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UL FARR¥ 167 576 5% unigene FEATH%, AN 23 791 A~ SSR AL, HIBURE N 14.20%, T
AR 6.75kbo SSRALEF EFRA N TR EL, L4 SSR 1 28.31%; HIKE HHREL,
58 SSR [ 12.86%. AG/CT 5 GAA/TTC 735l “HHERE =M ERMIMAEEET, 2555 SSR
HE AN 4.01%M 1.85%. FIF Primer 3 3L1% 1T H 6 863 X SSR 514, FEALES: 30 T 51 #9347 PCR §™
e, Hob 18 Gy AW, PTEEEN, R 42 E0EREDP RS ETYHENEZS
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Abstract: To develop co-dominant DNA markers in pansy ( Viola x wittrockiana), 167 576 unigenes
from pansy transcriptomic database were screened by MISA software. A total of 23 791 simple sequence
repeat (SSR) loci were detected in the unigenes with the frequency of 14.20%, and the average distribution
distance of SSR was 6.75 kb. The predominant type of SSR was trinucleotide repetition amounting for
28.31% of total SSRs, followed by dinucleotide repetition accounting for 12.86%. AG/CT and GAA/TTC
are the dominant elements in dinucleotide and trinucleotide repetitions, accounting for 4.01% and 1.85% of
the total SSRs, respectively. Primer 3 was employed to design SSR primers and a total of 6 863 pairs of
SSR primers were obtained. Thirty pairs of primers were randomly selected for PCR in pansies, in which
18 pairs of primers amplified clear and repeatable bands and showed polymorphism in 42 pansy
germplasm accessions. Based on the amplified polymorphic SSR data, the dendrogram results were in

accordance with the genetic backgrounds of 42 accessions. Therefore, a large amount of SSR markers can
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be developed from transcriptome sequencing and employed in genetic linkage map construction and
functional gene mapping in pansy.

Keywords: pansy; EST-SSR; hierarchical clustering

=t % (Viola x wittrockiana) &%, TetaFE, K, WIE, LF. IR ERMIX A
ZE IR GGRIEAE &, 20100, AT A RN H ) DNA FRICHARE 20 &F, (HE=HE
N @R B4 4 . RAPD (Koetal., 1998; EfAI{iH¥Ek, 2007; Vemmos, 2015).
ISSR (Yockteng etal., 2003; Culley etal., 2007). SRAP (Fi% %%, 2012) Fl RSAP (Z=/Mf %%,
2015), XEEHPNBMERRD, NREX MG 546 BrEFERNA, BRI EE ST, MpHEE
J¥%1 (simple sequence repeat, SSR) DNA #ric, MHATX 732 & Hai & BPEFERE AL, i HAET PCR
FARBAETE, HEZEMFEE, RO YHTRANATE DNA Fridz— (Lietal., 2014, 2018).

FH T SSR ARic FF &k 75 B3R A0 B AR B3 43 ZE R AL B1AE S, DAAE R 9% v, B0 3k
BRIZHE K AERE R Y, I =(0% (Omkaetal., 2011) fJ SSR ¥Ric T EARRE G . BEE T 4L
FHEAR (Next Generation Sequcing, NGS) Wik f&, W7 AR Fr S T . X3k R H B RIFED)
ALIE R SR, il E SR TR AR X1 SSR (5 8., FEit— DI R ZWFh (1R E 7 5 AR
% SSR (Expressed Sequence Tag-SSR, EST-SSR) #xic, HixXik SSR £ AL ] G5 3K Dy g B %
FH% (Eujayl et al., 2002), FEARE @M LR HET EST-SSR Rk CIEFEA (Ziin %,
20150 HIAL (Bf 55, 2017). JiFF% CSKAERN 46, 2018). TAKZE (4T 4, 2018) S5EZFh
Y BRI . A7 A EE I Mlumina £ AN PG N = B S H T (RNA-Seq), H K
— 5% EST-SSR, JFETE 42 {7 = 0 B P i DI Lo A RO AT VP4, DA = 68 SR 5 52 Y5 70
IhAEIE R 2 17 S i 4 Bh 7 ol B4 5 Sk

1 MRSk

1.1 ARBEIRERIR
e SR 2H A SRR T AR A 2017 4E = (455 DFM-16 AR ZE4T Tllumina &5 38 &I B 7 1 45
Fo MFHHIER 6 ~8 FEMIAM =T, 2 NMEE, H TaKaRa A7 RNA F2EGAF &2 RNA,
ST cDNA J5, EAERHERBUR VG BRHEA R A R AT He s Y, it Trinity J777%
(Grabherr et al., 2011) ZH3E153 167 576 2% unigene, 1E N M 5tEHE .

