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#0.99~7.60, 34184 4 1.99; & 5% R 409 TASE B A 17.22%~151.07%, 39184 51.49% ., K A # FF £ 69 27 %7 SSR 5| 4 %+ 160 4 %=
FP AR BT £ 00 Bk, A B) 143 AN R B A RS AR R B A 6@ h 0.56~7.40, 3915 4 3.54; Shannon’s 12 & 35 40 &
784 0.17~0.51,3918 4 0.36; % 42 84 F LM A4 0.15~0.50, 39144 038, R E M £ A, 160 4 ZaB:Fh R A #5175 A A 249
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Genetic Diversity and Correlation Analysis of Anemarrhena
asphodeloides Based on Phenotypic Traits and SSR Markers

DI Gensen', YAN Lixuan',REN Junnan', WU Lizhu’, WANG Zeyong', MA Chunying'
('College of Agronomy, Hebei Agricultural University, Baoding 071000;>College of Life Sciences , Hebei Agricultural University,

Baoding 071000)

Abstract: In order to clarify the genetic background of the germplasm of Anemarrhena asphodeloides, the
genetic diversity of 160 germplasm materials of A. asphodeloides was analyzed based on phenotypic traits and
SSR markers using cluster analysis and principal component analysis. The results showed that the diversity index
of 21 phenotypic traits ranged from 0.99 to 7.60, with an average value of 1.99. The coefficient of variation
ranged from 17.22% to 151.07%, with an average of 51.49%. A total of 143 alleles were detected by capillary
electrophoresis using 27 pairs of newly developed SSR primers. The effective alleles ranged from 0.56 to 7.40,
with an average of 3.54. Shannon's information index ranges from 0.17 to 0.51, with an average value of 0.36.
Polymorphism information content (PIC) ranged from 0.15 to 0.50, with an average of 0.38. Cluster analysis
showed that there was no obvious separation of 160 germplasm materials, but some of the same source of
germplasm appeared in clusters. Principal component analysis and cluster analysis verified each other and
showed similar results, which may be related to the frequent exchange of seeds and seedlings by the seed
growers in different regions. In this study, 9 SSR markers associated with 6 phenotypic traits were screened by
Chi-square test and T-test, which could be used for marker assisted breeding of female breeding.
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HEE: (Anemarrhena asphodeloides Bunge) i H
GRVAELE Z 4R B, BA 2000 2419 24 H]
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Table 1 Source of test materials

AN EE RISy AN TaR R W R ik a2 s ) e <]
—ERRIFRTE . DNA 43 Fhric A2 4= &5 5+
(R RE I, 300 A7 R £ 28 S WIS R B 0% 5 35 A 2 1
Kooy T4 Bh & AP 2 F B, £ B AU $E RFLP,
RAPD AFLP SSRARICAE. SSRARCHLARG AT
Gikric, UHEREFE LRkl 28 EES
M s Bk T3z 0 T 2 FR AR 90 0 3 4% 2 REE S0 H F
SRS FR M SR Y, AT JG SSRARICHEA
B0 B A , T & F0EE SSR kR, ik 5
SRR 7 Ao DG (8 R PR A SSR AR, 243
ThRic 4l B B R ) SR I X AR R R 7
L 25 D HA TR 3 5

ARWFIE R ARG TF & 27 % SSRAFFHric, I
RIS 38T BRI HT . T BL5 B 25
S5y ket ok 1 R b 7 X b 7 XA 160 73
SRR 1 T AU IR AN 20T A0 1 358 15 Z2 R
Gy MY, T 0 55 R MEIR AR SEBX 1 SSR 43 FARic , A
PHIEE R 50 U R D R A AR 4 B B A 4R L B
W
1 MB5RFZE
1.1 AR

AW R R AR RIR R | 2247 Az 1 SRR o 9%
T 1600y (F 1), Hrpin[ b4 &) B3 b BH A= )5 17
AEHIEE 95 Bk LT 6 A 2 B A R A AR B AR 0 B
(B SR b AR 01 ) 42 Bk 2808 22 M Tl AR 15 %0
VRR T 4348 R DT Ak 855 S0 21 fk AT Jb Al
TR o S 5 b R B R 1Rk 3 T b Aol R
AR 2 Bt T AR R B A o E A R A B

(Anemarrhena asphodeloides Bunge) .

