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Table 1 Names and origins of 158 naked barley resources

5 Code & Name KJH Origin| |45 Code 4 # Name KI5 Origin| %5 Code 4 #K Name JKJE Origin
1 R n rp EYT 95 46 LIR6% 95 5 R ET 55 91 Hrew K FEZ=F
2 HLE ET S 47 LHIGE IS Fp YT 92 fi] 212 P
3 EM=AE PEITH 48 5511 T Fp YT 93 J% 830928 F ] 7 5,
4 UYr-Tve-3 rf EYT 95 49 P 71-75-12 T 94 i 840714 e[ 7 i
5 HuFE HET 50 HiEg 5 Fp YT 95 Jet FHE
6 6 tALE  HEVH 51 B 12 T 96 H.tetrast L.V.viol  $E3eHiis ke
7 WM RiER  PEILTE 52 B4t 13 b i 97 670 FE A CRAD
8 S 3000 o ] P 53 Bt 14 Hh [ il 98 Tet E4h CRED
9 W rp EYT 95 54 B4 15 b i 99 83 YN
10 HuFE HET S 55 gkF15 [ i 100 Black Hulless £
11 Bk TR 56 HRE 25 o EYT 5 101 Black Hull-less C.I1.596 XH
12 LT PETR 57 i 0914 T 102 Black Hull-less C.I1.1027 EH
13 KEF 6K  HEITH 58 E Vit Hp [ 103 Brachiki =GB
14 % 6 otk PEILH 59 it B3 [ i 104 C1334 JIEwN
15 Wi TS 60 5171 ] 7 5 105 Gaffel byg npgen £
16 HORKRFE HET S 61 Hi 45 H ] 106 H.polyst.V.trif.C FH#
17 W6 MouE  hELIR 62 Koo R ET 5 107 H.riol.B.Sch £
18 IH2 5 T 63 BNTCFE T 108 Lyallpur £
19 W35 w7 64 BIEERE HE IR 109 SIBIRI"S" By E
20 VILHILE 1105 RENTHR 65 2 SN Fp T 110 SNJCO'"S" =GB
21 {LHLE 1175 HENTH 66 JEW/RE R JEWI/R 111 C2734 JIEVN
22 VLFHILHE 1235 HEILH 67 ik Hp [ 112 MANKER-OREGANO SPUEF
23 VLT E 124 5 hEITIR 68 PEIE LS F ] 75 ik 113 OREGANO HPUE
24 {LHILE 1405 REITH 69 Ty E e [ 75 5 114 Streng AUHE
25 IHLE 1415 PETH 70 RIS F ] 7 115 Japanische 419 18|
26 VLITE 1435 thEITIR 71 IR F ] 75 ik 116 Muanbori HA
27 TLHILE 1455 RENTIR 72 K% ] 7 5 117 Scout JIEDN
28  VLUTE 146 5 thETIR 73 KRG H ] 7 g 118 E# 46 5 HA
29 VILHILE 1515 RENTIR 74 RN Hp [ 119 PUEH 87 & HA
30 YLHOCE 156 5 FEVTIR 75 TE S ] 7 5 120 VU 88 & HA
31 VLHILFE 1575 FEILH 76 IS H ] 7 5 121 7 S AR HA
32 {IHICE 160 5 HFEVTIR 77 L% ] 7 5 122 111-526 HA
33 IL#HILE 1625 FEILH 78 ZREEAER R EEE 123 1M1-558 HA
34 IIHICE 1645 FEVTIR 79 H 2000 Hp [ 124 111-564 HA&
35 LHIE 315 HFEVLH 80 2L o EH 125 1M1-570 HA
36 LHICE 445 HEITLH 81 BT R Hh [E i 126 FETT 690 F ] 7 5,
37 THICE 485 HEITH 82 AR b E i 127 £ 18 e[ 7 i
38 L6 505 A EICHR 83 W Hh [E i 128 2016-f tt 36 F ] 7 5,
39 LIR6E 515 hELIE 84 fo] 28 rhE Y )| 129 HERE 22 r ] P
40 L6 535 P EICH: 85 2, 25 B HpE Y )| 130 R 25 F ] 7 5,
41 LHICE 545 HEILH 86 HK% HhE Y| 131 HOEE 19 F ] 7 5
42 THILE 559  HEITH 87  EAREKRK6H (&)  FEY 132 12-10-556 r ] P
43 THILE 625 HEITH 88 INERE (FD HrE ) 133 2016-4h LE 42 F ] 7 5,
44 LHIEE 655 HEVLH 89 IR R P )1 134 INBON-5 2l
45 MTHIe%E 718 5 HEITH 90 KHERE FEZER 135 A 17 r ] P
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%:3% 1 Table 1 (continued)
45 Code %M Name >R Origin|| 45 Code #FK Name KR Origin || 45 Code Z % Name HKeVE Origin
136 A 320 PP 144 WF 65  HREILH 152 e SN HHE I
137 INBON-12 22 145 HRE 1S PEVLH 153 H.Viol B.8c H &
138 INBON-31 e 146 BE8S  HHEILH 154 Ji%, 85 1 3872 F ] 75 5k
139 INBON-45 L 147 i 0612 VTR 155 Black Hull-less C.1.2320 *H
140 INBON-67 e 148 22D12 YR 156 84 v
141 Bed PEE 149 B 1409 ENTHR 157 CMB-74A-1796-B-6B-1Y-1B-1Y 2748}
142 T 18 F ] 7 gk 150 5 830187+ [EI P 3 158 V-193 HA
143 HEW 25 PEILH 151 75 72-63  HELIH
1.2 REEt * zbl %%kihii'ri‘lk&ﬂll%**ﬁ)ﬁ
Table 2 The main traits and the
BIA _ NapuiaN 1 BN/ = NS
s T 2023-2024 E'EE{I w»/nﬂﬁlZZUkﬂ% scoring standards of naked barley
Eﬂﬁﬁﬁﬁi{iiﬁgﬁiﬁ (33°24'58" N, 120°12'15" E) it MR Trait 1 #br 1l Recording standards
7o BRI FRERME 2 47, 17K 1.50 m, 475 0.25 m, T AT =T, 2T, 3=k, 4=,
IAT A4 100 Ko FH )6 20 5 ACFE 2 72 i RwE
. . BHI RT =28, 2=haA, 3=
1.3 MEMBSAEZE FPRIFI S GC 1=, 2=, 3=%, 4=18, =%

