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Abstract; Ficus and their species-specific pollinator wasps ( Agaonidae) exhibit a remarkable obligate mutualism. Fig trees
are typically pollinated only by female agaonids, whose offspring feed on the ovules of the plant. Figs also shelter numerous
other, unrelated, fig wasps that usually exploit the fig pollinator mutualism. Ficus curtipes Corner is a monoecious strangler
fig tree. At Xishuangbanna Tropical Botanical Garden, 9493 individual fig wasps were teared from 100 figs ( syconia).
They included one species of agaonid wasp and five unrelated fig wasps. The agaonid Eupristina sp. was represented by

45% of the individuals, Diaziella yangi van Noort & Rasplus by 46% and the remaining 9% by Lipothymus sp. ,
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Philotrypesis sp. , Sycobia sp. and Sycoscopter sp. Females of the first three species enter the figs to oviposit whereas the
others lay their eggs from the outside of the figs. In this study, the order of emergence of the fig wasps from their natal figs
and their mating behavior were recorded. They followed a strict sequence of emergence, with Sycobia sp. emerging first,
then Lipothymus sp. , followed by Diaziella yangi. Eupristina sp. , Philotrypesis sp. and Sycoscopter sp. emerged last.
Contrary to expectations, the mating sites of the five species of non-agaonid fig wasps were not always linked to the presence
or absence of wings in the males. D. yangi ( with winged males) mated mostly inside the figs and its males engaged in fatal
fights for mating opportunities. Male Lipothymus sp. (with wingless males) , mated both inside and outside the figs whereas
male Sycobia sp. (with winged males) only mated outside. Males of Philotrypesis sp. and Sycoscopter sp. ( both with
wingless males) , only mated inside the figs. Fig wasps often display highly female-biased sex ratios linked to local mate
competition. D. yangi, despite having winged males, mated mainly inside the figs, which is likely to influence its optimal

sex ratio. The presence of wings in male fig wasps is therefore not a good predictor of mating sites, nor sex ratio.
Key Words: Ficus curtipes ; non-pollinating fig wasps; emergence; fighting; mating

FAH R 2} (Moraceae ) #J8 ( Ficus spp. ) HYIHG BFR, 1 F LA 750 LR A" . R
FRUIRAAE — ) 43 /1N (fig-pollinating wasps) o FHALH , T4/ e th O 4K & — M R A BB SE IEE
BAERE SRS o BT BN L, R B H R R R A I & R 3E 45 83 /) # (non-pollinating fig
wasps) '* o AR , /1N R i e DN A AR A SRt e, ZESAE ) 3R e B2 B , T A
PEATACHD , 52 ST AL ABEAE FP HH R FF R R A H 6 1y , MM IO OB R BE HH e DR I B TR R £ T
WAL THEZHMERR . F—ERNRARHR/NES 8/ NEIEL R B I H e, Mk /) et e e T
fy i e 1B TR R, GG YN IR, AN B BRI M A BT KRB HER RN
PR RIS, R K RPN A 9B SRR B A R T B e = R T A B A AR A N A A/
B RE, PSR 00 B R — MR P

PN R T B R B E REE , FAE TR, HACHEHF A RRELE , T2 R IRTE h — B U4
S e 7 A 5 S5 AR TR e Oy <R SR L& T & A 3 4, 1 b (proportion of males in brood ) {2 2 3 {
BET o SRR AT A A B SR B RS AR Py SR 6] S0 R R , L e 4
], R THEBAE R CFT T $RACHD Y ME e 5 T 7 SRR N SCBE AP, 8 R BB R B RA Wit 9 , X 3R 32 BE AL
SRAME AR/ NER G, BB TR T MR, RSN ERACEL, R A 7 5 00 B RIS, PR L
BRI o A IR NE Y 25 R £ (dimorphic) , T AL FE R B IHE R PSS L, A AL 9 7E
R USRI, otk oA T e S B A T AP 2 1) . Hamilton 3 B B9 S REHL BB W 36 AR
e Bt ] i AR, B ReJE AU LT | 3R MR S 5t ) LSRR T T S L
B BT TR N A B T B BRI R T BN RCBAT A o RIS AT
2, XTI/ N R B BRI ER T

M5 (Ficus curtipes Corner ) /A7 TN Y B FF B FI ML AT BRAR A B9 —FPHE B, B 12 70 US4 30 X 7%
MRS Z AR —FR SRR, G A A7 AR |, B R REEF EMMRA. B ETE ASNER T
RE R A A A BORE /N B TS BT IRGE s AT LA S SR A/ N e 1, 1R BT RO SSEL I, D9 1 b
R TR AL
1 #IRHPSHE
1.1 Bk