Fes e

No. Source

1 1L By B s i B AR O B A R B

2 T 5 Bt A B2 0 B S
3 VAR R TR
4 TR SN T AR B B

5 AT Ry e ST R AR B B

K FEA KL ARG
Abbreviation  Sample size Sample number
Sy ELAAE 95 1~95
G EBE 42 X01~X42
R 21 G01~G21
M AR RS 1 A01
N2 1 S01
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1.2 REMMERBAE

2022 46 J1 20-23 H , 7£HIEEIE 1™ XL 5
Bk, AR A K 2 48 BH A A BH A S0
TN FIEEREAAR X R IR AT BH d 22 5 1 sk gk
Arib 38 13 A MR A I AR IE . 20224F 10 A
By TELG R WOR P AR IC B2 H | PR 2 6 1 T35
YRR, [FIERRE B A Bty 2 S 3 o e T 2 B
B o FRICTH AR FEE N T AR B HEE kAol
TR U S G TR 15 1B kg IR 2 1) G AU
PN Sl N s N
F2 REMERNERE

Table 2 Criteria for the determination of phenotypic traits

SYBEMEL G I BE 4 DRI, R A A KIE
TRINAE S, EAEE, FAEEOM 5 . BRIk
HT T Sk Y — B MR S T R SRR AR T s 2k
AREE, ok v mfh I i BRRAR 257 R, DR A
IFFE A RRAR ZE AR B QSR BARRAR =S )™ 6, [ I
TAET AT, R A R REAR 25 v ) R A
B R SR PRI IIER . Z5 b AT
FEILME 21 RBUEAR 45 19 DMRCRER A 24>
AR, 2 A R PEAR I g R T AR . A1k
AR TTE IR 2. B R IMR IR 1,

PER W 5E Trik LA
Traits Assay method Unit
rBERY Tiller number FARRABERANEL A
BRSO R AR T 43 BE L S K B2 cm
Perimeter of individual plant
Bl BN BB 32 40 B L N A
Leaf number of main tiller
& Leaf length ForBE AR P ERER 4.5 .6 i i BEES R B A cm
9% Leaf width TN BERI AT IA 4.5 .6 At R R v Ak B cm
FlERK F2 5 BEAE S LT3 Tot s 1) < cm
Length of main flower stalk
e AL AL E mm
Width of main flower stalk
254 Fruit number PR HRRRN ™
¥R Plant height FISRARAS T R MR 0 25 I 1 oo 1) v cm
HilE Stem width FRRIETR I E 10 em AR AYAR RN cm
-J& Leaf thickness FBE LA AR mm
¥R Plant type AR R 190, 2 s Rl 2 %, SR AR 3 MRS 4.5.6 F it 5 25 Je M P 3ME

FI5E 148 > 40°,40° > 2 2% > 20°,20° > 3 4
1£(4 Flower color FE 19, O 29 RO 39, S 49 BREE N SR
T A e AR ZEFNZITAL ) kg
Fresh weight of underground organ
HiZ£ Rhizome length PR ZE MK Z N cm
REFRE) FARAR 2w e AL R AR mm
Rhizome diameter (length)
MZEHAE(5E) AR ZE I sE AL Y el B AR mm
Rhizome diameter (width)
Z5 %% B Fibrous root density SRR AR ZE T AR K A/em
HRZEAFN Rhizome volume MRZE R AR ZE HAR (K ) R ZE HAR (5E) mm’
TR 8 Mangiferin content {80 bR AR b R ) S by 1) g/g
B Nemangiferin content (3% 251 il it i TR B v TR0 i 46 22 ey 1) g/g
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LN < .
A TIAE; B FIEEAE; CREEAE s D 504K B RS A F - ZLEGEHO RO NI 5 G - 2L HOWHEE G H AL A Bon B HAR () i@
LB RZE EAR UL 5 1 BRI 5 0 2 BRI 5 K AR Y

A: White flower; B: White purple flower; C:Light purple flower; D: Purple flower; E: Deep purple flower; F:The red line connection is

perimeter of individual plant; G: The red line is rhizome length; H: The red line is rhizome diameter (length), and the blue line is rhizome

diameter (width); I: Compact; J: Semi-compact; K: Loose type
1 EEHoREMER
Fig. 1 Partial phenotypic characters of A. asphodeloides

