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# =. FI5E#k (Fici Hirtae Radix ) f&2—F 2444, HORIETHLIT# (Ficus hirta Vahl. ) TR ER . FF & R FH 25
FEYPHATHE SSR 73 FhRic, Ry HAP BT e ZHEE /0T . AL B A g | Al B B A S SR AR S SR S . UM
&5, = AR, BE A FOREIN RO, GRS S T S ARHE AT B TARETT A SRR JLT 34 375 &%
SE4H unigene JF41, LR 16 851 4 SSR i, 444 T 12 094 4% unigene, 43ARMiZN 35.18%, F-I4%5 2638 bp A 11 SSR
Pifi, SRR 3.68 kb, HEEH] 5 PR IR FM, Hrh i WIRER 6 IRIIIET, H SSR S4LHY 20.92%,
HRKERANT 29 bp. WIRIEEE P b £ S0, PR =Mt R M, Hd, (AG/CT)n E&H WAEET,
di AT SSR ) 26.05%; HKFE(AT/AT)N HIT, i 18.69%. FEHLIZEN 100 25 EST-SSR 514, LUK 4 Rl [l 1 ) S R 21
DNA ¥ 3 Bbrr=#), Horb 89 555 |W7EMAMHE 4 AFPIRIZRILH 281 . I 9 XA G5 14, SRR 31 A
FAFPTEST DNA P18 RHE SURITEA L, X85 |20 & 2 M50 U BIEA (A 72.04% , FF%F 31 ARSI T T80, i
N T DNA $580EIE ., DTS SAE W RG24 SSR A S S E R, MR, "G SERF e s s S %
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Transcriptome and the Developmental Application of Molecular
Markers

YAN Qing', QIN Yanan'®, ZHANG Hualin', LI Wenxiu', YE Yana', HUANG Anying’, LUO Ping'"

1. Zhanjiang Experimental Station, Chinese Academy of Tropical Agricultural Sciences / Zhanjiang Rubber Understory Economic
Engineering Technology Research Center, Zhanjiang, Guangdong 524013, China; 2. Research Institute of Fast-growing Trees, Chi-
nese Academy of Forestry, Zhanjiang, Guangdong 524300, China; 3. College of Tropical Crops, Yunnan Agricultural University,
Pu’er, Yunnan 650201, China

Abstract: Fici Hirtae Radix, a Chinese herbal medicine, is prepared from the dry roots of Ficus hirta Vahl. This study
aimed to provide theoretical and empirical support for the genetic diversity analysis, genetic map construction, and as-
sisted breeding of F. hirta Vahl. by developing SSR molecular markers. Four typical leaves of F. hirta Vahl. were se-
lected as the samples, and site feature analysis and molecular marker development were performed after transcriptome
sequencing. A total of 16 851 SSR loci were identified from 34 375 transcriptome unigene sequences, distributed across
12 094 unigene sequences, resulting in a distribution frequency of 35.18%. The average frequency was one SSR locus
every 2638 bp, with a density of 3.68 kb. Five distinct nucleotide motifs were observed, with the motif repeating six
times being the most prevalent, constituting 20.92% of all SSRs, and typically less than 29 bp in length. Di-nucleotide
repeats were predominant, followed by tri-and tetra-nucleotide repeats. (AG/CT)n was the most abundant repeat motif,
representing 26.05% of all SSRs, while (AT/AT)n was the second most common, accounting for 18.69%. 100 EST-SSR
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primers were randomly selected to amplify target product using genomic DNA from four different leaf types of F. hirta
Vahl. 89 primers exhibited polymorphism across the germplasms. Nine primer pairs, distinguished by the high definition
and clarity, were selected to perform DNA amplification and construct DNA fingerprints for 31 specimens sourced from
different regions. The average percentage of polymorphic bands observed across these primers was 72.04%. The sub-
stantial degree of polymorphism facilitated the unambiguous identification of each of the 31 germplasm samples, and
robust DNA fingerprint profiles were successfully established for each specimen. This study demonstrated that SSR loci
within the transcriptome of F. hirta Vahl. were rich in information and highly utilizable, offering valuable data support

