REREHF 2025.4(8):728-733

Journal of Cold-Arid Agricultural Sciences

HE TIPSy BT B SRR

XA, BRHE, KA
R A LA B R 2 A 4 5 il RALAR AT, Mk 2

730070)

HWE: BriREFAOALEYART, AFRFALS A, é . HEXRRBA A LE, RiEF Rk
FH) 12 ML E RSB (R ) ARBEMA, # AR F R 14 ASAERIIT M, -5 44 REFT Promax
Fardk, SREW, 2 RGAFNT, 202004 4N ES 145, THEAH SARATE S SR R KK
Ty, 202055, 202035 Fexd B AP EAR 1 509500 AT 415, THAFRAREIRIHEREELR, FIF,
202122, 202029, 202036 &4+ (2 )EF G, 2H5 T H-FR58G, TR R TR mAF A,

KB : BF o4 Promax 4hikdk; HR; HIREN

HESES: $5123 XHEAFRERD: A

doi : 10.3969/}.issn.2097-2172.2025.08.008|

XEHS: 2097-2172(2025)08-0728-06

Study on the Trait Evaluation of New Hulless Barley Lines Based
on Factor Analysis

LIU Jianhua, XU Yinping, HUO Kecang
(Institute of Economic Crops and Malting Barley, Gansu Academy of Agricultural Sciences, Lanzhou Gansu 730070, China)

Abstract: This study aims to reveal the intrinsic influencing factors of highland barley quality and to provide strong support
for the diversified, green, and sustainable development of the highland barley industry. 12 elite highland barley varieties (lines)
developed in recent years were used as experimental materials. 14 traits were analyzed using factor analysis, followed by Promax
oblique rotation. The results showed that in two rounds of comprehensive evaluation, 202004 ranked first in the comprehensive score
and was suitable for subsequent regional variety experiment as a new cultivar. 202055, 202035, and the control variety Longke 1
ranked among the top 4 and could be used as improved parents in highland barley breeding. In addition, although 202122, 202029,
and 202036 ranked lower overall, they had high scores in some principal factors and could be used as resources for trait improvement.
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TR0 A T M DXH R A ARl B2 B
Eae Y (RN = R P g TR o A Y P VA i B 7 S = R I
AEBRARER, B T ORR PR T R TR A, F
YIv4k 1766 m, 4FEH BEEF%L 2 360 ~2 920 h, G
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210 mm A4y, AEZER TR 2019 mm, IRABHL 45T
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FHLIF 25.46 mg/kg, pH 8.27.
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IR L R s 2 REAL I AT, B
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*®1 BEFHEEERESRE

e (1 ﬁ%@ﬁ% %ﬁ@@%
F1 5.072 4 36.23 36.23
F2 3.839 0 27.42 63.65
F3 1.759 3 12.57 76.22
¥4 1.461 9 10.44 86.66
F5 0.742 4 5.30 91.96
F6 0.470 4 3.36 95.32
F7 0.277 0 1.98 97.30
F8 0.178 2 1.27 98.57
F9 0.114 2 0.82 99.39
F10 0.076 0 0.54 99.93
F11 0.009 0 0.07 100

J T A T A BT, W ER
TR KT i W it A Tl TR 38wy
FEMEGNER 2 oo FTDVE H, FLARRA & BT HE s
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F1 F2 F3 F4
JYEER(X1) -0.5426 -03108 -0.5786 0.180 1
K (X2) 04686 -0.5221 03881 0.5423
MR (X3) 0.6028 -0.5240 04931 0.0258
FRI L (X4) 02013 08403 0.0107 -0.4058
R K(X5) 0.1337 07249 -0.1884 0.508 5
A 5E(X6) 04599 06882 0.1238 04728
THRIE(XT7) 04228 -05393 0.6196 0.193 8
I F1(X8) 0.1077 -0.7322 -04757 0.048 4
B4 (X9) -0.8833 -0.1334 -0.0946 0.2130
B-HIEEKE(X10) 0.8964 -0.0835 -0.0722 -0.2636
BHYI(X11) -0568 6 -0.0238 0.390 6 -0.501 9
JEEAYE(X12) 09142 -0.1319 -0.1177 0.1649
MBI (X13)  -0.9415 00573 02674 -0.1070
P(X14) 03248 07854 03428 0206 3
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F1=-0.257 8 X1-0.576 9 X2+0.419 3 X3+0.188 7
X4+0.138 1 X5+0.227 4 X6 +0.271 7 X7 +0.127 3
X8-0.9202 X9+0.971 4 X10- 02154 X11+0.790 2
X12-0.814 8X13-0.305 6X 14
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X2 05769 -0.0079  0.6939  0.349 8
X3 04193 -0.2834 07497 -0.2328
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X11 02154 -0.0616 0.0078  0.0168
X12 07902  0.0160 02402 -0.009 8
X13 08148 0.0180 -0.0693  0.0335
X14 03056 08111 -0.1474 -0.2455
it 39902 26627 24329 19475
ESIiLS 02850 04752 06490 0.788 1




8 11

X, & BTN E B G RV BT
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X12-0.069 3 X13-0.147 4 X14

