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FEE B (Ficus curtipes) JEMEMERIBR , ERR T HKBUEE A3 048/ )N Eupristina sp. 851, 53 ShPIRR#E AR P9 B 4 IRAE
W4 /N Diaziella yangi I Lipothymus sp. 4 /NEWRER BN B AL R, 3X 3 T/ N R 750 T #EIE R 7 55 N, AR R N B 5
o B FEHIPERERE , BRI AE 3 M el & e aioR 2 R R ARRE T, 3 F/MNETEL RS HE R B R &
13ko FEAEMHPERCEE IR ,3 T/ N 200 AR 25 B B T A M e A Y 494 o T 6 o, 79 7 /0 e 1 A 0 A R A I LB A £
RS/ NERIE BRI R . MR /NG 43 515 PR & /N R B A RS SR ek i, HoA: 7= B R 8 S Tl B
T /N B R Ay BT SR b 0, A IR BN . 7 LU 3 /N B RN A3 A 1 SR 2 Sk Ak s R B, 186
BRSO, P AR AR/ NN Lipothymus sp. W-V-3E B FEAR , (B 47 IRARM & /NP3 (2 B RGN . Xt 3
TR B A5 M/ NE MR LR, W A B SR Ae - B B R Go i B B AR TR SR A

KB BN AR/ N ; A ERAA I 4 /N 5 5
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Abstract ; Figs and fig-pollination wasps ( Agaonidae) are highly coevolved mutualists that depend completely on each other
for continued reproduction. A few non-agaonid wasps can enter figs to oviposit and effectively pollinate their fig hosts.
However, there are few studies that compare the pollination efficiency of agaonid and non-agaonid wasps. In
Xishuangbanna, Ficus curtipes is monoecious, and is typically pollinated by agaonid Eupristina sp. Two species of non-
agaonid wasps Diaziella yangi and Lipothymus sp. also enter the fig to oviposit and can effect pollination. These wasps are
specific and strictly dependent on the fig for their development. The pollination efficiencies of the three species of fig wasps
were compared in this study. We collected the data from natural populations and combined these with introduction
experiments of the three species of fig wasps. We compared the contribution of three fig wasps to the seed production of F.
curtipes. The results showed that the number of three fig wasps trapped in the fig cavity was usually one. However, as the
number of conspecific foundresses per fruit increased, the number of seeds produced increased. Sometimes the pollination
efficiency of D. yangi and Lipothymus sp. was even higher than that of Eupristina sp. When one Eupristina sp. and one
non-agaonid wasp were introduced to enter a fig at the same time, the seed production did not significantly increase and the
number of seeds was close to that when only one foundress of Eupristina sp. entered. This implied that D. yangi or
Lipothymus sp. did not increase the pollination efficiency. When comparing the pollination efficiency of three fig wasps in

one- and two-foundress broods, in two-foundress brood the average pollination efficiency of Eupristina sp. and Lipothymus
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sp. decreased, but that of D. yangi increased. The differences of pollination efficiency possibly result from different
interactions between three fig wasps and the host Ficus. The results will be useful for further studying the mutualism origin

of the fig-fig wasp interaction.
Key Words: Ficus curtipes; Eupristina sp. ; Diaziella yangi; Lipothymus sp. ; pollination

VAR IR (Ficus) FEYIIEFR , RPVEFHEY X RPBRKAREZ —, EREFTHE W Bk LR
w1, B e 2R N EEIEF SR, W B 52K RiE B2 LIRS R SR R T
ERIEVFNEIG T WREE RA W —F 8 B 315/ &R (Agaonidae ) Ry HoALH , it 3k , ¥t
AR /N SR AT B R BT BT, BT IR 1R B2 U B B A 56 R R S Y P R) AL R Gt b B R AL Y
—F BN EXREERRE N — RREERIFHRMB

