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Z T EST-SSR tric 5 R mEMHIRBI =M EF &
A ERY SATRY i) G VA E
& #' BEF B B OKIFL, Tae 2w

SR MR AR B S M 48 SR TR RISy, 5B 550025; 2 St 0N 48 T ERF 2 B KR = WAk 2 T 5206 =
HP 550002)

¥ ZE: XH 10 % EST-SSR 514F1 9 A~ B 55z 5t iR FeAn XU EE 1K) 220 473 8T 2E ) BE (Rosa roxburghii
Tratt) YR AL ZFEMEREAT 0T, 45 L. 10 X} EST-SSR 5|3t th 2 401 27 4%, 28110
HH 76.67%: 9 MR TR AR TR e R BRI, EEFR C AIEEE S RN S R E0A
F) 20%LA by % 220 0y BN BFAERIBRUR SR R BE AR S, SR 2R A ), & T T
ORI R o BE—20K 9 NS RIMERIRARIEAT 6 028, FRALEEN 9 AW RbR I ILF=E 54 &%
A, 5 EST-SSR #ric g, RH Nei’s % B 4T UPGMA F2E, [RIIN R s A Se BURE S JUEAT
O T, UIRBRE LG, WHEERASER, TEERANE. WERGE, LR ABELE,
2 ASVERL S F 40 % Nei's JER ZFEPETR S, Shannon’s {5 BIR BN ORI R BEAT VDY, JFRH A8 4R 2>
WOVER OB AT AN . 45 BRI AR 32 DR ITE 2 /K, R ALKP St X 43 A1 E#BRE
FRAR RBP4 2 FEE

KB HIZL; EST-SSR; MSUfhii; BAEZAEME; BRI
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Construction of Core Collection in Wild Rosa roxburghii from Guizhou
Province Using EST-SSR Markers and Fruits Quality Traits
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Abstract: Genetic diversity of 220 wild Rosa roxburghii accessions was investigated using 10
EST-SSRs and quality traits. A total of 33 alleles were amplified by 10 pairs of EST-SSR primers, in which
polymorphic alleles was 27. The polymorphic percentage was 76.67%. The coefficients of variation of 9
quality traits were all greater than 10%, in which the average fruit weight, titratable acid, total soluble
solid/titratable acid, vitamin C and flavonoids content were above 20%. The 220 wild R. roxburghii

germplasm resources in Guizhou were rich in genetic diversity in a wide range, suitable for the construction
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of the core collection. Nine quality traits were each further classified into 6 grades, treated as that 54
polymorphic alleles, were produced by 9 quality markers, together with EST-SSR markers, were
performed for UPGMA clustering using Nei’s genetic distance. At the same time, the core collection was
constructed by using the allele preferred sampling strategy. The ratio of phenotype retained, mean
difference percentage, variance difference percentage, coincidence rate of range, changeable rate of
coefficient of variation, percentage of polymorphic loci, Nei’s gene diversity index and Shannon’s
information index were used to evaluate core collection. Principal coordinate analysis method was used to
confirm core collection. Results showed that the 32 core collections can represent the genetic diversity of
the original germplasm at the molecular level, the phenotypic level and the regional distribution.

Keywords: Rosa roxburghii; EST-SSR; fruit quality; genetic diversity; core collection

tEJERIAL (Rosa roxburghii Tratt.) ()57, fESEIM. DY), FEPG. WIRg. )7V, Wik, Bk
PR (i B A4S, DI r X A 8, JEI& s N4 B et b 45 (4
T A, 1997). FIRLAL S5 A 5 I8 FEY) IR 25 FORAE LAY, Rl e oA s E 35 C i (%
A A5, 2011 g2 O, R TN S A T AR RS SRR e H R R AR
AT A 44, A EATIFEAR Z RN S S A T 22 S AN R AR, PR ECAE ) 2 T AR ek B
Wsbr ERA—A, B Sk 557 (BETIE 4, 2010, XMER— SRR B, RO
T LA T B T IR TR A R B R AR, AN T 2286 B A i B R T R IR . R, ol
FUGBCE . VA DRSS ) TAERAE AT, FEAE 2 FEPERF I Bl b 0t 1 FIAL A% O i
T S PN B AR IR AR P R A

