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Abstract; Ficus pumila L. var. pumila (FPP) and F. pumila L. var. awkeotsang (Makino) Corner ( FPA) are evergreen

climbing dioecious fig plants, the relationship that between two kinds of fig trees is the original variant and variant. FPP and
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FPA are respectively pollinated by their own obligated pollinator, and the relationship between two pollinating wasps is
determined by the cryptic species. FPP and FPA built obligate symbiotic relationships with their specific pollinating wasps.
Figs volatiles play an important role in the maintenance of pollinating wasps and their host symbiotic relationship. Pollinating
wasps can follow the volatiles of specific host female phase figs, and enter figs for oviposition and pollination. In this study,
we used a Y-tube olfactometer to test the hehavioral responses of Wiebesia pumilae (Hill) Wiebes, the pollinating wasps of
FPP and FPA, to the female phase fig volatiles of FPP and FPA. The results showed that; (1) the size of female phase figs
had no significant effect on the behavioral responses of W. pumilae; both female and male receptive phases of large and
small type figs of FFP volatiles had a strong attractiveness to its obligate pollinator; (2) the concentration of fig volatiles
had a significant effect on W. pumilae behavior, both female and male receptive phase figs of FPA and FPP volatiles had a
threshold response phenomenon on their obligate pollinators; when the volatile concentrations did not exeeed the) threshold
value with the increase in volatile concentration, the attraction of pollinators increased; however, “if " the volatile
concentration exceeded the threshold value, the attraction of pollinators decreased; (3) the pollinating'wasps of FPP to
both female and male low concentration female phase fig volatiles of FPA and pollinating wasps of EPA to both male and
female low concentration female phase figs volatiles of FPP were neither attracted nor deterred. Thepollinating wasps of FPA
showed significant preference for both male and female high concentration female phase fig volatiles of FPP, whereas the
pollinator of FPP was deterred by both male and female high concentration phase figs volatiles of FPA. Therefore, the
pollinating wasps of FPA and FPP showed asymmetric host specificity. It is'possible that the pollinating wasps of FPA enter
female and male phase figs of FPP for pollination and oviposition, respectively ; however, in Fuzhou, it is difficult for the
pollinating wasps of FPP to enter the female and male phase figs of FPA for pollination and oviposition, respectively. Our
results will provide the scientific basis for the studies on chemical signaling mechanisms of fig-wasp mutualism and FPA

cultivation.
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http ; //www.ecologica.cn



214 BTt G R FE /NS B 1 R T MEAE IR SR R B4 T R B 7163

pumilae (Hill) Wiebes ]'* """ SRl LA RS FA W02 | BRI 2E DL MBS R B E G R B3 543/
W I T FAE NS T R B AN Pl ok By B ol 2R A7 5 SO A R R AR AR Cytb J COT 3 R340 7 51
X RE 75 15K W 1 T AL A Wb A Tt A5 A0 HT , 45 SR 38 W 3 i A 45 H) ak B 1) 43 Ak K S . Wang 25 X 7
ekt 5% £ 7 E R R miCOL JER AT 1 BEE— & 5751 352 D AE (EF1-i1) DL 12 SRR
PR AT AL 5307, 45 R % BRI FP AL K3 36 1 miCOI ARTEROR B8 A8 404k , ELAZPRICHE R 833, I T
FORA R RGN R A A T A A % R T A AT A T R LR, R B A R K AR
WA | BT (AL A /NI B 2T AR B B 5 5 YT/ A8 U0 2o XoF 1 75 £ 003 0 R 1A% o e R A T b o AR
PO 2SR, e B B A7 12 ADMEMERRAE L & S AN HEPERRAF 2250 Chen %51 38 53 miDNA COT {52 P &
B DNA Gl TLRE X R 0 A Y0 Fl N B A /NI A T 18 A% 20 BT I R AR /NI A 3 DR, 2030l Ky
Wiebesia spp.1,2 Fl 3, 515 % £ FEH/NEJR T Wiebesia spp.3. 25 LR, H T TIA N EETR, £ K70 6 Fl %
E AL/ NG I SRR, AL 2540 BAT W) 2 22 S i) BRAF ol

