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ABSTRACT

Aims: In monoecious Ficus species, fig wasps lay eggs in the ovaries to propagate their offspring while also pollinating
female flowers to generate seeds after they reach the female phase figs. On the other hand, in dioecious Ficus, fig wasps
lay eggs in the ovaries of male figs and pollinate female flowers in female figs, indicating their differential reproductive
tasks in the male and female figs. Our study aims to investigate interspecific differences and diversity in the oviposition
and pollination behaviors of pollinating fig wasps and quantify the time involved in different behaviors in female phase
figs, a subject that has been scarcely studied.
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Methods: We selected four partners belonging to Ceratosolen wasps and subgenus Sycomorus figs, comprising both
monoecious and dioecious fig species. Initially, we determined the pollination modes by collecting anther/ovule ratios
of Ficus species, observing pollination structures and behaviors of pollinating fig wasps. The length of wasp ovipositors
and flower styles were measured under the microscope with a micrometer to verify their matching. Additionally, we
observed and quantitatively record the searching, oviposition and pollination behaviors of Ceratosolen spp. in female
phase figs using a Digital Microscope.

Results: Our study found that monoecious Ficus racemosa, dioecious F. auriculata, F. hispida and F. semicordata were
actively pollinated by their respective Ceratosolen pollinating fig wasps, which exhibited an active pollination mode.
The length of ovipositors and flower styles were found to be matching, with pollinating fig wasps in monoecious figs
laying eggs in some female flowers for offspring reproduction and pollinating some other female flowers to produce
seeds. In dioecious figs, pollinating fig wasps laid eggs in male figs to reproduce offspring and pollinated female
flowers in female figs to produce seeds. Moreover, the searching, oviposition, and pollination behaviors of Ceratosolen
spp. in female phase figs were diverse. In monoecious figs, pollinating fig wasps primarily laid eggs in the first six
hours after entering the figs and then pollinated female flowers, with a short time cost per pollination behavior.
However, in dioecious male and female figs pollinating fig wasps pollinated female flowers at the end of each
oviposition behavior and then extracted the ovipositors before repeating a similar behavior. As pollinating fig wasps
oviposited more times, they also pollinated female flowers more times. Nevertheless, irregularity was observed in the
pollinating fig wasps’ behavior in the female figs of F. hispida and F. semicordata.

Conclusion: Our study found that the time cost of per oviposition for Ceratosolen spp. was longer than that of
pollination, and the time costs of searching, oviposition and pollination behaviors varied in different reproductive
systems and sexes. Our results shed light on the diversity and different patterns of pollination and oviposition behaviors
of fig wasps in female phase figs, providing a valuable reference for studying the behavioral diversity of other
pollinators.

K ey wor ds: Ceratosolen; oviposition behavior; active pollination; Sycomorus; reproductive system; behavioral difference

BN T IRBUE R AIE 2S5, Wiahith g
VAL FEAEAD AR WLIG, T ELAG RSk 1) A% K 5 g A
RN (94T 2 3 Bl R P A% #0282 L (Cook,
2004; Pellmyr et al, 2020). ¥#, 48 (Ficus)fEYI
SRR, el AR G 2E R, R T2
A= A5 IR 55 Tl g (Shanahan et al, 2001). Z38REE A M
FRRIBESAE Y, FHOBUR A RS N AE Ry, [F] I 42
LR METE T D5 LEAS /N = SR BB S AR, P TR
BRI R R G0, BB, W sh i IE
P HEAL ) 22 i R i (Weiblen, 2002; Cruaud et al,
2012; Pellmyr et al, 2020). {EMF—1% B HE R5HREAH
Wi, A FaEm i, Hrh292/31
—I b A B R 2K (Kjellberg et al, 2001), &
BB IR FE /N G A BT A R I B R A B il
wh i BEAR PG FEIR ek £, IF BLAERE A AR 3=
[0 4% ¥ 4T N (Galil & Eisikowitch, 1969; Galil,
1973); S/ 3 BNk AHULAD, 27 EFERR I
BARIIAE G IRER L (N T0.16), HEfE /D> HZ %05
AAETRA AL F D B Bl (Kjellberg et al, 2001; Weiblen,
2002). FHELZF, BehiLk s Mg ER
fER EERAAT R, BBk, BN IRAR A 2

