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WE . HHNE T TR TREWE BHY , & IR —Y R AR R 528 R0 56 22, RIS R X B R As A 5 Rl — R AL R 05
/N (Wiebesia pumilae (Hill) ) @37 T Fe0E B H FIEA 0 R (T IATEIE 828 A A8 AE N AR #3507 v — 38 B IT 45 R %
B, REZ5 AR /NI RN 2 TR M/ N 2 8] ] BE R AE T A oAk, SC50 FTAZ A 28SrDNADI-D3 X Zekifhk Cyth J& COI JEHFE 4
FEF 0 2R FAREE 3 S R RE b A RS AR /NI 3 AR TR it 2R AR B 22 5 F RO /NI B A T 43T, 4 SR I . (1) R A A /N
WA N B T ALK /N (AR AR 28S P A R4 T AT, G, C 4 F & BV, C+G I -4 5 i (56% ) R = T A+T (1% it
(44%) , ZeRifA Cyth JF9h A+T (1958 (76.1% ) W B3 T C+G B9 &(23.9%) ,COL JFHh A+T (058 (71.9% ) W] B & T
G+C I HE(28.1%) , IX /2R3 H B Hu gk A IR (9305 i AR AE . 7 RE S, % £ TR /N R ZRRLAR Cyth B COT R ) 515
T AL AT M e . (2) FURORER, A | AL RS /NI 1Y 3 043 T ic i 25 Sl [l b /s, 28S i fb 3 B 4% Cyth & COIT
FPENE , LR SE , G AR WAL S R BT 9 . BEF AL M /N 5 58 | A5 R /N 2 TR I SR 4% 6 R, R Cytb
5 COL R HNHAT AW RRs 80, (3) F Cytb S COL J7 51 X 5 A5 K3 /Mg 5 5% 5 4% oy /N Mg 22 ) f9 38 A B 1A 7 40 BT Sk e, T
FHAE R/ INEEANPRIA] Cytb P81 F- B35 (L B 2SS 0. 0054 , 7 T8 /NS AR IET 1 Cyt 35 A% 2S hy 0.0164 5 BE 75 1% B /N 5 %
F TR/ NEREAR Z ] (9 Cyth JF51F- K8 AZ 15 B 0.1385; COL JF 81 (1 B 7 1% Wy aa /N AR T 3 AL BE Bl 0.0048 , % £ T-15 8
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KA AL Ak, AR KR T RIS K S, BUREZS 243 /N 5 2 T 1 0 /NG A A R IR RO F
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The molecular genetic relationship between the pollinators of Ficus pumila var.

pumila and Ficus pumila var. awkeotsang

WU Wenshan, CHEN Youling® , SUN Lingli, MAO Jianping, YANG Wenxin, WANG Aifang
Provincial Key Laboratory for Developmental Biology and Neurosciences, College of Life Science, Fujian Normal University, Fuzhou 350117, China

Abstract; Ficus pumila var. pumila and Ficus pumila var. awkeotsang are two varieties of the same species ( Moraceae) ;
one is the original variant while the other is a later variant and, they have long been considered to interact with the same
species of pollinator. However, the recent studies in morphology, ecology and pollination biology suggest that a
differentiation between the pollinators of Ficus pumila var. pumila and Ficus pumila var. awkeotsang wasps may have
occurred during the evolution. In the present studies, we used three molecular markers including 28SrDNA D1—D3, the
mitochondrial Cytb and COI genes to investigate the genetic relationship of these two pollinators. The pollinator samples were