FriE % LA (core collection), R LASR /NS IRy ORI B AL T AT, de KRR FE AR R st A% 2 AR
(Frankel, 1984; Brown, 1989). #i&RMIIRZFEIES DNA 73 FArid 20, BON TN Z
MEVROW, HAHENE, FOAFM R PAN AL 2 R0, b 1 AL B H s AR AR Ik (W A OB TR T AF R
I T A FIHGT (Belaj et al, 2012; MR 55, 2012; #8600 &5, 2012; X)EEH 45, 2012;
DR A, 2014), (HAERIARL AR T R A9

faj B )P4 H 52 (simple sequence repeat, SSR) J&—2SH 1 ~ 6 AMHHIEL R 1) 387G b 156 42 1 o
() DNA /741 (Tautz, 1989). EST-SSR Fric MY A A 164t SSR brid Z &M, LR EL VLT
SRR JF H EST-SSR RUR Tk AR A X, 38 n] B e A DG R ) 2 #EPE - (Powell et all.,
1996) o AHIF 5T EEN 220 473 5t M B A s B A FURE 5, SR AR B4 BT A T 2 1) EST-SSR 451 (Yan
etal.,, 2015), JH&5& RS TEIRIEATEAL Z R, fEbIEm A AL ORI, AT T gl
BFR N AL 5, BORIERN R B MR AR R RIEE— D3 m B MR BE T AR

QY ZE SRS DARF

1.1 ##

5T 2013—2015 4F 1) 8.9 HHbAT o EHL 12 NSt MEF AR AL A 2 AR RAE UGGR D,
FRYGEIAT 43 A WA ARR Ay AR BEATLECRE, FEASIAIEE 25 KT 50 m, L 220 kk. SASRAEHES ] GPS
SENL, HVEMICRAE . . Wik RERERI AT v RS ORI B Rt B &K
NBUE R RS, DR R SR N AR e I8 F B8, TRk, Iy [e] s e =,
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B RS T E AN AR A P R B A, 5y RS A B R AL S T - 70
CHB IR IKF A RO, & H .

R 220 G EFERIREHE SHER

Table 1 Description of 220 wild Rosa roxburghii in Guizhou Province

B 5 Ff ol 3k /m 21 4 274

Sampling code Sampling locality Altitude Latitude (N) Longitude (E)
AL-1~AL-17 % JEH Anlong County 1258 ~1334 25°11.480" ~ 25°14.121" 105°23.628" ~ 105°19.107"
FQ-1~FQ-12 #iJR 1T Fuquan City 957 ~ 1000 26°48.027" ~ 26°48.793' 107°34.976' ~ 107°36.185'
HX-1 ~ HX-34 £ X Huaxi district 1000 ~ 1500 26°17.367" ~ 26°41.885' 106°42.898' ~ 106°67.528'
HS-1~HS-11 HK 8- Huishui County 946 ~ 1032 25°44.113" ~ 26°04.586' 106°34.770" ~ 106°37.349"
LD-1 ~LD-7 %) H Luodian County 836 ~ 934 25°37.137" ~ 25°43.969' 106°32.206" ~ 106°40.331"
PX-1~PX-37 4% 5L Pan County 1445~ 1870 25°10.433" ~ 25°54.893' 104°32.206' ~ 104°50.843'
PB-1 ~PB-28 F-HIEL Pingba County 1200 ~ 1400 26°21.655" ~26°26.141" 106°11.813" ~ 106°27.370"
QL-1~QL-5 i % £ Qinglong County 1526 ~1564 25°83.199" ~ 25°83.478' 105°21.899" ~ 105°21.905"
SQ-1~8Q-15 1 [ £L Shigian County 657 ~ 892 27°28.798' ~ 27°35.507" 108°01.646' ~ 108°12.087"
SY-1~SY-12 22 8- Suiyang County 865 ~ 1400 28°12.933" ~ 28°17.313" 106°58.755" ~ 107°04.763'
XY-1~XY-27 M T Xingyi City 1528 ~1920 24°54.607" ~ 25°57.106' 104°43.413" ~ 104°50.288"
ZY-1~7Y-15 & Y77 Zunyi City 794 ~ 981 27°26.875' ~27°44.236' 106°54.649' ~ 107°12.441"