B, ARG M AERY HE Bh v AF E AR AL K, AH UG H,
WA I AE 25 IR BR EL K F-0.21, HLBESE 5 20 i) Te 40 3
ZHIMNWR, RECHEE, TR TN gk R
RIFFEHE (Galil & Meiri, 1981; Kjellberg et al, 2001).
T W . HE 58 30 P A O [ ke AR O e S R A A P
LIH RS . WMEME R MRS R N BEE METE, A HEAE,
P35 520 BN, AR A /)N e BE SR FH fE 6 7= P 5
JEAR, SONMEAE AL K ZHE PP (Verkerke, 1989); M
T S R A SR PN B MEAE A, AEAEER, BRAR R
/N e 7= O B S AR, T ME SR Y I MEAE TR A K
BN R J5 52k R B T (Kjellberg et al, 1987;
Berg, 1989; Anstett, 2001; Weiblen, 2002).
WRHEY) L E 0 TR HIX, F a6 E,
o B8 B T S (Sycomorus) 43 A T E I AT FE 9
X, BEA MEAE [FIAR R R0 2, oA e S PR ) b
ZK(Berg & Corner, 2005). A AXHZ I J& 5345 T AE D
%) B A [ AR AL AP 7 e 52 e A6 SR (Ficus sycomorus)
&3 ¥ /N Ceratosolen arabicusIT JE4T WM EE, &
AL Ry AT R R AEAE AR O B0 58 AR P IR AR
i (Galil & Eisikowitch, 1974). 7£3F 1345 H1 [X % 1
Ji W e [R] R Ao 2R AN AT SRR AE (R, racemosa) —Fifr, X
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T3 W5 30 5 SR M A% Ky 5 /)N ¢ Ceratosolen  sp.
TERELE IR N 72 OF S A A (AT A —FE, HABK#E
INEFETT6 hE BRI G, 25 3 E AR
FER AR 7 (FE T ST, 2020) SR, F5TRE /N
14 J& (Cer atosol en) A~ [ Fft S 75 A [7] 19 9 2 [) PR A 4%
METEIASR N, 7= 00 S AE R AT A £ 7. Galil
(1973) 75 58 S 45 0 J&8 ot A 5 ik v A 55 7K TR A (F
fistulosa) K H ALK (C. hewitti) (91T A AT it W 2%,
0 3 B AR M B8 /N 78 58 BCRE 207 B 4 HH 77 DR 3
ZHTREATAE NS, EAEMERE R N P AR R AT N 3
AAEAL . H TS NEANA )N, RIS BETE BB N W
KRB H =N AL AT N, BT e =il sk, R T
X6 B 22 PP ST AR AT 7T o Bl HIF 90 W45 AR 11
KRBT, o] DAL XS /N AT AT R e
FUo AT FTIE AN T A% U i M e [ e A0 M e S e
FER BT SRS /N SR, I 2 A A v B W52
VO SR AR R AR /N IR TE 27 24 W E A6 TSR N 147 R i
T, IR mli & tHEOE R RIAL R M /N g S5 A8 AT
NAHIRAFAE, BT (1)%5R A S8 4 E g Fhont
FIRER AR (2) AXHAR—IG R METETE FE K B S5 A2 K
M /N 77 B %K B I VL O AR B ()T Sl /N 3R
FHE T AN [F) A 28 B8 A0 A 7] 4 01 1 30 SR P 4
R I RAERAT AR R, DARAE&AT 9 BRI
(B 7 B

11 #RHAR

Wt 5t SR T 25 B AR E SRR 9 R 1 B YA M Bl
L B OB b B R} 2 B P SRR Al B i I Y, 3R
T3k £ SR 8 T 5 F 0 0 J 0 At [R) ok 1 3R SR A (.
racemosa), A MEHE T PR AR VI (F. auriculata).
F I (F. hispida) 138 % T-#1(F. semicordata) 4Fi i
B, DA R 3R & T RS S0 /N S 1) 4 B P AL R A /)N
WA TN R, LS B ILP 1
1.2 1EWIEABETRLE R B AR M 1E Mg AR
g