P [ A A AR OK S M o B s 2 8 e Y| Al

ke . B FURBENLIEHL 10 F5, = N EEF R
CORZZ Pl o3 8 YR AR Y RN B s o ) 11718 52 50 0

FEP5 -

By F ST BEATLIEHL 200 KL, FIF 7 SC-A Fi
T B FRCI R R AR FFRLE A AR FE
FERLTE BEAK TR LG, R AEHIE 2 M EE . Sl
PR Jet. Tet 1 22DI2 HFFRIEE Ny 6, fHH
Megazyme A w42 7= ¥ -] FE A5 & (K-BGLU
02/17) W 7EB-HIRME S =, 3 reahdlE 3 &
5, Hp TR H GE DA 7250 3520403 Hr Aol 2
P BURERL I B- 1 SR 5 B, REAR B PR AE 3 IR,
FRRBR AR ES 2 k. MEFRHENLRE 2.
1.4 BIRALIE

FIH Origin Pro 2022 ¥ F B3 S48 hnEdE . X
MR 1R [(Xi< (X20) ] 25 10 2 [ Xi
>(X+20) 1, B 0.50 4 1 Ki#47 5395, i1 Shannon-
Wiener 24850 (H) , H=X[PiIn(P)], ',
Pi J9Z A ARE § G0 A AR H b S Fo |
srtt, In NERXN . [ REF 1 ggplot .4
AR SCE A o SRR 180 BROK 22 i 5 1247 45
AV, FIH IBM SPSS Statistics 27 ¥ {347 3=
02T B A e B 5\ s K B
H R SR 8 BR BOE R % 3 ar 15 4r #EAT A — Ak
B, PEE ERRBIBCE BB, THECS R 2R
&85 (DfE) o BL1s MEREIRFE e L E,
D AR &, ] E 7 2 9 X PR 4R AR AT
E— ik .

FEEJE SD 1=Hfi, 2=, 3=tR%E

it sC 1=3¢, 2=MK, 3=%, 4=iB, 5=M%
B PH (cm) IR IR N 250 BT BRI v 12

A

K SL (cm) AR AT R E CR AT

THRIE TGW (g) 1000 7 48 KT 1R 2R R A 2
FERRSOR %L FGPS BB T PR a9 K
FPRITHAY GA (mm?) OO A FPRL A THI AR
FPRLE K GP (mm) B e b e YR A INANS
FPRACEE GL (mm) JRFMACER J T LT 4 P
FRLBERE GW (mm) AR JEFFRLIN 58 L
FRARHELL RLWG OISR R 5 B B LA

