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1 (P ERE R v AR A i AE A I, ERH] 650223)
2 (P EBEBEEFR AL, Jbst 100049)

TE: 0T AR NG S B —A b N g TR S AR R G A A 7 SRR SRS, T8 7s e A 1 g e 3t
AEIJR IR, 38 T-20084F 75 VG XUR A #iy F 4 [ i 5T T B4 (Ficus curtipes)JEfE kA% /) i Walkerella sp. 15 Fi—i%
HASA RRIM R T 1ET 40 B 0 8 Walkerella sp. 7= SR E0E4T y, IExtWalkerella sp. A& Ry 45 /Mg EA T
PR S . SEI A FRASSAL A AL kA NI R0 L, Walkerella sp. SR Ji0& SR, Walkerella sp. 5544
NERATHUER, BRE. G5 EK M, Walkerella sp.7EAFHSM=01, J+ HAT LUK O =TEZ AR L. SRE T %5
BT R0 TR TG SR AR IR AR M /NI J5 AR 22 e AN K (P = 0.46), (BT 2 K T Ak /N g F b Jd
R(P < 0.01); TEALMBFE /N SN0 S LU RV i RN A T B AR B 25 5w (P = 0.33), IR T AR
(P <0.01). ARK A Walkerella sp. 5 R%E 50K /NG KR 2 B AIDCOCR, TR G H0s H A & 21K
FESARDG . Walkerella sp. 57— 7E H AR R AR5 8008 AL R MGG R . KR TT 220 i 4 L W,
Walkerella sp. BAFB0EE HE . R A T80 e 148 S Walkerella sp B AR B 257 (P < 0.01). X ARENFTE
TN AR A i B Walkerella sp. 5 HAB AR BE NG HRAAEAE B3 AT GG R, K ULIAANAEAE 2 /el
24 AR R N R I Walkerel la sp. IR . T Walkerella sp. 22 JT LBEA 5 40 FH R SR 4 110 /A0 %8 U 50 =
X, Rt T 0N A RS AR IR SRR F /NG ST R A e B AR AL, AR A5 M /N e B R — LR B0
g/

XKgER: HFILE, Ficus curtipes, #5/Migk, Z5H S, Walkerella sp.

Reproductive strategy and impact on the fig—pollinator mutualism of one
non-pollinating fig wasp species

Zhenji Wang?, Fengping Zhang™?, Yangiong Peng*, Darong Yang”

1 Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Kunming 650223

2 Graduate University of the Chinese Academy of Sciences, Beijing 100049

Abstract: In order to understand the nature and intensity of interactions between non-pollinating fig wasps
and fig—pollinator mutualist wasps, and consequently shed light on why they coexist, we studied interactions
between Walkerella sp. and the Ficus curtipes fig—pollinator mutualism in Xishuangbanna Botanical Garden
in 2008. The reproductive behaviour of Walkerella sp. was studied by means of observation, and a controlled
experiment was applied to study interspecies relationships. Figs only with pollinator, figs only with Walk-
erella sp., figs with both pollinator and Walkerella sp. and natural figs were compared in this research. Walk-
erella sp. was observed ovipositing on the outside of the fig. One Walkerella sp. can oviposit on many figs.
ANOVA showed that the number of pollinator in figs with both pollinator and Walkerella sp. is significantly
lower than that in figs only with pollinator (P < 0.01), while the number of seed did not differ between figs
with only pollinators and figs with both Walkerella sp. and pollinator (P = 0.33). The number of Walkerella
sp. did not differ among figs with only Walkerella sp., figs with both pollinator and Walkerella sp. and natural
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figs. Our results support the hypothesis that Walkerella sp. affects pollinator number, but not seed number and
there is no inquiline or parasitoid affecting the number of Walkerella sp. The requirement of male pollinators
to dig a hole in the fig wall may limit the number of Walkerella sp. eggs in the figs.

Key words: mutualism, Ficus curtipes, fig wasp, reproductive strategy, Walkerella sp.