1.2 DNA #2ElF1 SSR-PCR

IRIG A B EE R 4] DNA $#2HUZ I Porebski 25 (1997) ] CTAB 7. 10 %} EST-SSR 5|4 i il 5L 4%

SN B0 T R (3 25 BBF5 T 45, 2015), A2 i g IR AE W R A W) 5 B 2 x Tag PCR MasterMix
(KT201) Wy E KRR (dbnt) G AR . PCR MNAKZR N 20 pL, HAP4HE 2 x Tag PCR

MasterMix 10 uL; 10 umol - L™ fJ Primer-F }% Primer-R % 0.5 pL; ddH,O 8 pL; 50 ng - pL™ [¥) DNA
iR 1 pLo FIGREF N 94 CHIRNE 3 min; X5 AT 35 MR, BEAMEFAUFE 94 CAEME 40 s,
60 CiE-k 40 s GEKURERAFG MR, £ 2), 72 CLEM 1 min; &5 72 CLEH 10 min.

TR 8% ARAL M B PN It I de e T~ b3 /S —AX 38 | AE 7™ (1) DYCZ-30C 24 5 B FLyk A vp
FLYK M2, 120 V L FHLYK 75 mine HLYK 55 [ Bassam %5 (1991) [ 7 VA THR % B 5, BIO-RAD
e G R G4 D%

1.3 RE@BRME

SIS S (2016) 7775, RS R prE 7 RF (FA2204B) 1S B, 4%
bR R (MY-051) AF: wIErE EEY) & 8 H TR A6 (Atago Co., Ltd, Tokyo, Japan)
WAFs AT R & B R PR R e vklle s 4R C S RERAH SRR (HPLC) Ve .
RIEFRB AP S A ER R B LG rE ) & B S v e B S B R R . Sk
Wi 5 it 2 A AR X [ 32 (2003) (7735005 .

1.4 BRHERRE

X EST-SSR # M &h R N Tz 7 vk, Ak A # e A 1, aich 0o X Sse il mfabs
KH SPSS18.0 T AP watfize. BRARE (CV). WM. CV= bl (o) /¥ME (u); &
I Belaj 55 (2012) W%, XMPTEIRPREAT 6 22K, 1% <u-20, 6 % = pu+20, HAIEELN
2N oy TR 9 SRR RR 5 r RO BRI, 6 NMEYHR 6 it Al 1, Tl
0, 5 EST-SSR 4 3t 4 S — ke i 37 Js 4 B4 0

KL AL HORE S mg (SRARRT 4, 2009), Fiddis Nei’s rifEistf& 25, FIH NTSYS-pc2.10e %
PEIRATRT 220 43 HIBLFP AT 2 ORISR R A% O it A7 VR SE R Sl . TR AR5 28K
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PR T, B R AT SRR CRALE AN T 5%) R B Se R REAN T — 4
R, WIR PRl SEA HA5 HOR (RAT S R DR, IS P A Tl J5E b A 5 s DR PR A5 5 PR A
{EE/MIF AL LR, WERIXAME IR, U YA Bl B T BENLIZFE .