B-HI M & B BG (%) RAVERRIIB- MRS R

AT: 8! RT: B GC: FFhigits; SD: FH%RE; SC: ffh;
PH: #kidis SL: #K; TGW: THRE; FGPS: SAHSCRAL GA:
FERLIEA: GP: FPRLAC; GL: MR GW: M RLFEE: RLWG:
FRAKFE: BG: B-HRMESE. TR,

AT: awn type; RT: row type; GC: grain color; SD: spike density; SC:
spike color; PH: plant height; SL: spike length; TGW: 1000-grain
weight; FGPS: filled grains per spike; GA: grain area; GP: grain
perimeter; GL: grain length; GW: grain width; RLWG: ratio of length
to width for grain; BG: B-glucan content. The same below.
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HHEE 3 A%, 158 (R R ZE B 15 MR AR
S RBUAE 7.84%~69.65%, T 26.69%, H
O B HORE T B, PR SRR IR 2, X
AR (7.84%) « MR (8.51%)  FFkL
W PE (8.46%) FIKBEEL (8.65%) M35 5F REKT
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Table 3 Coefficients of variation and genetic diversity of 15 traits of naked barley

M 233 1 By

PEIR Trait  “P3{E Mean  #3#EZ SD  BAME Max.  P{i%{ Median ~ H/MH Min. % Range ZRRHCV (%) H

AT 2.98 0.47 5.00 3.00 1.00 4.00 15.83 0.51
RT 2.23 0.71 3.00 2.00 1.00 2.00 31.62 1.02
GC 1.73 1.09 5.00 1.00 1.00 4.00 62.57 1.12
SD 1.59 0.74 3.00 1.00 1.00 2.00 46.43 0.97
SC 1.39 0.97 5.00 1.00 1.00 4.00 69.65 0.52
PH (cm) 96.58 13.71 125.50 97.63 51.00 74.50 14.20 2.04
SL (cm) 7.34 1.78 11.76 7.20 4.10 7.66 24.29 2.02
TGW (g) 40.92 9.76 67.51 38.79 19.31 48.20 23.85 2.01
FGPS 52.23 14.44 77.65 55.07 20.00 57.65 27.65 1.98
GA (mm?) 33.75 12.03 61.97 29.38 16.89 45.08 35.64 1.84
GP (mm) 19.87 1.56 24.10 19.79 16.70 7.40 7.84 2.05
GL (mm) 8.00 0.68 10.11 7.95 6.52 3.59 8.51 2.06
GW (mm) 3.84 0.33 4.73 3.84 3.11 1.62 8.46 2.09
RLWG 2.10 0.18 2.65 2.08 1.75 0.90 8.65 2.04
BG (%) 4.10 0.62 6.30 4.09 2.75 3.55 15.20 2.07

22 RKRZEZ 15 MERBBXM S

FRIED T (B 1D RIS L TN 15
MEIRZ B AFEAFRE R R, BRZ 28
B R ARG o I S Rl P AN RSO A R
FIEMR, S0, B, THRE, PR, FF
R FEEMURFAL 8 P 2 A 3 A o . R R 5 4K
PO MR A B 2 B R 2 A G . BRFFRLBE T
FPRLA T8 PE 2 8] AR 25 AR SO, FPRLREC FF
R RE L KFRL B0 BE DR PR T8 L P 5 2 ] 35) 2 AR 2
FHIEARSG. THESRA., B, FRESOREL.
FPRL 58 Pty AR 2 S OG, SR FPRL R

FERLA ERIUFFAE 8 5 S AR 25 IEAH G . FET A AR R
F VAHSRIITEIR T, B 5 TREE AT D% AR B 4 5t
fEfRs FERTA R 25 IE A SR RO R o, FPRE B8 5
5 TR AR RN ERME R, R R ARFRE
T R TR R B/ E T FPRLB-H R B & R S Al
R TR, SR TE R R U
Ry GREAC RRRRSOR BN R A G BB 2 IE AR,
SRR R, TR E AR R 2R I
MR EFTANREZE KRS, B0 5B REH R
AP ROR, RYIREE X B-H SR b & okt vk
TEAFEH