collected from Ficus pumila var. pumila at three different locations as well as three cultivars of Ficus pumila var. awkeotsang.
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The data are summarized as follows: (1) The distribution of the four bases including A, T, G, C in the 28SrDNA sequence
from the pollinators of Ficus pumila var. pumila and Ficus pumila var. awkeotsang is relatively akin. The average content of
C + G (56%) is slightly higher than the average content of A+T (44% ). The average content of A+T in the mitochondrial
Cytb sequence is 76.1%, significantly higher than the average content of C+G (23.9% ). The COI sequence analysis shows
a similar result, with the A+T content (71.9% ) , higher than the G+C content (28.1% ). This base composition pattern is
consistent cross along hymenopteran mitochondrial sequences. Furthermore, in the Cytb and COI sequences, it appears to
have the highest content of A/T base at the third position of a codon. (2) The 28SrDNA sequence evolution appears to be
slower than the Cytb and COI gene sequences, is relatively conservative, and maybe more suitable for senior-order (family
or subfamily) phylogenetic studies. In contrast, the Cyth and COI molecular markers may be more suitable for the genetic
relationship analyses between the pollinators of Ficus pumila var. pumila and Ficus pumila var. awkeotsang due to their close
ties. (3) The results derived from genetic distance analyses show that the average distance of the Cytb sequence of each
sample within Ficus pumila L. pumila pollinator or within Ficus pumila var. awkeotsang pollinator is 0.0054 or 0.0164. The
average genetic distance of the Cytb sequence between the two pollinator groups is 0.1385. The average genetic distance of
the COI sequence of each sample within Ficus pumila var. pumila or Ficus pumila var. awkeotsang is 0.0048 or 0.0102,
while the average genetic distance between the two wasp populations is 0.1896. Since the genetic distance between the two
wasp groups are significantly greater than the genetic distance within the respective group, these data suggest that the two
groups of fig wasps have differentiated during the evolution and reached to the level of species identification, namely the

pollinators of Ficus pumila var. pumila and Ficus pumila var. awkeotsang are the two different wasp species.

Key Words: Ficus pumila var. pumila; Ficus pumila var. awkeotsang; fig wasps; COI; Cytb; 28S

e ( Ficus pumila var. pumila) F )& REHEE , VEZ L E R, T T R TL WL BRI BT M
IRV RN S AR R U R e v A ,‘@H‘?Zﬁﬁ?[ﬂ?l?kﬂ‘]ﬁ%“’ﬂ ,9‘;?35?( Ficus pumila var. awkeotsang ) N REZ ) AR Ff s
SEFR KA R, SR A FEAREE VLA M R (B A A A H RTAE A IS KRR A R A ) AR

R A T TEAEMRMER ZEMIERS B 507 WIS S50 55 05 T 1 3 A B, —# T R RUE RN 5AER I SCR s A
[ A A LUK I AR . AR R enT-tenL J73 FIRZ I NIA-i3 FI ITS2 J3 51 X6 e 7 1% B ¥R bR #EA TR T R B, B
NIA-i3 I ITS2 J3 41 W 3 Z [ RAEAE 22 5, unT-tnL JP81 EAFTERUNE S AP R [l — A i AR A T 6 0, %
TR B R TP R TS M (95.8 TEVEERAL ) HURES (4.8 IRMEEAAL) AR Z | H2 5 1 RS R IR EAT PSS 28, 7 R 5 R
Fig it A — AR R RS 1B R T T AR SR OC R ARIT M AR [ )

RILOR AT — B R 5 % T T 1A A /N g 1] — R AL i /NI ( Wiebesia pumilae (Hill) ) 17", 1991 45 fi St A
B MR 9% £ 7 SOl AR/ NETEFTRIEE WOk B S XA RES 5 % £ T — My /g OF B 5 i OB hR
AIIEA 25, WS BRI TE & TS AE LR I B bR (0 3t 7, AR 2 7 B RE o il ™ (HGI AR, o ik 22 1) UE 416 36
& BT/ NE S R R/ NEZ M BEC 2R A T AR5, 140, Chen 55 & IUHE £27% 6 6k 15 Tl A RIS et 25 ik (164
INEE) EURBEAE B £ T455, RN 5 B T SRUE Y F R A R, R 2 R AR R T ETE A
HBIXTF IR A RE 7, 1% £ 1 Z AN TR B A S8 SR A5 SRR < 1) R BOAL R /N mT LR A 5% 7 ) MEAE 30126 77 9 528 1 RE 4
Fe AHTCIESEA T HEAL)T ;2) % B T8 /N ] LE A RE 75 (4 ME AL 0146 e P40 I BB 25 52, m] LAE AHREAE ) 7 B, H &)y
HIIET R NERE ST KT S8, FECPHLI/NETCE I N L BEE T AEYE N R A /N1 43 A ) 2
FOBOR B Z | 2 RN PSR H VAN R 1 DX RE 7 16 43 /NI 2 5 T A8 0y /N IEAT COT PR A BIF I e B, W A ast A% JEL s oy
11.7% AR BRI/ NG O 28 R T AR ZE S04 o T B I X 0 6T 2 o Y V25 5 A [ 3 A1 14 S8 20 /N e 0 A7 0F 9
B, REFSHE/INEAEAE Sp. A Sp. B Sp. €3 MRAERN " DL R TEHE R, 3R 5006 2 8 VI E A4 b /NI R 22 5 TA% /N i =[] v
RER A T e k.