B3 (Ficus curtipes Comer) B THIILJE , BEMER R ToA, W BLEIK G, F 1, Mg 8, 08, HEE
B, AR 28 BRI, MR 6, B RS 60, WIH TS, Suimeh B, EH MBI , 45 R B0 A,
To B, BRI EM R, M RN IR B R A6, 66, A2 %K 500 ~ 1350m KA s B M. #3
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BT S5 &K /N Eupristina sp. A6, R TER 7 FFAEE K /NE . 3 KA W & /N Diaziella yangi Noort,
Peng & Rasplus. Lipothymus sp. . Sycobia sp. . Philotrypesis sp. . Sycoscopter sp. , Sycophilomorpha sp. F1 Ormyrus
sp. o JAPIFHARFE Y /N e BRBR R B, E AR LI P IR R, H UL E BT IR B 4 IR 0 /)
Lipothymus sp. \Sycobia sp. .Philotrypesis sp. \Sycoscopter sp. (F£ 1),

®1 6 WIENEREYSESE
Table 1 Biological characters of every fig wasps

e HETHAEG PRI i3Sk
Species Roles in community Oviposition pattern Male morph
Eupristina sp. ﬁi’fn ﬁfﬁ?ﬁ_ maker AR FEF2 PR Ovipositing inside the syconium T Wingless
Lipothymus sp. P E Gall-maker AR FEF2 PR Ovipositing inside the syconium Jo3¥ Wingless
Diaziella yangi P E Gall-maker AR FEF2 PR Ovipositing inside the syconium A3 Winged
Sycobia sp. P E Gall-maker M RS2 Oviposting from the outside of the syconium A3 Winged
Philotrypesis sp. B & Inquiline M RS2 Oviposting from the outside of the syconium T Wingless
Sycoscopter sp. Btk E Parasite MERAIFZER Ovipositing from the outside of the syconium T Wingless

1.2 H5Er
1.2.1 2006 4F 11 A% 2007 4F 2 J , 735178 7Y XU 4348 0 el 7 A Bl AR el P9 A BR B A L REHTLR R BP
W H A R SR A 50 ANF [E] SE e 3 (PR H e R ) AR 4K, B DR ) , BARURE AP AR INIEH B
SR H B, I R SRR R Y A SR /N BB G VT AR SRS /N ME R RO, 78 HH A SRR /) e e A
Py BB O
1.2.2 2006 4F 11 A2 2007 4F 2 7, 735178 7Y XU 43 A8 0 el 7 A el AR el P9 A BR B A L REHTLR R BP
H H B R R [ SE IR 2, SR —BRERAR 12 1, SRR &R 11 4 BURRTEEH BN, A D A H
BRI B Al 48 3R B LA /N EIR Y , DO 0h et 0% 1 h OERAR IR /N, 73 BIER AT 7E 75% BOTE
M, FFEBEEMR D ERA OV, Git A 1] BOA SR SR AR DR R B R . &5, IR,
R FH A BIE RN/ NEFRMEE . LIS 6 h AR HIT, RIS AR /N HH R
1.2.3 2006 4F 11 A% 2007 4F 2 7, 73578 7Y SR 438 A8 0 el W A el AR el P9 ARG A R BAR 1
B AR R 10 AN ] SR 5, W AR AR RUDBR W 2, 45 2 T 08 W 200 R 1 DA AU R BE, AR B
Olympus ( SZX12-3141) AL B S BV JE A5 H /) e S B H 61700
1.2.4 2007 4£2 7, T XU GNHH L0 el #45 el P S It A SR ORI , ZE B A AR _ B BB B 30 MBS 4%, 2
THEAMEAR BB SRR AR R R UL BRI i B & 2RI ER /N 8B, DA T i JLAPEf%
/RS TR R BTN
1.2.5 S35k SPSS(13.0) Means 27 ,ANOVA )7 LA K Regression B /F 84T, 3 FREBIREE™ Y
3 FbHE /N, FEGETHE U LA i SR Py 2o PR O HERR7E S , 32 B0 D IR T e R A M e R SR R B S AT
A, =T T ahitEr R,
2 BRESH
2.1 /N BRI IR G SOHEIE S BT

