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FERFN LR BE B A TIE SRR H AR Gl R E N 8 R E ARG S R RTAE I 2 A 19 AR 40 AR B SR /I
WERETE 4540 MBS HATAF Y . R ARTEMAREHL 530 AN Ba Sk R N RIS B/ 26318 H . L AN ARG SR A 17 Fhv/ig,
sk B /N B} Chalcidoidae HAHA/NER} ( Agaonidae) | a4t #A/NETERL ( Epichrysomallinae) | 45 /NER ( Pteromalidae ) 7 JE /M
Bl (Eurytomidae ) FZIE/NERL ( Ormyridae) , Hoh 45 /NERLE Eupristina verticillata 2= 045 ME— B LRy 5 468 05 3000 T o
Wy, FE L 0. 16, B 50 R ME IR 52 5 AR A5y /N e oh | o 4 B 048 B9 4 /N 1 ( Odontofroggatia galili, O. quinifuniculus, O. corneri,
Sycophila sp. 1, Sycophila sp. 2, Meselatus bicolor) fAIVE . (0. 46—0. 55 ) ¢ ¥, Jo 38 1 ¢ 4% /N (P, taiwanensis , Sycoscapter
gajimaru, W. microcarpae) BIPELL (0. 31—0. 37 ) BAR, 1 BB A 380 M 0 S L TG 32 Ik 04 1) Sl A% B9 A /N6 (P, okinawensis ) T Lt
(0.47) B, K /Mg rM: LT e 5 TLAS FA TN SRR OC
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IR TR /N 0 AR A3 /)N 06 R A B30t R 3% B e, il A T S 2R o (A N 36 R R DL R R WL RN E. verticillata
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Filr, BB S35 L4 /NI 48. 88 L ARMEH/INE 13.64 H 7 A EHAE 1 HH, & A HBLRFE NER R Z | 1k 6—13 Fh, I
PT35I 24,38 1L ARME A /INIE 18.89 L 3RHH 7 H—2814F 1 A LR & K /NI B0 LU T 2—6 A i B FRAIR (P<
0.001) , 1M BEER ARG /N B i A 0 35 42 5 (P=0. 001 ), [ B b 20l 0 2 8, MG BT /N W 1) o 28 5 2850 BB T A 30
F IR /NI (R RIS g R | TR et TR DA S AR SR SR X 7 B /N B | D B/ INie 7 R AT S AR T RE S AR SR, AR
FEAE IR I T A R T ARAE W) 2 REPE DR SR AR 2R
KEEIR AN W/ BEIRASH ShA PR

Community structure and dynamics of fig wasps in syconia of Ficus microcarpa

Linn. f. in Fuzhou

WU Wenshan, ZHANG Yanjie, LI Fengyu, WU Minxia, YAN Juyuan, CHEN Youling "
Key Laboratory of Developmental Biology and Neurobiology , College of Life Science, Fujian Normal University, Fuzhou 350108, China

Abstract: Ficus microcarpa Linn. f. ( Ficus, Moraceae) is a common monoecious tree, which is widely distributed in the
fig center area of Asia-Australasia. It is both a main tree species in the tropical forest and a common tree species planted in
the courtyard and street. In this study, we investigated the structure, biodiversity and dynamics of fig wasp community in

syconia of 19 F. microcarpa plants at two selected sites by observation on and collection from the specific trees at specific
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time and season all year around. A total of 26,318 fig wasps were collected from 530 syconia in different seasons.
Seventeen fig wasp species belonging to Agaonidae, Epichrysomallinae, Otitesellinae, Sycoryctinae, Eurytomidae and
Ormyridae of Chalcidoidea were collected. Among them, only Eupristina verticillata of Agaonidae served as a pollinator for
F. microcarpa through a way of active pollination. The sex ratio in this pollinating fig wasp species was 0. 16, with a very
strong female-bhias phenomenon. In the non-pollinators, the sex ratio is higher (0.46—0.55) in the species with winged
male wasps ( Odontofroggatia galili, O. quinifuniculus, O. corneri, Sycophila sp. 1, Sycophila sp. 2 and Meselatus
bicolor) , lower (0.31—0.37) in the species with wingless male wasps ( Philotrypesis taiwanensis, Sycoscapter gajimaru,
Walkerella microcarpae) , and medium (0. 47) in the species with both winged and wingless male wasps ( Philotrypesis
okinavensis). The results suggested that the sex ratio of fig wasps may be related to the strategy of mating behavior.

