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REPRODUCTIVE COMPONENTS OF FICUS HISPIDA AND ITS POLLINATOR

PENG Yan-Qiong"? YANG Da-Rong'*  DUAN Zhu-Biao' and DENG Xiao-Bao'
(1 Xishuangbanna Tropical Botanical Garden s Chinese Academy of sciences, Kunming 650223, China)
(2 Graduate School of Chinese Academy of Sciences»> Beijing 100039, China)

Abstract The interaction between Ficus species and their pollinating wasps ( Agaonidae) represents a striking
example of mutualism. With few exceptions, seed production by fig trees is dependent on a unique fig-pollinat-
ing wasps and the pollinator’s offspring feed only on the ovules. We studied the reproductive components of
Ficus hispida and its pollinator ( Ceratosolen solmsi marchali) in the tropical area of Xishuangbanna. Ficus
hispida is functionally dioecious; with male and female functions relegated to separate plants, called gall and
seed figs. Gall figs are functionally male because they foster the pollinator larvae that disperse the fig”s pollen
as adults. Seed figs are functionally female and produce only seeds. When a syconium becomes receptive, pol-
linators will enter it and lay eggs or pollinate the female flowers inside the syconium cavity. The pollinators
trapped inside the syconium cavity and in the ostiole were recorded in the wild. The results showed that mean
foundress number was greater in female than in male syconia (females: 2.72 +2.04; males: 2.08 +1.65).
About 52% of the foundresses could enter the cavity of the female syconia through the ostiole and only 35% for
the male syconia. Many foundresses died in the ostiole and consequently failed to lay eggs and pollinate the fe-
male syconium. As there were fewer female flowers per syconium in male than in female syconia, and foundress
numbers were greater in female than in male syconia; female syconia produced more seeds than male syconia
produced pollinators, and the number of seeds (1 891.63 + 471.53) was over five times of the number of
pollinators (367.20 + 208.02). In female syconias there was a significant positive correlation between seeds
and female flowers, while there was a significant negative correlation between the number of seeds and aborted
female flowers. Male syconia produced pollen and wasps also reproduced inside the male syconia; but many
factors influenced pollinator reproduction. Gall numbers showed the strongest impact on the pollinator popula-
tion; the secondary factor was aborted galls; which could reduce the pollinator numbers by about 30%; the
third factor was the total number of female flowers, which influenced the oviposition ratio of pollinators. More-
over, three species of non-pollinating wasps, Philotrypesis pilosa, Philotrypesis sp.> and Apocrypta bakeri,
oviposit from outside the syconium into ovaries containing pollinator eggs on the male tree. They co-existed with
pollinators inside the male syconia. The non-pollinating wasps had a direct impact on the reproductive success
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of the pollinator wasp and were able to reduce the number of pollinator individuals per male syconium by 30.

They also showed an indirect impact on the host figs.

Key words  Ficus hispidas Ceratosolen solmsi marchali» Reproduction, Ecological factors, Mutualism

XIS CFicus hispida)» WEHE SRR, 9 ATAE 2 R
JUARGHER )TV BB N TR AN A A R AR L T
KV G (IR 5 255, 1998) 0 K TR i Je A%
Bk /s 08 SO Ry a0 OB 5T, 1 A0 AR B RE T e
(Patel, 1996, 1998; Patel & Hossaert-Mckey» 2000,
PIAAE 2 BT AE 00 2 TG RIS 40 1 DX AT A 4
(Yang et al., 2002; 2035855, 2002; Peng et al .,
20050« AHALT I & BOAEA , 0 s LB G L — 1
FER 15 /N 1 C Ceratosolen solmsi marchali ) 1% ¥y 7 BE 1
AT 1 B, I A A /N e A LA ) A R N
WERE T D5 T A BEIE W R S Se AR TR S, I AEAT 1
FIH EHAAT S (Herre, 19895 12 H 5%, 2003 ).
Abdurahiman F1 Joseph( 1976 )41 48 T % #4544 0 #5
NI AR RAT R o, Z 5 AT SCRIESE T 5wkt
AR A% M /N e S ) R S AR A% o /N 1 C Abdu-
rahiman & Joseph, 1978: Abdurahiman, 1986); Murray
(1987, 1989, 1990) NI ik 8 51| SCFEARIE 1 % -4
RN AR R NI AN AR AL B N K STRAT . ELE
20 20 90 FAXH Y], Patel (1996, 1998) 4 X 45
S ICAR Ry R /I 0 TR I R 4 A R B AT RS,
FEGh A G I, T AR R B FL AR R R /N W (1
GRS m s TR, G 17T - A 8 1 2 e VB 5] £
TR /NI, FCRIF 70 2 T, 0 A% M A /N e PO R 5 1
TEA TR V52 A W % 22 5. Patel M Hossaert-Mckey
(2000 38 I B4 Jr il 1 Ff AL 0o e 5 o 2R A
FE /NI BT BN 0 AR, LU T ME I SR 42 32 A% by /s
WSS Re LR 2E R . AR TORE— DR
Xof P e AR Ry s /D e LI TR 2R, i e v AN X
7 18 B MERERS R D RE b0 22 5, A AT 5 AL 0 A
/NI AEA S N BR AR AR B /N s [ I 45 A A b
ANEHERAT I EE, 5E 3 T R Y SE bR b i R
Gt Jiike.