AT RT GC SD SC PH SL TGW FGPS GA GP GL GW RLWG BG 1.0
AT AT * *
RT -0.08 RT * EES EES EE LS Sk ko k% *% 0.8
GC 004 -0.18 GC = «==» = * ok 0.6
SD -0.17 036 -0.16 | SD * = G k% Hk s o s sk 0.4
SC 0.13 | -0.23  0.69 -0.17 SC * EXS * % .
PH 0.07 0.10 0.18|-0.29 0.15 | PH #k * ok 0.2
SL 0.2 -043 003 -070 0.04 027 SL | e @ @ e ax x 0.0
TGW 0.06 -042 0.14 -040 0.17 | 0.10 | 048 TGW | e & & & *% 02
FGPS -0.18 | 0.66 -0.19 0.11 -0.23 0.04 | -0.08 -0.28 FGPS| == ok ok * * * :
GA -0.04 0.15|-0.14 0.14 -0.14  -0.02 -0.04 -0.11 | 0.25 GA -0.4
GP 0.10 -0.50 0.13 | -043 0.12 0.14 061 0.83 -037 -004 GP EE» E» = * 0.6
GL 0.12 -049 0.12 -042 0.08 0.16 0.62 0.70 -039| 0.00 097 GL ok ok
GW 0.03 | -0.33 | 0.07 -0.23 0.16 -0.05 028 090 -0.18  -0.12 | 0.67 049 GW | @&#» @ =*x 0.8
RLWG 0.09 -0.14 0.06 -0.22 -0.09 | 023 0.34 -022 -0.17 0.11 028 048  -0.52 RLWG =* -1.0
BG 0.05 0.10 024 -0.26 033 0.11 0.17 031 0.18 0.15] 020  0.13 031 -0.18 | BG

SL: HK; TGW: Thi#E; FGPS: HHEHSTK¥: GA: ¥f
“xm ] xS RIRIRTE P<0.05

AT: 58! RT: &8 GC: FFfigifh; SD: FHZE; SC: fifh; PH: the;
KITHAR: GP: ¥R GL: MR GW: HRI%EE; RLWG: HRK%ELL: BG: B-HIEME S =,
P <0.01 KV EEREZE,

AT: awn type; RT: row type; GC: grain color; SD: spike density; SC: spike color; PH: plant height; SL: spike length; TGW: 1000-grain weight;
FGPS: filled grains per spike; GA: grain area; GP: grain perimeter; GL: grain length; GW: grain width; RLWG: ratio of length to width for grain;
BG: B-glucan content. “*” and “**” indicate significant differences at P < 0.05 and P < 0.01 levels, respectively.
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Correlation coefficients among 15 traits of naked barley germplasm resources
BRAE KT 80%I IR, HAREL T 6 DNFpesr, HE
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Table 4 Principal components analysis of main traits of naked barley germplasm resources

PR =E fi ) Principal component
Trait PCI1 PC2 PC3 PC4 PC5 PC6
AT 0.186 -0.115 0.207 -0.025 -0.279 0.887
RT -0.655 0.129 -0.071 0.513 -0.069 0.008
GC 0.293 0.223 0.780 0.021 0.226 -0.152
SD -0.633 0.198 -0.125 -0.312 0.379 0.015
SC 0.316 0.356 0.764 0.002 0.159 0.012
PH 0.213 -0.236 0.313 0.493 -0.266 -0.196
SL 0.712 -0.336 -0.100 0.302 -0.214 -0.060
TGW 0.847 0.369 -0.280 0.029 -0.011 -0.032
FGPS -0.473 0.132 -0.210 0.694 -0.092 -0.088
GA -0.155 -0.124 -0.237 0.402 0.686 0.281
GP 0.920 -0.075 -0.230 0.016 0.166 -0.026
GL 0.875 -0.271 -0.179 0.017 0.225 -0.019
GW 0.677 0.619 -0.348 -0.043 -0.043 0.010
RLWG 0.186 -0.891 0.183 0.086 0.239 -0.039
BG 0.282 0.447 0.147 0.585 0.165 0.161
FF{iE{H Bigenvalue 4.752 2.039 1.803 1.692 1.062 0.969
7 ZETTHR® Variance contribution rate (%) 31.682 13.592 12.022 11.281 7.078 6.457
L1 TT#k % Cumulative contribution rate (%) 31.682 45273 57.295 68.576 75.654 82.111

PC1 HRFRE KL FPRL A RT-r 25 R RRAE 1)
ST HANR, X e bR 7R R R
RALEE VR S E FAEH : PC2 FFF R B8 LU
RRAE ) BB N U, HAHE R, BB PC2 AT
R B8 LU PR -5 PC3 A oFF L e AR 6 B A A5 e 11
I #E g, ARRBUEE T PC4 thREARSR HOH B-
HRBE S B R RS RS, Wi R
Tl Sz 5ORT B SR M B 5 6 ;. PCS HOAFRL