KA TG HEAC IR SR LA BRI L X A AT
AR T IS HETE S ME SR, 7 [ 5050 =, Fris RN ALk
T /N R OPIAL Ja o A SR P e A R A B B AT
T ARIFER ARG R B N 22-92 NG, 315
WA B 16 24 IR 2k LU (anther/ovule, A/O ratio), 1F A HWr

FARHER R TR AR, A/OEL/NT0.16 8 LR
X, KF0 2B R 5 30 (Kjellberg et al, 2001).
[F R, B SRR A% 0 1 /D i B T P 00 2 kB
(NTX-3C)'F, fileils # 7 L ERAIEER, F B T,
BN AT 2 AR, FEER IR T AR AL
B, A R R EL(ZEISS EVO LS 10)
SR FEHA IR ILAR NG 25 GRRV TR 55, 2012)0
1.3 W KE RIS E~INEKENE

I 5 A T A U P O [ Ak R SR R 3R M e
TR I HERERT & 134K, BEARR RAEMELE IR 151,
B R BN I 4 2 ERE, A B 22 e A ORI AR R
SR AR . W TN IRE, TR
ATIRE Bl et A A 3R SR ST 110 i e Tk N A 10 SR
IR eI, 7 BN 23K BE A ZE 7 (Mann-Whitney
U = 633.50, P = 0.23), [ i1 A H S fr s g
B QAP ISR B BIRETE AR, RERRA RS A
TEHIR304S, H 12000 H I MR35 s 1 45
FERRE /NI SRR H g JS, B REBE LI Sk /N i,
FEARAL R BT AT i), JF 00 & H = O ER K
1.4 AFEMENEIT RN EFIER

22 M e AR S TR O Al S ke 3 7 AR A
FRITUREE i, F 20 486 A6 Al IR R T B8
PR ES, AR A N T . UM IR R E B
W, RaELP AR, T ORUER fE A A /N i e LD
IR R, BAAER I N2 AL AEN g, DL b
W I IE T TE 0 KU, (AT AR DO Rk
FEALRY R /N IE B30 minfs, S SR ik g SR a5 [m]
DR MPUE S0 DI o2 R X i e N SEINVEZ ST
46 7= O AR By, i B AT R PR N A 1 Digital
Microscope (AM4115T-CFVW), W8, FAGALH s
NEBER 24 hN AT 9, RIS BE LGSR A
SKMERE3 AR ZR L 77 BRI 25 AT N BT RE 2 1A I (],
BAKTT 52 5 55 (2020), %7700 R AL
FEAERLA B 572
15 HEHH

26, 18 FHExcel i1 AR 146 25 IR BR LE |
FERIETEAEAT KR AR I /N IR P2 R 2R HC BE, DA
RN} LRI ART AL Ay #s NI AE EAE R VAR R L 77O
FOAE Ry B~ 21 0 1) A b 152, P id Pearson Al 5< 43
Hrr= RS [a] S54RI RIS &R . BBAk, 7ER 4.2.27
iz H ImerTest 14 4 26 VRV A U AR Y, L35
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T /N W AT R MR I A I [ Aok A0 M e S ok 19 P 5 B
ARG, UASAEMERE S ARAS R 2 TR 22 5. o
lg(Time) A Wi 97 48 E (B DL 10 O 3R AT R UCRF
SR K X ), BB FR G A I A ] S RN (L 4
BEE [FI AR . MERRAT AR 3 FRISAY), MIFhRANBEHL
RUNE o A5 [ 3 RN ) 22 7 i 3%, I F emmeans £2,
BT HER

21 BREBELBAMEAEMIRIEHRRK
I G IEARAEMEAE IR A AR A TR X
FEAIRG R T A METE IR Y IMERETE S R, TIPS

®1 BRRELBEAMER BT A ETKEL

FIA/OLL ) /NT0.16 (1), 22 B AR HE A 15 4 Mt
HAL i N N RS . thah, BB A BoR
XA A R A /N e 350 OB AR A 45 44, R
HR T EAAER R, AR RN ik (A
(AN A GAT AIIIER, KINIX AL 1 /N
TEREAE IR NI F M AT (32) . MFF FHER
Je ARSI S AR A S IR IER R, SR8 T35
TR & I IX 4G RO Sy 32 B AR R
22 ATPIERS R EAAMIE/NESEON. RMEXM
RaseE