for future research endeavors.
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M EbRIE, XFRE P EE TS ( simple
sequence repeat, SSR) , JE—FPTEM YL 21
PERESGE . HEPDENL . H AR E O L s e 5 B
WEF P Z M HNRIC RS, ERA R
B, AT BERMA, & ZMHT
PRI AE N | 3BAE Z AR B L AR SRS Y
P4, SSR L py A I A BT,
HAZ RN 1~6 DEHTR, FHEE BT E
MR, E2RHEENZEME, SSR fric A3
TR, FoE Mo H A O N ZREvE S, iR
FEo A5 R, Al 4 B 2H SSR ( genomic
SSR, g-SSR ) Fl#% %4 SSR ( expressed sequence
tags SSR, EST-SSR ) *, 55 g-SSR #I}, EST-SSR
FFA TG B B FE I AL AT, iR A TR
b IX N, BA I EPEE . SR . AR S
TR AL A5 A58 SSR A7
JER. AT . 5B, ml sl pPEoR D
I 7 AR Y BEARGIR D 1 2 Sy 2L P R JiAS - 5
TG ST I K SSR ARiC AP & R S
LI o 3 s J5 A B e S B v 5 K e
A RCEER , VPG YIFh 2R, TRk, H
AT, SRR TT & EST-SSR FRic EL7EH#E |
ZWMER . HARTE . NIEE ZROESEZ YT
ARz AR, R E T R B R

FLIT#5 (Ficus hirta Vahl. ) , J& T B 1
TCAERWE, —FARAMEY, FL5m T WM
(R AR L IX, e ) BT B B b DA
M, i HAE EME (Fici Hirtae Radix ) 258
IR, SRR TR 0 TR, MFR R0 .
M. tdbie. S, BA&ES. @M. 1
Jifi . RN AR, TEWERS . | ARG
I, i E M EE D s s £
FEPE SRR 3 b P T B i 438 1 5 ik Ak
WO A IS I AS ) 2R B8 R A TR 1 1ok

IR T B 22 BAR I N EL IS A Rl T R TROR
R PP AS ) o [R) e 70 22 S K, S o SR S 5
TG HER X HdE A7 X 4, [k AN ) Ao o ] 35
B mANEMW, BAEEEAE T, KRS T4
Yo s, R HE AR, ik, £
W &8 A 4 1A id 5 R JC B8 & — A Y i e T
B, i i SN R IT &2 R #E SSR AR, XA
[l b o B DR A TR M S 5, X S A A B R
W IR AR E R A HEEE L,

YRR 8 22 5 vh T Ger el
{2 a0 s O s 2y e U S
A AR SRS RS, B EE R
Iy FRRICHIRFIMERI A DNA $5a g5 E . |
LS NS AN 5 QAN & i 2 (87 iGN e
R, SSR ARic il AR 2, X
P T AE B B e shVE FH o 1 G TFRL 4 7 5f
41 SSR 43T Hric FF & R 5 R AR GE R D
A LU 25T R @ Y G AL (Ficus carica
Linn.) 4 9 X} SSR 514X} 18 A-KLM-#5 8
(gl ZRete it . BMEHRT, CA¥SEITRT
g, = A L 4 R R R B S
(14 B L R 2H B L3 B FR M e ), ot e i
AN ) i 4 AR A7 5 S 2L P T & SSR BRI i
5T o ARG LAAS [ i 2R AR - S 2l 0
Feml, FIRAYE B 2EIrE i SSR 7 5 )7
ST ARRAE . BIE B R MAE, FFR T 4 Fhiig
I RURE A R 2 BT B 2 SR R SSR FRiE,
FEAE 31 BRI A 5T b E AT B0 o A AH A o
i fe Z e AT . A RIS A R
PEOULFRIE RO S