P /N T Al A 2—3 d, DRGSR | A I ) 0 31 Ak T kA8 191 1) A e SR o) e - TR AR OC R A 4E S R
EHAREMEA ) 5L,/ NEE T G PR B BURAREE Kk 09 il et o, B B B 0% &
I 53 A AL S 25 A R AR e T B TR A B R R Y AR A ) (S /) i Xt
HERMAL F M55 AT IR Yokoyama'™' % BHL 2% %% 5¢ R4 T K 95 B ¥8# ( Ficus nishimurae F
F. boninsimae ) B VAL ¥y Xt A A7 T MEMEAE RS SR R WA T SOWARIE], F. nishimurae WL K3 /N8 REAS [X
Gy PRIRA AR AL AR SR TR B AL 50, T F. boninsimae &R/ INEENIASEE X 43, 2 W R Rl (£ 0 /1N 06 %o 2 3
THEL—MEARXT PRI, WK T ¥4 00 W AZ M AE [ F. semicordatavar. semicordata F1 F. semicordata var.
montana ] G A} /N Xot 27 EAR SR04 & W) MR AE BF e A ARILG ) 0 A9 LA REZS FA /NI (7 i
I R B DA/ INE ) SIS G2, W 5 0 75 B/ IN B0 I 7 R 2% 6 AR S SR 43 R W A7 o IR, #R 5%
FE 7 T K /NI 5 2 B A5/ N ) 27 32 B MR B TR 98 38 Z 8] 58 SUAB ) P REMAE:

1 HEST®

1.1 bR

REZ5 16/ INIE ( Wiebesia spp. 2)FIHEAEBIAA SRR B AR [ ZEBRARAFE (119°29'E,26°15'W ) 1 REZS AR,
% EFAEH /NG (Wiebesia spps 3) FIMEAEIIAA SR A AR A% £ TR B (118°55'E,25°31'W) , SRAEFEIT H i
MIAESE, ] 100 H 2D 4S8 7 NSt 28 K 5 A T et e o R IBCY I HR TR s ity /NI T 7 5250
1.2 Jrik
1.2.1  MEAESDTRES e () i SRR A X 4y

KA ], FAT TN 3] ) ke £ 30 13 7 M Il ) A SR SRAR 22 AR e =2 DX 93 SR /N R AR HUARRAE L
x1,

K1 ARREREMIEPEZ () BREBLEE (n=20, x£SD)

Table 1 “ The type of female or male receptive phase figs in different decelopmental of Ficus pumila L. var. pumila

PR RERE/ em RABF R RNTEE S RN EEAR/ em
Fig.type Diameter Wall thickness Height of flowers Diameter of cavity
KEETMER Big female figs 5.50+0.22 0.900.06 0.11£0.01 2.570.17
INRIHER Small female figs 3.42+0.14 0.57+0.02 0.08+0.01 1.99+0.08
KRR Big male figs 4.42+0.25 0.93+0.05 0.17+0.01 1.86+0.11
INRAVHER Small male figs 3.400.15 0.66+0.03 0.13+0.01 1.93+0.08

1.2.2 4709 SR E J5 iz LA B Ak B 5 )
R EAT BT A Y BYMRSE S R A /N X B LA S % 6 1 EAE IR R R I ROAT M OB, Y RS
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TV 20 em, NAE 1 em, BB 2 A 90° A K 15 em, 45K B JE A8 10 em ANIEREA 5 em KBS . B4
B Teflon 45 25 45— WRITIR , 2 AMRIFUR B9 25 PB4 08 P e o 8 5 F32E A 28 18 KO I LA ¥ Ak A I 25
B R AT AEE R 100—150 mL/min, SEETESEAMOEI = N AT, AT R 3 32 40W P47
JIAE, (25 + 2) C MREE 709%—T75% o A4 75 D Mk dee B> RS A Y B MRLSE (A AR , L4 HEAE 5 min
PARS TR P e e ) DR IR R e P S 0 o FIRTARAE AN T - 24/ € B R 19 3 em A0, IF4F2E 1 min LU I
WA Ry /NS IR P A AR Y T R 405 o /NI TP 2 5 ] DR T80 AL T8 458 18 DU Sl T8 B2 L, 3 I 70 B 8 B
TR, AL ERALI 30 HUNE R 6 W, BIE 3 HU/INEE IR Dy 1], AL BRI E 4 S d R (BN
BHAGERIW 6 H/NE) , BRI 5E 5 e Y AV BRI 258, 01T S RERNBUZE /K I e T AR
100°C fH iR T4 AT 30 min,

