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Abstract: To establish a molecular identification system and DNA fingerprint database for hulless bar-
ley(Hordeum wvulgare 1.. var. nudum Hook. f.) varieties in China, this study aimed to screen a set
of SSR core primers suitable for national variety identification standards, thereby providing technical
support for variety authentication, management, and new variety protection. Based on previously re-

ported SSR markers of hulless barley, PCR amplification, marker screening. and validation were per-
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formed across diverse varieties, followed by analyses of genetic diversity and discrimination efficiency.
Using 155 hulless barley accessions, 200 SSR primer pairs were subjected to polymorphism screening.
Twenty-one core primers were selected based on criteria including clear and easily interpretable peak
patterns, high polymorphism(mean PIC=0. 68), amplification stability, and even chromosomal dis-
tribution. Reference varieties(e. g. » Yunging 4, Diging 4, and Kunlun 8) were employed to validate
the stability and reliability of these primers. The constructed DNA fingerprint database for 155 acces-
sions detected 137 alleles, ranging from 2 to 10 per locus(mean=6.52). The polymorphism informa-
tion content(PIC) values varied between 0. 39 and 0. 85(mean=0. 68), with 95. 24 % of loci classified
as highly polymorphic(PIC>>0.5). These 21 primers achieved a discrimination efficiency of 99. 991 %,
distinguishing 153 out of 155 accessions. Cluster analysis, population structure analysis, and principal
component analysis classified the 154 accessions into three distinct groups, revealing rich genetic di-
versity and simple genetic backgrounds in 45. 81% of the accessions. The SSR-based identification
system developed in this study demonstrated high accuracy and practical applicability, enabling au-
thenticity verification, auxiliary screening of approximate varieties in DUS testing, and intellectual

property protection. Furthermore, the DNA fingerprint database and genetic diversity analysis pro-

vide valuable molecular-level insights for future hulless barley breeding programs.
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Table 1 Information of the 155 hulless barley varieties
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Table 2 Information of 16 representative varieties
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Variety name Grain color Row type Spike waxiness g Spikelet density Variety type

characteristics

£ 155 Dongqing 15  # {4 Yellow A Six-row i Middle  44ili Whole heading H Middle B Cultivar
B+ 3% Kunlun 3 WA Yellow Uk Four-row i Strong Al No heading 2% Dense B S Cultivar
b 7 5 Beiqging 7 WAt Blue JU¥é Four-row of Strong A4l No heading % Dense B A Cultivar
H# 35 Kangqing 3 {1 Yellow JU%é Four-row i Strong 2 Half heading % Dense BBl Cultivar

HEB Heigingke

(% Purple

45 117 B Duanbaigingke JK#8 {4 Taupe

= 3% Yunqging 3

(% Purple

PUtE Four-row
JU¥é Four-row

Nt Six-row

#1 Middle
i Strong

i Strong

4>l Whole heading F Middle HoJ5 Al Landrace
44 Whole heading % Dense Ho 5 i Fl Landrace
2l Half heading F1 Middle B S F Cultivar

it F 3 5 Diqing 3 £8(% Purple JU¥é Four-row i Strong 42 Whole heading i Sparse BB Cultivar
B 83062 Zang 83062 {0 Yellow S Six-row 5f Strong 24l Half heading 2 Dense BN Cultivar
E4t 12 % Kunlun 12 w4 Yellow JUtE Four-row 5§ Strong 4k Half heading #1 Middle B S Cultivar
K s g
Fu‘?lcrfgr'(nij;aﬂmai #% @ Blue MU Four-row i Strong 24l Half heading %% Dense HiL 7 SR Landrace
Y
Don?ﬁfn@b?iﬁngke JK 4 {6, Taupe AR Six-row H1 Middle At No heading fr Middle Ho 5 i Fh Landrace
Goﬁiﬁlﬁﬁmai A Yellow —# Two-row # Middle  44ilfi Whole heading f1 Middle )7 5 R Landrace
2 Py b s N
N?x%éi\;ﬁ’:rjlgﬁl;e M A4 Black HE Six-row i Middle A4 No heading % Dense b7 b Fh Landrace
1% 4 %5 Diging 4 W {4 Blue JUtE Four-row H1 Middle 44 Whole heading I Sparse H RS A Cultivar
=~ 45 Yunging 4 # At Yellow —# Two-row # Middle  44ili Whole heading % Dense B Cultivar
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Each group of electropherograms corresponds to the amplification result of one pair of SSR primers in one hulless barley variety. X-
axis: Fragment size(bp). Y-axis: Relative fluorescence intensity(RFU).
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Fig. 1 Partial allelic variations of 21 core primers
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Table 3 21 core primers and reference varieties for each allelic variation