1 #REFE
1.1 ##
BRI 2 R =24 SR A
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Fig. I Morphological characteristics of canonical leaf blade in F. hirta Vahl.

x1 MREEERER

Tab. 1 Information of germplasm resource samples
A P37 Toft I 44 Bk
No. Source Germplasm name

1 IR B 1-5 (CYL1)
2 IR HPERE 3-3 (CYL3)
3 IR RyErE 5-3 (CYLS)
4 IR ARk 1-1 (NLP1)
5 IR ARk 3-6 (NLP3)
6 "7 210 1-1 (HQ1)

7 IR 21 3-1 (HQ3)

8 7R 21 5-4 (HQ5)

9 IR 4 1-3 (JY1)

10 IR 43 3-1 (IY3)

11 IR 43 5-1 (IY5)

12 I~ 7R 145 1-1 (TJ1)

13 I~ 7R 145 3-1 (T13)

14 IS 145 5-4 (TI5)

15 i) TV 1-3 (NT1)

16 i) T 3-2 (NT3)

17 i) T 5-3 (NT5)

18 S 14 1-4 (SY1)

19 S 1134 3-8 (SY3)

20 ST 1138 5-10 (SYS5)
21 binl s 15 (FLT1)
22 Bt Iy Bk 5-2 (FLTS)
23 By JyER=E 7-1 (FLT7)
24 P ) iyt 145 (JH3)

25 =M it 45 (JHD))
26 P ) wIFE 15 (CY1)
27 P ) R 15 (BB1)
28 =~ 27 15 (MD1)
29 = W 25 (QL2)
30 = 215 (MY1)
31 P 7) )5 1% (MNI1)

FhETIAL T ARAE AR ER, AEHRER 23.8 C,

FER KR 1396.3~1759.4 mm, YEBUE K BT,

E/%Eéﬂtﬁﬁﬁmrﬁﬁ BrEn 45 3 B LW
AR A R B T80 CUKFEIRAE, &I,

A

T

1.2 Fi&
1.2.1 #HFanFRAmE R4 AR G E 4
k., WIPR=2 . WR RS WITR-ERE 4 SRR

36y A, &Ex RNA J&5 43 5l 5% s b i3 cDNA SC
%, $XJ5 A F Tllumina HiSeq TM 2000 F & .
A Trinity FAX EIRE SR AT uE . A, £
R ITAT FIR) VR A% s AR 26, NI 45 2] unigene J7 41
1.2.2 DNA 25 HUR[E MR R AR R IR 12
ASHLEFE RS R RS, SRR CTAB
J5 R DNA, Jfam i 1%30 BEA BRI e TR A
HoEREE ., MBI T S A, e HAR
BB — B vk FE 5 B

1.2.3 #5340 SSRA% & % 5] % EST-SSR 7| 4y 3% 3t
FIHT MISA 1.0 B A% HH A5 1 5% Si 20 55 0 A 4%
SSR v filt, EREIFHIME RN : —HHR=6;
SETR=S; TR . A FR . SRy
=4, A0, WA 2 4~ SSR Z A AU HEES /N T 100 bp,
MITA R A2 14~ SSR. i ] Primer 3.0 #7115l
Yy, B S 100~280 bp, JEAIK
M 8~25bp, GC FHHN 40%~60%, B KilkE N
(60+£5)°C, LIRS AR SR B =Z 8] 1Y) 22 S5 AN
it 5 Co