L5 B OFREEN SHIA

ZMIKEMAE (2009). XEFE (2012) LG FESE (2013) (7595, MBS T )5
T ) AR S icint Al 22 FEPE DLR BYAR B LU A5 (ratio of phenotype retained, RPR). J{H Z 5 H 7 %
(mean difference percentage, MD). J7ZEZE5# /3% (variance difference percentage, VD). 7
i % (coincidence rate of range, CR). A5 RELALZ (changeable rate of coefficient of variation,
VR KV, LA EZHCRH Excel 2003 #AFEATVHA ;. EST-SSR bridigt AL 22 A DUBLIN &5 ik R £
(observed number of alleles, N,) HAEENFEINEL (effective number of allele, N.)+ % &AL
# (percentage of polymorphic loci, P) Nei’s 5 K 2 FE 1 FE %L (Nei’s gene diversity, Nei’s). Shannon’s
{7 B 454k (Shannon’s information index, 1), MMZ4EE (observed heterozygosity, H,) FIHIEHIE
J% Cexpected heterozygosity, He) KiFAr, FFXT&SHEAT ¢« KB RIFANZ O F st ACEEYE, Bl B2
HCR M POPGENE 1.31 1 DPSv7.05 #AFBEAT 70470 [RIIN A FH S ARAR 70 B ik LU A 2 6 T 2 AR R )
FEG AT, R AR O R T EA T 1A

2 HiIR5 0

2.1 EST-SSR & 7514
e 2 Fron, 10 % EST-SSR 5IW7E 220 MNHRIBLAA R ALY 3 ) 33 NG AR e ey, HHP 235

&2 ATEHRHS T EST-SSR 51152
Table 2 Polymorphic SSR primers used for the analyses of all 220 Rosa roxburghii samples

RSERL AR

WA T

i ¥ ¥ K/,
TR ERED THEE C bp P R B %
rimer . Observed  Effective Percentage of
. Y Repeat motif ~ Anneal Expected .
No. Primer sequences (5'—3") K number of number of  polymorphism
temperature size
alleles alleles
04 F: TTGTGGTTATAGTTCAGCCCCTA CCT (3*5) 60 95 3 2 66.67
R: CAATCACGGAAATCATACATTCA
07 F: AATATACACGAACAACAACCATCG CTACA (5*%4) 60 147 8 8 100.00
R: GGAACATGACCCCTTTTCTTATT
14 F: GTGGATGTGTCAAATCTAATGGC CT (2*6) 60 152 2 1 50.00
R: GGAGGGAAGAAGTAGTGAAGAACA
17 F: GATGCTTTTCATTCTGCTTCAAC TC (2*6) 60 123 3 1 33.33
R: ATTTTTACCGTACTCTGGGTGCT
19 F: ATTTGTTTTTCGTTTTTCTTCCC CAT (3*5) 60 128 2 1 50.00
R: TTTGGTCATTCATTCTTCTCCTC
24 F: GAGTCATGTTGAATGATATTGGC TGGA (4*13) 59 131 2 2 100.00
R: TTTCCTCTTTTCTTCTTTTTCCC
56 F: AGCAATAGAGAACTAGAATATCAGAGA GT (2*10) 58 116 3 2 66.67
R: TTTTCCCCCTTCAGTTGTAAGAT
58 F: TGAGAACCAAAAGAAACGACTACA AT (2*8) 60 146 3 3 100.00
R: GTCACAAATTCACGAGCCATATT
65 F: GAGAGAGTAGCCTTTGATGAGGA CTC (3*7) 60 146 4 4 100.00
R: GAATGTCGTCAGGGAGCAGTAG
70 F: TGATTGGTAGTGGAAGCGATATT TCA (3*5) 60 108 3 3 100.00
R: ACACATCAGTCCTTCAACAGTCC
2 33 2.7 76.67

Average
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W27 4, ZRTINEN T6.67%, Ut WISt M EF A fIALRh prot Yiisife 2 RO 5, iHAE T
AT R O IR BT 5T ANTRD S 10 S R S5 007 AR S 4 s B e Ao, M2 A4S (144 19, 24) %1 8
A 07 A% ZERMEESFELGIW 17 BAL, 00 33.33%, 14514 07, 24, 58, 65, 70 2 &M
H P AHIL 100%. K TEEARIZAEL, BRIP4 1 ~ 2 ANERAR&AT, AR 3 ~ 4
ANERAR S . B 1RG04 I A AR

Bl 1 514 04 3FIFEFEH DNA Ry 38 EiE SQ-1 ~SQ-15
M: DNA FRUES T 1~ 15 ¥KiEH SQ-1~ SQ-15 S HEf .
Fig. 1 SSR amplification pattern of R. roxburghii genomic DNA by primer 04
M: DNA molecular weight marker; Lane 1 - 15 showed SSR amplification pattern of SQ-1 - SQ-15.