YRR A A R B THE/NERL (Agaonidae) HIfLkdta/NgS b F /D BRJE T & /NEFL (Peromalidae)
/LR AR R /N — e HE ISR N 7= O, 3 ELRMZ R A /N B[R] g S ) 0, X e G/ NIEFETEZS | AT R
SR/ R A R R AL, I AR TE SR A s /N AR . B ET, S E AR R  AEA
R IR 4 /Mg H A Sycoecinae  Sycophaginae i Otitesellinae 3 /NER} A, 7375 72 U1 KB AR Fg L 2
WRFIT—77 , Sycoecinae . F} ) 4 /) e 2 3F Y $47H7 3 IX i) DL V2K B, 70 6 J& , HoHh Diaziella Grandi F1
Robertsia Boucek J& {44 FIEM EMAM WK . BETE K Diaziella JRHA 14 Fir, P RN HAHF 1 X A B
i, WAHMER Lipothymus J&H—Fh &/ o X EEHE AR 7= 00 B &/ i, RAEHRR 5 I — MR I B Sk SR A
HiBo Sycoecinae W} )4 /N SE H i BUFE Galoglychia £ AR B sk SR ', JE PN #HF 3 IX Y Sycoecus
Waterston , Seres Waterston, Crossogaster Mayr F1 Philocaenus Grandi 4 4@ f{) 4 /N & H1E Galoglychia ZHFEW
SRR, EARETRES WS L, Diaziella 1 Lipothymus Wi/~ J& 14 /N&E S Conosycea A5 FI Waterstoniella
RIS/ NEBE R BN o T ELE AR R U0 A 4/ N 5 B SE AR 22 8] 6 R IR B TR MRS /N A
B, X /N R R AR TER Sk RS R FIAR /N R G b, T ELRE R A S M VE AT

TEVG SRR H X 5347 ISR Ficus curtipes 83k 5 PN & BT Rk AR JES 72 BB 1) /)N e - EQ VA R 4 /N
D. yangi F1 Lipothymus sp. , B4 /INEEREAR RO 0 27 EFERHER (Bl THAREE, ARt H
MR /N Eupristina sp. ™) o ASTHFGOKAZE AR TBETE o BT AR /NG () SRR 100, 65 6 45 T4k 0 B SR pg e
B, LLAHIFSY 3 il & e Mk
1 HRFBEFHE
1.1 #F5eke

BiHAR R TARJE (Ficus) FeA, MEME[RIBR, 204 T84k 500 ~ 1350 m i ZRAR A EORT ZE I IE . W B B2 4K
0, 1 /Mt TG s MR, KR RE 28I IR R T , T R s 6, M3 O &6, T M6, 5B
B[R, B EPARTE s ¥ S R IR A, TCBAE BRI EMIRTE , A iR B 6, T,

EEMAEE ¥y 5 /N ¥ ( Eupristina sp. ) )& T 38 H ( Hymenoptera ) /N # SR} ( Chalcidoidea ) #5 /)N 1 F}
(Agaonidae) Eupristina J& , RS AR IS8 & , MERE — 2 | Ml 30, i T03H

% A B 4 /N ¥ ( Diaziella yangi) 3 J& T 23 H ( Hymenoptera ) /N #§ & B} ( Chalcidoidea ) 4 /)s # B}
(Pteromalidae) Diaziella J& . B4 van Noort 55 FRMI— N , & HE AP0 AR SR IS P9 7= O S0 1) — T /N
WERE R B s MR/ NS R B, e

Lipothymus sp. )& T X8 H ( Hymenoptera ) /)N# £ B} ( Chalcidoidea ) 4> /N #EF} ( Pteromalidae ) Lipothymus
sp. JR o WEAE B, WM, Ml T, MEEIE AR SRIE NN
1.2 HRTE
1.2.1  BMAEER &R E W A IE S

PRI KB IS IR Galil A Eisikowitch FIFRHER M AE Ficus curtipes #5RAE 53 1 WERTHA , MEZEHA , (7]
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I AR, AR 5 AN o TSR — IR R T IR RS LR B , T FE M L 3R 28 B
B
1.2.2 H R &R (Foundress number) Ji#F

LFER KB BIMEALIIT , A 3 BRI SRAEMETEIARA R 184 A4~ BISL I =M BB RN ER, IFHIFR,
geit 3 F/NEEARIE MR, ot — 8 i BRI R i R R U R S
1.2.3  BORE e i g