- o rw BAIE
gy APEK ROEROE L e 5w 20 (L 5
Primer Chromosomal i / ' N . -
No. . temperature/ Primer sequence(5 —>3") Reference variety(allelic variation)
name p()Sltl()l’] o
475 15 2 (132 bp) ;1 F 4 2 (134 bp) ; # 83062(144 bp); B
| Bmag03ds H - F:ATGAGGAATAACTCAACCAAA 4 164(146 bp); Z 75 4 2 (164 bp) ;L7 1 2 (166 bp)
maghoto o R:AATATATTTTCGATGTCGAGC  Dongqing 15 (132 bp); Diging 4 (134 bp); Zang 83062 (144
bp) ;s Kunlun 164(146 bp) ; Yunqing 4 (164 bp) ;Beiging 1(166 bp)
K53(177 bp) ;s =5 7 606(183 bp) ;ill # 4 5 (185 bp) ; jif 83062
(187 bp) ;2 1 5 (189 bp):dt#H 1 5 (191 bp)s B E 8 5

5 Bmag021] H - F: ATTCATCGATCTTGTATTAGTCC (193 bp) ;&% 15 £ (195 bp)

‘ mag K R:ACATCATGTCGATCAAAGC K53(177 bp) ; Yunqing 606 (183 bp) ; Diging 4 (185 bp) ; Zang
83062(187 bp) ; Kunlun 1(189 bp) ; Beiging 1(191 bp) ; Kun-
lun 8(193 bp); Dongqing 15(195 bp)

FRE 4R 5E 75 B (150 bp) s i35 4 5 (154 bp)s G 1 5 (156
bp) ; # 83062 (158 bp); z 7 4 B (160 bp); & 7 15 5 (162
3 Bmae0718 H o F:ATCGTGACATCTCAAGAACA  bp); B4 164(166 bp)
mag oY R:CCTGATACTGCCTAGCATTAG  Zhenkangruankeqingke(150 bp) ; Diging 4 (154 bp) ; Kunlun 1
(156 bp) ;Zang 83062(158 bp) ; Yunging 4(160 bp) ; Dongqing
15(162 bp) ; Kunlun 164(166 bp)
i 83062(178 bp) sz 7 4 %5 (184 bp) ; J& 75 B 75 £ (209 bp);
B : CATCATCTCAGG i 7§ 4 5 (222 bp)

4 Sessr07759 2H 60 "AACAGCCAGAAGGTCTACG  Zang 83062178 bp); Yunging 4(184 bp) ; Nixiheigingke(209

bp) ; Diging 4(222 bp)
S-11(152 bp); K # 114 (162 bp); il % 4 = (166 bp);
83062(168 bp) ;S-18(178 bp); 25 7 4 B (180 bp) ;& 7 15 &
.GGAGAGTCAC "AAGGAC s PN =
5 Bmago711 oH 55 F:GGAGAGTCACATATCAAGGAC (182 bp) s ¥ #h# B K % (184 bp)