22 RIEMBEMERESHME

220 3 5t P AR AR S MR AR S RERN A 5 R Bk 3 s 9 AN BUMERIRAR S R 40y
KT 10%, HA-PRRR TR, i e, BRI, 4B C &AM n AR ER A, KR
REOEE] 20% A 1, AL, AR AR R R, A SRR G R, SR AT R O R
P ERAFF 5T

£3 220 EMFERRRTEROZELR

Table 3 Genetic variation of 220 wild Rosa roxburghii in fruit traits in Guizhou Province

627N AR S 3 FEIMH Ji % W7 A R
Trait Variation range Mean Variance Range cv
PRI /g Average fruit weight 3.74 ~26.27 11.35 13.50 22.53 32.33
Y fE/cm  Vertical length 1.20~3.83 3.16 0.19 2.54 13.92
[i4%/cm  Transverse length 1.86 ~4.40 2.13 0.16 2.63 19.25
RIE4R%L Shape index 0.38 ~1.00 0.67 0.01 0.62 16.32
A PEE TEM/% - Soluble solids content 7.67~18.33 11.69 2.72 10.66 14.11
T2 M/ % Titratable acid 0.32~1.32 0.73 0.04 1.00 27.40
[ /2 Lt Total soluble solid/titratable acid 6.76 ~43.57 17.14 30.14 36.81 32.03
HirE % C frit/ (mg - g Vitamin C 4.48 ~32.10 16.61 1774.46 27.63 25.36
Z3i/d/% Flavonoid 0.17~1.33 0.64 0.05 1.16 35.94

2.3 R0 FhERENEE

EST-SSR FricfE 220 ASRIZFE G HILY G 1 27 2 2280k, 110 9 AN FdRbsi 6 DEEINAR
N 54 Znlr, AH TR R AR AR R T 5 ARG, iR IR 53 4alr, IR 2 A E
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At HCh 800 WAL 2 Fro, SRIAL A oG HORE S Il DU o i 5, 4 887 R AL B0 1 2 76 A
I, R S ECR I 13 SN 4E 29, (HARA DI ECR AN, B S5 007 5 5 fR B A< 95.00%;
RPN 2 32 N, SEALERENHECN 79 A, SEATEE R B 98.75%; WP RIAE 13 5 32 /1 0%
OVl IR AR

LR %L

Number of alleles

20 L. | | | | | 2 | | | | |
2 4 6 8 1012 28 29 30 31 32 33
LA L

Number of accessions in core

B2 GoREERAHEMIZORMESFHERYT LXK
Fig.2 Relationships between the number of alleles and the sample size of thematic core simulated

in allele preferred sampling method

2.4 ZUOMBUEM SH#IA

WK 4 Frow, B ORISR0 13 I, O RO 50RO AR 2 75 6 AR 72.99%,
KEELF] 80%, ANAEMACEK IR FIRIEZFEME (Huetal.,, 2000); 4% BUZ CoAP FECE A 32 I,
T LTl TR T S5 M5 1R e R B EE A 98.11%, SIMEZE R E N 0, TTEZER I 77.78%,
W ZETFA RN 84.89%, A2 5 REAIE 123.60%, AEiEACR IR Al I A A 2 AR PE, DR A ol 5 1)
IFE SR A e o 32 BE T H .