1.3 SSRAFERIEFZEZFAFI A
TERIERORIN , PR B FIBEFP BT 2 7 4
MR, BT I EEFRBT N 2 em J5 B F PE &, i
IR VKA o DA 160 173 0Bl 5 v e 2% 24 1)y
TERR R T SE A IR A K
12 (1K) AMRZERBIAE M T MR 25 5 R A B b
ARk, P SRR AL I i 5 1) 4 W TR L el i
TR ARV L AR A R ) 5 il e 3 f il e, SR 05 1
11 SSR 5 |9 R4 5 | 4 22 A M it 100 X5 1497 , 4k

#3 SSRiRiEERTIE
Table 3 List of SSR marker information

24 A~ gt BRLRRAY A XS 5 | P HEA T 22 A5 ARG R 5
E, Fe it 27 X REIRIGTES [ 9 (32 3) , Il ik 2
5| 9K T AN A AG I 7 315 160 403 BRI ES ¢
WL ZREVE S BT . PCR VAR £ S 2x M5 Hipe
Tap Hif PCR mix (It 5t R & F AR A A )
10 uL,DNA 1 pL, E¥#F51¥1 pL, RIS 1 pL,
dd H,O0 7 pL. PCRY"H4FE)JF .95 CHiZE 4 5 min;
95 “CAEHE305,50 “CiRK 305,72 CHEM30 s, 4k35
UAEIR ;72 CHHLE{H 10 min.

Frid 24K R 1T (51-3") TES TS (5-3")
Marker name Forward primer sequence(5'-3") Reverse primer sequence(5'-3")

P2 CATTCAATCAAGTGGCATCG GACCGAAATCAAACCAGCAC
P4 TCTTTGGCTCCTCTCTCTCG TCCGATTGGATTTTGATTTC
P13 CCACCCTGTTGCTCTCTCTC AACAAAGGATGAAGGCTTGC
P14 TGGTTGAGGGAGAGTCAAGC TGCAGGGATCTAGATTTGGG
P15 CGAACATGATGACAAGGACG GAGAGCTCCACAGGATACACAG
P25 CCTCGGACGTGAGAGAGAAG TTTTGGGAGAGCCATAATGC




2 4 HARRESE : SEF FREH A SSRERIC A BB {4 2 R BT SM T 275
=3 ()

FRICA R B 1FS(5-3") T IFA(5-3")
Marker name Forward primer sequence(5'-3") Reverse primer sequence(5'-3")
P26 TGGAAATCAGATGTTATGGGC GCTGTGATGTTGGTTTGTGG
P36 GGATGTATTCCTCACACCCG TCTTTGCCCCTACATCCTTG
P37 AAGAAGATGATGACCTGCCG GGAAGAAGCTGGATGAGCAG
P40 TCCTTTCACCCACCTCTCTC TGAGCAACAGAGGTAATGCG
P42 CTCCGTTGGTGAGAAGAAGG TGGAATGCTCTGCAAACAAG
P43 GGAGAGAGAATTTGTGAGGGG GGGTTGTAAACCGGTGACTG
P49 GTAACCATGCCACATCCTCC AGGAAGACAGAGGGAGAGCC
P50 GCAGACCCGTTATCGAAGAG GCGCTTGACTTCGTAGAACC
P53 TTTAAGATCCACGCCAAAGG CGAGAGAGAGAACGAGAGGG
P56 TAATGGGTGGTTGGAGAAGC TTTGAAATGCTGTGTTTGGC
P58 AGCCGGACTTACACCATCAG AAAAGCAATGTCGATCTCCG
P61 CGATGGAGGAGGGGTTTAAG AAAATTTGCTAACATGGCGG
P62 CGATAGCTCTTGGGAGCAAC TGACGTCGCTTGAGAGTTTG
P65 ACGATTGAACGAACGTTTCC GCGTAGAGAGGCGAAAATTG
P67 ATTCGCAACCGCAATTTAAC TTTCTTCGTTACGGTGGAGG
P69 TATTTGTCAGGCTGCTGCAC TTGACAAACACACAACACCG
P72 TTCGGCGAAGCATACCTG ATGTCAGCGATCCAGAAACC
P76 CCAAAACCTGTAGCAGGAGC GGCTGGTCACATGTCATTCT
P77 CATATATGTGTGTGTGTATGTGTGTG TGACAATTTCACATTGAGTGGA
P82 TTGGACCTATTCTGTAAGGCG AGGCTATGCATCCCCAAGTT
P98 TGACGGTGGGCTTAAGTAGC GCAATTTTGACATTATGTGTGTG