1.2 =&Z#EXH DNA {25

T 5o fa] RN 42 MR AR REIHE T 1) 34 =B EAL R, 1 i =BER
TR S AE (V. cornuta) BAEHRM 2 HEFAEESE (£ . M T 2016 429 H 20 H#EFH, 2017
3 ABEAKH, 5 A RERKIS, KH SDS iEHEEUIE N DNA (FEFRMAWAM T %%, 2009).
1.3 %£5%%H SSR £ 5K SSR 5|#i& it

i 5 F MISA %t unigene #E1T SSR A7l #T, HAZHFIR. M HIR. =R V.
TR SAZ G e/ B E R 59 100 64 5+ 5+ 5 K15 K. i Primer 3 it SSR 5|47,
SIWKFEAE 18 ~23 bps IBKIRE (T, 55~65 'C, E. FisI¥ Tu M2 <2 ‘C; PCR K/



MR, MRS, AR/NMR, ERFET XIS,
=R SSR M B FARE K.
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80 ~ 300 bp; GC & 40% ~ 60%; /Rl IR R 519 RIS W RELEkE
30 %F SSR BIMHEAFIPAT. BIHE T AN TR (R BAAHIRAT & k.
#1 ZHRE SSR EHMESHHRE
Table 1 List of accessions used in assessing the level of SSR in Viola x wittrockiana
& HE FRERIE M5 AW
Species Material Pedigrees No. Name
=y x H4E%& Inbredline  FJFAE414 Frithbliihende Mischung 1 DFM-11-1-1
wittrockiana 2 DFM-11-2-3
3 DFM-11-2-4-1
4 DFM-1-2-3-3
5 DFM-16-1-2-6
6 DFM-16-2-2
7 DFM-8-3-1-2
Fiti = N B[ /R BLIT Schweizer Riesen Alpensee 8 DSRAB-1-2
9 DSRAB-1-2-4
10 DSRAB-1-4-2
%+ E A KLE 4x Schweizer Riesen Firnengold 11 DSRFY-1-1-2
229.10 12 G10-1-1-1-3-3
13 G10-1-3-1
14 G10-1-3-1-4-2
16 G10-1-1-1-3-2
229.01 15 Gl1-1-1-1-1-4
FTHK /KR E N Aalsmeerse Giants 17 HAR2-1-14-1-1
B TR B (4 BE Matrix ™ Yellow Blotch 21 MMYB-1-2
HA LR FEAR B {0 Matrix™ Yellow Clear 22 MYC-1-1-3-4
W VB (5 Panola XP Blue True 23 PXP-BT-4-1-1-1
24 PXP-BT-4-1-1
8 LA {4 Clear Orange of Power Mini 25 RCO-1-3-4
Hifiy 4 ¥ €415 54T Beacon Blue of Dynamite 26 RRB-1-3
27 RRB-2-7
28 RRB-3-1
B RAEZY Extra flower size 29 XXL-G-1-1-2-3
30 XXL-G-1-1-3
31 XXL-G-1-1-7-4
H AL Yellow flower 32 EYO-1-2-1-4
33 EYO-1-2-1-5
34 EYO-1-1-4
H .78 White flower 35 EWO-2-1-1
36 EWO-1-1-3
W5 (1€ Light blue 37 MW-1-1-1-1
FACFP Hybrid EWO x MW 38 EWO x MW
% V. cornuta FI2¢ & Inbred line  #5AF M Penny Blue 18 JB-1-1-1
19 JB-1-1-6
HEH M Penny Yellow 20 JY-1-1-2
A4 4L Purple flower 39 EO01
Johnny Jump Up 40 08H
VALV hancockii VUL E K V. hancockii 41 P 1L A
V. hancockii
B V. prionantha HIFHEZ V. prionantha 42 RIFHER
V. prionantha

1.4 PCR ¥ #E5HIESLIT

10 pL PCR 48 e WiAK 2B 3% : 2 x Es Tag Master Mix (FEATHLEAEMEBIH AR AF)D 5uL; L.

NS (10 pmol - L) %% 0.5 uL, 54 DNA (40ng - uL™") 2 uL, #E4EK 2 L.