T REZ 8 /N 5 0 2 T M /N 2 (8] 1 TR 285 22 S AL AR, AR % e W T 25 W 10 43 28 07 ks MELLKE BT TIX 3 T8
RS Ky /N2 £ TR/ NI T TR [ b7 S 2P ANRI R Rl SO EONERMOCR ? X — BB MR R, 7> hrid
AR PEHUR 43— MR Dty e A B2, AR SO R 28StDNAD1—D3, LR ZR K4 COT FI Cyth = 43 FAic X 432
HOASE AR B 755 0 2 TG Ry /NI A T M WA R 7 12 B /NI 5 2 T T AL Ry /NI 22 ) 4 73 T3t A G 2R | DABITE 2 K T I 28 35F
BB R R,
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1 #EifnsE
1.1 BRI RE AT

M 2010 4E 3 H Z 2012 4F 12 AR FAERA RN T 5 TSR 42 SCI0 /N REAR B R Sl 5 (6 1), B REE Bk /N
TERUA S A JOK CEARTFIR A 1.5 mL AYES.OAE (/NG BE T, B T -20 CIRTT,

x1 TRMHEREMEEBMES

Table 1 Origin of the tested wasps materials

(s AN S SRAEHb S B 28S Hs Cyth 55 COI #5315
Ficus host ~ Wasp Species Sampling locality Code Accession Number ~ Accession Number Accession Number
ELET Wiebesia pumilae i WiePum21 KC593620 KC593635 KC593629
EET Wiebesia pumilae T WiePum74 KC593621 KC593641 KC593630
ZETF Wiebesia pumilae HH WiePum156 KC593622 — KC593631
V0 Wiebesia pumilae M2 L WiePumLQ K(C593623 KC593636 K(C593632
RE7A Wiebesia pumilae e M S0 L WiePumFT KC593624 KC593637 KC593633
REA Wiebesia pumilae N AR Bl WiePumSL — K(C593638 —
HER Platyscapa coronata N T L PlaCorQS — K(C593642 KC593634
[=Y 5 Eupristina altissima FE N gL EupAlQS KC593627 KC593639 KC593557
pig-1 ) Sycoscapter sp AL SycSpQS K(C593628 KC593640 -
EET: F. pumila var. awkeotsang ; §¥7% : F. pumila var. pumila; T 5B . F. virens; Sik%  F. altissima; “ =" FRICILAEA

1.2 JEH4 DNA AY$REL, PCR KT

B 95% WP HE —20 C T HEAE IR/ INEERE T, B S D537k JEAT 3L I 41 DNA 325, AR SER 4] DNA 3E47 H 9 R B
PCR ¥,

28S 741 L7514 28S-F:5'-ACCCGCTGAATTTAAGCATAT-3’

28S [T R34 28S-R:5'-TAGTTCACCATCTTTCGGGTC-3'

28S PN 1 44y 94 °C A 3 min, 94 CAEHE 60 5,60 °C3B 2k 50 5,72 °C {EMH 70 5,34 DMEFRIT 72°C 1M 7 min 45,4
CAHRIR .

COl J%) F¥551%) COI-F:5'CAACATTTATTTTGATTTTTTGG3'

COL JF4 N5 4% COI-R .5’ TCCAATGCACTAATCTGCCATATTA3'

COI 41 PCR 348 4224 . 94°C FiZ5E 3 min, 94 CAEE 60 s,54 CiB 2k 40 s,72 CIEAH 80 s,34 MEFFJT 72 °CIEAH 7 min
L5 4 CARIR

Cyth J#51 _Li#51 %) Cyth-F.5'TATGTACTACCATGAG GACAAATATC3’

Cyth FEHI F #5149 Cyth-R:5’ ATTACACCTCCTAATTTATTAGGAAT3'

Cyth JEHNY 14 55447 .94 C AT 4 min, 94 °CZ5ME 30 5,57 CiB 2k 60 s,72 CIEA 60 5,34 DMEHJF 72 CEH 5 min 45
W, 4 CARIR