1.4 HiES index) /A3 : [=-3 PinP,

141 REMERFEITSSH R SPSS 26.0 i
X VIR B AT G AT, AL IME ek
B I/ ME FRUEZEFAR 2 22456 . 7E Excel Hf

HAZEFRY . £

EN PSSR i e R

{1 F Origin X R AIMERAEAT F 1053537

A5 FHUAR : CV=ChRE 2 T <100%

Z 515 . & & (PIC, polymorphism information
content) AN : PIC=1 -3 P/

KLH.PICHZ

B, P AR R A |

NG AS SR BRI 1 ORI SR
HRAE PR PIE (XD FFRHEZE (o) 452 PEAR
HIIIAE K] 434 10 9%, 55 0.50 - 1 2%, AR 1 R (Xi
<x=20) 5 10 2t (Xi =x+206) , x N1
B, B AR AR TR 2 AR 2L
BRI AR (P) B AN . P=n/N
A n FORFEA VIR T2 1 AR %K,

N FRFRLEEL

Shannon’s Z £ 4 45 %X (1, shannon's diversity

K i A HE—PRIRA G, PoRZ RS 10N
BEBMR S S B E 43 T
142 SSRARIEMRGFEIT S A M 27 %01
FRICAIN 160 (B4R A5 53, SR N T, F HL Tk
S I R e 2 P T A N [ R VA = o W i i
R0”, AL IR . R PopGene32 #4115
SR 25 37 5 PR 4 (Na, number of average allele) 45
Y55 5f FE R # (Ne, effective number of alleles) .
Nei's ZHEPEFEE(Nei's diversity index ) /2 Shannon's
RIS TR ZEEL SR, RIIRGFHE
T2 B Re L H R E

2 HERE5HMH

21 REMKHBESHESN

H1 T2 MRS FIA IR B i M B A RS HA 1
B, ok AT Z RS B . DR 158 43 £
MY 21 AR IIVIR A I & 04, F S = R
BoMs e Z R E0(F2 4) o 21D RAMR 1922 5
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ZBOE B TE 17.22%~151.07% , 29 5 8 Sl 4%
B/ AREER(K) AR RZBHER

s LI

51.49% ; Z FEPE TR BGE R 0.99~7.60, Hidb i KAy

®4 REMEKRSHEESH
Table 4 Diversity analysis of phenotypic traits

A RB, e/ IV R IR S AE DR 1,99, B AT IE
158 HIBERREL Y 21 DR IIMIRTE R BERER Th A e
B e e A A

FEdk AR ZIFHE Fe A A b2z
Traits (%) Dl.versny Source Average value Amplitude of variation SD
cv index
TR o (glg) 43.83 2.00 5 BBA: 0.014 0.001~0.035 0.007
Nemangiferin content ok 0.008 0.003~0.012 0.003
Sy B4 0.012 0.003~0.033 0.006
i 0.011 0.002~0.026 0.005
RO (g/g) 42.28 2.02 S B 0.010 0.003~0.022 0.004
Mangiferin content ks 0.010 0.005~0.020 0.004
S B4 0.011 0.004~0.024 0.005
i 0.010 0.004~ 0.022 0.004
IR 59.38 1.82 Sy E A 7.970 1~38 6.057
Tiller number BT e 14.950 7-25 4347
S H A 3.240 1~14 2367
¥ 8.720 3~25.667 4257
FARRIME A (em) 72.86 1.93 Zy B84 67.980 14~170 40.736
Perimeter of individual Ak _ _ _
plant
A 37.190 0~167 31.909
B 52.585 7.000~168.500 36.323
FArBE AL 56.87 1.63 Sy E A 24.880 12~112 11.361
Leaf number of main tiller Ak 26.050 10~119 22 589
VR kS 23.900 0~47 9.141
¥iE 24.943 7.330~92.670 14.364
4 (em) 27.02 1.97 Sy B4 30.712 15.670~46.670 6.786
Leaf length SRR 52.733 25.000~75.330 12.511
ZEIE 37.048 0~60 13.055
¥iE 40.164 13.560~60.670 10.784
15 (em) 30.45 2.01 Sy B4 1.161 0.500~1.970 0.298
Leaf width P S e 0.968 0.500~1.700 0.312
EIE 1.041 0~2.300 0.348
¥ 1.057 0.330~1.990 0.319
FAEEK (em) 26.85 1.72 S B84 113.174 34~189 28.641
Length of main flower S _ _ _
stalk
Gy E A 98.238 0~145 27.884
Y(E 105.706 17~167 28.263
FAEEH (mm) 33.29 1.58 5 BBA: 3.904 2.810~6.320 1.370
Width of main flower stalk e _ _ _
Sy E I 3.673 2.330~6.120 1.156
i 3.789 1.170~6.220 1.263
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F4(4)