FERE ARAM T S BBER 100 A, B2 6 Fida /e 9493 H, Hoep, Sl 0 /NEFI R FRAR
/N R/ NETEVE O R 2R, 203 o :44. 66% 1 46. 13% , KB JLR R M /Mg & 9. 2% (B 1), X 6
i /NEER HH L T SRR SR (U St o0 A B BGR , FLMEAE Ak 0 A AP 2k b IR 20 FESR BN RRY 3
T /I AR N 2O MR B HEAR O T2 MEME B L3R, TR R SR B 3 FhaRfe b/, Sycobia sp. WEHE
B LLARAE AR, 53 A 2 Bl AL By /)0 B A e B L AR 8 T M e B LR TR 50%

hitp : //www. ecologica. cn



598 £ K5 % K 28 %

R2 HHEREWENMNERESEDHR T

Table 2 Distribution of single sex and the mean sex ratio of the fig wasps of Ficus curtipes

i LHMHERIELBI(% ) HIHRELBI(%) et
Species Percent of figs with only females Percent of figs with only males Sex ratio( Mean + SD)
Eupristina sp. 0 4 0.254 +0.167
Diaziella yangi 1.720 15.500 0.087 £0.045
Lipothymus sp. 0 15.384 0.089 £0.067
Sycobia sp. 23.529 23.529 0.472 £0.318
Philotrypesis sp. 2 50 0.313 £0.359
Sycoscopter sp. 1.24 50 0.500 +0.354

M Eupristina sp. O Sycobia sp. —— Eupristina sp. —s— Sycobia sp.

B Diaiella yangi B Philoiypesis sp. e

B Lipothymus sp. Sycoscopter sp.

=]
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o o 2
= o o
T T T

S (6] o 1) B R ) i A1
T

Cumulative proportion of fig wasps emerged

1 1
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N
I
B2 ShmHH/MES 6h R BEG B H B th Al

R N S 2] Fig. 2 Cumulative proportion of emerged fig wasp of Ficus curtipes

plotted against time for six hours intervals in all emerged

Fig. 1 Community of the fig wasps of Ficus curtipes

2.2 AR/ Y R Y

B 6 it /N R PR BY I B S5 Sycobia sp. WHRR 1 i3k , UK Lipothymus sp. , FE
1 RAE 4 /N, B G 20 B RS M 55 ¥ /Ni& Eupristina sp. , Philotrypesis sp. F1 Sycoscopter sp. (E 2), Hj#&
et H] b, RN &/ B E K THE UM RS /NE(F, 5, =9.317, P <0.01), B& Sycobia sp. 5F,H
RIUFE/NER R NE T DA B AR . S P RO et , B OGRS, B 25, F1e /g
LRSI DAL BS TR R, T AS K % /N e pf i T 1 HH W FL o Sycobia sp. WAL R RBIE, B 5
HEJURPE /N BEAE A X1, 17 H e S5 BORE SRR R, B OBEAE B SPGB AL AR T S A SR BE A i Y
B, 3 HAE G RBAEE A R EEMN IR A 3L 1 7L, BABA Sycobia sp. BEMEREERRE B 47T W F#3 SR BE H i
B R LA EU/D B ER P ER N 17.54 mm £0.9mm,n = 41)  REHBAREERBSCRR B
FEREN, RRNEAARMFHY Z%, HRAWB K EZHE, W THREIE KK Sycobia sp. i, WEIETRE
P oA E R, B R E BB DB R 2R AR, AT 5k 5 3245 , T A AE B SR ek
g RA R, BB TR /N R BIRREALh BB TR R HER PRI A 3
2.3 JEfek/NESTRT A