PCR e NAEFA: 95 CTIARM: S min; SRJG 35 NME, BE 95 CEME 40, Bk GBI
FERASE S Y5 30s, 72 CLEfH 30s; o 72 ‘CZEH 10 min, 4 CIRAF. § =W 6%IE4%
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VSR PRI B BRI, 90 V HUE T HLMK 4 h, SRR

MUK B I S5l “17, AL B T BN B 4 HE 5 id o 0”7, BESL IR IR EEAE . K
H DPS B (7.55 i) 23N F17% (unweighted pair-group method with arithmetic means,
UPGMA) E#EAT IRHK 7M.

2 RS0

2.1 ZBEHFREPHSSRAUSHBESHH

I =S4 167 576 %% unigene JF A %R, JL7E 20 679 2% unigene 541 H K LT & 2% A4
1) 23 791 1~ SSR fi7 &%, SSR KAEMIZE (% SSR Y unigene #(5 & unigene 2 L) 4 12.34%, H
BUAAR (K 9 SSR M5 s unigene 02 HE) A 14.20%. HH 2 594 4% unigene & A HIANEH A
DL E EST-SSR i &%, 1008 % unigene /74 HA R G4 SSR 75, “F3J 6.75 kb I 1 4> SSR,

SN SSR B M EERANE, HEHIMEAERAER (K2, HP IR,
TR RN AL R E S IR AR, 2l U SSR 1 57.36% 12.86% A1 28.31%; VURZE L |
FAZ AL R E R R ER D, Bk H H3E SSR 9 1.47%. Frfi SSR 1, 10 IRESE 1)
SSR %, 5 28.92%; HIKAS5 KEEN, §20.62%; 6 RELN G 12.92%.

— LR SSR HE HTHIE B IRENAGLE 5~ 39 R[], 5~ 10 REE M SSR {7
H 16 7134, dH 70.25%; 11 ~20 REEIH 6 624 4>, 5 27.84%; 20 IREE DL EH 454
A, R 1.91%. =4 SSR MK EM 10 ~ 60 bp A%, 43 AifE 10 ~ 15 bp HIZIA 18 502 4,
i # /N EST-SSR 1) 77.77%; 16 ~ 20 bp HIH 3 857 1>, 15 16.21%;21 ~ 25 bp {1 1 408 4™, i 5.92%;
KREERT 25 bp 1A 244, 5 1.01%.

®2 ZEE ESTSSR MAE, ¥RESHAE
Table 2 Type, number and frequency of EST-SSRs in V. x wittrockiana

G et A Repeat number Mt /%
Repeat type 5 6 7 8 9 10 > 10 Total Percentage
H K% R Mononucleotide 6733 6913 13 646 57.36
“KH® Dinucleotide 1598 621 326 207 146 161 3059 12.86
=R Trinucleotide 4614 1429 654 35 1 2 6735 28.31
VUA%H B Tetranucleotide 226 43 1 270 1.13
FI%E T Pentanucleotide 62 1 2 1 66 0.28
NIEFH R Hexanucleotide 6 4 4 1 15 0.06
it Total 4908 3074 1276 365 210 6 880 7078 23791 100.00

T %3 Eb% Percentage 20.62 12.92 5.36 1.53 0.88 28.92 29.75

2.2 (:3R4H SSR EFE S R AFSTRIFE

PR IRE R SRR A SEN T REA S (Gilles etal., 2011), FIEARKE A T ik
o M= SSR ML HIRIETIRARE, H 23791 A SSR A st 149 MEF T, —.
= M. H. AEHREESHA 8. 30, 69, 31 Ml 11 Fh; M SSR EEMRKE, —HHBKREE S
TIE6~11 IR, ZHHREESMIES~T R, WHREHRFEESME S~ 6K, HZERMANZER
F B S K

M= SSR FEF AR KE, —HHRERETHE, & SSR 1 28.32%; & =%
TR 5 FEFE L L GAA/TTC. ATC/GAT. TCA/TGA fil CTC/GAG #®%%, 7%l =#+H 1 SSR I
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6.55%-+ 6.34%. 6.31%A1 6.09%, & SSR 1] 1.85%. 1.80%- 1.79%F1 1.72%. H & HHRE
HHEF, 5E SSR 1] 12.86%, H:A1 L AG/CT 1 GA/TC N, & “A%HFER SSR 1) 31.15%A1 21.22%,
fi /5t SSR 1 4.01%M01 2.73%. VU T /NAZH R B 2 57 H IR AR, 73000 b SSR 1) 1.13%.
0.28%7F1 0.06% (% 3) .