X PCR 334 (0 7= 4 E A TI)F , BT PCR F=4 ¥ 2 TAEY A RTINS . 05 BT fS 741 B 1% GenBank L,
1.3 Hduabi

3 E 741 ) , 76 NCBL b A BLAST #EAT AU A 2, 50 P45 )3 90 55k A B, 1§ 28 Jy Bt F CLUSTAL X 1.83
HATIFHILEXT, BioEdit 3.3 B IE LU X455 #IOH [ B i )5 5 #E 4T 434, 38 T MEGA 4.0 B THEAR [R] T 510 A 25 2H i 2 ik
T, FH 4235 ( Neighbor-Joining ) ¥4 8 R G HHA T HEAT R GEE AL 40T, 1103 K2P BB HE RS
2 H#ER
2.1 WE/NEERZHEIR 28S A b
2.1.1  HAE/NE 28S FEFIA LSBT

X /N 28S JF 41, CLUSTAL X 1.83 K AAFHEAT 741 bt , B iR 941 pb JF S HEAT 4387, F Megad.0 3K {4 7H Y Data
explore PFIEAT 25 /INEE BRI IR AT HT . 7 28S P A ARAENT 55, 702 A, A8 0 a5, 233 A, T 905 B0 91 A4S, AR5 140
AR MR 24.8% , FAE S BRI 2 B A BT UL 2% 2, R AR 2 TN, BT Y /N e RE AS B 4 AT L R OT 1, C+ G I R AE
55.7%—58.4% ,C+G W& ISR T A+T &,
2.1.2  FA/NEREAK 28S FEFI Y i R 55 A0 HT

FH Megad.0 B4 1) K2P LTSGR (32 3) o AT FF & ) 1935 A5 1 B 78 0.0000—0.1503 Z (1], 2 K F 1L 43 /N b
5] 382 A% B R 0.0000 5 BT 14493/ INIE R i ) 3 A5 HE 5 54 0.0017 3 BRI 0] A P 24382 A4 5 7 R 0.0043
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R2 A/ 28S FIIMEEE AR
Table 2 The base frequency of 28S sequence

/NEERIZE Wasp Species A% G/% /% C/% C+G/%
WiePum?21 21.5 30.4 22.7 25.4 55.8
WiePum74 21.6 30.3 22.7 25.4 55.7
WiePum156 21.4 305 22.7 25.3 55.8
WiePumLQ 21.4 30.6 22.6 25.4 56.0
WiePumFT 21.5 30.5 225 25.5 56.0
EupAltQS 22.1 30.5 22.0 25.4 55.9
SycSpQS 19.7 31.7 21.9 26.7 58.4
Average 21.5 30.6 22.6 25.4 56.0

#3 ETF Kimura WS HERFE/ME 28S FIIHIEEES

Table 3 Genetic distances of 28S sequences banse on Kimura 2-parameter of fig wasps

WiePum21 WiePum74 WiePuml156  WiePumLQ WiePumFT EupAltQS SycSpQS
WiePum21

WiePum74 0.0000

WiePum156 0.0000 0.0000

WiePumLQ 0.0034 0.0034 0.0034

WiePumFT 0.0051 0.0051 0.0051 0.0017

EupAltQS 0.0798 0.0798 0.0798 0.0768 0.0779

SyeSp0s 0.1171 0.1171 0.1171 0.1160 0.1184 0.1503

2.1.3  FE/NERRER 288 PSR G T I A9
& NCBI W3k 135285 P i 288 RS EAT RIIRPERG R , T 38 4 P T ABESEIE ARG /)N e 288 J7 81 (3% 4) HEAT 04T

# 4 GenBank T #H A/ 28S F5I
Table 4 28S sequences of fig wasps download from GenBank

/NIEFIZE Wasp species 1815 Code B S Accession number
Eupristina verticillata EupVer AY616558.1
Eupristina koningsbergeri EupKon HM802744.1
Sycoscapter australis SycAus AJ298400.1
Sycoscapter roxburghi SycRox HE793252.1
JH Megad. 0 %R 4%} 52 5 713 55 GenBank H1 T 2k Ay #5 /) i WiePum156

