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LT RZAEMRARE, (T8 IRSARPIA R RS %, WH 110036

EE L SIS ) A g — R AR X SR Bl X B — PR A FE R N AR PR B8 I 45 2R . RSt , 24 929% 19 55 2 ke e
il AH B RC ] 2 R P AR 2 EAF AU SN SRR G, R BT AL 2 VE LS IC ] B2 55388 A4 PEAS TR BE i — Bk, 22 (11148 (Parus varius)
STk S PR BT 1 /N B AR S R S AP AN G 28 4 1 R ATGHE 385 X 2 €5 1L 28 AT SR A S8 LU e L
B TCUS I ARG B S INACAL B L], 45 9 B 7R 145.45% (20/44) W SEAFTEUSIMCAL , 14.39% (38/264) B8 g i 4748, B
Fe o, 1126 B B IS SN SCRUK T o i — DR ILUS S AL R A R R B5 SR AN . (1) A TCIS AN AU At s P SR A Z (]
B AL AR TG 35 25 57 (P = 0.504) 5 (2) A IS N F AR TCIE ML E T 28 & B (P=0.118) DL B§ S
FUR PSS FAC SIS N PR 2 G B (P=0.206) BITE 3525 5 . (3) A WS HMCBUR T s 9 AR S USSR 18] 8 JUARAESE b7
L, 22 R BIR W (Ps>0.05) o £5 1 dh oM s il 22 0 L 48 i S A AL & A S AR R (8 AL A 2 PR TE 06, 1878 1o LAl A 2
HATHRTT

KRR SO L WSHNCHL; EARMINE ; JR G Je(ailige

Extra-pair paternity is unrelated to the spouse’s genetic compatibility in varied tit

( Parus varius )
MA Ruigiang, CHANG Peng, WAN Dongmei” , JU Jing, ZHANG Lei, LI Donglai

Key Laboratory of Animal Resource and Epidemic Disease Prevention, Department of Life Sciences, Liaoning University, Shenyang 110036, China

Abstract ; Mating system of animals, as a stable evolutionary strategy, is the result of adaptation to the surroundings as well
as their inter-specific environment. About 92% of birds are social monogamous; however, many social monogamous birds
have extra-pair paternity ( EPP), which shows the difference between social mating system and genetic mating system.
Varied tits ( Parus varius) are social monogamous, but their genetic mating system is not ascertained. Our research
indentified the EPP and determined its ratio. The results showed that 20 of 44 broods (45.45%) had extra-pair nestlings
and 38 of 264 nestlings (14.39% ) were the result of extra-pair fertilization, which indicated that varied tit was not strictly
socially monogamous but with a high level of EPP. Further studies of EPP occurrence in varied tit showed that there was no
significant difference between the broods with EPP and without EPP ( P=0.504). Comparison of heterozygosity between
within pair offspring ( WPO) from the broods with EPP and without EPP also showed no significant difference (P=0.118).
The same was observed between the extra-pair offspring ( EPO) and WPO in the broods with EPP (P =0.206) and
additional eight physical indicators of WPO and EPO in broods with EPP (Ps > 0.05). In summary, the emergence of EPP

in varied tit was not in favor of the genetic compatibility, which warrants further exploration of other aspects.
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ST T A B ) B A AR v B R S B R S R b A i S AR A G IR AR
— bR o SR B e — BB A FE RN P R E N A 2 S A o R 1 2K B o 11— A
i AT S8R 92% RN B> L 1528 v g 5 T A A P B e A S TR AT SR R R S AR A i
o WS 4L ( Extra-Pair Copulations, EPC) , #8& 4 T #84h 32 B Jf H S 280 T 8570324 7= HE 1§ 71X ( Extra-Pair
Offspring, EPO) s Tﬁﬁﬁl‘ﬁ&*ﬂ( Extra-Pair Paternity, EPP) , AR WS SN SZ K B9 FACFR M IS N AR ( Within-
Pair Offspring, WPO) "' | ATAFEAMF 5T & B, BABCH] 2K A US SMEC IR G2 Ak % 3k , 26 I sh 7 o b idk &
PEUSTC I (social mating system ) 5 HSE PRt % b 19 BHE T FE ( genetic mating system ) AN I& 584 — B, JUHAE
— ot 2 P R R A N R TR B 28R B A e ( Tachycineta bicolor) SR ( Acrocephalus
arundinaceus ) (o] KINAE ( Parus major) (7] B ( Dendroica petechia) 8] R ( Troglodytes adeon) (o) &