4R BT ARSI, E T LT S Kl &, (1) BRI MR/ Mg 1 3k ,2 kA
33K 3 AMBBRE, M SE AL 17,25 ,15 AR5 (2) BRI RFA R G /N i 13K ,2 S0 3 3k 3 ANBREE, 73 31| 2
18,20,20 4515 (3) BRI Lipothymus sp. WE#E 1 3% ,2 3LH13 3k 3 NBREE, 43 BI58 8 15,15,185(4) R a7k 1
SARRIHE /NI | B R 1 S FRARAN /N ME B, 3 S S8 A 17, 11 A5 5 (5) TR SE R 1 ShAE R /Mg
WS BEHEE T 1 3k Lipothymus sp. MESE , 70 B 58 A 17,12 R BURBUESE RS , FRE 48 Rt [ 87 b B 30
RRE R ET120d 2R E B A /NESEA BRI, B 710 8 5 U, BIDREZE H e i SR S g SR A7,
RN ETLME(120 H,10em x 15em) P, /NERE B B P ALEN , Bl /NEBURBTIRER , FIR, Geit s
RAMTFHE.
1.2.4  GeitorieR AESEUG R A S A T Mann-Whitney U 558, HUER T 8K R N R 7502
I Sk U SR 9 O RD B 3 . ME IE T AT T SR e B X R 7 2 . I LSD £ E
FeER T AR RO BE R R FRE 2R . TR X EBURE TR A A SPSS (13. 0) #RAA-4.3k 58 U o
2 BRE5SW

2.1 BEMRHERA A B I REE 20

GRS 1a 2552 2 ~3 K MR RN I A, 08 15| E
BRI LSS . R R BTN 120 ~ 1604 _ 1or D
A () o BERTH ARSI SRR B, TH S0 ¢
S F AR LA B M RN R 2 T
NGRS METERTF I TIZ) 6 ~10d, SHEREEE ¢ |
HAR(11.76 + 0.07)mm (SE,n = 30) #EEHAME £ |4
A SO R 6 BRI DURL B SRR A o)
I R YIRR S b /N i 3 RS /N EA 2

0

1 1 1 1 1 1 1 1 1 1 J
0 15 30 45 50 75 90 105 120 135 150 165

SR, RIS AR SR P9 B METETT B, SR P B MEFE A Sk 25 il 22

PUEBDIR ; AR AL F R B 3 AR vh ; B /N A The developm et oy asyconium (@)
(ORI K35 7 ~ 15d, M/ 52 AL B R 7= B0 O , 1
R R BRI R E , F 755 MR e G, W 1 RERR RN

Fig. 1 The developmental cycle of the syconium

M TR TR R OR R W | Ee e e
NEFIEEIHR R 2 RIE OF BRI AL, B phase; D : i) Male phase; E: 55 ] Post-floral phase
IFIAE A A2 AR 2 RS A LR o, 72—
I SRR RN SRR AR T 548 s SRR B TR 9 — MR Z2RIAEN 90 ~ 1204 1%
B ARSIEABEZEAN O B B B B, P48 B P T 52 2L R 6 s HUE TR 9
HETE R T RBP4 15,52 £0. 11 (SE,n = 47) JiM5 ~7de BMERIF 2R IR ATER N 8
SRR, TS U, SBT3 ~ 40 IR, S Ao SR R
2.2 i it

HEFE SRR, BT e, 3 AR /ISR, Liporhymus sp. ACHEAMSLIR FLIE 1 ki, b
BOESPIIE2 ~3 Sk o LGSk BRI 0 98. 14% BRI e/ NERIERR RO 1 Sk
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87.76% ,Lipothymus sp. ¥R 1 kKR 5 87.76% . 1.20 - BES b M Eupristin sp.
BRI /N B R 2 ShI R R 1.86% , 171K ool : f%ﬁﬁ{%ﬁ Diaziella. yanggi
Va4 /N g B o 2 Sk SR &5 10. 20% |, Lipothymus sp.
B 2 SkRORER  10.20% . WHAS kbt 5 |
R /N A — ARG 0L, 1 IRAE A & /N 3¢ 060
Lipothymus sp. B5eE 3 SkEOS 3L 2% ([ 2) o0l
2.3 FE/INEEFERRR o020 L

