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Adaptive Comprehensive Evaluation of 38 Forage Oat Varieties in the
Northern Shanxi Dryland Loess Plateau
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Abstract: Though the LLoess Plateau dryland region in northern Shanxi is a key oat-producing area in China, its
forage productivity remains low due to limited rainfall and a lack of suitable oat varieties. To identify high-quality,
high-yield forage oat (Avena sativa) cultivars, we evaluated 38 widely promoted domestic and imported variet-
les, assessing their growth periods, agronomic traits, yields, and nutritional quality. The results showed that
there was significant variation in maturity time (86-127 days) , with late-maturing types predominating (21/
38). ‘Molasses’ and ‘ Tianyan No. 3" achieved the highest fresh (27 100 and 23 500 kg-hm *) and dry forage
yields (11 700 and 11 500 kg-hm ). Five cultivars-including ‘Magnum’ -had the highest soluble sugar content
(16.4%-18.1%), while ‘Shooter’ ‘Longyan No. 2’ and ‘Longyan No. 1’ had the greatest crude protein con-
tent (8.7%-8.8%). Seventeen varieties exhibited premium forage quality, with Relative Forage Value values
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of 113.7-126.1. Based on the “Quality Classification of Oat Hay” standard, 13 cultivars were classified as
Type A hay and 9 as Type B (all Grade ITDD. Overall, ‘Molasses’ ‘Magnum’ ‘Tianyan No. 3’ ‘Jiayan
No. 2, and ‘Monida’ demonstrated superior performance and are recommended for priority adoption in eastern
dryland areas of northern Shanxi’s Loess Plateau.

Key words: Oat (Avena sativa) ; Growth period ; Production performance ; Nutritional quality ; Cluster analysis;
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Table 1 Basic physical and chemical properties of the soil at the experimental site

TR R E RO LB AR A HLE ok
Soil depth/em  Available P/ (mg-kg™")  Available K/ (mg-kg™ ") Available N/ (mg-kg ') Organic matter/ (g-kg ') TDS/(g-kg )
0~20 19.31 82.65 153.60 9.04 0.52
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List of oat varieties tested

Table 2

1815 Code SRR Varieties SR Sources
OV1 it 2% Qingtian No.2 1 [# China
ov2 ¥ Magnum K FIF. Australia
Ov3 [ % Modern 2[5 America
OV4 5l 245 Qingyin No.2 1 [ China
OV5 HLk Caesar Jin#z K Canada
OVve6 B Souris Jin% K Canada
ov7 BL44 Kona & America
[\% FE#E 25 Dingyan No.2 11 [ China
OV9 FH I A Qinghai sweet oat 1 [ China
OV10 Bt K F Intimidator & [H America
oVv11 i+ 1%5 Mengshi No.1 % [H America
oVv12 e 70 Tianyan No.70 Jin4 X Canada
ov13 #lf#e 2 % Tianyan No.2 Jin# K Canada
OV14 fit 36 3 5 Tianyan No.3 Jin#z K Canada
oV15 145 £ Richard K Canada
0OV16 PR B Molasses Jin% K Canada
ov17 71 7 %5 Baiyan No.7 H1[E China
oVv18 e JEUEE Mustang Jing= K Canada
ov19 K ¥ A Niagara Jin# K Canada