F4 BOAREREMNRRIGRERERTSE

Table 4 Percentage of trait differences between core collection and original collection

RIGRE EL1/% WHESE T 5% TIEESET 1% WERFGHR% AR RBAAR %

Y %

E&;ﬁtifiore Ratio of phenotype Mean difference Variance difference Coincidence rate  Changeable rate of

collection retained percentage percentage of range coefficient of variation
RPR MD VD CE VR

13 92.45 0 44.44 72.99 132.57

32 98.11 0 71.78 84.89 123.60

A A SGIURE SRS I 32 ANHF: by R S (KT ol o (8 70 ARt A AR AR 50 ¢ A s,
R BT 10 A7 AEIN SO FE IR (N A RS FE DL (N 28V AR (P)L Nei's
SR ZAEPEFRE0 (Nei’s). Shannon’s {5 BIREL (D, WG (H) ARG (H) L5
Tt AR BAT W5 22 5, DR eAZ oo o AR i P R a8 A 22 A1V
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&5 HERZOHBRSRETRES FARERRES $EILE
Table 5 Genetic diversity comparison between core collection and original collection
. - Shannon’s {5 &
; - " e g ” AL ’s FE A2 o~ . .
e SSGOERS  ARCspopmEy S OBEE NelSIRE e WA WA
LT 5T ; 1% PR ,
Observed number Effective number - Shannon’s Observed Expected
Germplasm of Percentage of Nei’s gene . . . .
.. ofalleles of alleles . . . . information heterozygosity  heterozygosity
R. roxbrughii polymorphic loci Diversity
N, N, ., Index H, H,
P Nei’s I
S 4 i 33 27 100 0.51 0.87 070 051
Original
collection
AN IR 33 27 100 0.53 0.94 0.69 0.57
Core
collection

RIS, SR S ARRRH PIE S R S A 2 (KA Lo B AR REA TN (1 3D, ARl AE

HICRL A BB o3 L T 0 0 A A5 T PR A L T

RWIIX LR S AF ARG AR AL,

ST BER IR AL TUARFRRE s RO R EAR UG 32 ANFESS, B8 AT T 38 EABR I, H AR 2]
HRI S oA, RS TR LR R UAR, TR S DR T A% LR S IR AR

2

il

Yi

F Ak

o JF i Original collection

o }%.LF1 )5t Core collection

0.48 .
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Fig.3 Principal component plots for the core and original collections

ﬁﬂ@‘l’ﬁ)?i—\‘y 32{%*}’E‘$¢)ﬁ@gﬁﬁ%ﬁz'fﬁ’ %Eﬁz'ﬁj\y TE?;%“"%ZI\’ %7K3'f53\7 %ﬁlﬁj\y
BE 2 43, TS 4,
FERG AR oA BB AR AR

R LA, RT3, EH 2 6y, X34y, B4 W T 124K
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-4 SY-4
4{ [ PN -13 XY-13
\ 7 H-25 PX-25
ARF-3 SQ-3
1 &zsros
ARF-2 5Q-2
F-10 SQ-10
Fk-12 HS-12
ZH-16 AL-16
P11 XY-11
SEHI-23 PB-23
EE— SEN-14 ZY-14
P26 XY-26
SEHI-1 PB-1
4’—: 1E1E-24 HX-24
16iE-12 HX-12
-6 SY-6
‘ BEKE-7 QL-7
SEHI-15 PB-15
1 i R-6 FQ-6
TE-5 HX-5
# H-27 PX-27
L pwinxs