H A E PR BT S ARSI Y SCRAR 22 (HR S 2RI 2 Az T PR B B AN JE G — Ui 12, st AL AR 21k
AR H B T Z DB — A AU IA A L SR 5 0 A7 e e %) 56 AT L e 5 A8 e e ) R R S A 2, IR
2 MEVE T REIN EPCs HaRAS IR AG FIZE Y L SCBE X G2 0] A st AL A DL ( SCIRE ) 2 BB 3ot A M A M 1 i 22
FEBRU SRR ] SRR R () 2 S S I TR A A A e . AR AL AR S R INT , B AN LA (1 3 (]
U2 SMEMER SE R AU A2, RIS AR A FAC LU IS N AR 2 B B e L O FLk 38 2 LR 7=
W, AR R A A S

et 114E (Parus varius) A B IR /N ZR AR 85 2% , Egﬁ‘%ﬁ:ﬁzﬁﬂz, B REHOR AT o
— B LK, A LA B A R A 528 TR BT A — M ML N — DR BE S DN AN AE TAEAR
MR AR H (U I FRATT0 2% €0 Ll K 1 B AL K I, B R e SR I ZR Iy 251 3 S —2 i 3h i 1
B, TR SO BE 7 A T ABE R AR AN R AF R TGy AT T R R PRS00 25 2R o 2%
IR FTEIS SN ARG, Sy 1 i — 20 B LA SN ACAL 91 S WS S ACA I A A T L, AT 15, O D 3t
FEARBSAE R BE T &, PRIT 2 0 LR IS AN AT R A= S AL

1 MRS

1.1 FEACREE

TL TN B ZRARA DX AN T3 AR 24 J5 R T T 358 P A G0 L X 2 b XA 4 9% U 3 8 20, BT R
3574.7 hm® | I TEFTFERER ARG X AL T TR, Hdb K A X R S5EIRE Y X R 1385 b
W B A LA e B A BAEIAR 15217.3 hm?®, 2011—2013 4F 2—3 H {0 11148 JF 06 5l 2 /i, ZE W H
SRR XS N TSR ST BFHHA 51, 4—7 A XA SAE T RGN, 0 Sk & AR A IS &L, 7Ed4 a1l
AR 5—8 H WA I SR HIAS S 56 2H A B A N TSR B0 4 B A 0ok o SR MR 20 10 )80 5 AT 9T, S8 0 2047 38
AT A KB [ I 2 5 5 1 9 FAAE S8 (IR IR B R R W T B IS S R K
R ), 4B T AESE AR B S K AR S 10 H RS EA 740 S 30 R SR AR FVARAE S 500 & T4, IR
FEA TG UE A I I TRARAT . A MR AMET OB SR LA REAS , BT 5 95% & BN /K I PR AE . T
HREAR-20°C KA I-AT .
1.2 S ik
1.2.1  Fefailige 5P 2 rY $E

B AT A 8 4% R B UL PR RE AR 29 K KA R/ (IR AR T T oK 21 ) |, 2R FH BRI I3 - S8 0 il 2 0 B U
il DNA | JEEUA LR 20 DNA 28 0.8% IR B FL T ARG | —20°C AR~ A7 45 .
1.2.2 % T A DNA [ PCR 41

A URIZH 22 138 o G 0 LR R G Rl b A8 SRS T 10 A TR A, AR SEI v I T 7 AN B
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BE ZBPER I TR AV 5 . Pava09 . PavalO  Paval4 . Pmal79 ,PmaD22 Pmad48 Pocc6' 2" T AV E (F£ 1),
WHT WA R LA T AR R AT BR S B 8 B, 1 T8 A R R 3 B 5 46 b1 56 35 A W B 25 RH A R &)
e