AR R ) B e e, ARERAFRIIARE T PC6
HPE R RFAE ) B AE AR R, AR TSR T
24 BAREWREBRNEZEETEN

K SR & eR BUE R SR T 6 A E 135
BTV — AL B, ARHE 6 AN 32 B4 77 2 sk it
HRERE, /90N 0386, 0.166. 0.146. 0.137.
0.086 F10.079, THHEAF 2| K H KL RIRKILEES 7
B (FRS5) . 158 M RERIEHILEE R ETE

=5 ISMBAZEENEEE/S DE
Table 5 D-values of 158 naked barley resources
w5 D ||m% D ||%T DM ||%% D ||%% D# ||%% D ||%% D@ ||%E DM ||%% DM
Code D-value ||Code D-value [|Code D-value ||Code D-value||Code D-value||Code D-value||Code D-value||Code D-value||Code D-value

1 0359 19 0.463 37 0428 55 0577 73 0.529 91 0.403 || 109 0.428 [| 127 0.456 || 145 0.474
2 0.360 20 0435 38  0.464 56 0.386 74 0513 92 0.389 || 110 0.376 || 128 0.576 || 146 0.502
3 0434 21 0.389 39 0422 57  0.598 75  0.454 93 0.548 || 111 0415 || 129 0.513 || 147 0.522
4 0.416 22 0.377 40 0374 58 0.580 76  0.447 94  0.500 112 0.425 130  0.481 148  0.687
5 0.428 23 0.384 41 0.418 59  0.628 77 0417 95 0.712 113 0.351 131 0.534 149 0.516
6 0.397 24 0.409 42 0.424 60 0.608 78  0.492 96 0470 114 0.279 132 0.643 150 0.573
7 0.354 25 0.399 43 0.383 61 0.577 79  0.528 97 0.582 115 0.390 133 0.561 151  0.346
8  0.680 26 0415 44 0427 62  0.365 80 0.394 98 0.710 || 116 0.253 || 134 0.551 152 0.503
9 0414 27 0542 45 0338 63  0.432 81 0473 99 0.516 || 117 0.454 || 135 0.602 || 153 0.504
10 0.392 28  0.359 46 0370 64 0414 82 0.451 100 0.554 || 118 0.343 || 136 0.600 || 154 0.568
11 0371 29 0414 47 0386 65 0.359 83 0.407 || 101 0.520 || 119 0.371 137 0.568 || 155 0.392
12 0.330 30 0.421 48 0.482 66  0.440 84 0.513 102 0.502 120 0.368 138 0.598 156 0.514
13 0.322 31 0.377 49 0.410 67 0.380 85 0.449 103 0.288 121 0.344 139 0.606 157  0.587
14 0.414 32 0.462 50 0.322 68 0.626 86  0.489 104  0.464 122 0.485 140 0.538 158  0.405

15 0.426 33 0.303 51 0.546 69 0.516 87 0.458 105  0.357 123 0.458 141  0.551

16  0.397 34 0.373 52 0.551 70 0.429 88 0.489 [| 106 0.393 || 124 0.498 || 142 0.498

17 0.403 35 0.310 53 0.563 71  0.512 89 0.545 107 0.512 125 0.415 143 0.518

18  0.396 36 0.408 54 0.603 72 0.516 90 0513 || 108 0.487 || 126 0.541 144 0.458
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0.253~0.712, “FHIMEH N 0.462, HELZHT 5 (IR
A Jety Tet. 22DJ2. jEF 3000 F1 12-10-556, HF
2K 5 ALK RN Muanbori. Streng. Brachikis 71
Jh6% 162 SHVLIN G 31 ‘5. HE 6 /A, D

EHEAHT S ML PR TRiE (57.21 ¢) FIB-H SR A
B (5.42%) WA TR R 5 AL BRI~ 1Y)
THIE (2526 g) MB-HRMEESE (3.36%) , %
AR RIS

6 DEHERAR 5 LFAET S MARAZMBEMERK

Table 6 Quantitative traits of the bottom five and the top five naked barley materials by D-value