1 MRS %

1.1 WA R

PP, VE R BN T R, ME I e B, A RS B
i A TSR AR BT, IRIR AR (5 71 B 45 BROIR A 3 T
£ 10~ 25 ems % 5 ~ 10 em, E A BLHE A, TR
grth, HRS, 4 A0 R B, AR BRI 6 ~ 9 4% MWK 1
~4 em, RO E . R DA MESAE TR L,

ZHE T2 RER N R b, FRIRTE, AR,
Wifh, AR 1.5~3.8 em, R HUE AL FVRE & s ME(E
Az T RR AR S P BT 115, DY A 22 P8I HES, TCAE B
AL, HESE 1 MG AR AR T R 5 s S 80%
TCACHE, AEAE T T A, R s A AR T EARAS N, T
e, 7 L, RRGIEDE, feAt &, B8 &, {1 Wi
B TEVHRURAN HLIX , 32 B 53 A7 75 2215 1 WY AR 3R
S PRI L L L R 55 0 3 R T i s A AT X
RSB

BEALEEL 8 PR 4 SR I MR D Bk 4k
PR 326 B () 6F I # AH B P B8 50T 150 ms Fi 3 450
m, PRi5 2.4 ~3.6 m: ZEKIALILE 10 ~ 15 2 00), 2
o A 4 S AR K A HE A e 3

PR A% By /N e, ME O S R0 MfE e I, AR
1.8~2.2 mm, Wi filtffy 11 795, 38 =15 oS Bt
B R TR GV RNy N S iy AP 1 (L B R
FoR R u AR R, MR, drum i H e 2 NI
B AT, BKRIE, TEK K. R IEH, 52 hR Y AR
HHARTE, R AR 2 K. BB MR v, 7
GUARSEH . HEMETCM, A R AR A K 1.5~1.7
mm; SLHR /N, AT i R, SRR il AR R, A
EPLCHEI . A2 WAHE. rleEimi. by
JEHR, R BRI ORI . HETESN A S AR S
A

X AR /NG ZE T SRR AN FA iy L IX AE R A2 5~ 6
R, FEZ TR JE AR, 156 ~ 182 d A g se B — At
s iy 2= 28 ~ 35 d RE] 58 e — AN AR . B
B OISR T ORI A A L A T T e
PRAG R 53 77 O B AR RE N R) (3 ~ 7 W) S fE AR AR
AN, How A UGS R A RSk Ae e I R I N .
TSP S5 E s PN A TC RN 45 k4T HH i 101 )5, it
BE A Rl AT M AE T B RO
1.2 W
1.2.1  HEFEIA I N AR s /N e S vt

AR FER E AR R E BIMELE ], A& R s
IR TIE NS SR SR I AT A B B A 7 O, 2 S5 i AE
FER s B o WS ALK s /N W R 3R AT 08 5 I S ISR
EE OV 50 gk e I R S, 40 i) e vk A A T A A o
TE N, AR BEAE SR P IS R M /N e A R K . A
ARREER EIL G T 182 W, 4 BRMEM L IL S T



5 3] SHAIRAE SR R A AR R BT R A R 795

246 L.
1.2.2 fe)Ja i L R RN I SRR
T

MNP PR ERRAE B L 2 S R AR T 30 AN F 2 1
T 0 H I P R B O AR R (A
AT T9ihe S0, 4 BREER FRAE T 92 A
HEAESHIRE J, IE 120 H 920 A% i JL 00 38, RRpR
INIE RSP E NS Y T o B ICEERG /I, DRAT
T 70% kG, DS v AN B SR P A% 80 s /) e A
AR N SR . TR, BETH A S P I
TR R B A RIS AR TR/ T, i
%, BEAERE AR HY e AL )« R A BN 2 A 1 e A 5
a, DU O S
1.3 7k