1.2.4 EST-SSR 3| 4 i it & it 4% % #F M& 5 A7
(1) EST-SSR 5#yiiiik . M 5|42 v Bl bk B
100 X[ EE T 20 bp /9 SSR JFH, Dhaxgg, —
HHHE, LR 4 FOAFF UM - DNA
Mﬂfiﬁ TP MG, PCR ¥R R N 10uL: LT
Wi5I#4 0.4 uL, 1 uL DNA, 5puL Mix, 3.2 uL
ddH,O. PCR ¥ #4#2/F K. 98 CHIAIE 5 min,
98 CAEME 10s, 60 ‘CiEk 155, 72 CIHEffi 45 s,
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35 MG, 72 CHEMH 2 min, (i 12%F NI
Jhie B3 S FEL VK 6T PCR 47 38 7=y A TG I, 0 HL s
200V, BN 120 A, Pk 2 he HLUIKES RS,
HEATAR G PR, 105k 4h

(2) EST-SSR 5|2 MmHr. BECkAT™
L)L EEMaE 48 (X)) 131 ket
M BTBTIR (3R 1) JE4T EST-SSR SIWIHIE. LA
EARFBT DNA SR, X 1.2.4- (1) Fiikdss)
B 9 X519t fT PCR 84, HLIKJE e o FHiewr
gE R T80T, SR Popgen 32 B4 M AT 5
Py 5t B WL 45 57 B P 4 ( observed number of
alleles, N, ) . A #5537 FE %L ( effective number of
alleles, N.) . &F4+5%% ( Shannon’s information
index, 1) . Nei’s JEH ZFEFEE (Nei’s gene
diversity index, H ) S ARl 5t (6] (0 352 G BE B 3 SR
H Genalex #MAAriHEES G (expected het-
erozygosity, H.) 5 Jofi M 244 & & ( unbiased
expected heterozygosity, uH. ) o K £ & 4 A 3
NTSYS Hffrr, FHARIALAL X 0E NTSYS
A AR R b e Sy SRR, BRI
NTSYS AR A4 (8 AR ARL PR AR e i 5 BROAH AL A R o
A SE RS, 7E Clustering fRERFPAS 2 ISR, SR
Jei B A oG B R A A —4ERSIE T, N
AR A B IR A A IE W DNA 43 By

iRt

2 GHREHSMW
2.1 FERAMARE

MR A g R S R )
T2 4 Fhsu R FTE A7 s il i, HE45.5) 12
HIFH . X% sk 2 o Ge it A by, 345 2
34 375 %%k unigene, HEAKE R 44 450 502 bp, -
KRN 1293 bp; w KM unigene KEN

14 243 bp, HJE A unigene K4 201 bp; GC 7%
HON 41.50%; N50 KJEHR 2186 bp, & VK E
B 1.69 fi5; N50 ik 6808 4%, Ji il 424
19 19.81%, 16 IR A% 2% SR A R 2H 26 o s 41
2.2 FHMIEM FERAEAD SSR Lm0

FIH MISA B #4753 AT, FEAL A5 1Y 34 375
2K R4 unigene FRAIEPET, 12 094 2% unigene
&7 16 8511 SSR AV, & SSR i 5 1Y unigene
5 unigene BB 35.18%, 1M SSR v A5 (%=
] 5 unigene FEL1 49.02%, -1 4F 2638 bp A 1
™ SSR i s o A, & BA 4756 /1> unigene £
&AL R SSR i A .
2.3 MMEHFHERE SSRESXEB SN

M 2 BTLLE Y, FERAR )55 4l SSR {if
SR RO R A R R, A
Bl 24.83%F1 10.71%. PUBREE . FHHIE IS0
FEH R AR AR, A 3.14% .
1.48%71 1.63%. F-¥J%f 19.88 bp AfiFE K 2 H L 1
I HEFEE T, IR 19.56 bp B
PSRRI 2 DU, A 24.16 bp BIEK
BEATTRE S LA . ZSB3E, ] DRUAH AL . 750
HE 5 H A 2 AR CRE ] 1) ~F- 25 o A 4 B 22 RO
R 1) R U B 7 B A b o A AR = A
7 o SRR E F = B 19 B K BE IR B T 20 207 K
HR, R K BAEA 236.48 kb, {H
DUBRES | FLBRIE | S HREEA S B A 45.38 kb
fedi o PR unigene JT1 V- H4%5 2.64 kb B
| ANEERT, AR SRS B T R O
B ZHRIE . DUBREE | BRI R SRR A
2.4 FHMEIFERAED SSR L mEE

TERH ARG SR 2, B — B = T 2%
FEA 7 REERIT, Hoh el SN E A 3
Bl AC/GT ®X& . AG/CT & . AT/AT 4, )

x2 HMBSSRUSESEEER
Tab. 2 Repeat type information of SSR loci of F. hirta Vahl.