3 Bl Ay /N B 2 AR T e O 3 A, b TR . =1
WERI (B RS Ny =0. 18x + 1. 57, 1 = ! — Fouidressnumber 3
3.51, P < 0.05 (0.001) ; 4% FRARM 4 /INEE 1y = 0. 461
+0.78, t=5.25, P < 0.001; Lipothymus sp.: y = B2 R
0.13x+1.51,:=2.00, P=0.05) ([ 3), 7E k1 % Fig. 2 Foundresses number

MERRE R B B AR AR AR /N I P AR R R2 7. 41

+14.14 (SE, n =17) KL, % [RAEH & /N EE Y TR B 160 -

FIA 40,67 +12.33 (SE, n = 18) KL, Lipothymus sp. f5  1uol. o HCkuth bt brasiavonss
WY R T 70.33 £14.00 (SE, n =15) %, Lipothymus " Lipothymis sp
sp. FNEEIFEAR R HE /DN W /N B A5 3 A 7 B P 4K
EAHPI(LSD: P >0.05) , 3 H B35 T# RER £/
MR B U A 7% (LSD: P <0.05),

TERR 2 SRHFN 3 SR RS R B, 3 /N i Ao [ 19 1%
MBOER KA T 284k, IRFE R & /NS TR B F 5K
BYEZ  fir e/ NEE M FRERZ, I
H. Lipothymus sp. {58 BT F3380 . 12 ki
MRS, I 5 0 /N 7 7= A 1 7 2 110. 60 AL Foundress number
+ 9.37 (SE, n =25) %L, ¥ IRAE W & /N EEAZ R TE BUY B3 IR A R TR
A 115.70 + 14.89 (SE, n =20) ki, Lipothymus sp.  Fig. 3  Seeds produced after introducing one, two and three
f?ﬁ}% bﬁ‘ﬂl? 72.00 + 14.24 (SE ,n= 15 ) *ﬁ’ %“"‘% foundresses into syconia in Ficus curtipes
TR /NI EQHA IR /)N 068 T R /) 06 A% 93 A 7= F i
FHEAAM(LSD: P > 0.05) 3 HBE & T Lipothymus sp. f&#3 72 B FHE (LSD: P < 0.05),

FETR 3 M MR IR B, SRS A/ N BT P AR IR0 113,00 + 7. 16 (SE, n =15) %L, 4 RS &/
WA T IR A 128.50 + 12.16 (SE, n =20) %%, Lipothymus sp. &4 iiFh T 108.28 + 14.67 (SE, n =
18) KL, 4 RIS S/ NEITE A F R B & 2, BT AR E W ia /NN Lipothymus sp. T& B #4502 A
B H=EEZRHAEEP > 0.05),

1 KB AR e/ NE R P AR T2 71.41 £ 14.14 (SE, n =17) %L, 1 S5 [RIER & /NEL# BB
TERFF 40.67 + 12.33 (SE, n=18)%%, 2 1 SKBiMHARE A/ NEFR 1 K47 RS & /N RIFE— R NE
WS, FFA 54.27 £ 11.23 (SE, n=11) K, FFEERE FHM/NERMER A MR ZE . [F
FERI 25 Lipothymus sp. FIERBCERAEL 1 3k Lipothymus sp. £ TE BB 7405 70.33 + 13.96 (SE, n
=15),1 3k Lipothymus sp. I 1 sk&EHA5ERFE /N R BHE R A= P21 72.33 = 12.15 (SE, n=12 ) ki,
EHB5 1 KM/ N = A R FREA L (B 4) o SRR FIEHE R, A F R ERA B
Hafm .

2 P[] — /N 1 S 2 Sk AR AR BRI, B AR AR R /NI Lipothymus sp. TETL 2 SR E

100

Fih 7% & Number of seeds
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Fig. 4 Seeds produced after introducing one, two and three foundresses into syconia in Ficus curtipes

E: #iM-&kHs /N D Az RS 42 /N s L: Lipothymus sp.  E: Eupristina sp. 3 D: D. yangi; L: Lipothymus sp.