ERREBERN, EEEAHENK, B2
2%, “F¥91.50 £ 0.03 mm (n = 180), FEAEMIAE, H%

Table 1 Anther/ovule (A/O) ratios of four Sycomorus species

WP A2E Ficusspecies  H & No. of figs HEfE/H: No. of male flowers per fig ME{E/SR No. of female flowers per fig TEZiEEkEL A/O ratios
FEFF F racemosa 30 144.00 + 18.24 8,010.00 + 588.31 0.018 =0.002

AJRFS F auriculata 22 269.05 +£45.25 16,663.59 + 6,921.83 0.016 +0.002

X4 F. hispida 92 46.57 +1.20 1,774.33 + 48.79 0.028 = 0.001
AEEFHE F semicordata 27 50.83 + 1.49 1,585.33 + 39.86 0.032 = 0.001

El1l ARASSIHE NERTEMRI(B B AET5)MEN E (B BHEEIK)EE. (A)RRIBEMIE/NE, (B)ARIEEEMIE NE; (C)3F

R\, (D)CRR AR\
Fig. 1
sp.; (B) C. emarginatus; (C) C. solmsi marchali; (D) C. gravelyi.

The pollen combs (white thin arrows) and pollen pockets (white thick arrows) of four Ceratosolen species. (A) Ceratosolen
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R2 AMITHE NEEF EEMNERRARAE R, SOIRERITRNEETES: (mean £ SE)

Table 2 Time costs of four Ceratosolen species on the searching, ovipositing and pollinating behaviours in female phase figs

TR /N 2B P FEA & MR I &k
Pollinating fig wasps Ficus species Sex Sample size  Searching (s)  Oviposition (s) Pollination (s)
RS FE /N KM F racemosa [E#% Monoecious figs 180 25.19+132  4429+0.97 1.97+0.07
Ceratosolen sp.

ARTKEAL R 1 /] i AKJKHE Fauriculata 7 Dioecious male figs 179 11.04£0.90  16.07+031 5.09+0.11

C. emarginatus M Dioecious female figs 60 10.12+1.02  1853+0.84 5194036
I AB AR A /N e XI5 F. hispida 1 Dioecious male figs 60 17.46+1.84  22.84+0.45 14.08+0.37
C. solmsi marchali B Dioecious female figs 116 11454078 11344030 2.25+0.10
AEETAEE R P/ NE I8BT4 F semicordata #ff Dioecious male figs 177 14.88+£0.86  22.66+035 7.19+0.27
C. gravelyi M Dioecious female figs 111 2551+ 181  2690+0.73  6.40+0.20

THIEHE, 5 AR R T O A A Sk (P 5% 3a),
H ALK #5 /N & Ceratosolen sp. 7= Dl 2K 11.85 +
0.01 mm (n=90). LRI HE /NG ™= DR 23 B R 25 L
WA A K (Mann-Whitney U = 3, 874.50, P < 0.01),
A /DN 7 O 8 K FE 5 AR e AT K BE I T AE B
FRBEAT/INE T 72 51 T-88.33% HIMELE T 55 (K2a) o

XoF T B S R (P A TR o XoF I 0 XS IR 14
FLRESR N MEEACAE S T T, Ak R UR, fEkE
WA Hais JeM 6, A5 B a0 A B 7 T e SR P e
Tetert g, Ak RE R, IR,
AR AE BB E, % b R0k 2 7 BRI A Sk (P
3b-g)o AJRAFHER A KF150.72 £ 0.01 mm
(n = 180); TMER AFEAEKF412.00 + 0.02 mm (n =
60); HALKME/NEC. emarginatusi = 51 2% K F %)
1.16 £ 0.01 mm (n = 120) (F2b). XJ AR LHE SR P 1EAE
K F450.44 + 0.00 mm (n = 120); TMERNERK
FHI1.18 £ 0.01 mm (n = 60); HALK K /NEC,
solmsi marchalif= bR #5F#40.79 + 0.01 mm (n = 90)
(El2¢). GREFAARE SR ] AEAEK T 450.51 £ 0.01 mm
(n = 180); TSR e F140.84 £ 0.02 mm (n =
120); HALRFA/NIEC. gravelyir= B0 85K 10.86 +
0.009 mm (n = 60) (2d). Bk _E, 3T F AR
P )4 A0 A /) W = B 2% K P S8 A T I SR A A K
FERUME SR A AEAT K FE 2 [8]; DA N R K B S
MEAEAERE K RIVCHE o, TEARTAR . X A4 A
R TR AR Y, AT AR R AR /N i 4l e R
100%-  100%F0178.33% (1] MfEAE 7= B, 72 i 58 P J0) X
e MELE, AR (E2).
23 ATMEMIENEEETEEAR AR FUIRME
MENIT A