Sycobia sp. FMEREREJLF [F] I A& B BT LB AR, BRI, W LASENT Sycobia sp. FIZZEE R ATER
A, FCMEME AP AR S B BB T X E O, 1 IR B/ N B R METE T0% HOMERE BT AR R UG A FF IG5
IF, HAUA 83.3% HIMEER TSR, Lipothymus sp. #ESEPILLLG , 70 AL W] F- 4% % B4 HME s i AL , It
THBEACEE HEATSCC , Wi 58 IS AL fa SR H e, T 0 S E S HE 1 B B B A e, R o M e B
VARG ,60% HMEE WL H DAL FAAE S (B 3) o Phiotrypesis sp. Fll Sycoscopter sp. WiFhIEAZHy /)N e i) 1 e 8¢
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AWMEBN BRI, B HARN B2 R AETER —— Diaziella yangi female —s— Diaziella yangi male
Wo W R /N e OBIAE P L LR, AR L e pems o male
B R /N e IR ST BB AR, T 2
TERNEIE R IETT , T 4078 1 FRAE A 4 /) e i e )
T8, PRI EAEEE SRS 4R TR B BAE . M
FERLIE , TUSk e b R 1] 22 ME e B % R X L,
MEZIA R A BRI T, B AR R BT SR IT,
ERERIENTT, A F R LA 2 , RNCE B X4k
S FRHERIIN S, By AR & /) e i e 58 B — K
B2 15 s £3 5(SD,n = 20) , MERESZRCLLS,
SLEPAVELAT DAL TR R, AR AL B, 52 ST AL O M B3 Sur-Hrp 3 FEEOR/ NES 6h HE RN Rt e R R B
ST B £ R A B R, B g
BRI AR S5 2 20 L MEEE IR BE, TFT SR  Fie. 3 Cumulative proportion of emerged females and males of three
BESTERR B D RS R LG, IXBETPE  species of non- pollinating fig wasps of Fiucs cursipes plotted against
Tk 2 KM M AT, TRt o orsix bours el i il
IR SZ AL MRS , T T3 e 2 W R M e T B ERE R H 282
2.4 HIRHER G/ NEERT Lipothymus sp. MEMEATBIRIT

/Ny BT DR M I E R G , B SEXE RO 0 R B AR RO . AR BAIRIRE S R BR
WEHIERD,H 15% R R R T A IR & /DR B, Lipothymus sp. 73 15.38% . 1 IRAGM &/
1 Lipothymus sp. FERIREEP =00, B R7E—MER A0, MEEEIEE R/ NERENRIMELZ AR ™
5N, PR HERR Tk 6 BSR PN HH B A R T BT M TR P BN R O AR SRR U . BT LU TR R
KB IR EAR I @/ NEEFD Lipothymus sp. MEMEZTH 15% B SBLBSSEEA B -
2.5 el /NETE RSN SERT

Sycobia sp. A7 IRAE G/ NEEFN Lipothymus sp. ZFbIE A&/ N e B 4 e B TR R T , AL B 340357
B THESZHIFE R . WO A B, ZESt AR B AR R AR M i B A RE IRk /g, Hrb g RIS W &/ e
REH X RER B TASMEHRK, SMBE NG/ DNERSER LTl R R R s R
BEHBEIEMELELER(t =2.313,P< 0.05,n=30; ¢t = 4.822,P < 0.01,n = 30), PBAXJLAPIEEH /i
B PR G AERE R 16 30 5 R R R B RPE R MHE R B 2 KBS . ) IRAEW &/ Mg R T 1)
BRPERUE, AERIMERERINES, BWEADI R EHERN . 750, ERRARERNT 5 B FETH
ERAB I /MR HERE R 22, R R BRFE T ME B | 150 AR SR ot SR B ERAR AR /NI R AR SE 2 , R M
IR RATIRT R B RS , X B i R 278 H C R TR E B BITHRIE , AR %, BB TE R I R4
NS, Lipothymus sp. #R MBS R )G , IEBIAHRHI I b, SERF AL HE R o 1 R i SR 32 AL B4 [R) b
WE BT3B
3 i

MR 6 Fh R ILAGHE /NS B R T HESRAG HH B , 5— Bl R H IR A —3 B} T Philotrypesis
sp. 7 Sycoscopter sp. , Ak 3 FAEFERY MRS THoh MR B THRE S, ARSI S A A 1 W
ARHAE K /T T M 11 7L, 3 L Sycobia sp. BOMEMESEX B B AT 7E RS RIRBE BAT AL, BR, %
¥ /N 55 1 ERHA R 2 /NEERN Lipothymus sp. JULF [R]BS HERIREE=ON , Sycobia sp. TE&HKy/NEF= BNF K G 4 FF i
TERSN= 00, M 57 0P e 2 A E . HBX IR R E T 8B i T Sycobia sp. LA Fetgy IRARH /1
W Lipothymus sp. KB B HRT &4 /N L) K Philotrypesis sp. Fl1 Sycoscopter sp. ; Sycobia sp. R BIE: K, B K
BAE AR RAEAEAA T R %, RA BT EE , e/ EA BRITF ;17 AR W& /N D, yangi HE

1.0
08| «
o6F
04l

02

0 Sl I I ! I I I I |
6 12 18 24 30 36 42 48 54 60

T4 th 8 U5 B I i)

Time after ermergence (h)

Bkt e il
Cumulative proportion of fig wasp emerged
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B Z VA WRIRAT T8 , A&kt /MERL K Philotrypesis sp. F1 Sycoscopter sp. JE3B H #7] DLBERTEST 3P 3245
BULHA T/ NEAT g SRR SR DA R/ N M B 2 R S A e