Mt){jrjgal (]:E) (SnLq) T(CQV FGPS (rfrﬁz) (gll;) (rﬁrlr;) (SX) RLWG 5/3 D-D\/'jllﬁue
Muanbori 89.25 6.13 2613 6657 1786 1728 689 340 2.07 280  0.253
Streng 10225 505 2369 7127 1689 1724 7.04 324 219 370 0279
Brachiki 107.25 654 2777 4943 1713 1670 652 345 193 388  0.288
TT75763 162 5 Jiangsuyuanmai 162 102.00 562 2425 7500 49.63 1720 690  3.33 210 353 0303
L9765 31 5 Jiangsuyuanmai 31 11450 7.15 2444 3579 30.12 1833 765 3.11 248 289 0310
12-10-556 98.00 9.09 6751 60.58 3031 2200 841 471 179 434  0.643
J 7 3000 Zangging 3000 101.50 9.75 5977 5767 5872 22.84 9.4 453 202 569  0.680
22DJ2 93.75 7.50 5237 2682 27.85 2192 884 420 211 630  0.687
Tet 101.25 9.81 5096 2238 2998 2328 945 429 221 547 0710
Jet 9725 893 5544 21.62 2994 2274 908 444 205 531 0712
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B-TH SR S B AR IR R
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Table 7 Correlations between 15 traits and
comprehensive score D-value in naked barley

PEAR Trait D 1§ D-value PEAR Trait D {8 D-value
AT 0.166" FGPS -0.329™
RT -0.515™ GA 0.016
GC 0.312™ GP 0.871™"
SD -0.498™ GL 0.778™
SC 0377 GW 0.821™
PH 0.106 RLWG -0.058
SL 0.564"™" BG 0.495™

TGW 0.911™

7 RORBFEMR (P<0.05), “T7 FRRBEMK (P<0.0D.
“*” indicates significant correlation (P < 0.05), “*” indicates
extremely significant correlation (P < 0.01).
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0 5. 1.0 1.5 |2.0 2.5 Table 8 Main traits and D-value of
| different groups in naked barley
: HiH KB Group
| Ttem 1 i I v A
: 434 Number ~ 20 31 50 21 36
| PH (cm) 8924  102.11 9225 10045  99.64
: SL (cm) 8.15 8.25 5.66 7.39 8.41
| TGW (g) 48.70 34.06 32.26 46.96 50.99
| FGPS 26.31 55.08 59.09 43.63 59.67
: GA (mm?) 28.36 3315 38.03 2755 34.94
| GP (mm) 21.59 19.47 18.45 20.24 21.01
| GL (mm) 8.77 797 7.40 8.05 839
| ] GW (mm) 4.07 3.53 3.65 4.03 4.15
: RLWG 2.16 2.28 2.05 2.01 2.04
| BG (%) 3.44 3.79 3.99 4.74 4.53
: D D-value  0.52 0.41 0.38 0.55 0.54
I
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Fig.2 Cluster dendrogram of tested naked barley I AR S R R AEUST . AT R SRR I 6 S Rk

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
|
: v - SR R T AR RO, SR
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|




BB 233 FWEE: 158 B M BHR T E MR 2R T 5 55 PRI 83

75, PC1 KRR /NA -, PC2 AFFRAK 5 LL R 7,
PC3 REFIEIE T, PC4 A& BFF SR HUR p-74 S h
TENSEE R, PCS NAFRLHAF T, PC6 %k
TR, SRR B, R, ARSI
KRN B M A AR S B AR E
SAEBRHITTER
33 BAEMRZFENRERB S TEEETFN

X R HEAT 25 A VRO Be e A2 4R AR
e TR YRR BERE V8 AN S R R RS 25 SR e A0
A3 By J3 A R o o % U R AT 2R A VRO R LAY BR
PEARIATIAE G, 38 G BB R B — B e PR I
FGEA T R R, H a7 O KFES, e
K ZZ PSR A3 BN FH o AHIF 50 R FH S5 B
BOENRE T A3 AE AT A — AR B, TR B4R
G135 DAE. RIM DEBK, HEEMHREN
AR S . Jet. Tet. 22DJ2. JEF 3000 A1 12-10-556
(1) D AE8m, SRa PR R, For Jet, Tet F1 22DJ2
Bk 2BV, S 3000 AT 12-10-556 3K F 2KEEV,
FR 12-10-556 [1)B-Hi S0 & N 4.34%48, X 5 4y
BEUR TR E AN B SRS B B R, HRRRUT &
ROTIRHIX AR KSR, v E R oA i
Fah R a2, DAFR VL AR X RR K 32 1 T 5 A B-
BRPES R, 454 DEM 15 MEREATZ A [
ST, MEEFEATRE, FHE TP R SR IR
BARFEFRES . 15 AR TR E L B Rk
Ko B-HIRBES R WAL FPRL AR RURFRL 8 X
D EF WS, TENEE A VAN R 3 TR IR G B
a5 o
34 BREMRFZREHNRLESH