eIk e R Tt i bt

Traits (%) D1-ver51ty Source Average value Amplitude of variation SD
cv index

T 151.07 7.60 gy HL A 5.880 0~39 7.926
Fruit number etk b B _ _

S H A 4.830 0~31 8.082

B 5.355 0~35 8.004

B (em) 31.70 1.51 Sy B A 45.700 31~70 16.434
Plant height b _ _ _

ZE A 45.476 33~68 12.475

B 45.588 16.5~69.0 14.455

B (em) 32.54 1.77 S 54 76.190 29~176 24.590
Stem width Y b _ _ _

ZH A 75.760 38~152 24.860

HyfE 75.975 33.5~164.0 24.725

/& (mm) 75.48 0.99 Zr 54 0.406 0.29~0.61 0.139
Leaf thickness b _ _ _

ZE A 0.479 2.290~3.950 0.559

HyfH 0.443 0.140~2.280 0.349

PRI 46.71 1.35 Sy BB 1.650 0~3 0.860
Plant type T _ _ _

ZE A 2.000 0~3 0.826

¥i{E 1.825 0~3 0.843

1t 37.65 1.57 Zr 54 2.940 0~5 1.165
Flower color b _ _ _

ZH A% 2.930 0~5 1.045

¥fH 2.935 0~5 1.105

Ho R A E i (kg ) 68.03 1.90 S BBk 0.212 0.018~0.936 0.156

S E A 0.067 0.020~0.440 0.069

Hfl 0.178 0.048~0.598 0.099

ZEK(em) 61.28 1.82 Zr 54 79.689 12.000~408.500 58.719

Rhizome length P 167.250 43.500~295.000 55.532

ZE A 28.452 10.000~103.000 21.897

Ml 91.797 21.830~268.830 45.383

HZEEA2 (1K) (mm) 17.22 2.03 Z 54 16.424 11.010~23.360 2.429

?i:;?; diameter ST 19.339 14.790~25.910 2.924

S E A 14.320 8.850~25.200 3.117

¥IE 16.694 11.550~24.820 2.823
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F4(82)
FEIR AR ZIRH i s i bRz
Traits (%) D1.ver51ty Source Average value Amplitude of variation SD
cv index
MZEEHAZ(FE) (mm) 40.25 1.06 S B4 13.606 8.330~115.250 10.825
Rhizome diameter (width) e 16.171 12.270~22.210 2.583
ZEE 11.696 7.910~24.230 2.950
IE 13.824 9.500~53.890 5.453
HRZE AR (mm?) 97.44 1.63 Zy B84 17088.789 1919.450~94720.430 13540.400
Rhizome volume RS 53996.174 11916.360~120727.100  25541.930
Sy B4 5856.883 1014.300~62891.390 9710.055
¥iE 25647.282 4950.040~92779.740 16264.130
ZHAR 2 B (A>/em) 29.07 1.81 B 3.858 1.910~11.140 1.627
Fibrous root density S i 2.941 1.800~3.880 0.569
U R-ES 2.930 0.730~4.800 0.752
IE 3.243 1.480~6.600 0.983

- JeEE
—:No data

2.2 ETFSSRIRICHIEE SHMED T

M 100 XF SSR BRI H f5r 28 Ui % HH 47 34 25415 T
B | B 42 1 R B9 SSR BRic 27 X, 27 XFRRICTE 160 17
FURE PG 143 DEFALE S BMRIC I 238
PESHF BRI R 1~12 4 3 5.3 4 Hi, 23
PEQL S i+ & B2 PAdric, P53 P56 . P58 . P37 P76