s AT TN A

[ Y -15 ZY-15
L EW-17ZY-1

Blk-2 HS-2

Blk-6 HS-6

418 PB-8
2 J5-18 AL-18

BY-127Y-12

0.76 0.63 0.50 0.37 0

Nei’si & #HB Nei’s genetic distance
B4 FFH 32 BEobMmRBEE

Fig.4 The dendrogram of 32 core collections

3 e

G AR ZAEIRFN 73 T A s i g R R OoM TR T AR A 7L AT (Belaj et al., 20125 Nifg
KA, 2012; KB 4, 2012; X 2, 2012), G TTIRMER LI E NI T T RRLEM
R MERTE (2012) KIERBVER, HEWEVISIZOF T XEESE (2012) FIHE G B
PEE (D) B AR SHARERUE LR > TR B AT 85 3005 (2012) X M SR 154k
PH 2575 Core Hunter VAR FIAZ ORI THEAT T & 9 « AT 0K 9 AN J SR R B 31T 6 oy
K, BhF— R REAR IR B — A FTE RIS IC (Belaj etal., 2012), Jf45& EST-SSR £ 4t
— KM Nei’s B EE B 3E1T UPGMA SRS, RN R AL R0 B HORE S IR 4%, 2009) HEAT#%
PR E, SRR ST S AT AL LU, AN A G 9 2 A AT L, Tt 4
PR A REMA SRR RN N 505K, 7RI EE ab BT AR BRI PR R %+
PR, B> TR Rk, ORER T S KIS JE RIEORE L 2Rk . (R, 7EXT R A%
PEAT R0, TR AR DUEATOAL, WA R 4 9050 JS R R OoR AR 25 75 5 R
FLIEARE] 80%. — AN, WEHZEF TR NT 20%, R ZERGFE KT 80%M 6 F, Al LLA
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AL ORI R BN AR R TR IR I 2 REE . JE L, BMEZER T RN, FEERTE,
WA B AL S R BB AR BOR, MR O FUBR REAR R A 1546 ZFE 1 (Huetal., 2000).

AHEFT SR F A SR SE BUORE SR 22 R A A% DR T, Ak ORI R 32 (i, A7 A
B4 79 4, SRR B 98.75%, (N RAAFI BTN 14.55%. PR, ABFFTH LA 14.55% 1 LR LG
B T JRURF T 98.75% K1istfE Z I, 38 1T “ DL 10%BA% DA i AR R FERLFE i 70% LA F iyist
2 REPE” (Frankel, 1984; Brown, 1989) XANFrifk.

32 PR OVBR R B S NG ZERH - 4 (SY-4), & 19 MEEAIEN, 5 RAEATIENE (80) 1Y
23.75%, HZH -4 (SY-4) N/NRER s, JRSER A mE (3.74 g0 HREEE (2.20 cm) Frid
N2 ARG AL . 52 M, we - 16 (AL-16) N KHEAIF T, mTFHEFE (16.54g). 9
£ (3.83 cm). BifR (4.10 cm) M BRIBIEEL (0.93) KFrichy 4 MR B, (] Ik LR AR i

e (0.174%) FRACHES 5 AN SEATREDN, o ikt S AT (0 2507 JE R (2,76 x 107) A
AN 2 A% O R T o FLABAZ O FIT AN AEIR - 24 4 Jm AL VYR, A2 e RIEFa 05 A 1.20 cm
A 0.48; KL -1 (PB-1) AEM (1.16%) R4E4EE C (751 mg - g') %il; 2Kk -6 (HS-6)
A A R TR [ T B (17.00% ) M [ 2 EE (32.96); 18 X - 15(ZY-15) B A vk [ T4 (15.27%)
MY C SR (2759 mg - g B M X - 13 (XY-13) REESERE, N 1.268%; £
R 32 A A Lol TAE 7 T 7K1 SR RUKF E R RS AR o b AR 2 B Bl o (1) 52 4% 2 AR (L1 — 410
B RO BRI 13 3N 29 B, SRR BCR MG A Ui R 76, TRFEAFRINAPIRE, XAl EE
Jee T S A0 5 ()RR AT S5 BE DRAEAS [R]85 PP o0 ke AR T AL 300, PRI IR 16 M OFf A
BN LA CRE, (HAS SR ORI .

32 PR P GRS T T 12 ASKEEAS, e X oA B BT IRGr AR Jop i B
Yo TR EKRE AL OFT L2 9 K 5.41% 11.11%. 11.76%A1 11.76%, & T & KFE S
I 14.55%, FHHIX 4 ASH0DX 1) BF A= il 30T g 55 A b DX A7 AR 88 R s AR AR, B B 3B ANA7AE
BB R AT SR DN, JE I A B o A S, BRI SRS KA S A OBl S L9y 27.27%
F126.67%, B T AN RAFE S, 2R I AN M X (1 2E 0 B4 n] RE 26 B T 1 ast AL 2 AR,
[F) BN A 5 A7 B PR S PR A SR R At B
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