28S J¥51 i NJ( Neighbor-joining ) 32, Al i FH 8 42 filiBE 1000 A 2 WiePum74

BT RS AN LB S, B REREWILE 1, Hhg %9 ' WicPum21

73 MR 0/ S ) — 2, B B 4 K R, B T L

Tl /INuE 3 AN REAS FIRE 2 15 /N e WA BEAR 45 1 ST 3R ll— EupVer

L PCR B R LR/ 5 % £ AL RN A WFE“PK"“

B a7 T — A S o T o S A B 1/ A R 5 7 SWAUSE“"AI‘QS

B XA FE K, 3% Uk B 28S 72 81 T LA Ry /N e 43 F o 28 1 2 cRox
A, & IOOE Z?clgpQS
2.2 B/NELRIAR Cyth & COT 350 HT
2.2.1 Cytb 5 COI ¥ H A 2H i S 28 R 43 i

(1) Cyth JFHNH LA 55081

S/ Cyth 751, Fl CLUSTAL X 1.83 447 7 5] b
ST, BRI HERY 376pb FEFIHEAT /KT, Mega 4.0 #4:9 Data explore S04 34T £ /NE Y BEEL A B0 HT . 78 Cytb FEFI | A28
{1 243 A AE AL 132 A4, T A5 B LA 73 A4, BB AL 59 A4, RN 35.1%, A,T,G,C PURGEFE R F 3 & 50
32.9%,43.2%,9.7% ,14.1% ,A+T BPFEI &8N 76.1% , W3 & T G+C & & F56 B B B 2R LR 741 1y 2 R RS

B 1 $REEEMERR/INE 28S FIIRGREH
Fig.1 Phylogenetic tree reconstructed using NJ based on 28S

sequence of fig wasps
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Cytb B0 F A [ st FIAZ T BRI R RIS G L3R 5, Rl 11, Cyth FP A RS T A98 A 008 1 A+T S R, 5
SALE AT B RTEIA 92.3% , A+T A JE A B, o T Ml i R %R 54.3% , 16 Cytb 3£ R 7E 2568+ _E 5
Mk, SEEREEA Cyth A AR PRI B BOR TR, B0 14 =7 s i (si) AT (sv) A 2E BSR I B T — .
A

£S5 Cytb EWFARMAREESNERBHEE KR

Table 5 Nucleotide frequency and substitution of Cytb coden in vary site

S F AL Codon sites /% C/% A/ % G/ % A+T/ % si sv R(si/sv)
Si—{% First 31.8 16.5 34.0 17.7 65.8 7 10 0.7
557 Second 43.6 20.5 26.7 9.2 70.3 3 4 0.7
%5 =5 Third 54.3 5.4 38.0 2.3 92.3 12 19 0.6
JABREEA R Total 43.2 14.1 32.9 9.7 76.1 22 33 0.7

(2) COlJFFNH B A T 5347
X /N COT 741, CLUSTAL X 1.83 B4 47 17 81 X, R BB 1Y) 931pb P B #4720 8T, FH Megad.0 X/ 71 1 Data
explore FPFHEAT 45 /N B BRBE LR AT , 76 COT 551 A ASAE (7 o5, 641 A, AR AV 5, 285 A, T U5 B A% 99 A, F T v
186 A, MRS Sy 14.2% %8 Cyth FEA RS AR, AT, G, C TURMREL -2 & 1 32.5%,39.4% ,16.8% ,11.2% , A+T
B h 71.9% , BE R T G+C B i, 5 Cyth P8 —E4F A i B R du2obn i 8 51 A S [R5
COT AR [EIAT 4 A%FH R AT 3 MBI e T L3R 6, APl 41, 5 Cytb FAIARML COT 7 B H—F 145k L A+T
SR, 5 0L AT 8 86.2% , A+T ela e B i, B COT BRI % i T ] Ed A it

F6 COIZTWFAREMANREENRRFHES KR

Table 6 Nucleotide frequency and substitution of COI coden in vary site

HHS TR Codon sites /% C/% A% G/ % A+T/% si sv R(si/sv)
Si—{57 First 34.0 9.9 32.1 24.0 66.1 15 21 0.7
%5 A\ Second 41.7 17.8 21.7 18.8 63.4 8 13 0.6
%5 = {5 Third 2.6 6.1 43.6 7.7 86.2 29 39 0.7
SIS Total 39.4 11.2 32.5 16.8 71.9 52 73 0.7

