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Abstract Figs and fi-pollination wasps (A gaon tdae) are highly coevolved mutualists that depend campletely on each other
for continued reproduction A few non-agaonid wasps can enter figs to oviposit and eflectvely pollnate their fig hosts

However there are fav studies that cmpare the pollnation efficiency of agaond and non-agaonid wasps In
X ishuangbanna Ficus curtpes s monoecious and is typically pollnated by agaonid Eupristina sp Two specis of non-
agaonid wasps D aziella yangi andL pothymus sp  also enter the fig to oviposit and can effect pollnatbn These w asps are
specific and strictly dependent on he fig for their development The pollnation efficienc s of the three species of fig wasps
were canpared n this sudy We collected the data fran nawmral populations and cambined these with introduction
experi ents of the three species of fiz wasps W e canpared he contrbuton of three figw asps to the seed production of F.

curtpes The results show ed that the number of hree fiz wasps trapped n the fig cavity w as usually one How ever as the
nun ber of wnspecific bundresses per fu it ncreased the number of seeds produced increased Sametines the pollinatbn
efficiency ofD. yangi and L pothymus sp was even higher than that of Eupristna sp W hen one Eupristina sp  and one
non-agaonil wasp were introduced to enter a fig at the same ting the seed production di not sgnificantly ncrease and the
num ber of seeds was close to thatwhen only one bundress of Eupristina sp  entered Ths mplied that D. yangi or
Lpothynus sp dd not increase the po llinaton efficiency W hen camparing the pollinatbn efficiency of three fiz wasps n

one and wo-foundress bwods m wo-bundress brood the average pollnaton efficiency of Eupristina sp and Lipothymus
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sp decreased but that of D. yangi increased The differences of pollination efficiency possbly result fran different

interactions between three fig wasps and the hostFicus The resuliswillbe useful or further studying the mutualisn orgn

of the fig-figw asp interaction
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(Ficus) , )

- (A gaondae)

[1~4]

( Pteram alidae)

Sycoecnae Sycophaginae O titese llinae 3 ,
Sycoecinae , 6 ., Diazielle G rand 1
R obertsia Boucek tl D iaziella 14
, Lpothymus ,
Sycoecinae Galog ly chia Lol Sycoecus
W aterstony SeresW aterstony Crossogaster M ayr ~ Philocaenus Grandi 4 Galoglychu
, Diaziella  Lpohymus Conosycea W aterstoniella
[7]
Ficus curtipes -
D. yangi  Lipothynus sp., ,
Eupristina sp ¥ ,
, 3
1
11
(Ficus) , , 500~ 1350 m
(Eupristina sp ) (Hym enoptera) ( Chalcidoiea)
(A gaonidae) Eupristina , ) )
(D wziella yangi) ( Hymenoptera) ( Chalcdoidea)
( Pteram alidae) D uziella van N oort , ,
[9]
Lipothymus sp (H ymenoptera) (Chalcdoidea) ( Pteranalidae) L p othym us
sp > > )
12
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Fig 1 The developmental cycle of the syconim
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81 76%, L poth 1 87. 16 5
? poinymus v e Bl R L%/ N Eupristina sp
2 1. 86%, B IR & /NG Diaziella. yvanggi
. 1.00 O Lipothvmus sp.
2 10. 20%, Lipothymus
- 2 10.20% 3 2 0T
o
s g 0.60 |-
Lipothymus sp 3 2 (2 0.40 |-
23 020 |
3
’ 0 " —E_l n | ——— e B
( cy=0 1& + 1 57 = 1 2 3
#E¥E% & Foundress number
3.5, P < Q 05 (0 001); sy=0 46¢
+ 078 =525 P < Q00L Lpohymus sp: y= 2 ek
0.1%+ 1 51, (=2 0Q P=0. 05>( 3) 1 Fig. 2 Foundresses number
5 71 41
F14. 14 (SE, n=17) , 160 -
i F54E K #%/N#g Eupristina sp.
40 67 12 33 (SE, n=18) , Lpothymus sp 140 b @ BEHR &/ Diaziella yangi
Lipothymus sp.
70 3314 00 (SE n=15) , Lpothymus 5 0]
p ’::: 100
(LSD: P> Q 05), £ %
(LSD: P< Q 05) - o
2 3 .3 e
& 40
’ 20
’ ’ 0 2 Aal:
Lpothymus sp 2 1 2 3
i3t % Foundress number
110 60 £9 37 (SE n=25) B3 R i 2k ol St
113 70 £ 14 89 (SE, n=20) , Fig. 3  Seeds produced after introducing one, two and three
Llpothym s sp 72 00 + 14 24 ( SE, n= foundresses into syconia in Ficus curtipes
15) , (LSD: P > Q 05),
Lpothymus sp (LSD: P < 0.05)
3 , 11300 £7 16 (SE, n=15) ,
128 50 £ 12 16 (SE, n=120) , Lipothymus sp 108 28 14 67 (SE, n=
18) , , Lpothynus sp
, (P > Q05
1 71. 41 £ 14 14 (SE, n =17) , 1
40 67 £ 12 33 (SE, n=18) , 1 1
, 54 27 £ 11 23 (SE, n= 11)
Lpothymus sp. , 1 Lpohymus sp 70 33 £13 96 (SE, n
=15), 1  Lipothymus sp 1 7233 £12 15(SE n=12)
1 ( 4 )
1 2 , Lipothymus sp 2 ,