F5 273 SSRIFIEEESIHMESH
Table 5 Genetic diversity parameters of 27 SSR markers

H1POT A iC 4G 2] (14 45 A0 6 DR i /D 0 33l R 4 4
A4~ 44 34 3AFI2A . AR LR B R Ry
0.56~7.40, F-34 4 3.54; Shannon's {3 &L 45 5028 7 K
0.17~0.51,F#)} 0.36; 24515 B & 828 0E M 0.15~
0.50,°F3°00.38 (£5). &2 R P53 bric 76 H1 Bk AL
MR 1 S

Frid g{tﬁ%&%ﬁ AR AL R R Nei's ZAEPEAEEC Shannon’s {5 EL 4L ZHEREE
Marker Polymorphic band Ne Nei's diversity index 1 PIC
number
P13 5 3.42 0.24 0.39 0.43
P14 7 438 0.16 0.26 0.32
P15 5 3.20 0.19 0.31 0.40
P2 8 4.80 0.15 0.25 0.27
P25 6 4.11 0.24 0.39 0.41
P26 5 3.44 0.24 0.39 0.41
P36 6 4.14 0.26 0.42 0.41
P37 3 2.21 0.29 0.45 0.50
P4 12 7.40 0.18 0.31 0.31
P40 6 3.98 0.22 0.35 0.37
P42 5 3.47 0.26 0.41 0.41
P43 5 2.95 0.11 0.19 0.33
P49 5 3.61 0.28 0.44 0.44




2 1 IHRARAF - F T RIEARHN SSRARICHY HIEE AL R K SRIR 279

®5(4)
Frid Zj&ﬁ%ﬁ%ﬁ RS L R B Nei's ZFEPEFEE0 Shannon’sfR EH4L ZRERGE
Marker Polymorphic band Ne Nei's diversity index I PIC
number
P50 7 4.65 0.24 0.39 0.38
P53 4 2.88 0.26 0.41 0.44
P56 4 3.08 0.33 0.50 0.48
P58 4 291 0.28 0.44 0.45
P61 7 4.37 0.16 0.27 0.32
P62 6 3.83 0.20 0.33 0.34
P65 5 3.70 0.31 0.48 0.46
P67 2 1.09 0.08 0.17 0.15
P69 5 3.48 0.24 0.38 0.42
P72 7 4.36 0.18 0.31 0.32
P76 3 2.47 0.35 0.51 0.50
P77 5 3.51 0.24 0.38 0.41
P82 5 3.48 0.25 0.39 0.41
P98 1 0.56 0.11 0.22 0.20
Y4J{E Mean 5.30 3.54 0.22 0.36 0.38

Ne: Effective number of alleles;1: Shannon's diversity index ; PIC : Polymorphism information conten

A [16 cefe 15 1XQ-76 53 Blas_Ap6fes 41 [1x0.26 [53
nz2 128 144 160 176 112 13 144 160 178
18000 l 18000 I
12000 ‘ 12000 H
G000 “ €000 |
0 A .Jlu A o & 8 J‘IL A
al 133 al 141
sz 132.80 sz 141.45
ht 20530 hi 21055
C 13 E@fsa 13 LXQ-Z6 1 D48 cogfs [43 LXQ.76 53
12 128 144 160 178 112 18 144 16 176
18000 l 21000 |
12000 | 14000 H
6000 7000 { |
i |“u|L ' | Ul
0 T o—d A ar =
al 148 al 157
sz 148.34 sz 136.54
it 23626 hi 27740

A 1S SHIEERET, 37 W) /N 133 bps B 41 S HIBERRET, 47387 M)/ 141 bp; C 9 13 S HIELRNGT, 573877491 K /Ny 148 bps D 43
SRR, 37587 IR/ 157 bp s BEARSR 947 38 11 BB NAAR I DOGAE S 0RE 5 al Dy i BEIRE 5 52 R BRI 0] 5 he Sy WA TRIAR
A is germplasm No.15, the amplified product size was 133 bp; B is germplasm No.41, the amplified product size was 141 bp; C is germplasm
No.13, the amplified product size was 148 bp; D is germplasm No.43, the amplified product size was 157 bp; The horizontal coordinate is the
amplified fragment length, the ordinate is the fluorescence signal intensity; al is the fragment length; sz indicates the retention time;
ht is the peak area
El2 PSIHRICH YR E Ik
Fig.2 Capillary electrophoresis assay of the product amplified by marker P53
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FIH R 155 H iy 2z E DR xs 160 43 b4 kL 7
RS, BE IR 160 13 MR 43y 3 KIEHE
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BES My, Zy EL PR A 05 B AR N BE 11 4y, 5 B A= 05 B
AR 6 1y, LR MR BRI BE 1 4y 5 25 2 2547 38
Uyl LR SR HEE 30y, B B BHAE (7 A=
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HIEE 59y, 5y B B AT B AR S8 26 47 if db Aol R
SRS S AR B R 1y . AR BT LK
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PRI B A R 5T, REEE I SRR T
D I AT B IR A S, 150 B A [] oF I8 3 1) 0
BERp T A B A 44l o (RS o T) — Sl 5t A e B
PR A IR, 4N X34 . X40 2 5 B 0k B AE A
PFHHIEE, GO4 (G211 Y5 iR AR BRI B