In the structure of fig wasp community in F. microcarpa, the importance index was dominant in the pollinating fig
wasps, but was much smaller in non—pollinating species 0. galili and Sycophila sp. 2. According to the number and
continuity of occurrence, fig wasps could be classified into common species and occasional species. E. verticillata,
Odontofroggatia galili, Walkerella microcarpae, Sycophila sp. 1, Sycophila sp. 2 and Philotrypesis okinavensis were
common species, while the remaining 11 were occasional species. The composition and structure of wasp community differed
greatly across seasons. From February to June, there were fewer (only 3—4) species inside syconia, with 48. 88
pollinating wasps and 13. 64 non-pollinating wasps in a single fig on average, respectively. From July to January of next
year, there were more (as many as 6—13) species inside syconia, with 24.38 pollinating wasps and 18. 89 non-pollinating
wasps in a single fig on average, respectively. The results suggested that the number of pollinating wasps in the latter period
reduced greatly compared with that in the former period ( P<0.001); whereas for the non-pollinating wasps, both the
number of species and that of wasps were significantly increased (P=0.001). The species and the number of fig wasps in
the male-flower phase depended on the species and the number of spawning wasps in the female-flower phase. However, the
rainfalls, temperature and the number of syconia in the female-flower phase may affect on the number of spawning wasps and
the spawning behavior of wasps. The results of this study provide a scientific basis for urban greening and biodiversity

conservation in tropical rain forests.

Key Words: Ficus microcarpa Linn. f. ; fig wasps; community structure; dynamics; sex ratio
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1.2 W5k
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TEAH AR/ NERF S S5 A vh AR/ N R R A R R =0 . 2 A & 6 H I, & H 1 3L/
WERNRAL D AL 3—4 Fh 7 2= BAE L ] A BRI R R AL 38 6—13 Fi RV 10 ] iy SR AR
AN EPEEA 15 2 AR/ NERI R Z TR 9 Bl 2—6 F - BN At AR R SR N B AL K3/ iy 48. 88 H
(SD=33.50,N=176),7 H—Z4F 1 H {3-F 2 504~ 40 mF A5 4 5 9 B0 4% By /NI Ry 2438 H(SD=28.37,N=
354) , A Z A 22 5 3 (P<0.001) ;2—6 H 4 V- S 50 A As R N Y AR AL Ky /N iR 13,64 H(SD =
16.10,N=176) ,7 H—®4F 1 A 4324 A4 FARE R Y L0 /Mgy 18.89 H(SD=17.33 ,N=354) , %
Z I ZEF A (P=0.001) ;W] 7 A—34F 1 H HUR S A /NG RO LA T 2—6 AR 25 AR, i 2R
P ARAE A /N RS i 2 B e, [N R St R 2 1, B rh /N R 2 5 P S e 22 ) &2 UM G, LR H
FEH y =-2.8782x+ 68.783 (R*= 0.2565) ; FIR Lty / N V- KK 5 AR A4 0y /)N e P 4 BO8URE =2 [ & 67AH
X R RN y=— 0.3622x+ 28.692 (R*= 0.4176) ,

T TP BOAR/INIEE G Dy DL R DA i DL %) S A= BLARDGT () 328 Pk A8 DL ARh DU A 4 2 . A 17 Fib
¥s/NWe b K. verticillata . Odontofroggatia galili . Walkerella microcarpae . Sycophila sp. 1. Sycophila sp. 2 Fll
Philotrypesis okinavensis Ji& WAR LAY 11 ASFh oA UWLAP 78 40 v S5 8 4 H AR B U I 245 H3 /N1 E.
verticillata , {AAT L 23 HY AL Ry /)N i S Rl D O B 1N AE 2011 4R 19 8 H 1y, V34 5 R bt B A% 3 /)N e
BHEHRO0.74 H(SD=5.42,n=81), A T HEFR T I 1% 25 8 A 52,8 AR FE S [R] B 8] AN [ b AS () A PR
AT 3 R A BRI S TR S SR AR, AR 2 WTLUE th A B FEHLI ZREMETR S S5 R EE
FEEORA WA 25 5 . 3K V] B P AE b ()RR BN ZE | R A 0 A R PR AR A 2