PRSI, BIRER S/ NEN R Z , EMBERTER 2 kIR B,
3 Wik 100 - O HE#g— H One foundress

B AR R P AN B RS AR SR I R B B Y HEMEDI R F49% R Mean of two foundresses
B AR/ INEFE IR Y LA B R AN T RS 5 KER s 80~
TR HE /N0 — e 5 (ELE B B TS /NI SR Y B — 261
EF R S AR B RIS/ N SRR R Z AL I K
SR 5 [ 7E VG WU 4N FAt TR o X I SR SR B, SRR
PESR P9 A/ B e B 2. 8 S/ R e B S
[F] 76 PG SR 49 R4y TR PR b X AR A SR BT, 2SR P9 20 -
N B M B g 8. 2 S/ SR Tl A A e e R
Jo 13K/ R, XRUIARRIAE RIS, R 5 o e 0 : 0 -
AR o BEM PR FR Z AL ZBR T i i S s W% R Foundress number
/¥ Eupristina sp. #b, W Fh 4 /N D. yangi F1 Lipothy- B5 FROSHAR TR
mus sp. W ABIHER P9 BAH , I B RO 7 AR Fig. 5 Seeds produced sfter introducing one, two and three
fekn , B 2 E/NEREIMBCRTT LUBIT FMH M HE /N foundresses into syconia in Ficus curtipes
BB E, X—4RE Jousellin FHF TR —  E: hrbhfe Mk AN Bupristing sp. ; D2 4 FAR 1 42 /N6 D.
H7 ., EABBAEHNS/NELREMITH E 5 vonsisLiLipothymus sp.
Wb/ N T R R BEAL I B AR R B0 AR T S
i, TEMEFESA ) [R]— K B A SR DR RN B3, FHAEMETE S [R) 25 P4k , X U g AR SR N BT I & /N 5 3
FEw St RIEL TR BT A

Herre BT T 40 A0 2E R YN 14 12 Fofr il [RT AR RS R AR /DN 0 BB RRAE A B R AL G R, R SR 3R B, EZE 3
HEAKE R BFE M B AR FECR R BN, BEE R Wb/ e A M M R B 3 I AR RN R E R
FhF B /NERT &5 HB BT . AR STB B RIRE RS SR, BEZ 3 Fh LM/ e i 58 M i 5 R (38 o, b SR
(B S AE M R R A B — B B E T M R E IR — EH B, UL R AR N BT MR
R o VSR N =00 B & /NG, 18 2 TC RS I AR (R BE 954 1535 1, AR M B A B B
S B R 56 TE E Bk BFE IR Y, RORAB A 8 K AR, 1k WA S T LA 2208 s T ZE B3 1% 4
kA b, ENTBEA RO A7 BT o Bsh ek s SR pE o AR 7R KRR FIAE RS , ELAE AR /) e
HERALT N BE e S5 AR R A R LA 22 o ZEX R GE b, E AR P ST 1) 4 /N i
HAKREE b A] DURSHT R R E404 , 3 H T E IR SRR 2 2 EE SR — R A 2WENG , FREXN RS

60 [~

40

Fih 7% & Number of seeds

http ://www. ecologica. cn



10 3 KRGS S5 IR AR B = e & R AR R 5257

T, e/MERERBER BRI ES . BT, S AR NERSh MR B AR 8D, B AR IS R 20 A
BREHIMELE , B8/ NERBII I AT S/NEA R 7 BRI R RIH PO &/NET i 25 42
A EE SR SE /)Ml S R ST L BUR AR BRI ST AEAE (Y, 3 BRGNS R AL 1
JESR/NEE BT R/ e 3 IR EAE ™ B BT AR, L BN TR A REB UL B4 /) 6 (Agaonidae)
TERS-E R G AL

1 ERHR IR <2/ INER Lipothymus sp. 73 5456 B3k PR /N I 86 T JS RO Ao 1 B0 84 m , 5 B T B
FEAERYBEIR LR R EE RATERRRIZE S0 I3 TR FEAMAE /1N, 4 FRASAR B/ NI Lipothymus sp. AT H6 &
TR, B 2 KB AR ARHE /N Lipothymus sp. B SR AR BRSPS 06 11 T T80 30 Sk o e )P 3916
T2 Sk B AR /N RS SR DY B T (9 T S B 25 T Sk MESEAR SR N IO T 20 . KRR I BB 22 57 T
REJE 3 FiE Ry 5 A7 AR W B EL AR 3R BE R AL B, R, IRADT R BN S F E W EERERAAEEE L.
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