G Bt 1 il R MR TR AR
Repeat type Quantity Scale/% Frequency/% Overall length/bp Average length/bp ~ Mean distribution distance/kb
XL, 3 8535 50.65 24.83 169 644 19.88 521
=AHEE 3680 21.84 10.71 70 851 19.25 12.08
YA~ ik S 1081 6.42 3.14 19 532 18.07 41.12
HAMIEIE 510 3.03 1.48 11 020 21.61 87.16
NI 560 3.32 1.63 14 832 26.49 79.38
HoAh 2485 14.75 7.23 191 093 76.90 17.89
it 16 851 100.00 49.02 476 936 28.30 2.64
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LI AG EEBERZ, N 4389 1, FLHlk 26.05%.
A EE R GTEL KRR ZE 8 f,
AAG/CTT ER &%, B R A 7.62% , ATC/ATG
HERA, WHEN 1.41%; MRIEES S, Kk
Z S AAAT/ATTT, HIURK 3.41%; b
FEBRRZI N AAAAT/ATTTT Hoc, HAlZk
R BUTRAR T 0.90% 11 54 PO IE 5 &L SSR 1Y
21.97% (Kl 2) .

WHCRE , WAL FZAEPTE 6~11 I, i AU A
O3 A ABE 86.01%; =Bk EEEPALE 5~7 Ik,
AL B 81.30% ; DUBH KL B AE LR
4~6 UK, 5 DUBEIEST A U 96.21%; FLhgdE 32
BEWRTE 4~5 K, b AU S AR R 95.51%:;
AU FEAE TG 45 W, H ST AN
94.84% (& 3) .

21.97%

B AT/TA
B AG/CT
B AC/GT
B AAC/GTT

B AAT/ATT

B AAG/CTT

m ACG/CGT

0 ACC/TGG

m AGG/CCT

B ATC/ATG

[ CCG/CGG

W AAAG/CTTT
W AAAT/ATTT
W AAAAT/ATTTT
[ others

%
2.05% 5.91%

B2 AEEERTELD SSR HFH LG
Fig. 2 Proportional of different repeat
units in the total SSR

25 HAMIEIFFERAE SSR EERH ST
FIH] MISA PR A PRI FT A unigene
AT, IF4rHT SSR TRy E R Ik EL . SSR H
B HITINE B BT AE 4~13 W2 (8], Hirp 4~9
WEEMA 1423541, 5 78.46%; 10~13 IREE
) SSR Vi A 3908 1>, 5 21.54%., 6 K E %
JCH BRI R, 5 R SSR A ALY 20.92%;
Hh 5. 7 WEREILTHIMIR, 435 b 8
SSR i Y 14.98%. 13.49%, M SSR M

A 5 90001

S

= 80001

a

& 70001

5 6000

O

£ 5000

Z

mg 4000+

1 3000

m27 43_[
= 2000}

172}

“ 1000

16.62%

EEECOERORODEEOEO
BN NI NI NI NI DN 1 i o o ot
QAUNBWN—=OOAUNRN

10.00%

4000 :g%% 425

g 3500 SWEE | s
g & 3000 - S
L ez 2500 —SEE )5 8
® 2 5000 ok g
BT 500 10 =
22 i
E 1000 s K

