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Community structure and species biodiversity of fig wasps in syconia of Ficus

superba Miq. var. japonica Miq. in Fuzhou

CHEN Youling, CHEN Xiaoqian, WU Wenshan* , WANG Zhao, LU Bing
Provincial Key Laboratory for Developmental Biology and Neurosciences, College of Life Science, Fujian Normal University, Fuzhou 350117, China

Abstract: Ficus superba Miq. var. japonica Miq. ( Ficus, Moraceae ), a kind of deciduous and monoecious tree, is a
common tree species in Fujian Province. There are various species of fig wasps in its syconia, constituting a fig-fig wasp
symbiotic system with Ficus superba Miq. var. japonica Miq. From July 2011 to July 2012, thirty plants of Ficus superba
Miq. var. japonica Miq. from different sites in Fuzhou were observed and collected at regular intervals. A total of 50817 fig
wasps were collected from 830 syconia in 15 batches. Seven fig wasp species, belonging to 6 families, 7 genera were found.
Platyscapa ishiiana was the unique pollinator, whereas the others were non-pollinating fig wasps, belonging to families
Pteromalidae, Eurytomidae, Eulophidae and subfamily Epichrysomallinae, respectively. Among the non-pollinating fig
wasps, Philotrypesis sp., Acophila mikii, Otitesella ako, Sycophila sp., Sycobiomorpha sp. were common species, which

could be collected almost all year round ; whereas Aprostocetus sp. was rare, only two individuals were collected in the whole
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the year. The fig wasp species in Ficus superba Miq. var. japonica Miq. did not show obvious changes in different months and
different seasons, but the numbers of different fig wasp species changed obviously. Among the 12 months of the year, there
are 9 months dominated by pollinators, but January, September and November were dominated by non-pollinators. Some
species of non-pollinators (Aophila mikii, Sycophila sp., Philotrypesis sp. and Otitesella ako) often occurred explosively. In
general , there were 1—2 species dominating in the non-pollinator population in each batch, but the dominant species
usually altered across batches. Therefore, there was not a single species consistently dominating among the non-pollinators.
The community of wasps in Ficus superba Miq. var. japonica in Fuzhou exhibited a diversity index of 0.72, evenness index of
0.37, richness index of 0.55 and dominant concentration index of 0.68. The sex ratios in the 6 fig wasp species were
analyzed. The sex ratio in the pollinator species was extremely biased to female, while those in the non-pollinator species
were less biased. It could be inferred that the sex ratio of fig wasps is related to the wing type of male wasps and the place of
mating. The number of non-pollinators showed extremely significant negative correlations with the total number of
pollinators, the number of female pollinators, and the number of male pollinators, but an extremely significant positive
correlation with the sex ratio of pollinators. These results suggest that non-pollinators have negative impacts on both female
and male pollinators, but the effect on female pollinators is greater than that on male pollinators, resulting in its sex ratio
increased. Among the non-pollinator species, Acophila mikii Ishii., Sycobiomorpha sp., and Otitesella ako Ishii belong to
gall-makers, while Philotrypesis sp. and Sycophila sp. belong to inquilines or hyperparasitics, which displayed greater
negative impacts on pollinating wasps. The results of this study provide a scientific basis for fig-fig wasps coevolution

research, urban greening and biodiversity conservation.

Key Words: fig-fig wasps; community structure; sex ratio; mutualism
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1 ZERBMETBEE

Fig.1 Population dynamic of fig wasps in Ficus superba Miq. var. japonica Miq.

2.3 HA/INMERYE A AL

G EEE AR R R RN AR /N S B, R R E 4R 12 LR rh R 9 IR AR Ry /N B B AH ok, RS #
N OB TR ARG 3 bR Ay /N i B I D TR RN RIARfR Ry /e O B AR AER (£ 2) K.
&Ry /NI 1Y) T B 0 25 o T AR AN /N i 25 =l A 3 /N e 22 i) 1 Tl P 3 22 5 TEAN R IR T, (i AR AL M
INE RN A AT RASIRI Y, R HFE Acophila mikii Sycophila sp . Philotrypesis sp. F Otitesella ako /N2 I i AR

K2 EERBRATAMERNMENEZEILE

Table 2 Important value of the fig wasp community of different species

(AN T IES Platyscapa Otitesella

. e Philotrypesis sp. Acophila mikit Sycophila sp. Sycobiomorpha sp.
Wasp species ishiiana ako

i Z{H Important value 0.70+0.33 A 0.14+0.15B 0.15+0.25 B 0.16£0.25 B 0.210.26 B 0.05+0.06 B
SR ER RS RN IR 22 54 2 5 (P<0.01)