HAFLARRRZWREY LR 2R LYK
JAE AR (7= (Janzen, 1985; 12 4%, 2007).
LR /N 0 55 R A 2 D) R A U 1) B R SR AR OG &R
(Janzen, 1979; B L4245, 2004), ‘EATHTLH R H A
SLE R GBI A S T T T ) Blp 1) WAL G 2R B AT
AR ME B 50 R 48 2 — (Ramirez, 1970; Wiebes,
1979; ¥ K34, 2001, 2005; MR, 2007). Kk
RS NESL, RGHPIC R 2 R AR R RS /N
AR AL R B AN e B R o, PR JL Oy D
(gall-maker), 2F J& #& (inquiline) Al & % 4= #
(parasitoid) (Bronstein, 1991; Compton & Hawkins,
1992; Cook & Power, 1996) . it B2 4 Gl 7 /1 i 467
i WU 1 3 5 K e A2 Ay e, Feal de bl B N I
RIEFL A B 25 s 25 (0 R s B ™ T HAtb Ay
AR M N TE I A N, 5 A 2 <F AR N 1
VTR, A A 1 s A O A AN i 4
W, AL DA /N R 4 A

ARAL Ay AN w7 M RS R E A, B 2 o
A AT, AT AR, — LR BE N A )
FE—g BRI R G AT S % e (Compton & Haw-
kins, 1992; West et al., 1996; Kerdelhué et al., 2000),
WA At 2K AR AL Ry B N i e 5 B — 18 R Gt
17, A SERGE P —J7 A R G0 LR e ?
SRR XA ) 5 56 T B TR A AR AR R B ) i
BRI RGN HARAE T J7 AN ER] R . H Al
AV AR RN 5 BRI AE R 2 Jh), LLROAS
() b S AL B 5 /)N e 2 ) A B DR R0 2 AR Al
SR BRI DA 5 Tl /D e L TR £18) 40 238 0 03 A R R
M (West et al., 1996; Kerdelhué et al., 2000), {HWest
£5(1996) i HH X HEN 5 kAN e S /NI 2 TR] FR B
SR FR o WA FEHRERARA R /NG 2R AL DR )
HERfIN [R], I J e IR R0 S50, A Re T el
Z AL A 5 SO T B

RTINS AR AL M) 5 /N e 5 b — i BRI A
REN KR 57 (Compton & Hawkins, 1992;
Cook & Power, 1996; West et al., 1996; Kerdelhué et
al., 2000), fH & H Hiit AR AT HIFFUR FH e 42 ) 5

5 00 515 o AWEFTCIEE A 45 (Ficus curtipes) A HF5T
TR, I s ) TS S 6 Sk 56 UE Walkerella sp. 5%
— I TR R R AR AR SR . Tl
TR BAT TR P12 a7 ) (1) Walkerella sp.2s
KL EAE I BAE 5% ? (2) Walkerella sp. 2 75 £ X6 45
— A B R IL A ZR G () AR R A N i S AR DL A
FER B RCR = AR M2 (3) A A7 E 7 i Bl R A
A AR R B N i Walkerella sp. 58 EE? (4)
Walkerella sp.-5 ¥4 —#g LR 3642 R Ge A7 1 R K2

1 #RFTEE

1.1 #R#R

Bl A A MEHE TR B, H Eupristina sp. BEATAE
¥ o TEPURUR AN FHT FEA b, B — AR SR I
Walkerella sp. & fz 56 2 HL 7= 09 1 36 AL 00 # /) ig,
ERE e 28, M A, R G, e AR B A
A N = B0 B T Walkerella sp. 2k, ASHFFTIE
W K T HAWSFN AR AL K 45 /N, Sycobia sp., Lipo-
thymus sp., Ficomila sp., % [GHH 47N (Diaziella
yangi)F1Philotrypesis sp.. 2 Lipothymus sp. f14% [
PR < /N E N IR N P72 B, T3 AR 3R IR A1 B
1.2 #MRA%
1.2.1 Walkerella sp.F=0R{T A M=

B PR D 9 4 — AT RO AR, bR id 30
R, MG R B AL IR IR AL M F /e R A
R A Walkerella sp. 85 7= OU i, 82 H 7 By
T MERFELBIMEACI
122 Mg