Z 500

0

4 5 6 7 8 9 10 11 12 13
SSRE & K%L SSR repeats

B3 SSRIIREEXRHHM
Fig. 3 Analysis of SSR repeat frequencies

2.6 FHITHEM FERA SSR 7] AHEIFEM
i BE ) SSR )7 BE /3 A £ 12~407 bp {E ]
W, TEIZIEEN, BEFKEN 12~19bp N EZ
AWASIAE 7631 4, HEK 45.29%; P K
JE=20 bp W EZEHENEE 9220 4, &
54.71% (B 4) o BEBAR] LM Fr e s 4] h I
K EA & 2B SSR 519,
2.7 EST-SSR 5| ¥t 5i& 1k S M S
2.7.1 EST-SSR 3|4 f%it  FIf] 16 851 4~ SSR fiL
B, RS 12 336 4F EST-SSR 514, Di4s
%, =3 ngL, LR 4 ORI RIS DNA

—— SSRAV S 4 100
— SR -

1 L

Wb U N ® O
sS85 833 383
JHZ Frequency/%

1 1
= N
(=T =]

0

8.32% »

(=]

9 ) 9 ) ) o ) ) N
oV » > 2] o N © 9 S
SN S RN

FF3K B Sequence length/bp

B4 SSRUSREEFFIIKEMSIS (A) ROFHBHE (B)
Fig. 4 Proportion of repeat sequence length (A) and distribution characteristics (B) of SSR loci
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AT I UE, BEPLIERE 100 XF EST-SSR 514
HATY . R EIR, A 89 X5 Yl P i th Hix
Py, Hid 55 X511 07E 4 FORTR rEDHE A
M2, e o X ARAEWIEI (£ 3),
2.7.2 EST-SSR 3|4ttt S o4 LI 31 4y
ANFEPHLAT A FR BT DNA AREAR, XHfiEE iy 9 X
EST-SSR 5| Wilt 11434 Jist e Z R0k 04, I
ERGEILW K DNA 2 F &Mk, FAH 9 X
EST-SSR 5[ ¥1%F 31 {5 A [RLAH mH 5 Fob B A 797 48
RGBS Z RIS HFEE S E (R
4) o 9 X5 | W B LI 22 5 1 S5l BUFE 3~5 42T

I S A PR SRR 4.44 %5 LI S5 Ay i PR B

(N,) 7£ 0.903~1.839 Z[u], FIHE K 1.577; H
R FE B (N, ) N 1.273~1.656, FI{H K
1.476; FARAEE (1) /v F 0.235~0.543 Z 8], F
BIE R 0.405; IEEIGE (He ) 4 T 0.158~0.372
Z I8, SEHME A 0.274; TMPIEIREE (uH)
A F 0.181~0.414 Z [H], VA 0.309; Nei’s
FE ZREERE S (H) A 0.158~0.372, {4
H0.274, LMk B4 0 FITE 41.94%~
90.32%2 ], SFI{H K 72.04%., LERKH,
PEM 9 XTEI WA 31 Iy PR I 2 AR R .

#&3 EST-SSR &5 ¥ F 5!
Tab. 3  Polymorphic primer sequences for EST-SSR

514 Fx Em5IYIFE (5-3") 51 e (5-3")

Primer name Forward primer sequence (5'-3") Reverse primer sequence (5'-3")
S13 ACCTTTGACCCTTTTGTGGA CGCCAAATAGGAAAATCAGAA
S22 CCATCGCAAAGTGAATACGA ATAAAACCCAGCAAAGCAGC
S25 GGAATTGGGATTTGAGGACA ATAATTCTGCGGGAAAGCAA
S41 AGTTCAAAAGCGTGGAGCAT GAGCGACCATCCAATCTTGT
S51 TCTTTTTCCTTGGTGGGTTG AGGGTTCACACAATAACGGC
S57 AACCCTAAACTCGCCGAAAT CGGTCGGAGAGAGAGAAAGA
S71 GTAAAACTTGTTGCCGCCAT TACCCAACAACCCTCTACGG
S79 AGCAGTGTCACCATGAGCTG GGATTCGTTTTGTTGGTGCT
S98 TTTCTGTGCAAGGAAATCGG CAAAGCAAAGTCAGCATCCA