1R HE 2 508 56 v W9 AN Bk 57 FF A 56 19 5
s LR T MR R R s P L R P G BE R N g
DA% Bl SR PR o~ 250 A A R ) e 00 T A 11

2 FH—JC e VR 5k AT T 5% i SR o A
FE R .

30 H T 52 A SR P A R /N e B I AR R
A%, K% oy B, 1 e A5 Bh SPSS St A 45 H 4
AR T A O R B BE, 28 Bartlett 165 6 W : Bartlett
i = 107.74, p <0.001, BUAHSCHE FEA & — AN 7
FERE, RIB TS ORI KMO {2 = 0.574, A R IE
W1, KW BT B 720 B 1 R . BRI,
AR B s B R 7 40 7, I B2 % KMo
B, HEE R U2 10 . 2 G 855 o o brik,
P32 AS R 7, 3 DR 0 B ] DU 8 BRI 1 R OK /N
(1) 8 i, AR o b — BRI IR IE R SR B0 R, )
ZR 5RO R . XA T R
BRZ A 80.72% , ARIEE 859% (1) HIEL, 5t J %o R K
AT T IEAC e

2 WisEE RS ot

2.1 EME R SRR AL R 2

R R AT BIMEAE I, T EAE R R
LA T 5| A% Ry B /N TR U R, X LA
N ELUUR T ME T 0T R 2R At o S L 11 T
A AP A A A AR MELE A SR A
BRI TR 0 2 ~ 3 d, (H O R BT — AL
/INEETE N IR S A AT DU SR A A 3 i
PR R 2 A R AE AR A S R &g il . 37
bk NEBE T 4 Fr )= AU RS AL, AR A 3

RS R R AEAE A POIRAE XCHE (1 4 )2 5 2
B e BRI, AN S BT HE RS RS /N g A e
SEIRAE N 577 B (SRS, T TR, 0k N B SR LA
A B N IEEAN y e I B 5 (1) 52.06% + 39.35%, 1M
FEME S L, S By o i R AR, AR 34, 71% =+
27.02% » Ko g A Aed il iE@ . o kA
SRS I A I SEAE A FRL IR AR K /N e i,
BRI B 2 5 (E 1a), 3E M gL
WARKI S /NS (2,72 £2.04, n =246) WL
HEFRILN (2.08 +1.65, n =182) 1% (Mann-Whit-
ney U =18 112, p <0.000 1), 1fij J 48 T4 Jv v ) £%
K ps N HCR R (3,92 +4.46, n=182) Ik
HEFRR (2.50+3.12, n=246) BFHZ(U =17 561,
p <0.000 1D

Xof s e I SR A T B D IS A A /N
WA LI R R, O 200 & AR L,
bR 7R RO A W 2 Ak, M SRR A K
FARA B S O IR A B A I ZE e,
PITRIME A S 5 LR SR N I MEAR B 2 (U = 597, p
<0.000 1) S0 5 i A2 7= 1 b~ i F AR K 2 (1)
BEUAEEER(U=3,p<0.000 D. HRRE
T BERR LA A Rl B (1 891.63 £ 471.53,
n =69) JEHERK I AR B NG H R (367.20 +
208.02, n=92) 15152 (Kl 1b),
2.2 MR A R

X IR O 2 S 0 D e o TS MR SR S P A
FBR SN AINEAL B, 52K IR A I 28 T Rl
Ty ARSI P EAR T2 AR R /N 0 B B
o FERHE /NI () B i 5% i 30 b1 B (0 2 /D,
Y T AR M /N e T ON B R SR S, B2 A
R TR HE A B0 0 A R WA e A 7 I AR R 3, B
HERFEMIEMHKLKLRCR=0.668, p<0.001). AN
VAT 252 Bk BUA B IR 52 RS I METE 5 Fh 1A=
FFRBERNAAHKKRZCR = -0.591, p<0.001)
(2.
2.3 MR /N I B ) R 2R