F4=0.884 9X1+0.349 8X2 - 0.232 8X3 - 0.669 8
X4+0.141 3X5-0.323 1X6-0.094 8X7+0.523 6 X8 +
0.249 7X9 - 0.087 6X10 +0.016 8 X11-0.009 8 X 12+
0.3350X13-0.245 5X 14
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DR TR e KR s R B L S I 10 o A 1E 52 e
) SERt T HEAT Promax RHIERE 15 B RIAC S5 N F AR
KR (R 5), @ F s,

PF1=0.112 9 X1-0.584 9 X2+0.302 8 X3+0.063 4
X4+0.280 8 X5+0.037 8X6+0.273 7X7+0.084 1 X 8 -
1.089 7X9+1.159 3X10+0.302 0 X11+0.728 0 X 12—

AN
=
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=
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x5 BRSERFEXER
PR GES
PF1 PF2 PF3 PF4

SYBEEL(X1) 01129 01936 -02982 1.1256
BRK(X2)  -05849 01867 07302 02126
P (X3) 0.3028 -0.2604 0.768 4 -0.3855
TR (X4) 0.0634 0.0221 -05402 -0.6419
A (X5) 02808 1.0648 -0.1502 0.4460
MAFE(X6)  0.0378 07794  0.0923 -0.269 0
THRE(XT) 02737 -0.0064 0.9693 -0.1821
HIZETT(X8)  0.0841 -04715 -0.0840 0.443 4
WAF(X9)  -1.0897 -0.1620 -0.1686 0.0315
B-HI M (X10) 1.1593 -0.0178 0.0944 0.1245
BEBHP(X11) 03020 -0.0617 01545 0.238 8
JELT4E(X12) 07280  0.1382 02091  0.056 9
HUPEWT (X13)  —0.6952 -0.0604 -0.0029 -0.017 3
PAaE(X14)  -0.1750 07892 0.0484 -0.079 4

0.6952X13-0.175 0X14

PF2=0.193 6 X1+0.186 7 X2-0.260 4 X3+0.022 1
X4+1.064 8X5+0.7794X6-0.006 4 X7-0.741 5X8 -
0.1620X9-0.017 8 X10-0.061 7X11+0.138 2X12 -
0.060 4X13+0.789 2 X 14

PF3=-0.298 2 X1+0.730 2 X2+0.768 4 X3-0.540 2
X4-0.150 2 X5+0.092 3 X6+0.969 3 X7-0.084 0 X8 —
0.168 6 X9+0.0944 X10+0.154 5X11+0.209 1 X12 -
0.002 9X13+0.048 4 X14

PFA=1.125 6 X1+0.212 6 X2-0.385 5 X3-0.641 9
X4+0.446 0 X5-0.269 0 X6-0.182 1 X7 +0.443 4 X8 +
0.031 5X9+0.124 5X10+0.238 8 X11 +0.056 9 X12—-
0.017 3X13-0.079 4 X14

AL R, TR IR (R IR AL

F4 EREM RIEREERFEIRAF

A (R) F1 F2 F3 F4 & HeFy
202029 -0.121 4 1.184 9 1.410 7 0.921 2 0.639 7 9
202030 0.099 0 0.968 4 1.540 2 0.902 3 0.679 8 6
202055 0.345 1 2.031 1 0.661 6 -0.067 9 0.874 7 2
202004 0.831 4 31138 0.871 0 -0.837 6 1.358 2 1

202013-1 0.092 4 0.781 5 1917 1 0.781 8 0.658 1 7
202036 0.292 8 1.2317 1.937 0 03113 0.830 5 3
202003 0.158 0 1.561 3 0.834 2 -0.306 0 0.644 1 8
202035 0.264 2 1.091 1 2.026 1 0.543 7 0.815 0 4
202006 0.091 1 1.297 2 0.645 7 0.413 2 0.592 0 10
202122 -1.037 6 1.286 7 1.870 3 1315 1 0.403 0 12

202013-2 -0.378 2 1.155 2 1.211 6 1.457 2 0.558 7 11

B 15 (CK) -0.1159 1.2829 1.443 8 1.000 1 0.687 3 5
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mAP(R) PF1 PF2 PF3 PF4 PFZEE HE?
202029 0.696 6 2.017 4 1.801 4 1.483 3 1.369 5 8
202030 0.976 3 1.806 8 1.9213 1.472 1 1.435 8 6
202055 1.018 6 25120 1.201 4 0.639 3 14719 4
202004 1.161 0 3.523 4 1.594 3 -0.123 2 1.816 5 1
202013-1 0.820 8 1.594 5 22877 1.1859 13223 9
202036 0.910 9 1.943 2 24120 0.727 7 14331 7
202003 0.750 4 1.8722 1.351 4 0.199 5 1.126 1 12
202035 0.980 5 1.892 3 2.479 7 0.992 2 1.487 8 3
202006 0.873 6 1.8329 1.041 6 1.045 8 12222 10
202122 -0.133 2 22782 2.326 7 1.786 5 1217 8 11
202013-2 0.698 5 21556 1573 8 2.180 2 1.465 0 5
P15 (CK) 0.845 9 2.177 0 1.878 8 1.659 7 15149 2
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