F 4 HEMEE XS MEESHEST

Tab. 4 Nine primer pairs for genetic

diversity analysis in F. hirta Vahl.

sl ISR AR

Tolmi 4% Nei’s J& K 2 HE

Pr%ilj?rﬁfr;e Number of # i %‘%&;jﬂéi5z %%ﬁég A PEAEE Polyfﬁ&ﬁifﬁ?ﬁio/ %
bands N, N, uH. H
S13 4 0.903 1.273 0.235 0.158 0.181 0.158 41.94
S22 5 1.806 1.656 0.543 0.372 0.414 0.372 90.32
S25 4 1.484 1.224 0.292 0.172 0.197 0.172 74.19
S41 3 1.484 1.351 0.367 0.234 0.281 0.234 74.19
S51 5 1.774 1.486 0.437 0.289 0.321 0.289 83.87
S57 4 1.581 1.521 0.391 0.275 0.315 0.275 61.29
S71 5 1.839 1.633 0.511 0.353 0.392 0.353 83.87
S79 5 1.645 1.571 0.426 0.302 0.335 0.302 64.52
S98 5 1.677 1.573 0.447 0.310 0.345 0.310 74.19
S} 4.44 1.577 1.476 0.405 0.274 0.309 0.274 72.04

31 53 KL I A A O 1 5 A5 A B R BUTE 0.35~
0.90 Z [u], FhT [ BIfEfE L2557 . CY1 5 FLT7
A AL AR R B/ (0.35) , G EFRK;
FLT1 5 FLTS Mt AHIL R Em K (0.90) , it

2 E/N, T NTSYS BT RIS Ml
HAGHAN (K 5) , Z5EREW, 31 MFFHE
AR, HE R F e v R, R T EST-SSR
O3 FARICAR ZR BE XA A3 o 55 B8 IR R A T st 1 20
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PO, JE I R IO BEA AL IX S0 M E AN R A
J AR B A 2R [ I T A AN )R Pt o 4

A

U, SRR B A 4B JE U DNA
SRR (5 Al s 808 ) .

B

—
CY1

MY1
NLP1

TpL
CYL3 3
o g
HQ5 i

| FLT1

TFLTS
NT3

QL2

FLT7

0.55 0.63 0.72
Coefficient

0.81 0.90

B 5 BLAMREESH (A) REBSELEE (B)

Fig. 5 Cluster analysis (A) and partial genetic fingerprinting (B) of 31 germplasm accessions

3 itig

AWFFERT 4 FhAS [R] oy BY (e AR o it 4
SEHME, LT SSR - Thric. W Es, 4
Ry B AP AR I R R SR AL B SSR A B EUH
16 851 />, HBEUBRA 49.02%, 4T 12 094
% unigene [, “FI%E 2.64 kb A 1 1~ SSR fii s,
HEUR TR 2R R (17.09% ) U, I
ETFBIR (15.51%) " {g=m (13.25% ) P9,
NS (18.85% ) P2 RTREY), V35504 B B v
FHMAE (7.9 kb) P 5535 (3.04 kb) PV, i
H(7.07kb) PR, KT (0.20kb) |
=L (0.13 kb) 25> X Fh2E Fa] REFY R 2 (]
SSR i SRR ZE A K, Wl e H TYFhis
fEREME . SSR W RREM 25, BdEmEm R/
R AR TR S8 P2, Ak B R
A5 i S 2 P SSR A7 A5 1 H BB B vy, 344y
AR B, UL AL S 2 SSR A AT Y%K
HREZHMEEE,

AP SSR v 5 H A Hon R AIfEAE %
5o FERBAEAFRFEY SSR S 4R . EEHK
B b A TR Atge i, MR R SR Al
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