ZRHE3
Group3
RS R, T H
Material numbers are the same as those in table 1,the same as below
B3 1605 R LS
Fig.3 Cluster analysis of 160 germplasms
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SR TR G b G U 2R R 5 ) A3 1 06 &R R
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e A A (E 4) o Hp e 1 E R kR
1 3.4%, 552 ERERER R 32%, F M55
B 160 (3R RI 40 M 3 AN, B — 413 0 A 6 AN ]
SRR .

TR TR B, 4 4G PR rp A R SRR B
G BB B A 0B R 5 ELBH AR 0 B A S0
I H RIS HT AL 1 2 N R 15 A Al 3 sl b

Al K 2 2 S e b R B R A T A A HE S =
S B F B2 Bt AN TR] AR B DU s ke
HEIALRHF] ) 2R 2106 2R AN R B i [ s AR SR T
i DX SRR RS RA AL, H T 4 BT, 5 A b X s
FEBA B A TF , A A LA Rl R R SR e
JEL P B0 ) X8, BE G X34 11 X40, GO4 Fl1 G21, X25
FIX21, [FIFEZ 5 BB AR 0 B AR 0 BE X05 215
X34 . X40 /3 A FEAH B A0 R B o ST
T I LAY X34 . X40 Fl GO4 . G21 7E F 743
MR o At AT, TR 3 S B AR (L A9 25 21 DRI =
G353 M 5 R T LI BLRHIE
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® 5 ELPHAE Yixian yangsheng
12 |- ® 5P Yixian yinsheng
® 73R4 Shaoguan cultivatiom .
® 233 Bozhou cultivation qX34
L AR HH; Agricultural university cultivation ”
10 411 Groupl x40
~——— 412 Group2
#113 Group3
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6k
4
IS\
@)
=%} 2k
A
N
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X
x 2F
-4 |
-6}
®3X03
-8} g
~10 \ L y \ \ \ \ s s L
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Fasr1 (3.4%) PCI
El4 1605 BERERS DI R = E

Fig. 4 Two dimensional scatter plot for principal component analysis of 160 spermatogony germplasms

2.5 REMRSE SSRERIE KBS

27 %F SSRARICTE BT fe Mtk B TR K5, Bk
PR EIE T TR, 45 R R (R 6), 4 91 SSR
Pric 5 6 DRI i 2wl S S ARG . o, P25
Pric 5 AR ZE PR RURN b 25 By fF 7 28 3k B A 1 5 A

FR6 SREMEIREZXCEHISSRERIE

K3 PIShRid 5 ZE AR (KO AT 11 & R 1y ik 5
AR P REST T E XN AT i X Y TS ]
TR iR B B S A OC s P42 A1 P67 H S I
IR FN R B A O, P62 . P69 I P61 14 5 K ik i %
FASE ;P36 5/ BERA 3 W AH G

Table 6 Quantitative traits were significantly correlated with SSR markers

AR Frid F{H
Traits Marker F value
HLZE AN Rhizome volume P15 2.49%
P25 0.79%%*
i N #3E i F Fresh weight of underground organs P25 0.39%*
2542 () Rhizome diameter (length) P15 0.06%*
TERAT & 5 Mangiferin content P4 4.46%*
P15 6.29%*
I Leaf length P42 6.68**
P62 10.01%*
P67 5.71%*
P69 4.92%
P61 0.78%*
ZrBEE Tiller number P36 0.33*

* SRR AT P<0.05 . P<0.01 /K- AR

* and ** indicated significant correlation at P<0.05 and P<0.01 levels, respectively
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