PCR MWK Z Ky 20pL, Hidr 5 AN 45 ( Pava09 , PavalO  Paval4 . PmaD22  Pocc6) 4 J2 W A& % 4 - 10 X Ex
Taq buffer 2pL  dNTP 1.6uL Ex Taq 0.2uL ddH,0 14.1pnL . DNA 0.5uL 5P Primer 0.8pLx2,PCR S W FEF N
94°C FAEYE Smin, 94°C 48Pk 30s, 59°C iR k 30s, 72°C L 30s,35 G ER, 72°C ZEAH 10min; HoAth 2 47 55
(Pmad8 Pmal79) By WK & N :2XGC buffer [ 10pL,10xEx Taq buffer 2pL dNTP 1.6uL . Ex Taq 0.2uL,
ddH,0 4.7uL .DNA 0.5pL.5P Primer 0.5uLx2, PCR KWV AT R . 94°C FilZYE Smin ,94°C A8 P4 30s, Pmad8 58°C
iRk 45s,Pmal79 61°C iR *k 30s,72°C #E{# 305,35 MEHF,72°C ZEff 10min,,
1.2.3  JERE R AU E

PCR P=¥ 3L R 40 B ABI3730XL H 3 I 74X £ ¥E 47, L ROX- 500 ( 1€ ) 7E Ry 43 1 & W bx, )
GeneMapper 4.0 BFFEAT S5 FE R A FUEN S R4 AN TR . R Cervus 3.0 BT 4 (0 1L 46 FE A TR
T AT RN S BRI RECE (V) WBBAR A (H,) , MEEAEE (H,) , 2805 B & (PIC) , B HER:

GEOBFANRELIC S TR S B DVBE , B FH Cervus 3.0 AR {4 X 44 8120 (011148 B0 84 g 740k
TTACAEERE , Cervus3.0 A SR K AUSA M SRR AR IR AL, X T — A5 8 1 T4 I 2% 18 3 T rfy vl
RERBEPE-HEYEXT  JF HETHR 7 = F B TRl 75— B EARACE T, B2 AU PR 5 4015 5
BIRRAELAR L, 3R T AR RIE TR R . MRIEE—FRAZ T ACREA A5 , A ST 9 ACAR JE R e TR 8 Ok i T
R E AR 25 BT Fa TR 0 SCA 2 SN AH , AR IS N AR, B I AR I 7718,

X1 T HRIEREERR

Table 1 Information of 7 microsatellite markers

(45 Tocus 1YP51(5'-3") FOkric FOLHE HEIFT SHKE
e Primer sequences(5'-3") Fluorescent mark  Fluorescent color Repeat type ~ Reference length (bp)

F-TGTGGACCTTATTACCTTGG
7
Pava09 R-GTTTAAGAATGCATTGAAACATAGC FAM e (ATCT)13 213

F-GTTTCTCCCTGAAGAAAGGAACAA AGAT) 11
Paval0 CTTTCTCCCTCAAGAAAGGAACAAG TAMRA g i) (ACAT)