RS FAEY PR BRI RS R R K
FECIR I H B, mT LB AR IR 5T [ AH 6 1
1oy 2K, RGERBIEKSHMRKERBE DN S
X, RBIE LR R =% SR HUb ., B-
HRME S AR, FPRLA KRR E K 2RI
TR AR R PR TE /N IR RE K 98 B K
FPFINE T BRHE AR . TRLEAG. PR K
B FPRLK R . D EAR HFFRITAUR; REEIVIH
FERHENB-E RS E A FRmAN . KEL
KH D EfHm; BHVEERIOVHEKK, THE
. AEESOR B FUFPRLSE R vk, D EAUR T2
FEIV . AN[FRBER) R BRSNS AR [, AR S i
FREEIVAIEEEV I B E AT - BV OK 22 & R o5
AR BT I R VERAR LRI K, ThIAH

[ 3t BRI P 5 50 RO — 2R, EBE TR
UM R B R 2o TXR] BE A2 [R]— 1t B R (14 Aol e
TGN TSI 1 8E 4. i, D
ER = SR BIVAIERF Vi, TLIR BRI 3 4,
LR A PR 7 AT 7 5 A AR Y PR BROK 22 B U
FAERRZE R .

BT Z AR R IR SRS
S a R R R BGEM L i B LR G5 DA,
fifiige 1 — AL TR B, RS BRI v 28O S 4
TR . SRR B N 5 3K, LSRR
IVAISSHEV I SRR S PEIRR DL, AR5
BRERA . TR G E PR3 — B ot
SRR 38 A6 2 FEVERURE IR 1, L2 A TP
IR ZE B, Db o B2 5 81T R it R 5 7 S 43t
AR -

4 g

158 ¥y # K FE MK 15 AN TR B AE 0.51~
2.09, “FHMEA 1.62; R REAE 7.84%~69.65%,
PN 26.69%, R IR R BE 2 FEME RN
FF Ik H Jet. Tet. 22DI2. J& 7 3000 £ 12-10-556
SR A MERET AR, ATE MR B P 2 R R
Mg E I RIEA .

SE Rk

[1] *UHEE, 2578, 258, 4575 B3 BRM BT B dh BT IR R & AN
FRAEM AR, 2024, 44(7): 855-864.

[2] XS, 56T 03 e 7 4 Tt DX AR O 2 A ™ A e i S8 %
AR, 2015, 43(3): 1-4.

[3] Yang P, Liu X J, Liu X C, et al. Diversity analysis of the
developed qingke (hulless barley) cultivars representing different
growing regions of the gqinghai-tibet plateau in China using
sequence related amplified polymorphism (SRAP) markers.
African Journal of Biotechnology, 2010, 9(50): 8530-8538.

[4] Russell J, Mascher M, Dawson I K, et al. Exome sequencing of

—_

geographically diverse barley landraces and wild relatives gives
insights into environmental adaptation. Nature Genetics, 2016, 48
(9): 1024-1030.

[5] Quzhen N, Namgyal L, Dondrup D, et al. Abundant genetic
diversity harbored by traditional naked barley varieties on tibetan
plateau: implications in their effective conservation and utilization.
Biology, 2024, 13(12): 1018.

[6] Bozbulut R , Sanlier N. Promising effects of B-glucans on
glyceamic control in diabetes. Trends in Food Science &
Technology, 2019, 83(1): 159-166.

[7] Guo H, Lin S, Lu M, et al. Characterization, in vitro binding
properties, and inhibitory activity on pancreatic lipase of B-glucans
from different Qingke (Tibetan hulless barley) cultivars.
International Journal of Biological Macromolecules, 2018, 120:
2517-2522.

[8] Shen Y B, Zhang H, Cheng L L, et al. In vitro and in vivo



84 RIS

Crops 2026 55 4 H

antioxidant activity of polyphenols extracted from black highland
barley. Food Chemistry, 2016, 194: 1003-1012.

[9] ZF/NER, BRIA, MI/NT, 5540 4575 BN BE AR 2080 5 s 14
RBIEEE VN KPP T bR, LR, 2023, 51(3):
88-93.

[10] Rk, ghimete, B, 5 Fiemm R TR koA i
YRR ZREE BT, EMAE, 2024(2): 213-220.

[11] 2, RS, WIER, 5 FHRaFNLE ST 556
P, RIS AE B SAAR, 2023, 24(2): 483-492.

[19] BAmesR, XIZr, FEWE, 4% 158 {32 M R 2k R A £ ket
3. FEYIBHE #?%3‘& 2022, 23(2): 398-411.

[20] #A¥%, POMEGE, ZRAEMG, S5 G SRR SRR AR I g%
LRI LAV EF'IZUWH%, 2021, 54(12): 2499-
2509.