2.4 AR/ NG XL B /N B SRR AR K R W)

LR IARL R/ NE IR R N 0 , T BRAR AL A/ N 55 AR /N = BB, AR el R JE SR AR AL /e 2 B B S
TN /N TR IEARA N N S AR/ N I B BT IR, A A AR AL /N D B e S B R/ N BE T T SPSS 16.0 Ff:
LM AT SR AL /N R 5 A A/ N e e 2 (AT A AR DG (32 3) , SRR T AR AR b/ N o DS /e i
VUK a7 e s fe AR /N i, 5 Pty /N 10 G et e SRV e 0%y S Ml 0 38 B OG5 55 A /N e vy P B 0 2 TE A
5, RIAEF A /N RS HE N, mT 3 A s /N R T o S DR O AR A /N e it (S BE2EAR AR /N i, LI R S PR o7
SRARAA /N ) o AL M50 /1N e 1) S i R MBI (2 3) o AR R o, ALl /I e M e A ) OB 8, PR T M e
VTR (RAT) 15 52 SR FE R /NG > 3R 3 BmA R Y, SR AA 25 A s AT SRR AL /N e A B ISR 1 5 i )
BT BRI
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Table 3 The relationship between non-pollinators numbers and pollinator numbers and sex ratios

" SRV N 256 TR /N R A P SR R A B/ R
T/ ik Non-pollinators numbers Gall-makers numbers Hyperparasitics or inquilines numbers
Pollinator numbers

R P R P R P
Wi SR Female -0.483 <0.01 -0.290 <0.01 -0.385 <0.01
TE W E R Male -0.436 <0.01 -0.262 <0.01 -0.355 <0.01
SN Total -0.503 <0.01 -0.302 <0.01 -0.401 <0.01
P EE Sex ratio 0.164 <0.01 0.082 <0.05 0.161 <0.01

2.5 FA/NERTELE

PR/ INEE R L2 0.13 A RE DmMfE | AR A2 R /N M LU AE 0.3 74, 2w TAEM /N . 5 FlAR A& A /Nt i Ik e oy T
R Otitesella ako 1 Philotrypesis sp./NEE P LU AR, Mt BAA S0 A T PRI S RUAY Sycobiomorpha sp./INEE P LU JE v Ik 34 SRy
B Sycophila sp./NERITE LR, XY Fellowes!™! F152 SCHFEE N 17 (RIF 5 45 SR — 350, b /N 15 e (g R 0 56
Acophila mikii /NS R RESE AT (ECPE LUAE 5 R AR A& A /N R R AR Y, X FT BB X R Acophila mikii /)N B SE (A 5
W), EMWCA T8 X Sycophila sp.Fl Philotrypesis sp./NEE 251 | HE F A/ NG W BEFE010] T 20k Acophila mikit /INIE Y HENE | 350

(il HCAE LU FAEARG

# 4 0] UL PR 7R3 AL /N R Sycophila sp./ N H BLAR B 35 22 57, Sycophila sp. /NI BB ALK 69.09% , iX

R AR T 1 I EAE R AT 30% RIRERBUE ARG, NI, FID7 35 2 73R/ N RE LAYl RESE Pl 52
R4 ZEERARTEE/NEM L BB EIE

Table 4 Relative datas of the sex ratio of different kinds of fig wasps in Ficus superba var. japonica Migq.

; e L s AR

FR/NETRE SRR AR RAL P (EFEA0) (£3240))
. . ‘ A/ % ; ,
Species Total number Valid syconia Sex ratio Sex ratio @
Percentage%

Platyscapa ishiiana 647 604 93.35 0.16+0.19 0.13+0.09 **
Otitesella ako 159 128 80.50 0.36+0.21 0.33+0.11
Philotrypesis sp. 145 121 83.45 0.34+0.16 0.34+0.10
Acophila mikii 230 202 87.83 0.30+0.19 0.29+0.13
Sycophila sp. 220 152 69.09 0.45+0.22 0.39+0.12*"
Sycobiomorpha sp. 81 67 82.72 0.40+0.23 0.37+0.12

O.@ B 75O @ TR FoRtE O Q= M2 B (P<0.01) ; T+ FR2ERABE (P>0.05)

B AT LA B TR A S/ FU e mOME I A G (3R 5) | A A 3 /DN e ) e e A R RO 22 T A e 10
A TR, 17 B J A A R PR e e B A 0 25 22 T 0 ( P<0.01) , 3X AT RE SR PR T 25 2 ISR A4 00 /0N 0 T < 0 e 190 L 38K 1 M
P 120] s TRVERE A AR A 0 /)N e P Tl e P s R e/ 7 A O e s SRR, LA S TR e e ) Acophila mikii F1 Sycophila sp./J\Jii% ,H
BA TS A B SR PN B R i 22 T M ( P>0.05) |, ELICIB I IERE ) Otitesella ako F1 Philotrypesis sp./IN | UL S HAG 0 JCI# HI

HTIHEWERY Sycobiomorpha sp./NEE | LB J5 A FAIAR S P9 MERE A5 R g 22 T ( P>0.05)

x5 NEREFRHSE
Table 5 Distribution of single sex offspring reproduced by fig wasps