:CCACTCCTTCTCATACCTTTA

S-11(152 bp) ; Mimai 114 (162 bp) ; Diging 4 (166 bp); Zang
83062(168 bp) ;S-18(178 bp) ; Yunging 4 (180 bp) ; Dongging
15(182 bp) ; Luquanluoheidamai(184 bp)
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p - . B K
Y 5 3}_)‘%%*,\ C%ﬁﬁ;{iﬁl Annealing ER7L2l Z I it B (A2 53
No. rimer Airomosoma temperature/ Primer sequence(5'—>3") Reference variety(allelic variation)
name position o
AW 4577 bp) s HER B (185 bp)s £ 7 15 5 (187
bp) ; JE P R AF AR (189 bp) s & T 606 (191 bp) s M 11 75 B (193
bp) ; i 83062 (195 bp) s HUFEF T T BR (197 bp) s B2 164(199
6 Bmag0813 2H 55 F:ATGGGTCCATAGCAATAGATA  bp);S-18(201 bp)

R:GGAAGAATCACATCAAATAGG  Yunging 4 (177 bp); Gandelaqingke (185 bp); Dongging 15
(187 bp); Nixiheigingke (189 bp); Yunging 606 (191 bp);
Heibaiqingke (193 bp); Zang 83062 (195 bp); Zhenkangru-
ankeqingke(197 bp) ; Kunlun 164(199 bp) ;S-18(201 bp)
B 145142 bp) ;¥ K # (144 bp) ;s =7 606 (148 bp);S-4
(150 bp) ;i 75 4 %5 (156 bp); & # 4 %5 (158 bp); S-2(162

7 Bmag0013 3H 58 F: AAGGGGAATCAAAATGGGAG bp) 3S-12(164 bp) ; Jik 83062(166 bp)
¢ N : R: TCGAATAGGTCTCCGAAGAAA  Kunlun 1(142 bp); Yangdamai (144 bp); Yunqing 606 (148
bp) s S-4(150 bp) : Diging 4(156 bp) ; Yunging 4 (158 bp) ; S-2
(162 bp) ;S-12(164 bp) ; Zang 83062(166 bp)
= 45175 bp) ;i F 4 5 (181 bp) s = 2 5 (183 bp) ;i
i ELCTAGCAACTTCCCAACCGAC 83062(185 bp) ; #i K KR (187 bp) s K % 114(189 bp)
8 Bmac0209 3H 58 R. ATGCCTGTGTGTGGACCAT Yunqging 4(175 bp) ; Diging 4(181 bp); Yunging 2(183 bp);
S : Zang 83062(185 bp) ; Mangshuimidamai(187 bp) ; Mimai 114
(189 bp)
£ 15 5 (135 bp) s K56 (137 bp) ; £ 4 4 B K 2 (139 bp);
5 83062(141 bp) s S-12(143 bp) s 1 3 B (151 bp)s 2 7 4
9 Brnag0225 sH 55 F: AACACACCAAAAATATTACATCA 5 (153 bp) s 84 K% (161 bp)
g R:CGAGTAGTTCCCATGTGAC Dongqing 15(135 bp) ;K56 (137 bp) ; Luquanluoheidamai(139
bp) ;Zang 83062(141 bp) ;S-12(143 bp) ; Yunging 3(151 bp);
Yunqing 4(153 bp) ; Goumangluodamai(161 bp)
R 45 (141 bp) s BEHL KA (143 bp) 5 K 83062(149 bp) ; ¥
K# (151 bp) ;LT 15 (153 bp) s PUEHFETFEE 155 bp)s =
10 HVM40 4H 55 F.CGATTCCCCTTTTCCCAC F 606(159 bp);S-12(161 bp)

R:ATTCTCCGCCGTCC Yunqging 4(141 bp) ; Xianluodamai(143 bp) ; Zang 83062 (149
bp) ; Yangdamai(151 bp) ; Beiging 1(153 bp) ; Zhenkangruan-
qingke(155 bp); Yunging 606(159 bp);S-12(161 bp)