http //www. ecologica cn



5256 29

100 100
X 3
2 80 2 80 l I I
s s
5 60F [ g 60f
E E
= =
Z a0 f I “ w0k
I ]
ot oy
N 20k M 20 f
z’ x
0 1 Il | 0 1 1 1
1E IE+ ID 1D 1E 1IE+ 1L 1L
H#E¥ % B Foundress number H#EWE % & Foundress number
4
Fig 4 Seeds produced after ntroducing oneg  wo and three foundresses nto syconin in Ficus awrtp es
E ; D 3 L Lpothymus sp E: Eupristna sp.; D: D.yangt L Lpohymus sp
, 2
B0 - O ¥ — 2 One foundress
o #H %M R FH4% H Mean of two foundresses
- 80 -
9
3
3
; =
5 60 [
2
£
5
z
40 |
]
, M
[11] * 20 -
28 / ; 2
) 8 2
12 0 1 1
/! ]; 1/ 1D L
¥/ Foundress number
2
Eupristna 3
R . Fig 5 Seeds produced after introducing one two and three foundresses
, D. yangi  Lipothymus sp ® P £
into syconia i Fias curtpes
’ ’ E: Eupristina sp ; D: D. yangi L:
Lipothynus sp
. 7
Jouselln 7]
[13]
2 2
2 2
H erre 12 s ,
2 2
[ 14]
2 3 2
2 2 2
2 2
2 2 2 2
[7]
2 2
[15]

http //www. ecologica cn



10 5257
P P P
P
[7]
P P
, , (A gaonidae)
_ [8]
Lpothymus sp ,
, Lipothymus sp
) Lpothymus sp
2
3 ) ,
R eferen ces
[ 1] Galil] ZemwoniM, Shalm D B. Cabon dioxide and ethylene effects in the CoOrdination beween te pollinatorB lustophaga quadraticeps and the
syconim in Fias religiosa. New Phytobg 81 1973, 72 1113- 1127.
[ 2] W kbes JT. Corevolution of figs and therr mnsect pollnators AnnualReview ofEcology and Systematics 1979 10 1- 12
[3] WeblknGD. Hov to be fig wasf? Annual Review ofEntanobgy, 2002, 47 299- 330
[4] YangDR Wang R W, SongQ S et al Rule of scasonal changes of the Cerasolen sp 1 the tropical mnbrest of X shuangbama Forest
Research 200Q 13 (5): 477- 484
[ 5] BoucekZ Australasin Chaleidoidea (Hym enoptera): ermors and anissions Enwomologisi s MonthlyM agazine 1988 123 85- 86
[ 6] vanNoort S Systematics of the sycoecine fig wasps (Agaonidag Chalcidoidea Hymenoptera), V ( Philocaenus conclided, generic key,
checklist). Proceedings of he Koninklik eN ederhndse Akademie Van W etenschappen, 19%, 97 341- 375
[ 7] Jousseln E Raplis]Y, Kielbeg E Shift tomumalim i parasitic lneages of the fig/figwasp nteraction. O kos 2001 94 287- 294
[ 8] Zhang F P, PengY Q Guan JM, etal A species of fig tree and three unrelated figwasp pollinabrs Evolutionary E cobgy Research 2008 10
611- 620
[ 9] vanNoort S PengY Q, Ragphis JY. Fiwst record of the figwasp genusD wziella Grandi (H ym enoptera Chalcidoidea Ptermalidae Sycoecinae)
fran the Asian mainknd w ith description of two new species frm China Zootaxa 2006 1337 39— 59.
[10] Galil ] EskowvitchD. On the pollnation ecobgy of Ficus sycanorus n EastA frica Ecology 1968 49 259- 269.
[11] YangD R, ZhaoT Z Wang RW, etal Study on pollnation ecobgy of figwasp (Ceratosolen sp ) in the tropical rainbrest of X shuangbam g
China Zoo bgical Research 2001 22 (2): 125 - 130
[12] PengY Q, Yang D R, Zhou F, et al Pollnation biobgy of Fias auriawleia Lour n topical rainforest of X ishuangbanna A cta Phybecobgica
Sinica 2003 27 (1): 111-117
[13] Zhang F P, Peng YQ, YangD R Coevo lution betveen o ilemal ovipositing figw asps and host Fiaus acrtpes  Joumal of P lant Eco gy 2008
32(4): 768- 773
[14] HerreE A Coevolution of reproductive characteristics in 12 species of N ewv World figs and the i pollinabor wasps Experientn 1989, 43 637-
47
[15] KiellbergE, Jousseln E Bronstein J I, etal Pollnation mode in fig wasps the predictive power of correhted trits Proceedings of the Royal
Society B Bilbgical Sciences 268 1113- 1121.
[ 4] s s s , . . , 2000 13(5): 477~ 484
[11] s R , . . , 2001 22(2): 125~ 130
[12] s s , . . , 2003 27(1): 111~ 117.
[13] s ) . (A gaonidae) . , 2008 32(4): 768~ TI5.

http //www. ecologica cn