T MEHE [F) R SR SR A METE A SR , AE AR /N )

77 O MEAEAE Sk 11T B Ak e N\ VS AR AT AN T )5,
PR A [ 77 O AL s BEAT P2 0N, N SR EHT6 h
FEMER=IRT N, 255824 hUE B R AL
AT RS AT BOES: 2 IR (E13) . 72 BRI A H
] B RO B, B U™ BN 5 B AR K AT D IR I [
I3HE BV FHRTE(r = 0.06, P = 0.35). fEHHE/INE
TEAE R PN AL R AT N P 5 )R] 43 L A7 AR AR
BEZEFMH=41027, P<0.01) (%2).

TSRO 71N T 1100 A K A /I e A R 7 ) AR A
TS ARAS BIMELE S SR N AT MR IA — 4 (1) MERE
SRR AN AR /N E N METE A IE R P, P2 B 2% AN
METEAT SR IMIRA AL Al NI B TEA AN T 15, RS
I R AL AT P BN, ARAERE— IR IRAT AR
W, AR i NG R R, S8BT IRAER B
R AERT, FRAT AR B, ARk 45 o s 4k
FEENEY, RTINS R PR R T
1T RZ RGN, RIE . (2)243E NHELEHIME R Ay,
KRIRKEAL KA/ NEAR R L P2 RIE R AT v SR
A EEARALL; 11T TE R R AR R AR E S PN, ARk
ANIEAT MR IR, PR ORAT NG R WA AT N
S Bl 77 O 28 B 2L 2 A K, FRE R T
YA RU(PEI3) o E 3P MERE S RS I METE SRR SR Y, A%
M /N BRI R L P IR AME AR AT O L I ] 4y
BCISIAFAE R 2 35 72 57 (ORI H = 338.62, P < 0.01;
SHHAE: H=63.61, P<0.01; W45 H=303.46,
P <0.01) (3k2), FFHAEARRIE(r =0.78, P <0.01)+
KR (r = 0.71, P < 0.0 )R FH#5(r = 0.55, P <
0.01)HESR N, FEM A /N B 7= B (R I [ ER G, L
FEF53 (R IS TR) 7R o o 7 ME SR P A M A /D e P Uk 4
K. PEINAMER AT A B A B A AR R 2
FORMKE: H = 110.58, P < 0.01; XJH#: H =
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22 [FiRRpaE R A AL 64 Female flower styles in monoecious figs
0 SR N EAERE Female flower styles in female figs

E2 RRETBAPENMELTERKE R BN NEIIRKENNEST. (ARREREEMENE B)ANERHE
BRI NE; (C)HE R BT MIE/\E; (D)XCRR T8 R B A ME/ i,

Fig. 2 The frequency distribution of style and ovipositor lengths in the (A) F. racemosa and Ceratosolen sp.; (B) F. auriculata and
C. emarginatus; (C) F. hispida and C. solmsi marchali; (D) F. semicordata and C. gravelyi.

El3 BRRELBAMEEMNITHER. (A) RRIEEMENEITH; KIE. MMHEFSEFEEMIE NEEER(B)

MR (C)RIT A

Fig. 3 The behavior mode of four Ceratosolen species in their host female phase figs. (A) Ceratosolen sp. behavior in monoecious
figs; C. emarginatus, C. solmsi marchali and C. gravelyi behaviors in male (B) figs and female (C) figs.

222.46, P < 0.01; MEEFH4: H = 202.88, P < 0.01)
(722), Y= G5 AR i (A1 5 2 IEAE G R R
(RJNFE: 1 = 0.86, P < 0.01; XfHH4: r =020, P =
0.03; T HE:r=0.41, P<0.01) (£2).