L 83062(124 bp); %7 15 5 (126 bp); #4115 # K& (128
11 Bmag0375 1H 55 F:CCCTAGCCTTCCTTGAAG bp); Jb7F 88 % 45(130 bp)

R: TTACTCAGCAATGGCACTAG Zang 83062(124 bp); Dongqing 15(126 bp); Goumangluod-
amai(128 bp); Beiqing 88 fan 45(130 bp)

A 25 (184 bp); JEVH MR BR (200 bp) s & H 4 5 (229
bp); S-12(237 bp); &7 15 5 (249 bp); # 83062(253 bp);
12 GBM1015 JH 55 F: TTGTTGGAACATACAAACATGC S-4(257 bp)

R:GTTCCGTGTGAATTAGCGGT Yunqging 2(184 bp); Nixiheiqingke(200 bp); Yunqing 4 (229
bp); S-12(237 bp); Dongging 15(249 bp); Zang 83062 (253
bp); S4(257 bp)

SEBR KA (162 bp) s & 5F 15 5 (164 bp); K53(166 bp); i
83062(176 bp); JEVH AT BR (178 bp); B £ 8 5 (180 bp);
13 Bmac0096 sH 58 F: GCTATGGCGTACTATGTATGGTTG =7 4 5 (186 bp)
“ R: TCACGATGAGGTATGATCAAAGA  Xianluodamai(162 bp); Dongqing 15(164 bp) ; K53(166 bp);
Zang 83062(176 bp); Nixiheiqingke(178 bp); Kunlun 8 (180
bp); Yunqing 4(186 bp)
i 83062(109 bp) s ff K F (111 bp); JE 7§ B 75 F (113
bp); AF 4 5125 bp); £F 15 5 (127 bp); i # 3 5 (129
14 Sessr03907 sH 60 F.CTCCCATCACACCATCTGTC bp); S-12(131 bp); S-18(139 bp)
o R:GACATGGTTCCCTTCTTCTTC Zang83062 (109 bp); Xianluodamai(111 bp); Nixiheigingke
(113 bp); Yunging 4(125 bp) ; Dongging 15(127 bp); Diqing
3(129 bp); S-12(131 bp); S-18(139 bp)
i 83062(179 bp); Z 7 4 2 (189 bp): S-4(195 bp); S18
(199 bp) ; FEA R EKFE (207 bp) s T 4 5 (209 bp); FEK
15 Sessr10148 sH 60 F: AAGCAGCAAAGCAAAGTACC # (213 bp)
o R: TCATCAGCATCTGATCATCC Zang 83062(179 bp); Yunging 4(189 bp); S-4(195 bp); S-18
(199 bp); Luquanluoheidamai(207 bp); Diqing 4 (209 bp);
Yangdamai(213 bp)
M 45116 bp)s S70(120 bp); M FH B (122 bp) ;s K
83062(124 bp); K 114(126 bp); H L HFHL(128 bp); S
16 Bmag0870 6H 55 F: AACCATAGGATTTGTACTAGTTTC 12(130 bp)
g R: TCATGACATCTCAAGAACG Diging 4 (116 bp); S-70 (120 bp); Heibaigingke (122 bp);
Zang 83062(124 bp); Mimai 114 (126 bp); Gandelagingke
(128 bp)s S-12(130 bp)
17 HVM31 6H 58 F.CGGTTTCTGGTTGCTTGG i 83062(163 bp); JE VB EHF (165 bp)
R:CGAAGGTCTCAGGCTTCATG Zang 83062(163 bp); Nixiheigingke(165 bp)
i 83062(185 bp); M FF 4 5 (187 bp); B4 8 5 (189 bp);
ZTF 45 (203 bp); &7 15 (215 bp); S2(217 bp); K56
- F.GATTGGAGCTTCGGATCAC (219 bp)
18 EBmac0602 6H o8 CGTCTAGGGAGAGGTTCTC  Zang 83062(185 bp) s Diing 4(187 bp); Kunlun 8(189 bp);
Yunqging 4 (203 bp); Dongging 15(215 bp); S-2(217 bp);
K56(219 bp)
K56(185 bp) ; JE VY B BE(187 bp); i #E K (217 bp); &
ce :CCACTTCAAAGGCTTCCACA T 15 5(221 bp); # 83062(227 bp)
19 AWBMS0022 7H o9 .CCGGAGAGTTGCTAATCT K56(185 bp): Nixiheigingke (187 bp); Xianluodamai (217
bp) ; Dongging 15(221 bp); Zang 83062(227 bp)
735 4 5 (95 bp); S-11(101 bp); 4 HE #7255 B (105 bp);
20 GBMIAL9 TH 58 F:CGTCACGCCACTCACCTC i 83062(125 bp)
; - R:CTTGAAGTCGGAACCCATGT Yunging 4 (95 bp); S-11 (101 bp); Zhenkangruankeqingke
(105 bp); Zang 83062(125 bp)
%E%ﬁi%ﬁ%(m bp); B4 85 (143 bp); &7 15 5 (147
- - . T ¢ )
21 EBmatc0016 7H 58 F:CCAACCAAGATAATGTGCTTG  bp); il 4 5 (153 bp)