G S 6 R % /N R

VNS R RE Number of figs Percentage of figs Number of fig wasps
Species Number of figs LU #ft i HUA I A s HAf e A Hesg A e

Only females Only males Only females Only males Only females Only males
Platyscapa ishiiana 647 14 17 2.16 2.63 7.57+18.26 49. 06+35.95 "
Otitesella ako 159 11 7 6.92 4.40 6.00+7.00 1.71x1.11
Philotrypesis sp. 145 11 1 7.59 0.69 2.27+1.10 2.00
Acophila mikii 230 14 3 6.09 1.30 1.50+1.50 2.67+1.53
Sycophila sp. 220 13 9 5.91 4.09 1.15+0.40 1.33+1.00
Sycobiomorpha sp. 81 6 6 7.41 7.41 7.50+13.52 3.33+3.93
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3.1 RFERERIEE R /N e LU

PSR M M DX SEAEAR R AR RZ0 I R R A/ NIRRT S5 A AR PR A 84 (3R 6) A SRR BRI SR N /N IR v 45 1
f9 22 REVEAR 0 35 2] BERR RO £ 5 BE SR RO IR TR IMAR AR A% SR W B AR R AR B/ N R R a0 B iR b | B
K)o BRI R A/ NG AR LR A A RSO VR B 1T 28 A PR 2R AL/ N v 5 A RO D S B PP B vy, R 28
AR FN /N A LR PP ) DL S 0 02 TR A A A A /N ECRE O R L 3552, RIVSR W SE AR AL M/ N LR I 2
e e ok 8 e EE B A AT

R6 TRBRBERNNEFRZESHIELE

Table 6 Species diversity index of fig wasps community in the syconia of different ficus

FERFIAE ZREMEIEE(H) YIS AR EL()) FEREEEE(D) AL PR R C)
Ficus species Shannon-Wiener index ~ Pielou evenness index ~ Abundance index Simpson index
ZEE¥s (F. superba var. japonica) 0.72 0.37 0.55 0.68
45 F. macrocarpa ) 11! 1.29 0.46 1.57 0.46
KIMHE(F. virens var. sublanceolata) "] 1.35 0.65 0.98 0.32

3.2 MR AR/ R R AY IR

PSR A R /e XA e e M e 1) I G g 5 0 T SR SR PN R /e U P R B SRR AT B S : (1) R
SEBLIY BEFE BRI T 1Y IS R M 5 (2) B AT BEAH B0, DR HC 7 DR S 0 (50, A% /N B A i A\ A T T 11 3 A v
Pkt B, 8O 17 BN AR T ARAL M NIETESR SR B, 7 O 5 2 R BE 43 R 2% 0y o B RO A B [ A A 2 i A
FUIRGE AT TR IR W) | BOTE B S R e AN g e e S A A /)N U B S BT A AR T s B e RO R B
JRREFA R MR, B, FoBr i e 22 W1 R /N (1 95 7 78 K A U2 10 Rk A7 T35 SR A5 AR DT e B 510 L et
3.3 kN SR R/ N R TE 2S5

TRy /INEAE SR N7 B0, ZE AR ML S TP I 9 72 DR 0 BB ME M i i 22 0 13 3k, JR B A 5 2 /K T, 0 A L 0 5
ARAEH/INETE RSB [7]— H/NE ] ATEASRIARSR 1= 01 6] — A SR b al DAIR A Z2 A0 AL 43 /0N 7= B Jmy S e 1 5 4
IR, MR AR e T A /g o 30

AL SRR F T - A M /N AP LU B /N T AR A M /N | AR AE A3 /N B v | e e S IS AR A /DN e 1) P L /N T e e LA 3
R G320 7 e A TR A /N P L, /N T I A S0 R P /N e 1 L 500 S TR /N e L v R S5 LS i O o 56 AT SR Ah g
BL R Aa /NI | R TSRO/ INGE 14935 Bl 25 [B) R, eI RR ZEAL D3 22 R A 7 R [R) 75 ol e 22 16, PRLIHG A i JE ME I PR 28 iU R B TR &2
(R B | ST RO S E AR /NI L, 1o FAT RN S BE AR /NI IO VE LG o A% /N B S8 I 4 A A L PN 1) OB I B R SR 7 ol
SELPN (14 E B S T , T 0 DA 4R S I A B A 0 R TRI R 4, TRt , R /0 1 e e gl T 5 Al 5 BB 1) S T, A% /NI 1Y
P LU B AW E . Acophila mikii HEMEAT B {HA: LR 2E AR ARAE ) /N T 5 AR 1, Acophila mikii /N U5 B AR i FRAR 22 (14 i
RITET B/ NERETE T Acophila mikii /)N BRI | By ISR AL SE 27 AR PEAR A M) /N A 2 2, TR, EAE I e T 1) /NI LU T i
T S Acophila mikii /N FLSEVELE
BT SRR 2 5y N BT A SCE AR IS B
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