 5 HARNG A /NG A5 BAZ T I AL -

WEAEHARG S AR P P AL P R & i, BHA
[ FPRA I RSk AE 7 PR R R A — 8 2 5, W
PR (F. curtipes)(ZE R K5, 2012)F15%f 4 (F.
hispida) (Proffit et al., 2008), JHEMHEESLAEFHE R

BRYE1 BRIE2
NC Stimulus 1 Stimulus 2
6 CA PF
6 CA F
10 CA PP
10 CA IF
4 CA M
6 PF ] F
9 PP | F
3 IF ] F
6 M ok ok F
4 PP PF
3 IF ] PF
7 M PF
4 IF PP
5 M PP
7 M IF
[ B [
2520 15 10 5 0 5 10 15 20 25 30

JEADA LN e

Number of responsive fig wasps

5 Y ZYRRGEASR IR AL A M N RE IR 5 R F IR
SKACTT BREBENEAT AR A R KL *, p < 0.05; **, p <
0.01; *** p <0.001, NS, p>0.05. CA, =S58 F, MEFE
FERHTRESLAERT; IF, [AAEIARSSLIET M, HETEIARSSLTET,
NC, TR HIF /Mg R, PR, MEAEAT IR LIE R, PP, Ui
e JE RSk TE )T

Fig. 5 Behavioural responses of Eupristina verticillata to
syconia of Ficus microcarpa at different developmental phases
in Y-tube olfactometer tests. ;{2 test: *, p <0.05; **, p <0.01; ***,
p <0.001, NS, p > 0.05. CA, clean air; F, female syconia before
pollination; IF, interfloral syconia; M, male phase syconia; NC,
number of irresponsive fig wasps; PF, pre-female syconia; PP,
post-pollination syconia.
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