R R B 55 B (partial LMC) Y0, JEA24 /N MR S R PUL 5 S BB TP R 7E RSN RE, /B
BB IR AR, M B MR o (B RN R B HORR R I S LR R SRS S FE B o L B R
PRI R RIEAE T, Hamilton 71 Fellowes 1A , A SR 4 AN FEMS R P9 ST L, T 1 S8 JU U 26 N7
FRSRANAEHD , M I R 2 B (9 WA BAARH S 0 : A O FERRSR A S , IO AR RS o SRR IE 1S M
/NER BB MR I T A FIRZER , Sycobia sp. HMEMERER WAL RN AL, PLJG SLAPIC R4, HA BB
L35 HRE REE EERA T M AL, BARBCA MR ZIFE RIS AL R BEAR , A HT LA BT AR SR AP 52 ISE AL s 1 ERAS
/N, (B R BB SC B RTEAR R R BN SE IR, R AER 20 B M e B TP RAE R AP
AL ; Lipothymus sp. HEME B AR TLR , WU R B, AV R0 HEME RS T AR SRIB B BRI iy it B BEAT 32 L, i B AP 3R
ST RER X LI BRI R RS RIS R T B, BRI RF RIS . HRER S/ &
M Lipothymus sp. FZCALAT N AR5 IR HE T AR BTN R SLA [, Greff 78 Ficus ingens R B T 1
JuR B Philotrypesis sp. Fl Sycoscopter sp. W7 HEMEA B PR RIOTIC BHE R B9 M i B 247 SR BC Y 2R
%" AEAR I A R Philotrypesis sp. I Sycoscopter sp. B MERERE TR R, 7T REJR oy TR 22 508 ALY o
PRI 8t , 7 B3 PR M e T SR A T L SR BEAT o A B R AN R Y o

e TCI A A A Mo/ N ) SE T R FRAE R B AR R , N 2R SIS M e 22 ) 2 A R R AT A7
Hamilton A0 , 7E IR —#3 R b= SR /N D FOUR (UM B3R B A 0 , A 3T Sh 3 R, M, R AR
i/ NEEFE Rl —AE R L7 DR B EE M R B L, S T AR O0 SR AURIB AR, = B 2 MR 93T
ST B AR G/ SRR AR AR/ NEAR DL, HERV R0, R AR R 05 1 3k(n = 200),
I BAERA T, ANHBE T BEURIIT AR o Vincent 1Ay, M [R] 8997 3} 38 )8 53X AL A B A — I 2 RE ARG
HISCELHL SR o M ERHEARS /NI HR 7 SEBEAE SR P SE B, SPIAK H SRR S48, /M 2% 1 3 6 3K, T AP
W BN BLTE S FHHE SR F 35 R 20 30 s, 7R I 200 W] QAL By e e B B A /00, i e 2 [ Oy S 3 A B S AL
VLS REBPEIITHT N B AR &/ LR BARME , 391 o 0.087 £0.045(SD,n = 60) KT
5 RBRB RS ST , AR B A R AR NIRRT 0.5 Lipothymus sp. H 70
B BRI B TP AR, G5 RO 5 AU I T ) (PR 3 4 0 B B TR, B T A0 J A0 L4
HIBE MR o ZEAIF LMC ELETITIE bt , B 24— BT B B 4K

Mo MRS /NS T e 2 TR ST ST O R D B0 e RSP i 30 T e R B DA 2R, BT RO
BELAZH T ZUAT , BABTI B UL, E 2R WS, {55 R P e AT LB BEA R
Mo Lipothymus sp. BHEME 2 [0 BARBUR 1T 3F BLAR, 014 ERARAR & /) e — 48 SR U0 2R TP 4k A o e
i, BT T IR R . XARTERING MR T RBHL S, R, 40 30T 3000 B3k R P B9 ERA
&/NEB, Lipothymus sp. 2 HEKE . FEJLMTERS ™ IR E SR8/ e du 3L T SRR A 1 31
8, R A2 Philotrypesis sp. Fll Sycoscopter sp. Rk 50% , MiixX £ B2l T H E MR A F R R L= N,
JERHE T HE R R B B 2

BERHARNIX 5 FRAEfER/NEBIR T SELE TR R B BE T 3, TR LT R OCxE R b= A B R
o B, FARIE e/ e A S R A R ACEEAT N, X T RTR BN 18 LR B E R B E
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