2P 4(20< 20, 1207 H )b 2530 ToAE AR /)
W= g AR 2 A, A RE N METE SIS, A RS
AR, BN RN TR — SRR N SRS AR AR
EASE R . kP60 Walkerella sp./= i BF (RIAA SR,
H2bM4%(20X 20, 12077 H )#EAT L REAS IR 2, 1
30 Rk H AR K F BN ARE, H30M R K
B ML A A RN LA FE N g . R R K
B METE I, SR AW AL K 1 /D e B R R0 (1)
Walkerella sp. 5 B 5 i 5 (1) A& 8 #5 /) 4 Al



170 4 ¥ % B M Biodiversity Science

17 45

Walkerella sp.iE# 805 AL (1) LA 2 B AR R (V)42 b
HHR . BRI —DMEN . Walkerella sp.
T gciee FEFH /N JT DDA G i, A s AR E AR
e, FT /NG LR LS RAE S, RAFAETS%IT)
K, GEH R TN /NEERIBh1 1R B
1.2.3 HIESH

FEAIA] 7 22 55 PERL 56 R FH Levene Ji ki, FEAR[H]
ZE e R B R 25 07 2200, 0 e SB35 22 40k
(LSD) LUH P P RE AR I [ 22 SRR B o AH DG 2 AT i
FPearsonf& % . FT AT v 53 1 #5 K FH SPSS16.0 %k
s

2 2

2.1 WEREFEDIITA

Walkerella sp. /& Hif {6 5 o BBt # A 1= 5y
(PR . MEIETR BIRS LRI G, S RI/ER TCAT,
I fu fy b M SR SR T, RIS = O A —
AR BT -7 o 0 B TS K O A AU,
) F A% B — /N B B, A O 2% R S Al R0 2
(07 AR A, B RS 47, 7 O 2 P 4
o ORINEEE, JEEE R, SR 5 Walkerella sp.
¥ EIIERBCR, JFAEr= 00 . 7= ON I e S 44T
R UFARFEAS) . F= O34 ] 49+ 6.89 min
(n = 16), H K K132 min, HFH7 min. =4S,
E I I PR b, AR e BN 22, FERE I (R
WEA, ARG IR I R, 58— IRl R
SR UGN G, Walkerella sp.2x 4k 2 7E 5 54k
FEONAL AL, AT R A IE I PR IR AR, {4 6
HABIR E4ka: T4, WA —HWalkerella sp. 245
7= 50 2 5 Walkerella sp. 45 5= 08 71 299 do 7RI
IR AR 5, IN5.7540.09 mm (n = 39)
1K #1)7.72+0.11mm (n = 39).
2.2 Walkerella sp. X #5—4% 5 fi| 24 R H9 520

TE=FAS R 5256 b R R R SR rhr, AR A /) I B
Tolo s bee SR O s /N 0 i AR S0 20,50+ 5.07 H (n = 8),
3 T Walkerella sp. LRy #5 /N TR 25 TS0 SR Y
(116.37 £1.45 1 (n = 20)(P < 0.01), thE2&Em T AR
FAIK5.194+0.75 (n = 28)(P < 0.01), TR &
BAERFR NG FABA B R BN ZE R A REP =
0.46) (K1) Flv 7 Bim At S AE A WA /N e B i i
BN, 153 727.88+7.28%i(n = 8); JRA
FHIK, H22.27+3.63%i(n = 20), HEEZEFIFA

BFP=0.33). BARRN MR TH0EH12.50+1.65
Fi(n = 28), W Z KT 17 P9 A Ak BRI 5 5 (P<0.01)
(E1b).

H 4k B Walkerella sp. 5 AU B SR A /N g
Ja AREE B UG, MR BN -0.60(P =
0.09), TMVRA Ul IR N — 3 IR Ui S AR FUAH K,
KRB H-0.36(P = 0.14). V-5 J80ms A 15 4R 5
1, Walkerella sp. A2 5 1 20 2 (B AT
TR F AR K R
2.3 Walkerella sp. 5 ¢ #E R EH At/ 2RI X R

Walkerella sp. 5 i 4t py Walkerella sp.Jift
%R %, H7.36E1.22H(n = 13); HKE AR
BN, 46.08+1.05H(n = 13); R &G R N b,
H5.43+1.24H (n = 20), HIR3FHEF M Walkerella
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Fig. 1 Comparison of pollinator offspring and seed number of
different treatments. Different letters indicate significant dif-
ference at P = 0.05 level, mean £ S.E. I, Pollinator only; III,
Pollinator + Walkerella sp.; IV, Natural fig.
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sp. I E IS 220, HNEI2KRE, =#F ZHIFA
FAAE W5 75 5 (P > 0.05)