222 Cyib 5 COI 55 A1 B oA

(1) Cyth JPHI AL 1 B4 Hr

i ] Mega 4.0 B4, 35T K2p BRI 99 19 15 90 ) (40 A4 B, o 450 i T s AL B B A 83 I 26 7, iR/ N R A 1 1R
TRAEHE B TE 0—0.3322 2 (0], & & T8/ NS AR ] 135G BE 250 0.0164 , E 75 F2 05 /N A (R [B] 38 A5 E 5k 0—0.0081, -3
WARFE BN 0.0054, & £ T SR A/ N Z [ (i 2 BE 85 0.1369—0.1416 3 Z 5 0.1385,

£7 ET Kimura WSEHEBE/NE Cytb FIIMIREES

Table 7 Genetic distances of Cytbsequences banse on Kimura 2-parameter of fig wasps

WiePum21 WiePum74 WiePumLQ WiePumFT WiePumSL PlaCorQS EupAltQS SycSpQS
WiePum21
WiePum74 0.0164
WiePumLQ 0.1369 0.1374
WiePumFT 0.1369 0.1374 0.0000
WiePumSL 0.1412 0.1416 0.0081 0.0081
PlaCorQS 0.3487 0.3506 0.3031 0.3031 0.3009
EupAltQS 0.3816 0.3959 0.3206 0.3206 0.3186 0.2734
SycSpQS 0.3235 0.3322 0.3173 0.3173 0.3153 0.2260 0.2584

(2) COI JFAl R L B B 4 i
iz i Mega 4.0 B, 26T K2P AR5 W0 W P 5 18] A0 a8 AL B, X4 S AR E BT 43 I 8, X6/ NG Ak ol 7
A R L HE 25 0.0038—0.8707 7E 22 [8] , % & FAE /N A ] () a8t A% BE 25 7E 0.0038—0.0153, 348t (£ 5 4 0.0102, ¥
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IHAGRI /N 25 BE A ] 3R AL BE 50 0.0048, % £ T 57 1L M /N 22 18] 1 38t 15 #5254 0. 1854—0. 1938, -3 AL HE B Ky
0.1896,

%8 ET Kimura WS HERIE/NE COI F I MiEfEES

Table 8 Genetic distances of COI sequences banse on Kimura 2-parameter of fig wasps

WiePum21 WiePum74 WiePum156 WiePumLQ WiePumFT PlaCorQS EupAltQS
WiePum21
WiePum74 0.0038
WiePum156 0.0114 0.0153
WiePumLQ 0.1938 0.1883 0.1936
WiePumFT 0.1909 0.1854 0.1854 0.0057
PlaCorQS 0.7705 0.7653 0.7653 0.7860 0.7753
EupAltQS 0.8510 0.8456 0.8522 0.8707 0.8707 0.3591

223 Cytb Je COLIFHI ARG R B WA EE
SR TSI AE NCBL W35 1 34T Blast AHRIPER 2R, F 204551 8 P #%5/N&EY Cyth JF541 5 F COI T3 (WL 3£ 9) 55256 fir
P E— R8T R L TR (E 2, 3) SR/ NEZ R Rk BIHN.

%9 GenBank ET#HKE/NE Cyth 5 COI 575
Table 9 Cytb and COI sequences of fig wasps download from GenBank

= L RS

A S Vi i ot .

Cytb Sycoscapter sp. SyceSpl AJ298410.1
Sycoscapter sp. SycSp2 FJ438147.1
Eupristina verticillata EupVer (GQ368000.1
Eupristina koningsbergeri EupKon FJ438106.1
Platyscapa soraria PlaSor AJ298440.1
Platyscapa ishiiana Plalsh HQ890654.1
Apocrypta sp. ApoSp DQ873886.1
Ceratosolen sp. CerSp DQ873816.1

COL Wiebesia punctatae WiePun AF200414.1
Eupristina cyclostigma EupCyc FJ619221.1
Eupristina verticillata EupVer AF302053.1
Platyscapa corneri PlaCor AF200405.1
Platyscapa sp. PlaSp FJ619237.1