R-ACACAGACTTCAAAATGGAAT (ATAG)2 246

F-ACTGACCAAAGGAGCAAATA
i ,
Pavald R-GTTTCTCTTTCCTTCTGTCTTCCAA TAMRA e (AGAT)13 196

F-GGA GGC TTA AAC ATT CTG TGTG n
Pmal79 R-GGGCTGAAGGAGTTTGCTAC FAM e (T6)14 176193

F-GATCAGAGCTTGCCTCAACAC
e
Pmad22 R-TCTGGGCTGAAATACCTACCC FAM e

F-CACTCAGCCTCTCAGATCTG
He __
Pmad8 R-CGGGCTGGTACTTATTGGGAGCC TAMRA He (T6) 11 178199
F-TCACCCTCAAAAACACACACA

- e _
Pocc6 R-ACTTCTCTCTGAAAAGGGGAGC TAMRA e (CA)16 156174

(CTAT) 15

403
(CCAT) 12

1.2.4  BALARIVE BT

fdi 1] Kingroup 2.0 THEMAE] K2 R AL R, ARG B2 AT LR RECE RS | UE B WS MA
A DI B ABLAR T IR b B AL SRR 1 S M Y SCHRBEE . Kingroup 2.0 BRPFHA 5 AN OC T RO A [H) 382 4 A0 A
(SRS 250 Wstn, Py roc( Queller & Goodnight's estimator) FEAR ST A A 3k >R FH 1), PRI A SC R FH %
FEVR AT AR U 2T . A TR 7 A D RS 4G IR B R (EEGE BN T3 TR0 R (HIE (1
WMEIERE T 0.5) o AR5 IHE T LUT JURR S AL P OC 58 (0 JCHK BE (B . 50/ F (1 Cervus3.0 B 48 5 ) e/t
(ECAE ) e/ e (AT B M S5 LA BT A e ) /M (AT M 5 e i A i) ) DR S 0 R B0k T 24
TN Ay S R 18 T 3 A 35 A1 R ol 4 0 2 A A2 A, BT AR v B X AT A AR 8 DGR BE AR AR A 43 ST
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1.2.5 ZEF/0H
FIH Cervus3.0 15 2R RN S A2 G PEE B 456 N TG 5 i iR il s rpR e A2 &
J#{H ( standardized individual heterozygosity , SH) , ARUEAR 2 A BE AT T 72 R 4= A0 i 1) e 43/ F0oE v >R
7 5 B e e )
1.2.6 Zi59HT
TEAF B EAS E GRS, HEAT LA N LT ge it 204 (1) J U K55 ( Mann-Whitney U test) 70 TGS
HMALEE L R A5t AL AR 5 (2) T U K3 20T A TCHS S SCALEE TR 2 5 B2 5 ] T 46258 ( Paired ¢
tests ) 73 M A IS AMACAUER Fr I A FAURIIE Sh AU A 5 B2 (3) HTER D7 22 23 M i X A B M ACAUER P OIS I
TGS FARMESE (12 H) FAT U AR A E R K R K W98 B /5 B S ik
Ko B Eds ik fe SPSS17.0 Hhogal.

2 #R

21 MBEM S ZEE

T AN A A L FEAR PRIV AP I M 25, MRAE Botstein SFHEH 1% PIC i it 55007
SR ZBMENPRE . S PIC > 0.5 B Sl DR S G0 L A R 281 2 0.25 < PIC < 0.5 B, B A
SN B TR SRR 2 51 2 PIC < 0.25 B i DA S A 3 AR 281> AR Scrfd
FA 7 AR A 0 PIC KT 0.5, UEEABE FH Y 7 AN A7 4 Y B B i 2351, BoA B m iR i s
F1o T AR S A BREEEACHEBR R Excll 4 99% , REUARACHERRZ Excl2 7 99.95% (3 2) ; tumh 216, fff
FHIX 7 AR AT ST R — A AR R ARG R R 99% , T FEHEAS L HIAY 7 B0 1 R SCAS B4 o 1 %6
AT LLIAE) 99.95% , 1T LIAT R XS 2% o 1 A8 1A 7 AU RE

X2 TMHIEMNRHNESEESH

Table 2 Polymorphism parameters of 7 microsatellite loci

(A SRR WEARRAE WRRAE  ZAGESE AROHRR AEHRER R
Loci N H, H, Pic Excl 1 Excl 2 BB F(Null)
Pava09 12 0.816 0.828 0.803 0.517 0.345 -0.0008
Paval0 11 0.848 0.825 0.801 0.516 0.344 -0.0151
Paval4 7 0.772 0.753 0.717 0.637 0.391 -0.0181
Pmal79 10 0.810 0.855 0.835 0.459 0.295 0.0270
PmaD22 12 0.785 0.849 0.829 0.472 0.306 0.0383
Pmad48 7 0.722 0.723 0.671 0.695 0.524 -0.0089
Pocc6 16 0.722 0.882 0.867 0.391 0.242 0.1013
4418 Mean 10.71 0.782 0.816 0.789 0.527 0.350

S Total 0.99000 0.99948

e

N S5 3 FEL Number of allele; H,; M%EZ% A & Observed heterozygosity; H,: W2 %% & ¥ Expected heterozygosity; Pic: £ &5 8 & &

Polymorphism information content; F'; TR FL R Null allele frequency

2.2 SHUERE

44 NEFHE DA 20 B (45.45%) FEAEMS AN SCAU IS . 1§ A TR0 8(38) o BT 1R Ek (264) 1 14.39%;
2011.,2012 F1 2013 4 3a WEHMFACLLBI 518 0 11.1% ,16.8% 15.07%
2.3 OCHRE R 50

ZRe L EREAR [R] DI B R BRI 245 SR L 26 3, B F10) A B A1) A G BR BE A #3E T 0.5 (R=SE) , iIX 5 il
HIAEAT , K, Kingroup 2.0 3419 OCHR BEFR IR oo PP 2% €8 1L A8 AR 1] I B2 2 A R0 o e/ B/ )
PR IR B (B AR A5 T, PRI, JOT SR R AR T LA ST R4 s L 28 bR LS 0L
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R3 RXF . BF HEERE RS S B XBKEE(Mean +SE) 1 95% BFX[E
Table 3 Correlation values between father and offspring, mother and offspring, male and male, female and female and 95%

confidence intervals

PENLES Mok SRIR B bR LR 22 95% B {7 X [F]
Relation type Number of dyads Relation + Squares of error 95% Confidence interval
A/F Father and offspring 142 0.505+0.012 -0.019—0.029
+J:/F Mother and offspring 206 0.519+0.010 0.000—0.039
Hf/ 1 Male and male 26 -0.051+0.039 -0.130—0.029
Mt/ #fE Female and female 29 -0.057+0.029 -0.117—0.002