[21] JEHEME, TR, BT, & TR 4T85 2w o
A Z R, R EAO RN, 2025, 58(2): 339-354.

[22] #RM, 2Rk, TRICR, & HEEERAEMRZELSZ
FEPEZM M. WRELARAL AR, 2019, 31(7): 1037-1044.

[12] B4, 248, KELD, % 72 EREEBRARS S RN [23] EM%, T, %E&TH, %267 hE B E R EAR Y
PR, HBAL SR AAIR, 2021, 22(1): 121-129. RIS R HT. BdbR4R, 2018, 27(2): 182-193.
[13] %3, ¥°F, iRz, RERMZ RN HT SR R B 5 55 [24] 4=/NEE, R, M/, S5 HRREFR R MOR 5 SOR
VEIRTE. P SR, 2019, 20(4): 920-931. RV SV, ERRMAHR, 2024, 39(12): 58-63.

[14] MUEBL, EE2, FEW. HERR RN REZ BRI [25] 75, A%, VLU, 25 58 Oy i RPN TG SH IR AL 2 REMEVEAY. 1

YSTEANAE T, RV B AR, 2023, 24(4): 1007-1015. Pk, 2025(2): 20-28.
[15] 8%, A, KRS, HRR R VRN R 80R Tt 51 [26] Tk—r, SKIRA, RE, 55 BT RAMOIRM &R E FibhRLig
fir. WU K224 4), 2024, 42(6): 1272-1279. & Z FEVE AT Rk & VY. PR ERN:, 2023, 56(15):
[16] ZEhi, XM, AMell, 5. YLK RBIRZ 8T 2837-2857.
PR S FHEWEFR, 2022, 209): 3044-3052. [27] ZEh, XS, AR, 25 398 MR KRR IR R B R
[17] 5K5, XA RFFT R IR TGRSR, bt hE Wik Z R %ffh E%bﬁ AR, 2023, 24(5): 1311-1320.
AN H A, 2006, [28] PR, NREK, BREME, SRR IERIERNLGEE
[18] ZEXK, BE/NE, #bZd, 55 S & ARNRHL 5 Fafh vt i = A it Wﬁ&%ﬁffﬂﬁaﬁ. YIS AE B EAR, 2018, 19(5): 865-874.
2RI 546N, P EROLRE, 2023, 56(11): [29] dkAs, BIUK, FEEE, & RAGPRAS XEEFFUR SRR A
2035-2046. ZREMEHT. TEMIARE, 2025(1): 76-82.

Diversity Analysis and Comprehensive Evaluation of Main
Traits in 158 Naked Barley Germplasm Resources

Li Ying', Liu Haicui', Shi Xiaoxu', Liang Zhihao?, Xu Xiao?, Liu Jian', Shen Huiquan?, Wei Yafeng'

("Jiangsu Yanjiang Area Institute of Agricultural Sciences/Key Laboratory of Recycling Agriculture
of Nantong City, Nantong 226001, Jiangsu, China; 2Jiangsu Coastal Areas Institute of
Agricultural Sciences, Yancheng 224002, Jiangsu, China)

Abstract To efficiently utilize naked barley germplasm resources, 15 traits of 158 naked barley germplasm
resources from different sources were analyzed using coefficients of variation, Shannon-Wiener genetic diversity
indexes, correlation analysis, principal component analysis, and cluster analysis, and comprehensive evaluation
was conducted to screen for excellent germplasm. The results showed that there was abundant variation in the 15
traits among different naked barley resources, with the coefficient of variation ranging from 7.84% to 69.65%
and an average of 26.69%. Among them, the degree of dispersion of spike color was the highest, and the
coefficient of variation of grain perimeter was the lowest. The diversity index ranged from 0.51 to 2.09, with an
average of 1.62, among which grain width had the highest diversity index and awn type had the lowest. A
regression equation was established through stepwise regression, indicating that 1000-grain weight, spike color,
grain perimeter, 3-glucan content, row type, grain area, and grain width can be used as comprehensive evaluation
indicators for screening excellent naked barley germplasm. Principal component analysis transformed the 15
individual indicators into six independent comprehensive indicators with a cumulative contribution rate of
82.111%. Cluster analysis classified the tested materials into five groups, among which Group IV (21 materials)
had the highest average D-value. The top five varieties based on D-value were Jet, Tet, 22DJ2, Zangqing 3000,
and 12-10-556, which can serve as excellent parents for naked barley breeding.

Key words Naked barley; Germplasm resource; Trait; Diversity; Comprehensive evaluation
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