SV b APPRE R AL R M /DN B URAT DR I TR 7

SPECEIRI Y FPIN IR > IR > LA [,
R SRR AR AR /NI, LR I AL AN 22 s
(R2, K3). BLAN, FISIRE/IMELEA [F] SE5E 2 4t ] 5
KA 7 ORAAR Ry I R 23 B2 R (P >
0.05) R AEMERE R ARMERREIR PN, BRI IR g
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FAUR B 2R I ) 9% A 22 57 (df = 879.50, t = 1.83, P =
0.20), {E7EME R A 7= ORI R R RS 18] 3 531 Eb A SR P
E2/00.035 s (df = 879.05, t = =3.38, P < 0.01)f/l
0.230 s (df = 879.07, t=—-13.10, P < 0.01).

CEA LU R TR & AR e AR A AR /S
W AR R RE A, TT DU M [ ke 1 5 SRA 2 TR 5%
AAFMB, fERT6 hr=Or, BRI (] 5
61.98%, ZJ5 %24 hitky, FLUAERy I AL DAL S
2.75%, R PO AT AAE R L WA AR
PEH o XF T R S5 PR I3 FIAB A, FLAL R 15 /N e A
ME HESR A BAT NAREL, HHER . PRI R AR 3T N
BB, 24 hNTEFA AL, (H 580 DR AN By I [] )
I3 BOAE AN R 27 A A7 11 ) 18] £ 22 5 (1&13) o

31 ISR/ MEEMLEAERAIT AN SIS

H RS Bk O A TR B
HIAE Ky R G, 022 2% (yucca) 5 22 =% i (yucca
moths) (Pellmyr et al, 1996; Pellmyr, 2003). ## 5
A/ (Ramirez, 1969; Weiblen, 2002; Herre et al,
2008). KA k4N & (Epicephala) (Kato et al,
2003; [iEHIAIZS 530, 2008) &6 MEM R4
(Pellmyr et al, 2020). fEX I B HE RS0 LAk &
PO T Y T b F AR, T ER S MEAE BT
BEE 7> MEAESRATAE Ry« SERE A AT, XA EEA 1)
HH SCERAS B 4k 1 BLAE 77 AR B0 2 5 R X7 AN
[F3& N, AT A R ™ ORI A%yt 52 30 H 22 1 f 3
&5 F(Thompson et al, 2013). B 55/ NgAL 8 2
e A 2/3 R 2 B A, A IR R
A A B REALE 10 3 I 1R V5 A P 38 1 543,400 JT 4 2
Hf(Compton et al, 2010). AHFFHFRATEFE VR LR
R NIV M e ) A A o A T S5 R A A A 5 ) 4 5
FE/ANIESSHE, FEMELEI R N BRER LS . s Bl At
R INEAT . B RIE T IS T R 4 R
X BN E SRR I, AR NI RIE A Ay
GER, HR LB OIRER AL R, ST AT TR 45 R
—H((Cruaud et al, 2012). {HAFIFIFAE/NELE R
TP G R B K [) 6 B S AR ARE 2 b A7 7 P ) 22
Fto A b, PO A AR R I R, R R
FAL K 147 A 2 AE A AR AN [R] 58 2R 5 LA B M e
RIMFAEZS, BRI FEE . TERERRE FIPR A SRR