R:ATCCTTATGCTCCTCGCTG

Zhenkangruankeqingke ( 141 bp); Kunlun 8 (143 bp);
Donggqing 15(147 bp); Diging 4(153 bp)
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Table 4 Grouping of the 21 core primers labeled by fluorescence

gl FAM #Ric 514 ROX #Ric 514y HEX #Ric 514 TAMRA R 514
Group FAM labeled marker ROX labeled marker HEX labeled marker TAMRA labeled marker
1 GBM1419(95~125 bp) EBmatc0016(140~153 bp) HVM31(163~165 bp) Bmag0211(177~195 bp)
2 HVM40(141~161 bp) Bmag0870(116~130 bp) Scssr10148(178~213 bp)
3 GBM1015(184~257 bp) Bmag0718(151~166 bp) Scssr03907(109~139 bp)
4 Bmag0813(177~201 bp) Bmag0375(124~130 bp) Bmag0013(142~166 bp)
5 Bmag0345(132~166 bp) AWBMS0022(185~227 bp)
6 Bmag0225(135~161 bp) EBmac0602(185~219 bp)
7 Scssr07759(178~222 bp)
8 Bmac0096(162~185 bp)
9 Bmac0209(175~189 bp)
10 Bmag0711(152~184 bp)

55 T BE R BRI ]

The values in the parentheses are the size in tervals of fragments.

2.2 ERERRH 150,519 2 B B i B AR AR B R K. PIC

2.2.1 2 &WFMH (LN 75 4% 1% S8 46 B 52 85 69 31 4 Bmag0813 (3%
AU 21 X0 S AE 155 A F B A3 5y 0 p) Rk R LS W 2 SRR AT L

Rl ) 137 A4~ 55 07 AR S, B 5 4 0 A5 AL AR S
Bl Ry 2~10 A X 51945 6. 52 DR 55 2
A E & & PIOE AR ki Bl A 0. 39~0. 85, F
BIE A 0. 68,20 MMric Ay PICH KT 0.5, b m &
ZARMEAL S HETASIRY 95. 24 %5155 N H R
A AR BFE BB E N 0. 68~2. 11, F1{H

A0k I B BT RR ] L 2 AR S T R
F 48 . 155 /T BR i i SO0 00 2 & B 722 Ak 3 1]
K 0.07~0. 23, FE K 0. 15; P E 4 & JF 25 1k
J R 0. 48~0. 86, PR 0. 72, WIEIA B
MR TR A5 B, X HH LA AN F g BA
KA.