JH Megad.0 AR S28 A5 5 GenBank H T 2R MUK /N Cytb 5 CoI 74 NJ( Neighbor-joining ) ¥ , [F10st FH B 2 3 AE 1000
UG5 F RG240 SO B AR, L R G AW UL 2 & 3, Kb R FEA g TR — A& A R R i R AT 2R 21—
&, RN MBGE RGO R, HE T PR PO 1 R G B WAER S, 5% £ 1/ F R i AR BIRFHFhAs | 2 B T8 /N g
SRR R NI SE 43 INE R — SR 5 PR TR 2R B2, 3 R L PR 2 (B SR % 0C R ARXT R, IR AR T — 2 1Y
5, BAET/NEERREAS I Y X A3 TT R X BERA Cytb 55 COT J AR /NS (1 R 4P 19 43 FARic
3 g
3.1 3 FOrTARICERIE AT

RZ2AE U AR T 1 T Bl AT S g v R RS — IR A PR — D I & i R R A B, R — A
LR AT RS S E AAEAR KA I, 5 MGG RIS 05 R AT S e ) Rh— 4 AR HAIE — MR S E Wb, R X
REAEAE O S 45 AR HER > L A ST ARl AR 288, aRifA Cyth o COT = A K BEIG R HEA B 5, 33 BF il bk 0 1 — >3 1A
B ERMNELEARMATIRATRMIRE, X 3 B EARICT 5/ Hrai KR W], 288 J7 41 h 4 FgsiBE (Y & B4 T3, G+C
BRIE A48 5 R 56% , LU A+T B S BRT R, A7 Campbell /N ERE 28SD2 79110/ IN e SR K 45 B I) 89 R 58 4 5 R R EATWF
FESAHH 28SD2 JF 81 G+C Bl A & ki @ A 25381 D Cyth 5 COL B[R BEABRAE AL AR — B0 /s 1Y A+T i ] i
52 1R RS R A R S R A /N R A L R AT A+ T35 5t i 1o A R a1 O L Cyth B2 COTHE [ 7E 55 5 7 (9 AN [m) o7 o5 I i 7
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56 PlaSor
29 Plalsh
36 PlaCorQS
30 CerSp

EupKon 86 EupCyc

66 EupAltQS 96 EupAltQS
ApoSp PlaCor
99 SycSpl 66|j':1)1aC0@S
ESyCSpZ 96 PlaSp
76 SycSpQS WiePun
100 — WiePum21 93( WiePumLQ
L WiePum74 WiePumFT
0.02 100 WiePumSL 0.05 98 WiePum156
E— 100| | WiePumLQ 495[( WiePum?21
87 | WiePumFT 75! WiePum74
2 BEEMRARNGE Cyth B RER B B3 ShEAMRATRME COlFFIRER BN

Fig.2 Phylogenetic tree reconstructed using NJ based on Cytb Fig.3 Phylogenetic tree reconstructed using NJ based on COI

sequence of fig wasps sequence of fig wasps

&TXTM%E@KIEJW% P IR EE =75, Cyth FE RS T 1955 =005 1 A+T M85 92.7% , COT FE % AL A+T (1

TN 86.2% , IXFIMR U= AR 1 S R T e KON A T2 =N AR SR AR 2O R MUBRAE | B AR AR SR AN 43 R e B TR 4 A
E’Jﬁélﬁf%‘ﬁu XA /N R IR /N, 32 31 SR IE PR R RN, 588 25 A i R ok
3.2 3 FparFhsicE VST

PEBEAE M4 FARic, 2 FH DNA JFAIHEA T HER AT A AT, AS 6] % DNA 790 76 2L M i sp AT (R R R D B 9T 7R 32 19 R 5%
E055Y, v 2 ol 7N I WT(T 4= 22 e B A 5ol €0 = O B .77 N 1 s e Y i o WS i DO v & 10 e o S TR I AR S S S SN
IR EEsR , FEXTRP Fl &8 SRR A 2K B Te A TR T I, R T B R I T b 10 B e R 78 S T B, OB A R PR TE SR 2%
REBE AR R Z MAEAE R IR SRS B AT X IR, (HR SRR Z MER | H B 1 o KA, B T8
943 25 B ot 2 8] 7= A 43 AR B R T] L A A8 , FER TR B BRI 2 R R AN R TE S L AR R TRTE R KN 22 700 720 FKF LB & TE K
TROE R EMES B IR HT I e BRIk (0 B 8 Hﬁﬁ#ﬂ’lﬁ?ﬁﬂﬂfﬁﬁﬂ‘ﬁ XK 3 R AT K2P iRl
FRES /M HT T, 28S 51 /NG REAAR B 3 AZ BE 85 2 0—0.1503 , Cyth B 5/ INE BB IR B g 0—0.3322, COL FE 4B /Mg s A5 7R 85
0.0038—0.8707 , X Ui Cytb 55 COT Ze PR kb BE et | 1 28S e FAHNT LU SE , A WFSTIAN 28S F BHAR®SF, HiE &=
Broc(Jm RN RER T M7 B RN 5 B R TR /N 22 1] B SR G 06 RARAT , B B A N [ — AN F
ST A4k 8 BE AR X B89 Cyth B2 COL JE AR WG -4 T R R B TN E Y
3.3 RES R /INGE L B TRk NG O TG R R R