PURZE R LL AAAG/CTTT. AAAT/ATTT %, 7l 5 DU E R SSR 1 6.67%F1 5.19%. 1L
FH R LL ATCTA. CCTCT %, % di Tii%HF R SSR 1 9.09%. /AZHERH UL GGTATG &%,
5N SSR I 20%.

*3 ZRE#HRAD SSREFNST

Table 3 Distribution of SSR motif in transcriptome of V. x wittrockiana

R E-%hi BRI Gig-Eait] £y HEERH
Repeat type Motif Repeat number Repeat type Motif Repeat number
¥ 1% F L Mononucleotide 13 646 ATG/CAT 254
¥ Dinucleotide 3059 CAA/TTG 287
AC/GT 256 CAC/GTG 178
AG/CT 953 CAG/CTG 325
CA/TG 296 CCA/TGG 261
GA/TC 649 CCG/CGG 78
AT 443 CCT/AGG 292
TA 449 CGA/TCG 20
CG 8 CTA/TAG 57
GC 5 CTC/GAG 410
Z=AZTFFR Trinucleotide 6737 GAA/TTC 441
AAC/GTT 166 GAC/GTC 48
AAG/CTT 270 GCA/TGC 329
AAT/ATT 202 GCC/GGC 60
ACA/TGT 238 GCG/CGC 79
ACC/GGT 222 GGA/TCC 334
ACG/CGT 14 GTA/TAC 116
ACT/AGT 128 TAA/TTA 169
AGA/TCT 396 TCA/TGA 425
AGC/GCT 402 VUA% 2 Tetranucleotide 270
ATA/TAT 107 Tik%E B2 Pentanucleotide 66
ATC/GAT 427 KR Hexnucleotide 15

2.3 Z=fEF4E SSR 3N 5iFE

FrZE A SSR, X9 228 2k M HIR ~ ANZERESEN SSR A7 T35k, 343 SSR
7 55 5140 6 863 XF, (5L SSR A7 M) 74.37%. NEAF L SIIRIA R, BENLEEIE T 30 X SSR
519, H 4 4 =6% 3% % G10-1-3-1-4B. MYC-1-1-3-1. RRB-1C 1 PXP-BT-D-1-1-6E [#3E X 4H
DNA NAEHGHEIT PCR ¥ MG Ytk . 4558 (R 4) KM, 30 X500 18 XM/ ARy 1, ¥y
Z 60%.