fe15 Code AR Varieties S JE Sources
0OVv20 [f 7€ 245 Longyan No. 2 1 [# China
ov21 Bz e 3 5 Longyan No. 3 1 [# China
ov22 [z 3% 145 Longyan No. 1 *H [ China
0ov23 &3k Monida ¢ [# America
OvV24 i & Forage Plus 2 [# America
0ov25 IR 4 Shooter 2 [ America
0Ov26 M F 5 Haymaker Jin#z K Canada
ovar g 25 Jiayan No. 2 Jin#E K Canada
0ov28 %% 5y Cayuse F[E America
ov29 #H it 1% Qingtian No. 1 rf1[# China
0V30 B4 Lena H1[H China
ov3l Z ik Everleaf 126 % [ America
0OV32 i 2 Fuxing ¢ [# America
0v33 HEHE Model Jin%= K Canada
OV34 K% Satsuma JNE K Canada
0V35 L) Baler Jin%= K Canada
0V36 P fF 444 Qinghai 444 rf1[# China
ov37 %% IR 7% Nelson Jn% K Canada
0v3s $kfif# Challengers Jin# K Canada
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Table 3 Phenological stages of 38 oat varieties
P I ﬁaﬁ;ﬁ W%ﬂgﬁ J%Pféﬂgﬁ ?L?ﬂﬂ;ﬁ %?ﬂﬂ;ﬁ ttﬁﬁﬁ e
Emergence  Tillering Heading Grain filling Milky Physiological Growing .
Number date stage stage stage stage maturity period/d Maturity type
ov1 7TH15H  7H26H  8H24H 9A1H 10A5H 10H17H 113 i ¥4 Late maturing
o\ TH13H 7HZ22H 9H3H 9H 24 H 10H9H 104 28 H 124 He#E 2 Very late maturing
OV3 TH10H 7H24H  8H24H 9H3H 9H 28H 10A7H 103 18 Medium maturing
OV4 7H10H 7H21H  8H22H 8H31H 9H15H 10H1H 97 1 # Medium maturing
OV5 7H15H 7TH24H 9H3H 9H21H 101 8H 101 25H 121 W BE 2 Very late maturing
OV6 TH13H 7TH24H  8HI18H 8H 28H 9H 14 H 9H29H 95 F# Early maturing
ov7 7TH10H 7TH24H 8H26H 9H3H 9H 26 H 10H 21H 117 i Very late maturing
ovs THI5H  7H24H 9H2H 10H7H 10H19H 104 31H 127 e Very late maturing
o TH15H 7TH26H  8H26H 9H3H 10A7H 10A 21 H 117 M2 B2 Very late maturing
ovio 7HI13H  7H2H 8H27H 9A7H 10H19H 10H 25H 121 Wi Z Very late maturing
ovlil 7THI5H  TH24H  8H24H 8H31H 9 26 H 10H9H 105 1 Medium maturing
0ovV12 TH13H 7TH24H 8H26H 9H1H 10A5H 10A 20H 116 M2 B2 Very late maturing
OV13 7TH15H 7TH24H 8H24H 8H30H 104 5H 10H19H 115 B 3 Late maturing
OoVi4 7TH15H TH24R 9H6H 10A3H 107 19H 10H 25H 121 i34 Very late maturing
OV15 TH15H  7H24H 9H5H 9H 24 H 104 9H 104 21H 117 He W24 Very late maturing
OVv16 THISH  7H24H 9H3H 10H2H 10H 18 H 10H29H 125 Wi Z Very late maturing
ov17 TH15H 7TH24H  8H24H 8H 30H 9H 25H 104 10H 106 i % Late maturing
0OV18 TH15H 7TH24H  8H27TH 9H 15 H 10A5H 10H 21 H 117 HeBE 2 Very late maturing
OVv19 7TH1I0R  7H24H  8H24R 8H31H 9H 260 10H9H 105 f @ Medium maturing
0OV20 TH15H  7TH24H  8J126H 8H31H 97 26 H 107 11H 107 i Late maturing
ov2l TH10H 7H24H 8H26H 9H3H 10A7H 10H 20 H 116 M2 #E 2 Very late maturing
ov22 7TH13H  7H23H  8H24H 8H29H 9H 30H 10H 13 H 109 e ¥4 Late maturing
ov23 TH13H 7TH24H  8H24H 8H 30H 9H 28H 104 10H 106 i Late maturing
OvV24 THI15H  7HZ24H 9H3H 9H8H 104 4H 10H 22 H 118 He e 2 Very late maturing
0ov25 7TH15H TH24R0  8J127H 9H9HR 10J13H 10J120H 116 % % Very late maturing
0OV26 TH13H 7TH22H  8H26H 9H 14 H 10A9H 10A 22 H 118 M2 i 24 Very late maturing
ov27 7TH17H  7H24H  8H27H 9A3H 10H5H 10H 24 H 120 Wi Z Very late maturing
ov2s  7HI15H 7H24H  8H20H 8H30H 9H 14 H 9H 28 H 94 KL Early maturing
0V29 TH15H 7TH24H  8H26H 9H3H 10A4H 104 21H 117 e W24 Very late maturing
ov30  7HI15H  7H24H  8H20H 8H29H 9H 28 H 10H 150 111 %4 Late maturing
ov3l1 THI0H 7H24H 9H7H 10H2H 10H 18 H 10H 28 H 124 Wi Very late maturing
0V32 TH15H  7H24H 9HT7H 10A3H 104 18 H 10 A 28 H 124 He B2 Very late maturing
0OV33 7TH15H 7TH24H 8H22H 8H31H 9H 24 H 104 7H 103 o # Medium maturing
OV34 TH15H  7TH23H  8H22H 8H29H 9H 28H 107 13H 109 i % Late maturing
0OV35 TH15H  7H26H 9H3H 9H17H 104 8H 10A 21 H 117 He B2 Very late maturing
0OV36 7H13H 7H22H S8HI15H 8H 28 H 9HT7H 9H21H 87 L2 Early maturing
0ovV37 TH17TH TH26H  8H26H 9H3H 10A9H 107 20H 116 a3 Very late maturing
0V3s TH15H 7TH22H  8H22H 9H3H 9H 22 H 10H 16 H 112 i %4 Late maturing