Xt —SEBh I Cyth FER P A 40 HT WA, B AR ] 1) 25 57— RETE 0%—4.06% , 441K 22 Rt 6% it ki B~ R R B
WERPERRR A S Xiao ZEFSE T RFE /NI Cyth JE R 81 B 1] 25 53— SR AE 119%—22% 22 0] ARSI 06 v & T A5 4 /N e
AR Cyth BAEHE BT 0.0164 , BEH (LA /INEA R ] Cytb 1751 F- B8 L BT hy 0.0054 ;5 % £ FAL 0/ NG L5 e AL 4 /Mg
HEURZ (] Cyth P83t A% B S 0.1385 , W HR{AR ) 1) 338 £ 1 735 I S G T R 1A PR S A5 R AR 22 ) 1) 3k A5 B 8 | 3R WA R 15 0y /N e
5% T M/ NEZ [ 738 5 2R 8] T i) AL K

Herbert F|FH COL JFAI%F53 H 7 J& 5 FHWY 200 435 S B U ifb 47 K2P 84 B B i o B, R P 38 22 540
0.25% , )& INFhA] 25 5 7F 5.8%—9.1% 2 [8] , FHAEX 22 50 6.8% ) | HRTETFh/NeRpa] Fi 2 5 0FRER KD, 25 A%
(2005) FIFH COT 3 K JRIE /N 23T R G0 A i Bt A B S 390 1 22 KA Sk IX 49 b ) R Y 56 2R O FLRR ) L 2R 16
Xf 189 FhAR/INEJEAT COL P8 4387 7R , 24 123 AF(65% ) TR N 25 5 /T 2% ,32 N FfH(17% ) 19F N 22 - 4E 2% —5% Z W],
BI3LAT 155 4-Fl(82% ) BIFH 227 /INT 5% ;24 132 FH (70% ) BYFh B 22 F4E 10%—15% 2 18], A 32 DFh (17% ) BFhi) 225K
F20%"*" . Zhou ZEAEXT Philotrypesis /NBEHEAT A0 F 5 RE B, BRAR/INEERY COT 41 22 51K 5 5.8%—6.0% 5 1T LS 12 AN [ )
T2 ARSI B AL MR /N A AR TE] COT 8138 1% 1 B o 0.0048 , & K T 15 4 /N 45 BEAR ] COT 817 24 3 A4 1 25 oy

0. 0102 ; 7 X T-& /N 5 1 75 1% ¥/ N T AR ] COT T 91 - 240382 (2 0 B9 R 0.1896 , A /NIETF A [1] 114 358 1% T 8 I 4l R TR T

AR Z I R AL I S, S2 i P BT 9T 1 22 B AL /IS S REZ AL /NG Z M DL 28 8 A TAR K434k, AR Fok P L 4k 3
TR SRR,

L5 ik, 3£F 288, Cytb K COT 8 T3 A 25 SR B, 4 b X A T 75 1 03 /N e 2 5 T A% 93 /N e 4% | R 4R PR 3 1 ok 1
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B BERARN , BEA AR 20 AL , Cyth 55 COT 81 23 M 235 58— BRI 38 JE MR 2 1) 119 36 A2 B B S8 3 1 o ) 2 e ) ZF-, 2
Chen %5 ANBHF5E 7 4 A 0 DX 5 1 3 /N e 15 5 R A b/ N 22 [ AP TE A TR o | DR MG 1 B/ N e 5 8 6 1/ i
A AR P R Rl

B - Bt T 2 Ry A B A AT O R B AR R B
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