24 ZEMSH

EE 42 = EBHENT 18 X EST-SSR 54 MY 1 Z AT VP . 45K, 18 XF 543
I 2. 18 X EIMTE 42 (i S E TR E LA R 251 X2 /MR B, &5 AENES
PEF B 5~ 17 2k 2 08], PR 5177 4 13.94 N2 SR B B 1RSI 24 Sy S,
HAL S Py 36 & 2 SR LR 4. B TY 250 EST-SSR AT R L (K 2), H# 42
AR N 2 RE. BB—RAN=OENME, WETRWERLIE: 5= ANV0 L SRR T
¥, WRETERVE. £H K, RZBETHFESEARN B ERRE—E.
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LA R£E R, T RERALT R0 EST-SSR M REBTH R = (5 MR B IR 6 e R
& 4 18 %) SSR 5|MIR ALY HWiIFR
Table 4 18 pairs of primers developed from V. x wittrockiana and their amplification
o g 2 ATEAEL
W5 ERFSMFF (53 BTG By TR e of
No. Forward, reverse primer sequence (5'—3') Rep.eat E.Xpected Number polymorphic
motif size of bands
bands
1 GAAACTATCCACCACCGCCA, TCGGGAATACGGTGGTTGTG (CCA)s 167 13 13
2 GGACCTGCTGCCTCATCAAG, CCAGGTCACAATTCCAACTGC (AAG)s 111 17 17
3 CGAAGAGCTTGAAGGCCCAA, TGATGCTGCCGAAACTAACG (CAA)s 239 14 14
5 CCCAAACCTTAACCCGAGCT, GATACGGTTGGAGTGGACGG (CAC)s 224 18 18
9 CAGGCTGTTTGGTTGCTGAC, CCCCTCCCACCTTTCCTTTC (GGO)s 141 16 16
11 CCACTACCCAACAAACCCCA, TCCTCAACCTCCTGCTCAGA (TC)s 238 14 14
12 GAGGGCTCGTTTCAAATGGC, GCAAATGGGTCGTCGTCAAC (CAG)s 185 16 16
16 TGTCTCCGGCTAAAACCACC, CGCAGTCTCCGTCGATTACA (CCG)s 170 10 10
17 GGCGATCGAGAAATGAGGCT, CGCTACCCATCATCTGTCTCC (TGC)s 286 11 11
18 TTTCCACCTCCAAACCTCGG, TGTTTGATGCTGCAGGGGTA (CCA)s 289 12 12
19 AAGTGCCATGCTTGTCCCTT, GCTGTCGCTGCTAAACTTGC (GCT)s 261 12 12
21 GATCCCACAGCGTTTACCCA, GCCGCGTTACCATAGCTAGT (AGO)s 224 19 19
23 TGCCACCTGATTCCATTGCA, TGTGGCTGTTTGTTGTGCTG (AGG)s 203 5 5
24 GGTAGGAGACGCTGGGAAAC, GCCGCGTTACCATAGCTAGT (AGO)s 288 19 19
25 TGTGACGACTGAAAAGGCCA, GCACAAACAACATAAGGGCGA  (GAA)s 267 11 11
26 CCGCCTACTCCACTGAACTC, ACATGGAAGAGGAGCAAGCA (TCA)s 265 13 13
27 GCTTATGTGCAGTGTATGGCG, ACCTCTTTCTGCACACCACC (GCT)s 137 14 14
30 ACCGCAAACCAAGCAAACAA, TGAGGATGAAGGGGATGGGA (CAT)s 169 17 17
okl YR unigene I PHRET . . NR E-value
No. Responsed unigene function prediction
1 RAKEE Y Carboxypeptidase Y 5.2E-06
2 LA N 32 A& TOM20-2 5% 5 [ Mitochondrial import receptor TOM20-2 family protein ~ 3.2E-70
3 7 - BUAEREE 52l 7-deoxyloganetic acid glucosyltransferase-like 5.3E-150
5 FEHFIE & (4 Uncharacterized protein 2.1E-50
9 TJCHFAE £ ) Uncharacterized protein 1.8E-23
11 i1 % & 1 POPTR Hypothetical protein POPTR 8.4E-70
12 34K 7 bHLH63 5 444 X1 Transcription factor bHLH63 isoform X1 1E-129
16 ML Catalytic 8.3E-99
17 g% A & Lipoxygenase 3.5E-54
18 Pumilio [FJ§4 1 2§ Pumilio homolog 1-like 0
19 % mRNA BT H 2 Wi 4.4E-168
Regulation of nuclear pre-mRNA domain-containing protein 2-like
21 B3 AR H T NGAT R4k X1 3.2E-51
B3 domain-containing transcription factor NGA1-like isoform X1
23 3[R F bHLH91 2% Transcription factor bHLH91-like 1.1E-79
24 B3 N E S H T NGAT 2R X1 1.4E-52
B3 domain-containing transcription factor NGA 1-like isoform X1
25 KA t(RNA A il B 4% 6.9E-91
Phenylalanyl-tRNA synthetase beta chain
26 /N RNA 2 - 4B R R AL 525 Small RNA 2'-O-methyltransferase-like 0
27 % ahal Yk[FK % 5 ) ahal domain-containing family protein 1E-152
30 {2 & (1 POPTR Hypothetical protein POPTR 1.1E-117
1 40 M41 42
300 bp
250 bp

E1 3[4 24 B 42 =6 EEEPAYHEE

M: Marker; MBS R 1.

Fig. 1 Profile of amplification in 42 ¥ x wittrockiana germplasms by primer No. 24

M stands for molecular weight marker; Plant material codes correspond to those in Table 1.
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1
2
DFM DFM-1-2-3-
1
6

EmERE MYC- -

Subgen. melanium

LLM w ML 2|

08H

ERE VoL B 1V hancockii
Subgen. viola BIFESE V prionantha

|

0 0.19 038 0.57 0.76 0.94
FHAML ZR H Similarity coefcient

2 HIR=EEMRFARN UPGMA RXE
Fig. 2 Dendrogram for V. x wittrockiana germplasms by UPGMA

3 Wi

SEELEFN R AU, BT REAB RN AEB Y GrHAE %, 2010; Omka et al.,
2011), HIL YRR LT KB G - A0 58 DLIAEIE S ) = 4 2 DFM-16 W % sk 4 508 B,
HFH Trinity AP 4125 167 576 5% unigene, A H 23 791 /> SSR AL A5, HEUAIHE 9 14.20% .
SSR P %57 | SSR R FE M, NHLRZKEFRESHES, EHAIFSHEPmLE
NEFS5HAF AL, XEEDAHR> IEAH, — AR ERER, H—H2A %1t
G IREER, =M% SSR MR 14.20%, mTVHEA (5.57%, Z5iiH 2%, 2015). ik