£5 A XBOINYHEZTRESH

Table 5 Genetic parameters of 21 core primers

st S PR ZEMGAAR SRIEMEARCSIOENE  WNAME  MERAE  EREBEK
Primer Major allele Number of ) Polymorphlsm Number of Number of ()bservedl Fxpecl.edl ) ShanAnon‘s
frequency genotypes information content  alleles effective alleles heterozygosity heterozygosity information index
Bmag0345 0. 34 10 0.71 6 4.02 0.07 0.75 1. 50
Bmag0211 0.45 14 0.63 8 3.08 0. 16 0.68 1. 37
Bmag0718 0. 34 17 0.73 7 4.31 0.17 0.77 1.63
Scssr07759 0.43 7 0.58 4 2.90 0.14 0. 66 1.12
Bmag0813 0. 20 27 0. 85 10 7.36 0.19 0. 86 2.11
Bmag0711 0. 40 20 0.70 8 3. 88 0. 15 0.74 1. 60
Bmag0013 0.29 26 0. 82 9 6.02 0.21 0. 83 1. 96
Bmac0209 0.49 16 0. 66 6 3. 31 0.14 0. 70 1. 45
Bmag0225 0.43 20 0.69 9 3.64 0.18 0.73 1.58
HVM410 0.31 26 0.79 8 5.45 0.23 0.82 1. 85
Bmag0375 0.56 9 0.52 4 2.43 0.13 0.59 1.03
GBM1015 0.24 19 0.79 7 5.45 0.13 0.82 1.77
Bmac0096 0.55 16 0.61 7 2.83 0.14 0.65 1.37
Scssr03907 0. 38 18 0.73 8 4.19 0.11 0. 76 1. 64
Scssrl10148 0. 30 15 0.76 7 4.73 0.16 0.79 1. 69
Bmag0870 0.25 17 0. 81 7 5.77 0.16 0. 83 1. 84
HVM31 0.58 3 0. 39 2 1.93 0.07 0.48 0.68
EBmac0602 0.47 14 0.55 7 2.61 0.12 0.62 1.17
AWBMS0022 0. 37 14 0.71 ) 3.95 0.16 0.75 1.48
GBM1419 0. 38 10 0.62 4 3.16 0.16 0.68 1.25
EBmatc0016 0. 34 9 0. 68 4 3.71 0.14 0.73 1.35
41t Total \ 327 \ 137 84.73 \ \
¥J{d Mean 0. 39 15.57 0.68 6.52 4.03 0.15 0.72 1.50
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2.2.2 FlHER K FFEN

i 155 A5 BR b B 1 5540 28 53 5080 oF A%
L S RO, S5 S R B L 155 A i B b Bl AL
2 AR ETIE R 11 935 MHA .0 D2 FA
R R AL S EO 1%, X AR 99,991 %65 22
SO WA A B 3 X, KRN
99. 974 % s ZZ SR B=2 MU A 5 X, IX
Ay 99, 958 %, X 155 AN A K 22 S A A iE
TG R I 22 500 SUEON /N S R 1 4 %L
HEAFAIESG (E 2) AHEERNE. 0.1 2
S B R S R R 97-9-2.,97-9-1 F1 97-7-2, 3 3
A B SR IR T = b X, Sy A TR R AL BE AR
B5 80 A A R UL A O 21 XF SSR 51 4] LA
BRI 155 AT RS R
2.3 BEERIBEESLSHT
2.3.1 HBEIEBRAZAALFT M