6 br A2 38 A~ HE i A E] 238 1B 35 22 R KO (P<
0.05) , 3% & WAL 5 Fl 7 8 5 b BT B AF A T 1Y
WAL AR S AR RSk E R AL T K . ERE
EEE RGN R O N O A (=B G N
CIEIRCOR U R AE 4 ik B
18.1%,17.0%,16.8%,16.7% 1 16.4%, . & %
T HRARM CBEEE RN EH Bl 25 AF 104 A R
(8.2%~10.4% ,P<0.05), 3x % W 3 4> & A 7 fig
EUS P EAP B, MEA SR T

T ZE R 5 D RE A E IR R AL KO, e Bl 2
SR BEHE 1S LR A R R 41 8.8,
8.70% MB7TW, W Em T HRMM EM25"
(6.7% ,P<C0.05) , LA [ & (= 04 & Fh ] £ o 5
WA H A FE BRI ok, M
R 4y J2 WO g 0 R A T, A g A
SRR EE ORI Blg aRE 25 ML R oy B L 4 ol 6,096,
5.8% M 5.5%, W #F & T RN E M2 T
(3.8% ,P<<0.05),



5 4 3

g 4 JRUA < I b R X 38 A il P HE A i Rl 4 3 N P 4 AR 1267

R4 3N FmREMTH LT RIS

Table 4 Production performance traits of 38 oat varieties

P S EERL el % P i By A T EUgiA Bl L T
Varieties Number of Stem Number of Plant Fresh forage yield/  Dry forage yield/  Stem-to-leal Panicle biomass
’ tillers/>  thickness/mm leaves/f  height/cm (X 10%g+hm %) (X 10%g+hm %) ratio proportion