(9.90%, /N %, 2016). JHikE (11.26%, Xiaoetal., 2014), fZITT"% (14.44%, Nieetal.,
2017), {EACFAT (18.32%, ZEHAEH, 2016). NG AL HRELN, = EEM SSR S MAMiEN
6.05%, mTEXK (1.5%). K& (3.4%) . KHE (4.7%, Kantety etal., 2002). #JK (4.03%, Guo
etal, 2010). FHTAEA (224%, =R %, 2014). Z0n (4. 24%, 5Kk 55, 2015), Hie4k
(6.63%, Zhangetal., 2012). Bl (7.83%, X %5, 2012). A& (7.6%, Duttaetal., 2011)
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FHIE, AT 313 (20.37%, BEF5/T 55, 2015). 1544 (27.61%, Anetal., 2016) FIFSZHT (26.88%,
Wi, 2014). WL ZmE EST H¥m & KoRIFESEX DL 2R (B85 5%, 20150, XFhzmm]
RE S T BRI LS SSR {5 B 225, R =M R SSR WA+ E, RBAERMIEERD
Z

AR R =04 SSR KRB L =M (28.31%) Ml HHMR (12.86%) NE, =HEHRH
PR & AR (12.86%) 2 f5 LA L, X5 Fr A HAWEI 5 (Kota et al., 2001; Kantety et
al., 2002; FMEB %, 2011; Z&is 55, 2015; 5K¥R %%, 2015; Nieetal., 2017) Z55RMFF, X
Al RE R ERS P A=A RN | AN ThERESRALI, FLAL RS N 3 IA J5E (K] 1) Il S 3k B (1 B2 5 /s
RILAE EST 741 th Il 2 2R A2 =R E A SSR (5K#R 4§, 2015) . 1fifE4E (Zhangetal.,
2012) RS O, 2014) © 7B (PNEEH &8, 201D IR Z S - ERESE SSR,
XEFT R S H S EST-SSR $F 4. HE DMK EST ¥ RIFHEHE VMK, =it = ZHFRE
HILF L GAA/TTC. ATC/GAT. TCA/TGA F1 CTC/GAG &%, X 5#i#l (AAC/GTT) (XJig %%,
2012). /K#& (AGG/TCC) (Kantety et al., 2002). 72 (AAG/CTT) (& %%, 2015) Fife4

(AAG/CTT) (Zhangetal., 2012) Z6AN[H. £ HMRE R LGP HR K& Z AG/ICT, X5K
. hE BoR mR. K (Kantety etal., 2002) . #iF (ZEEHBH, 2016) . f£4 (Zhang et al.,
2012) . 9L (Nieetal., 2017) « BIZ (BEF57 45, 2015)  MALAER (FERK F, 2014)
RS e, 2014) 55 Z Fia ) it Fi 45 R —2.

AARIG 3% 30 X SSR GIWTE =t E MR AR B 18 X SEHL TSy, ni iGN 60%,
XS (60%, 25 25, 2015). KB (54.76%, ERF5iT %5, 2015). ML EAR (53.23%,
AR 2, 2014) HHE, KTFTE (75.3%, Nie et al.,, 2017) FlfiT (81.2%, FHIHI, 2016).
HRAE EST Wit M54, #0551 WA B D93 1) S5 R vl e 2 I 32 51 P A 2 ik B KA & 7Bl &
IR BT 25 o AR E— AR BB Z A SSR 7 1, XAt 5 =5 A2 R MAE % Gk
HA 55, 201000 SR 18 X351 W%t 42 4 = € 5 S5 43 M7 (1) 5 40 582 5 S35 Wi b 41 3 43 Sy S 5
WA JE 2 KK, HIE TR0 E VMR T B Rk REAHRARIFEH AR, R
RKaE R EFPR LTS BREA 3, KPR = R H AR R SSR Fric BAG 1R i sz
P BELGRARAH ZCESMERMSIF, NS5AEMFNRAZ —H S5 =68 RASEEA X

(BRHAE, 2009). ABFFE R ALEIF K B =% SSR Fric N B IRIE I = (0 5 3L B DNA frid, %
RN HARTEIRIE R B AL A FhRic il Bh & Fh B e S at
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