FEMETE IR N, A #E/NgTT6 hi” BN, JSTH 224 h
FERr, Ak RP=BREE (A] by s, 478 EARES . A
HIFF0 52 2 (1947 9 5 1R J8 176 or 52 0 16 ALK 4
/NI4T N —5(Galil & Eisikowitch, 1974; V£55
A, 2020), Ut BAFTSI0RS /)N S A 7 R [ R A AR
[MAFEETEAT N ESR . ML T, %8 /ANETE M
ARSI A, R PR R AT NIE B,
HEPEIR, (EMERER AT AL, SCRERT A KR
AR B FLAE R ORI 70 45 B (Galil, 1973). i B AT S
/NI IS TE T E A S R A AT b A AR — B A by
PR, (BAEPAT EAT R BT E] 23 F_EAS [RIAS B
Tl 1) B Mk ) [ A7 AE 25 5 o AL, A0S R R RS IS T
H E SR P 3 WL 82 3 7= B S AR LA R AT A s Ui [l
GREREUELL Z IR IR, X 0] e i Tk AR
P AR M /N AR ST SR 1 REERR AR SR, AT RS2 ik 4%
PN RIS (Raja et al, 2008). X L6 8] Bl
AR N B 7= O AT N 22 RE % 1T B8 R AR A 5 A R
Wi /N 22 I3 AS [ 330 A4 g 2 R R L 336 80 V6 4 2 B AN
F AT S8 2 5, ([ — D5 e A 1P R
B o
32 REBIEHEMIE/MEXTIETE IR F A
TR M /N AR Ry MERE, 7 O T30 2 WAL T 5
TS EAR, AR AR A KB L iR T
KSR T AR 55 5 FMETE B2 VR 2 RS K B W sl 1 B0
Ve R /N 2 18] 45 A S (Galil & Eisikowitch, 1968;
Nefdt & Compton, 1996; Zhang et al, 2009), fnfEfe
TE BB Sk ST 6 0 AN R T A% A 4 /N e 72 O S 5
JEA, B R T 2k K& K A (Jousselin &
Kjellberg, 2001; Jousselin et al, 2003; Teixeira et al,
2018)0 K ALAEELE 7 (58 £ A 45 /I e 7= B B3 5 4K,
MAAEAEMEAET B T 168 2R K8 fh v, At
FLah FSCRFRT N IAR G R IE . 7EMERERIR R N CL K
T 7= B AL By 2 A7 AR BT O 2 (7 &5 5%, 2020),
X0 T T S Ak FL O N S T e R A oAk, RIHESR
LR NS, E R BRI, R R/
4R ) FH MIE A T8 5= O 0 A R AR A K 7 AR S ] % R
70 B o ANBIEFT S5 SR o AR M W /N AE e SR N AT
AR, AR 22 ok, i — DT 2 AR
X, A BEAE AN AER A /INEAT R 1) 2 R T AL AL
FUE W B FLAR R A% /N b O B [RS8 A T 7,500
Ji%E(Cruaud et al, 2012), 3 HFMHIA T FER
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— I %5 (Herre, 1989; Zhang et al, 2021), {H& M
NG AR RE B, I NMETE IR PR IR A E B R AR
s HA A, WSS RN, oI TE MEHE A ik
Mo MEME AR SR, ARk R /N T B R IS ) 3
AR I Tl e, — 5 T o] RE 2 BE R iR 1, 59—
5 TH A AT g A2 72 00 i RE e A R FE R A, RS 22

TE MR S AR RO MEE SR P, A A% /N T A4 7
SRAT R, EONAT A B 2SR I LD BT T A N i,
A WFFORIE e S N AEAE IR, FERY AN REN ) K
o T R HOTE i (Jousselin et al, 2003); 1 78 4 2R
WA AAETE T Fl7, A P A AT S A 1552
FF(Anstett, 2001)o FRATTIE K BUAL K H5 /N 7= G B[]
A, HARM BTN, I R IEMCRR, &
PRI AR R A SZAE I T D5 1T ALK AR /NI B 97, ﬁm
Ja R BAOTR, TR = on AL 75 2820

W ZAERHAER TN ERKE MWead
2008). &bz, I8 ELECA AT SRS /)N 1 S A METE
FNAERFIP= SR IAT J, R I RAR /NI TE 75 A5
PEAS [ 5 R GERUAS [k 5 () A7 AE 2 5, 480
R/, ERIUKL L PMEMI/INMERAT A, 7R

TSR FR /NG P20 . AR AT NI 2 FEER .

gt At BA S R SR o AL B E ok 8)
BFR R ST HAE AT ARG S B Fe e T
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Appendix 1
https://www.biodiversity-science.net/fileup/PDF/2023060-1.pdf
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Selected Ficus species and their pollinators in this study

Appendix 2 The oviposition and pollination behaviors of Ceratosolen emarginatus in the female phase fig of male tree

https://www .biodiversity-science.net/fileup/PDF/2023060-2.zip
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Appendix 3 The morphological traits of female flowers in the female phase of four Sycomorus species. (a) F. racemosa; (b) Male
fig of F. auriculata; (c) Female fig of F. auriculata; (d) Male fig of F. hispida; (¢) Female fig of F. hispida; (f) Male fig of F.

semicordata; (g) Female fig of F. semicordata.
https://www.biodiversity-science.net/fileup/PDF/2023060-3.pdf
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