R2 AREMARFRLRA/MNERER SRR R

Table 2 Species diversity index of fig wasps community in the syconia of F. microcarpa in different study sites

ke ZHEMETEEL ¥ o EETR L F R BERREL
Study site Shannon-Wiener index Pielou evenness index Abundance index
A 0.90+0.38 0.51+0.17 0.76+0.03
B 0.87+0.48 0.46+0.19 0.90+0.52
p 0.62 0.99 0.62

P>0.05 F/R A B H MR 2E R B 3

2.2 H/NERTELL
3 ATLAFE M AR TSR0 vk T A 1 A 3 /N e () P L 12 2 0 L 1) 8 ) v 4, 355 LA AR 26 1
FERRR /NI FE 2L 1) AR N i 1 L B B 3 AL /NI - Odontofroggatia ishii , Eufroggattisca sp. |

R3 AMET R NEELL
Table 3 The sex ratio of different kinds of fig wasps in the syconia of Ficus microcarpa

SRR AR AT S %

Tﬁ/]ﬂl%ﬁ% Total number Effective Percentage of &2 tt@ &5 HS@
Species - - o Sex ratio® Sex ratio@)
of figs number of figs effective figs%
Eupristina verticillata 353 302 85.55 0.16+0.18 0.14+0.10
Odontofroggatia galili 252 133 52.78 0.46+0.28 0.3320.14 "~
0. quinifuniculus 71 39 50.65 0.51+0.29 0.36+0.12*"
0. corneri 40 25 62.50 0.47+0.23 0.38+0.09 "
Sycophila sp. 1 103 35 33.98 0.52+0.31 0.41+0.10"
Sycophila sp.2 225 83 36.89 0.55+0.32 0.39+0.09 **
Meselatus bicolor 20 11 55.00 0.51+0.22 0.37+0.10 "
P. okinavensis 102 50 49.02 0.47+0.33 0.37+0.11*"
P. taiwanensis 27 12 44.44 0.31+0.28 0.36+0. 12
Sycoscapter gajimaru 31 20 64.51 0.32+0.28 0.32+0.11
W. microcarpae 88 46 52.27 0.37+0.32 0.35+0.12

O LS O @ EIFER ; « Rtk LD QZRIERBFE (P<0.05) , * * FRZEFW T (P<0.01)
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Micranisa sp. ,Sycoryctes moneres , Eurytoma sp. 1 Ormyrus sp. ,iX 6 FhAEAE Ay /NS IR A] FH F G F A 5vs
FEA D, HAE WA TRt — D 0P 50 TR AT ATHE EI’J{EE]

TER FPRAPE LS I7 @ (RIMER K T 0. 5 BORS KR ) THE VR LU AR R /N T T G 3T LU YA 3K
PR RALR ] 33. 98% —62. 50% , LT IRHR o4/ e (Ml e (0SB 7R — Ry s /N BR ST ) FpES , PR A LE 5
HWESRER B (R 3) Pl etk gt or Ot 8AS A P e B e 5

WAEPE e gt I O3S I A 45 R 3R AR ALKy /N P LU TR /N | ELA AR AL 0 /N e i 1 L
KT 0.5, FEARAG M /N B PE L, B e 1) AR A2 R 45 /N B ( Odontofroggatia galili, O.  quinifuniculus,
0. corneri ,Sycophila sp. 1,Sycophila sp. 2 ,Meselatus bicolor) £ (0. 46—0. 55) %5y , HIC 0 M () AE AL My
INIE(P. taiwanensis , Sycoscapter gajimaru ,W. microcarpae) P (0.31—0. 37 ) BAK, 1 BEE A 30 i i W EL o
T Y AEAL AR /NI (P, okinavensis ) PG (0. 47) JEH | 3X 5 Fellowes 2 NSRBI g g R —2
2.3 AR Be kAR AR /N B A LA

HI P& 1 AT, 7E 2—6 A A B 6 Fha /g H S N R BI/IMR RN E. verticillata, 0. galili, W.
microcarpae , Sycophila sp. 2,P. okinavensis 1 O. ishii , f&¥y¥s /N EEIRF] 0. 7985 , iz =y T HAW AP 2 19
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Fig.1 The important index of the fig wasps in syconia of F. microcarpa
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