RETE U, X RZFHATIRIC MR SR TR AT 2 A RN 100 B2 MASHITEAR Ffr LT &
HHEAMEAE (BARIMFEA kNG B] [ B AE P ORI ) R HI T 528, Ry M2 By A & &
TR JEE VYT T 7 EE A SO () A SR A A7 oA Sy A BB LR 2, DA /N SR AR ME A6 0T 7 R O ) i 2R 4 T
PR CRIABOTNNN 1.2 .3 Fl 4 A) 51k SO BT BROR IR SR LA /NSRRI L 0T 2 e (1) #4521 4
TP AR AT T TR T B %) BRI S 6, 43 S DU T T 0 A A e T 24 oAb B 42 2 IR ATT A S

®2 EHCHENTARREREHZBEHNE(N) BRELMITH RESWAARELE

Table 2 Sets of behavioural tests of FPP pollinating wasps to the female or male receptive phase fig volatiles of different development states of

Ficus pumila L. var. pumila

AbFEL Treatments BRUE T Odour I %4 Number BRIE 1T Odour I A Number
1/2/3/4 FER TR 1/2/3/4 s R
5/6/1/8 N R 1/2/3/4 s
9/10/11/12 KR e R 1/2/3/4 e s,
13/14/15/16 s A SR 1/2/3/4 ERE
17/18/19/20 7N T SR 1/2/3/4 KR TU SR 1/2/3/4
21/22/23/24 VAN Bisly 28 1/2/3/4 P By 1/2/3/4

F A BRAL TS 5 BUR YO R (8 3—3% 5 A1)

R L AR 2 5 WA A ) B L 4 00 S S A S 2 3, LM AE RS2 ) 58 2
UG 5 2 S BT SRR 0, UM AE 01 M e ) 58 2 ORI P X T 1 RO S5, 5371
U T B HE e X O Rl IR ATHR A 1) 950 B

R3 EFEMENEZETIEHE(E) BRELZYITARMEIEAGERGE

Table 3 Sets of behavioural tests of pollinating wasps of FPP to the female or male receptive phase fig volatiles of Ficus pumila L. var.

awketosang ( Makino ) Corner

b R4 Treatments TRIE T Odour I A4 Number TRIE I Odour TI A~ Number
1/2/3 WEAE S 2/4/6 TEES S
4/5/6 A 1A A R 2/4/6 s
7/8/9 WEAE 2/4/6 W18 S 2/4/6

e T TINS5 1 WEAEIUIME (B ) A3 SRAE A A7 O SR Ak BRBE B DL 3% 4, LAME A6 U] 2% 5 1 IfE () A
R 2 PRI v A SO BREA T SRR SCES: 3l T 2 R AR Xt 8 ik BRLZE 4 K M AT D BB

T T TG SR T R0 WHEAE SUI M () W R4 A AT D BT A B B LR 5, AHE A6 S0 e M () 2R 2 ol
RIS 9 1 s SO RREA T BRI S8y, LA ME AE U1 R3E500 M () A 238 2 A R USLE AT 1 TS R 0 SRR RS 5, 2 )
DT 2% T TR X O A BRALH% AW AT ol S
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x4 EFFEHENERFIRERE(E BRERMREMIESEALE
Table 4 Sets of behavioural tests of pollinating wasps of FPA to the female or male receptive phase fig volatiles of Ficus pumila L. var.

awketosang ( Makino ) Corner

JUBLIEE RIS T AL R T A%
Treatments Odour [ Number Odour II Number

1/2/3/4 SHEAE S SR 1/2/3/4 S

5/6/7/8 WEZE S0 e R 1/2/3/4 S

RS ERTHROEEZMLLLE(#)BRELMITHAREIBLERE

Table 5 Sets of behavioural tests of pollinating wasps of FPA to female or male receptive fig volatiles of FPP

AbBELH BRI T AL IR 1T DAL
Treatments Odour [ Number Odour II Number:

1/2/3 WA S0 2R 2/4/6 TSR

4/5/6 AR SR 2/4/6 EEs R

7/8/9 WP e R 2/4/6 WEAE S ME SR 2/4/6

1.3 BdEab B
ARSI TS 5 i Y052 F Excel 2007 F1 SPSS 17.0 AR50 Ao MR E IR, 7T & TORER IS8 R U
22 (x+SD) Fon |, iR 25 55 W PR HINR H R R