HERRAS SR N EAE 5 s N BB 3 T, e
M 2 D bRE G/ NE IR Z 55 . 7E
Xof R SR P, AR M /N 0 7 DR AUCR D T3 173 19
WEAE 75 SHEAE 00 AN S 0 ) A K /) 0 7= B 1) L
FEDR -, AE AN T T A IR K TR B A 320 T 7 Wl o S
Ji s X 22 Rk e 0 7 B R ph T TR 1 e PR T 30
7 G R A BT 5 AT) f6 R 42 52 Wi 3 45 R A /N e (1)
5 o



796 B ¥ &

A ¥ 29 &

100

b4 a
w
w
g 80 |
5]
=
(o]
[
« 6.0 }
[e]
3
g 40 |
2
- |
0.0 Vi
b3 LNy R i
Cavity Ostiole Cavity Ostiole
HESR Female syconia HEXR Male syconia
3500
b
2 800
w
~
£ 2100
2
oy 1400
Ey
700
: 7/
FERN L By 7GR fExnE
Pollination Seeds Oviposition Pollin-
flowers flowers ators

%5} Reproductive ability

P10 I A Rk e e 5 AR AR
Fig.1 The number of foundresses trapped inside the syconium cavity and
in the ostiole and the reproductive ability between syconia

and pollinators on Ficus hispida

— BN /N ik B S L, BC P 1 S AR, DK
KA R IET AR E A A2 5 W AL 4 /N i
TR PN BRI 3 o b T 8 BUE R 5 W, X i
FEH R /N 1) J ARAE AR AT 709% 26 A7 A A g 58
BT R . L, FERT A B AL, B T AR A /N i
Gb, LA 3 RARAL K /N E(Peng et al . » 2005, 1X
Se 0y /N0 5 ARy S /DN W R B T R AR IR K R
A HAE T BUL RS N ET, PS4 R R A AT gk b
e 30 2 LK D).

NG M Xof I Ay /) g B 1) 77 2 DR 3R AR A
/NS B TR RN L AR TR AR R /N W DR 25, 2
B o3 T T AU AN R 7. 2 IE AT IR i, 28—
Rl ARG R AN R KA AL L AT B e P Ay
B, TGN ME A R 50 n] DL S R /) 06 (1)
2 ) L, 17 AN TR R AR [ 25 2 W) T DA
FORME /NI R E B A, I B — DR ] BR A 2

B R N g 5 B B ) ORI . AR — AT
Hh AR AR /)N 7 B g ) 9 A R ) R R
A I KW, SEM IR ) e R B R, ZE T A
AR, S HEAE S A S A TR . 2R
TR RAE AR A AR B A A, DT ] R
S REa ARy B W AR AR K o DR, X e R AL Ry
ST I A A A A 1 5 R A Ak
(£ 2.

3500 - g

7=0809 8x -158.37 o
3000 | R?*=0446

2500
2000 |
1500 |

1000

Fr ¥R Number of seeds

500 : !
1300 1900 2500 3100 3700

M H(E Number of female flowers

3500 - b
y=-0776 5x +2388.4

3000 R?=03488

2500 |

2000 |

1500

1000

FrF¥E Number of seeds

500

0 500 1000 1500 2000
WM R

Number of aborted female flowers

2 WEFERMCE PR 27 1 5
Fig.2 The impact on seed production of female flowers
and aborted female flowers

3 0w

I TR I B AR Ry M /0N 06 1 TS ORI
o 2 I S A R R AT 9 e Sk TR — X A
FET00 A 5y 2 A R E B L ER AR, Patel AN
Hossaert-Mckey(2000) T £ 375 28 i 7R ik - #E 5 9 it 45
Ty (RS E EUME SR A 25 7 DR I MEAE B %2, OF HL
TN EE SR P 453 P M M A0 A1 L SR P 7 B 11
Wi 2, BE M3 BOER LR TR IE 2 T
RN BT AL Ry N I RO AT A R S



5

SHAIRAE SR R A AR R BT R A R

797

1 WA NSRRI T

Table 1  The factors of influencing reproduction on Ceratosolen solmst marchali

WA AL KB R IR Ea
Female flowers Galls Aborted galls Non-pollinators
FH){E Means 1774.33 630.21 176.35 33.55
FRUEZE SD 467.97 325.59 187.92 38.17

R2 LR
Table 2 Rotated component Matrix

H—BT FHoWT
The first factor ~ The second factor
MEFE Female flowers 0.661 -0.541
LY Galls 0.912 0.157
RE AN RMEELE Aborted galls 0.879 0.125
AEAEH # Non-pollinators 0.195 0.903
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