2.4 PCABRNS AL ARRIPE A

A WS IMCARE N TCUF ML E B =2 7] 19 353 7% A RLPE T i 3% 2% 5 ( Mann-Whitney U test: U=83.00, P=
0.504) , B A 011148 B A (] i st (4 AR U S5 S R B IRAMORE R (K 1)
25 TIAGTEE

AUWSHME T IE N 5 TSN E b FUR 4 & B2 IR 183 22 5% (Mann-Whitney U test: U=
2323.00, P=0.118) (& 2) . A USSMIAE PSS SN TN 24 5 FE Z IR0 1 25 25 5 (Paired ¢ tests:
t=-1.300,P=0.206) (& 3) .

0.60 g 1.40
_ —_ = T T
040 - 2 120
2 E )]
# 3 =g
=5 020 | éﬁ g 1.00 -
g - ¢ g ’
25 oL <2080
=2 & e
Q
£ -020 - B % 0.60 |-
— 2 i -
=
e
-0.40 — ‘ | £ 040 | [
A ISAP AU EELN = 15) FEIGHP AL LN = 13) A ISR TEIEIP AU
Nets with extra-pair Nets without extra-pair BWATFRW=91) TR = 60)
paternity paternity Extro-pair offsprings of net offsprings of net without

with extra-pair paternity extra-pair paternity
1 BB B E F R EUE (RLSE) SN NAI X R
Fig.1 The relationship between spouse’s genetic similarity and

EPP

B2 BIEMIREFIBENFRELBIINERTFREEGE
Fig.2 The heterozygosities of offspring between the nests with
EPP and without EPP

2.6 WEHNFACFIIEN FARAE S B
LER RN AEA BSSMCBUR E P IS N AN FRAR T A7 AE B35 22 5 (P<0.05) TR K K B K% 8 WiARME
WL RELF(Ps>0.05)(F£4),

3 itig

SEAUSERE W I AT 3 Rl i HEBR I R EARE AL HEBRA T R (RO
) et s 24 R PRI RO A T3S0 2 R N 2 2R B 4 S U DR 5 |, e ) s 24 B e e G, DR A 5 4 B4 57 A5
oA MK 2 B T S A R RN 2 AR G T RE M, DR G HERR 5 AR HERE 3R RR R HE, Cervus3.0 K
AT e KA SR IR AT ACA S 2 , #E 95% F11 80% B A7 /K F T, il i AL SE LSS AR 1 LOD B (fRLSR 1) [ 4R %F
B0 Wl 2208, NE A A E ik 58 P AR R T B B A5 . 306 5 FARAYAE & A0 B AR ), A =2
ZFARNEE N FAC, 2 RS AN 1R, 7RSSR RE I, Cervus3.0 3R AN T HEBR IR A MR ME A0 2, & H T

http ; //www.ecologica.cn



15 LR A Rl AR SN ACAT S BC A ] 35 A AR 2R 1 TE G 5023

AL T R R e M ik

ABEFE R E G R BOoRE A TP A
14.39% (1 AR S ST A8, B BLH2 0B e 1l 48 A
USAHNECAT A SR 2 BF A AR TP 8 2R 27 BB NE
A 3 U —E TG S A BLGAE h& B RE, Horp
— HUA]REN WS A B

R AL A AR B, M E T REE S AR A
AR IERE S E A v TR AL T i, — LB 5 SCfr
“ AR R A U DA A 3 SR U Sh S T B 9 A T

_.