2 HRE5HH

2.1 R TR B XoT T 7 HE A S () AR SR R W A TR R

T 75 1 W3 B XoF AN ) 7 R ) A S e e 4B FE R W0 AT R O 28 S DL I 1, B B . (1) B3
KN IUELEIAME A8 7 5 0 AL A e ST AT W5 [V, HEAE S A 7 5 2 0k P8 KA oy W 1) 47k J
SN N0 AR — e VRS R N AP R DX AL M i 1 5 | ) S A6 P HE Rk B OE A R R YR Y
W R I B — B, AL L Y R AL A e i e 5| Ty B 25 AR, (2) BABRIRSC IS, B 5/ 1 /N R
FEFP (WRIECA 1—2 AR ) X e AEAmide 1 2 51 1 F 38 8 T80 41 22 (R /N SR BUAE e (R TR 3—4 S HEFP
) | T 7E LA SRR R RSBt 24 BR V5 Sk 2—3 ASAE R B, %o HL A 4 e g i 5 1 ) 0 3 s T L fh 4t
FH LA D B /N SR TR TR 1) ) 15 v BE T R v TR AR BRI S 56 o R Ry 1 AR /N
TEAE P2 22 WD A5 A i (s | 1 PR O 8 3 TR SR AR I (55 3 N SEIRdl e i 5 25 5% ) 44 S 0 HE Lk i
W, BRIEA 3 ASAETF I NI TR AR 7 #2200 X A A9 e () Wi 5 |V FE AR S AR T R SR BUMEAE ) (05 3 SR e
TS X ] et A R R B /N R BUAE Y AE BRI ECE RN 2 3 AN PR R vk
ik B, WEORT /N PR W | 338/ T B R A B AR A KR AR T ZE R TR B 3 I 2 3 A, L R
XoF /NS AT PRARF RS R AR 5 | T B 08, (3) R BB R S 3 v B BRI S A T AR SR Oy ey, 25 SRR TR /R A
PR A PP 5 T e A A W i 5 | 5 LAy e B e W 3 25 5% (* = 0.293,P=0.588 ;¢ =0.287 , P =
0.592), h WS B AZ oy i Xof Wl A 1 22 () P S 36 T BB AN A7 00 [ 14, 12 285 SR S el A AE R T R ) A7
FEARE A A B
2.2 R ALK I X0 O K HEAE IIHE () AR A R AT g

TEZ5 1L M 4 X0} 5 B - EAE SUIE AR P AT 0 S o D 25 SR UL T 2, 5 SRR (D IRV & £ 1
WEACSOIAE P45 5 ) (WRVER 2 A6 B ) XoF 1 7 1 A9 e G T 5 | Al T B4 T, i s VA A6 43 2 (R TR A
4.6 NAEITI ) X RE A% Fy i HLA A 0 S A Bk AE |, 20 3B S8R Oy R 50 2 B, e Tk 38 Mk A6 1 4 % 0 R o
IR e (R BRSREVE ] TC B 25 5 (2 =0.348, P=0.555;%°=0.118,P=0.732) , &I FE— & MR BE TG B I, 467 45
KW 55 R 7 P 09 G IR A IR AR G G 2R | T — L I S — B (1, D5 4 42 2 e G S 5 AR AR DG
(2) X ERBRIESC I R BRI TAE SRR T R B, 25 SR 3 B 2 K M AR S | R T W X R A A i
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19.67£1.15 — 1 BFP_ 10.33£1.15 **
24.67+1.15 — 2 BFP_ 533+1.15  **
—

25.00+1.00 3 BFP m 5.00+1.00  **
17.00+0.82 H 4 BFP 13.00+0.82 NS
24.00£1.00 — 1 SFP 6.00+£1.00 **
25.334+0.58 H 2 SFP 4.67+0.58  **
21.75+2.08 —] 3 SFP 8.25+2.08  *x
18.00+0.82 H 4 SFP _ 12.00+0.82 *

18.33+2.08 —] 1 BM 11.67+£2.08 *

23.33+2.45 —] 2 BM 6.671245  **
20.81+1.74 —] 3 BM 9.19+1.74 **
17.7240.97 — 4 BM 12.184£0.97 NS
23.00+3.00 1 1 SMP 7.004£3.00 **
23.00£2.65 — 2 SMP 7.00+£2.65 **
18.3340.58 H 3 SMP [N 11.67+058 *

17.67+0.58 H 4 SMP [ 12.23+0.58 NS
17.00+£1.00 — [IS3d | BFP 13.00+1.00 NS

15.00+1.00 2 SFP PR3 15.00+1.00 NS
8.67+2.08 3 SFP Y 21.33+2.08 **

|
14.67+2.08 —] 4 SFP [9Y 15.33+£2.08 NS
18.73+2.06 —] 1 sMpIEVIE 11.2742.06 *
14.59+1.12 — 2 SMP 1541£1.12 NS
—
—]