7E ER RN, Walkerella sp.54& 454 /M i 1 AH
KFEECH-0566, MK KREE, S
FCHA M 4 /NI IR AH DG R BN 0,325, AR S A G
KR, M5 3o —Fh ik 7= OF (1) 9E 4% K 45 /)N 1%
Lipothymus sp. ANA77E 22 ARG K & . Walkerella
sp. 15 H ARSI LA 7 O (1) AEAE A /N AN A
WA R (KL).

=
1

Walkerella sp ¥
Number of Walkerella sp.
(=] — 3 L] L=y L =3 -1 oo =}
T T

B2 FRAEERAWalkerella sp. /5B b (HRIAY
FEHRTERARE, FTRNFERTEREE, FHEL
FRAEIR). 11 (AR RE /N E; 11 (B + Walk-
erellasp.; IV: BRR.

Fig. 2 Comparison of Walkerella sp. offspring number of
different treatments. Different letters indicate significant dif-
ference at P=0.05 level, mean + S.E. I1, Nonpollinator only; IlI,
Pollinator + Walkerella sp.; 1V, Natural fig.

R=1 HMHEBRREAWalkerella sp. 5 H b FhZ /& aHE X
Table 1 The correlation between Walkerella sp. and other fig
wasps in natural figs

AN TN R FRHL P
Fig wasps Correlation
coefficient
Walkerella sp. vs Eupristina sp. —0.566*** 0.001
Walkerella sp. vs Sycobia sp. 0.022™ 0.455
Walkerella sp. vs Lipothymus sp. -0.160™ 0.208
Walkerella sp. vs Ficomila sp. 0.202"™ 0.127
Walkerella sp. vs Diaziella yangi -0.325* 0.046
Walkerella sp. vs Philotrypesis sp. -0.144"™ 0.232

* P <0.05; ** P <0.01; *** P < 0.001; ns, no significant difference.

3 Wig

3.1  Walkerella sp. 8y S E % B&

Walkerella sp. e B -t Fir 46 B 85 26 2k 5 51
(ARG Rk /i . Walkerella sp.2 JIT BARE 745 & I
W BRI, 2 Tl R A A X — B 3 R s 4
KRR R AL E W B, X R AR ) i A B
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ST £ (Proffit et al., 2007). FIAME R )5, @il
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TRAE T S Tl 2, TR RIS L O ) b SR I
%, AR TG RAEIET.
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Walkerella sp. [¥] 47 75 i 512 45 52 M 45 H 45 /)N 068 1) 240
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ANPETGRUE, AN TG B AR A R A /N 0 s AR 2
RO o AR/ ) JE ARETE AR R ISR TR A
g R, HPE R IEAN (P = 0.46), Uil HAL
TSI AEAL R /NG AN 1 /N ) LT AT 5

MWalkerella sp. 57X R KE, 1EAULE
TR /NG R R DL S Walkerella sp. 5 5034 /N & TR
B TR0 S R B AN AR W 22 (P = 0.33), iX
Ui AP 7 8 AN 52 Walkerella sp.fRI520 . ML
RS AT AT A I Walkerella sp. 58 A FE—i%
HARILAE RGP AR R /N, T R A 5 AN
PR R . GBI TR A BUE R . HARRN
Walkerella sp.54EH#3#5/Mige UL K Walkerella sp. 5%
T DCOE R REAT tH IR 4512

2., Walkerella sp. Ay f12 SOl 45 44 8 15
ZIN U () B P A S, T AN B T T () B e
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Kerdelhué?% (2000 & I MEHE [R] s e A /N6 T 18
FERALANR], A28/ N eFEin JRE, 2 5Ein f %,
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3.4 Walkerellasp. 55—t E f| &4 R HFR
Al gEJR E

(CEZTIW -8 WEZVE X3 v UN - VL€
TR W55 /NI T T 21 R 11 4 R 25 T #4 J: (Abdurahi-
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