LT AP E] Nei” s i85t % B2, 6 AR A4
FB17E (UPGMA) A7 R I 0 1, 25 R K BT, 155
AT R ol B] 355 BE B VI LA 0. 047 6~1,F3
fHR 0. 725154 DFH B AT 53R 3 A JEHE (K
DEBEIHI U A EFBRMF AT 63 M aME
D N N B Ay T NN B O R = B
1A VY JCF R P s 2B 1T A0t 38 A R R,
B 23 D)y A 14 A= B RS AR 1
AHUGE R 2B T S5t 42 AN HF SR 15
NHGE RS 12 NS EE RS 1 DS
J7 e A3 AN DU R FRORT 1A PG R R
an i S-2 B A 1 AN K.
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ffi /] Structure 2. 3. 4 4ok — 4 20 Hr BE K
SIARRAE L S5 SRR A K BUEE N (1~10),
InP (K) WA E K 8 03 i ss im, %4 & K
{H, o S AE W AR (E 4A) . M4 Evanno
UV R e R E L Y AK HBEE K
{ELAE b ot 2R B 06 (T A R G A Ay e R 4y 2
BE 4B, %4 K =3 . 10K 155 4~ B & Fl 4
NIAWREE(E 4C), 5T Nei’s 1L HEEK
UPGMA BE G4 R AH — 8k, BERSH
AT Q B T i Ak Rl B 35 % 5 4 43, I
e L 5 Ja AN [R) T3 W A AR R IR A A R
(F4OFTUUFEHB R T H,.Q H=0.8 By & Fh
Mt 32 A HIZEBER 46 % EREN th.Q =
0.8 MR LT 20 A, AT ZEBERY 43 %05 W AF I
FL,Q H=0. 8 MM AP 3Tt 19 A, xR
48% ., Q fH=0.8 Wy Pt 71 4>, & 45. 81 %, Ut
A 3 6 b 1 A 2 R ARG B — s A% 81 M Q i
<<0. 8, 54. 19% , VLB HGR AL A /iR A R A i .

XF 155 A B S R AT A e AT A5 R R
B — R B T MBS R 19, 1%, 5F
TERAERET 9. 9% . BB K R BT R R
RN 29. 0%, F WAL T R o Fh7E 8 AL 454 AT
E—ERENSb, 155 NFRREFMAT 45 HR 3
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Fig.2 Number of difference alleles between varieties
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Fig.3 Cluster of 155 hulless barley varieties based on Nei’s genetic distance of 21 core primers
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A: The mean value of InP (K) was used to estimate the population structure, and the range of K values was 1—10. B: Using the
curve of AK obtained by InP (K) . the optimal K value was determined to be 3. C: The 155 hulless barley varieties studied clustered in
three subgroups(Red: subgroup I ; Green: subgroup Il ; Blue: subgroup Il ). Each histogram represents a variety in which different

colors represent the estimated component coefficients using Q values.
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Fig. 4 Population structure analysis of 155 hulless barley varieties based on 21 core primers
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Fig. 5 Principal component analysis of 155 hulless barley varieties based on 21 core primers
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KA s 24 0. 05<<F,<C0. 15 B}, R & 53
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Table 6 Analysis of molecular variance(AMOVA) of 155 hulless barley varieties based on 21 core primers

SRR Source FIhE Df I Ss ¥ MS Estirf;tijd}jgffiance Vargnlfj—etlléﬁue/%
F{& M Among populations 2 330. 020 165. 010 1.556 19%
il Among varieties 152 1 795. 655 11. 814 5.137 62 %
fh AN Within varieties 155 238. 500 1.539 1.539 19%
Bt Total 309 2 364,174 — 8.233 100%

2.3.4 SRASF HIEMG M E

KT 21 X SSR 51911 DNA $5 80k I £ 4
Y H RS F T B IE . e 4551 W 0 45 4 A8
SR 5> i WNBN KRR 7 8O S b 5 PR
FRAEAE D & 5 8l G A0 8 AT L 42 i1 SSR 43
FHRICHE SO, B R B A R AR AR ME— AR IR,
M 4 50T B uEh 2233224411336622887
71144445566223322554444 (& 6), A [ #Ric 19

HE DA LA 5 AT A R DX o3 i Bl S8 e A L
oI 2 S B 0 25 . K 155 A 75 BR L R A 4 S0
NG AR R O I 26 TR 231 B 3 E 52 8

it A o3 1 22 S B EDUL PR AR
224411 336622887711 223322554444

2233 1 2288771144445566 55444
Eloe #BE4SHERE DNA 5 FHMNIE

Fig. 6 DNA ID code of Diqing 4
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