15.23+1.79 3 SMP 14774179 NS
15.00+2.04 ‘ ‘ ‘ __4 SMP ‘ 15004204 NS
30 25 20 15 10 5 0 5 10 15 20 25 30
N/ R

B 1 EHEMEXN AR LB 2RI (1) RIERMINIT A R K
Fig.1 Behavior responses of pollinating wasps of FPP to the different developmetal states of female or male receptive phase of FPP
fig volatiles
B P E AR MR 2 . T B2 1050, * IR B35 25 57 (P<0.05) , " LWBCH AR .35 22 5+ (P<0.01) NS BT .35 2 57
(P>0.05) ; BFP( Big female phase female fig of FPP ) ;K FERUELL 1 78% 75 8 5% ; SFP ( Small female phase female fig of FPP) . /)N R IEAE 1015 77 M
R ; BMP ( Big female phase female male fig of FPP)) : JHEALMEAE HIRES, 1R ; SMP (Small female phase male fig of FPP) ;/NF #L AL 11 1 7 1k
A CA(Clean air) ; 2 SO0k T ARE "R 807 Fom b SR

BB SRE 1 I TC (2 35 25 57 (o* =0.098, P=0.775) , FH I 150 A 75 % 93 0 Xof o | 467 22 ) P 3 436 T B AN A7 i ]
P, RURIRSEIG P | B, (G R I X T AE P 45 2 W AR R I B35 0 R M (*=0.015,P=0.903) ,IZ &5 R 52
FE AR
2.3 B R TALM MR T AE I M (B ) AR SR R AT oM

L3 HRIAL, (1) VS5 S, BRI A 4 A MEFE 1% 5 F 8 EAE RPN | 2 & 7150 e B TG
8 I I PG B 3 s R 5 TR 1.2 3 ANMEAE 2 & 7 AP I 2 R AL R e LA A i 2
A5 | MR, SCUE A 2 AL SIME A6 7 7 R Dk B X6 2 A5 Ry W i A7 o S N ELAT S 355 5 (2) R
WRIE B AT AE S B R g R I, 2 B F MEAE I A6 F5 K 0T 2 B A% M e 240 A A b 3 R e 5 | A
(%7=72.900,P=0.000;%>=92.564,P=0.000) , BbAh, £ T HEAEHIHE B BE A8 5 45 & 0 % 2 5 15 by e 1) i
SWER R E 25 (1> =0.047,P=0.828) , HH L5 HH 2 T 15453 e Xof W e 46 7 22 ] 114 35 488 1T BEAS 7776 D 171
P A SR AR RO & A A AL A B
2.4 F B AN, MEAC I ME () WA SRR A BT R B

ML 4 Ha] o v A LA AV B AR R 2 M B AR R 4 R (IRl 2 AN AET ) X K
oy e B TC R 5 | FHAL T ke A T v W HE A DT R 7 B AT HE R ) (R IR 4.6 MBI ) X | 1%
Wi B WA RS IME R, SAE S BUG 50 R B, WIS 51 4 A F1 6 A6 FLME HEVE R W3 & £ T
WIS VE T T B 22 5 (¢2 =0.034,P=0.926;%=0.754,P=0.457) , X UL /e —E W TG B N, AL R 35 Kk
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14.33+1.53 ’_{ 15.67+£1.53 NS
8.33+1.53 21.67£1.53  **
8.00£1.00 22.00£1.00 =
15.33+1.53 ‘—| 14.67+£1.53 NS
6.00+1.00 24.67+£1.00 **
5.33+3.06 24.67+£3.06 **

15.3342.08 —] 2 MA 14.674+2.08 NS
14.67+2.08 —] 4 MA 15334208 NS
J1s3Es2 | —] DA | 14674252 NS

30 25 20 15 10 5 0 5 10 15 20 25 30
IR R

B2 EHGHENETHEEEFE(E SRELVNITARE
Fig.2 Behavior responses of pollinating wasps of FPP to the female or male receptive fig volatiles of FPA
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Fig.3 Behavior responses of pollinating wasps of FPA to the female or male fig receptive volatiles of FPA
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Fig.4 4 Behavior responses of pollinating wasps of FPA to the female or male receptive fig volatiles of FPP
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