N

(=)
T

Ju—

[3o3

(=}
T

<o

%0

S
T

o

=N

S
T

IR B
The heterozygosity of standard individual

<o

IS

S
T

IFRW = 16) HATFREO=16)

H‘Lﬁﬂj [26-28] . {B& ﬁ — LR ﬁHE ~ SIZ j:# 1& ,fE% ﬁé , ﬂn Tarvin Extro-pair offsprings Within pair offsprings
XD A0 A (Malurus cyaneus) HIBFE 7R , Mt B3 AR T RS TR

SURHMEEYEZ B 3 AL AR A L EATT S FE A — Fig.3  The heterozygosities of offspring between the nests with EPP
JE T B et A AR S v T L, X Ak 5, e and without EPP

S5 AR 22 T 1) ST B LB AT S B A O X 5

B IR (A AR, M 5 8% AR A I P X B, P T BB AU R S AP A8 BE , AEUZ AN N SR AR ALY
WS ANAEPE AR 2E . Schmoll 257 X 412 M B RC il A L1128 ( Parus ater ) FRIRIFFT P A4S HH T A 1) A1) 388 £ 40 01
55 BRI BTG LIE " ARBFFE 45 e th 7R A S AN OAUEE RITC IS N SAEL Hh e (8 e B4 3 15 A1 B0 G
2 S UL A LU AR FO A [R] A 35t A AR BLPE 5 8 b R 5t BRSNS A S R . B A F9R 45
ANSEHF WA A R

x4 EMTFREBENFREESESITR
Table 4 The comparison of body parameters between EPO and WPO

WE- o %5 Ko P Sig WE. o 2 Ho Sig
Physical indicator Type  Number Physical indicator Type  Number
&K Body length/mm ;[;% j; 1.467  0.231 || #K Wing length/mm VEVE)(()) ig 0.189 0.665
P& Tail length/mm ‘];:Vl;% iz 1.251  0.268 || B Beak length/mm ;i(()) ig 0.114 0.737
% 5E Beak width/mm ‘];:V[;% 431; 0.425  0.517 || Hf#k4 Tarsal length/mm ;};(3) ig 1.605 0.210
HikK: Middle toe length/mm ‘];:Vi% iz 1.558  0.217 || JG#EK Hind toe length/mm ;I;(()) ig 0.123 0.727
PRTE Weight/g ‘];:Vi% iz 4418  0.04

ARG BAAH AR U, BSSNCAS B BE D 206 25 5 MEVE SRS B30 T 20 5 sl S WA S5 B (4 50RE
SHEUFSMR LIS 1R B Y A A BRI A A7 52 4 7, BV AF IS AN eh AR A T ) B A R 2
Stapleton S5 FH {3 TL A2 1 75 YA AE XU HE FP G0 1 st AL A A IR (BLE , e BRAS AT AR HL U N TR S PR T
1 s Suter FEAE PRSI P R IS S TR 2 45 BE LIS N AR 2 45 BE S ) X Se i e 4 SR AR
“EAEARAE U — 2, ABFSEAE R BN O SN ASCHLEE T TAURTA 85 S AR Y IS I TR 24 5
BEIFBEA B 225 A WM IS N AU S AR A 5 BE IR T 8 35 22 5, BV (8 LD = IS AN XA oAy
L IRANT AR W A A BEA 2 o PRI ARIB AR A A9 A B2, R SCRUIRB AN S IR AR A R
EAEXS A USSR A IS N AR ST AR TR AR AT FL T, R BRSO T AU B R S
55 8 WUAMESE b LYo 28 S (BRI A 2E S 3 ot A R A M0 A A% o WO O A 5 ] 11 1 A%
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REARIE 2 57 B A S SN ACAUA % LA BT AR LS A T AURAT B R A A B2 TIIAR ST TE 45 SRAE 1K P A% L
WL LR E B, BARTEAS I8 AU A ) B R AT AU IR B 2 5 TS N A, (AR AR AR RN 1A
RGN AL A5 —SE SR b A28 5 A8 B35, BT LA R4 L U B S o0 AR LU S 8 7 AU B AT S S ) A A S 4
71, 0L H 5 A 22 5 i) B IR ] BEAR 22 | Ao S MR i 222 25, R 2 B AR A APt ke vy TRk, AR A
AF3E 4 JIX AR BE , SCRF AR R RS A ISR A e

FURIT, 56T AU AR £ A R A S S SN K AR I I BIE T vh B 1 AR SR 4R 30 4 - it AL AR 2 IR i A,
A AR TR B A AT UL SRR R R AR R 2 DA B 2 0 1L 48
BSANHL P R IR HEA TR ST, LAt — 20 2 5 B BC ) 5 2R A S S HE

Bt AT [ SR O XA LR X B A T AR K SRR )
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