OVl 1 3.62 5 84.7 18.2 7.6 1.14 0.44
ov2 2 4.07 5 84.9 21.3 9.6 1.06 0.32
ov3 1 3.95 4 78.1 15.4 6.3 1.14 0.48
ovi4 1 3.54 4 78.7 17.8 6.4 1.14 0.44
OV5 1 4.26 5 86.5 18.7 7.2 1.21 0.37
ove 1 3.35 5 77.1 15.4 5.8 1.12 0.47
ov7 1 3.29 5 72.0 16.1 5.6 1.07 0.43
[OA2] 1 3.33 5 97.0 19.9 9.1 1.57 0.31
OV9 1 4.25 5 79.5 17.5 8.1 1.28 0.40
OV10 1 3.26 4 97.9 224 9.4 1.35 0.28
OVI11 1 3.48 4 69.8 17.5 6.9 1.10 0.47
OoVvi2 0 3.80 5 75.1 16.9 7.0 1.11 0.45
OV13 1 3.48 4 84.3 14.4 5.7 1.11 0.48
OV14 2 4.32 5 98.4 23.5 11.5 1.20 0.36
OV15 1 3.92 6 89.7 18.5 6.6 1.16 0.33
OV16 2 4.05 6 93.0 27.1 11.7 1.10 0.35
OV17 2 4.02 4 89.5 19.3 7.1 1.08 0.47
OV18 1 4.42 5 82.8 18.5 7.2 1.09 0.35
OV19 1 3.50 5 85.0 16.8 7.0 1.01 0.45
OVv20 1 3.69 5 88.7 22.1 7.8 1.08 0.39
Oovz21 1 5.04 5 85.0 18.2 7.2 1.29 0.43
ov22 1 3.78 5 88.7 15.6 6.0 1.13 0.45
Oov23 2 3.33 5 70.3 15.4 6.1 1.34 0.39
Ov24 0 4.40 5 79.0 18.2 6.8 1.04 0.38
OVv25 2 3.36 5 94.3 14.9 6.3 1.20 0.40
OV26 1 4.30 6 92.9 18.3 7.5 0.99 0.40
ova7 1 4.81 5 93.6 20.7 8.0 1.14 0.44
ov2zg 1 3.09 4 78.2 19.9 7.3 1.23 0.49
OVv29 1 3.95 5 85.8 19.2 7.9 1.11 0.44
OV30 1 3.40 3 73.3 17.1 6.3 1.07 0.46
OV3l 1 3.90 5 65.9 20.8 7.9 1.19 0.32
Ov3z2 1 4.36 5 68.6 23.1 9.0 1.21 0.36
OV33 1 3.43 3 70.3 12.1 4.7 1.33 0.50
OV34 2 3.39 5 77.1 18.1 6.1 1.13 0.48
OV35 2 4.52 5 94.2 16.0 6.2 1.20 0.39
OV36 0 4.45 4 85.8 12.2 4.7 1.09 0.44
OVv37 1 3.73 4 81.8 16.3 6.7 1.19 0.48
OV38 2 3.77 5 81.4 16.9 6.5 1.14 0.47
F 1.470 1.443 5.975 10.590 5.225 9.575 3.512 8.21

P 0.079 0.089 0.001 0.000 0.000 0.000 0.000 0.000

L.SDa=0.05 0.963 1.117 0.731 7.597 3.744 1.360 0.163 0.058

B Rl 22 ) 27 4 2 G W A . PR MR
VR AE R T R S B L A SRR
AR RE SRR AIC, ¢ DL I 444 BRA B
L R P R U £ A i S R T A L 4 R 35,70,
34.0%,33.4% M 33.3%, W #F & FHEALM Ik
5 UMRGy (430l R 26, 1% F1 27,30, P<<0.05),
PEVE IR AR RIRB R 4z TY R RERNEE
R o R R, P ek e 2 & i
o TR AR R EE R 4447 B AR 11 A R
(62.4%~57.1%) , B &\ T M 25 BER 5

Fit 15 4 184 B (54. 3% ~49. 0%, P<<0.05) .
R KT ) WEE AR (I P 8 A T 4 R v M R U AT 43T
BRI SR, R X A PR AAY {1 i 55 1 R ke 2 5 ¢ 9
KB AT R 113, 7~126. 1, & =
TOHE M 4447 CREBL DL A 134N A (93, 8~
106. 3, P<<0. 05, 3 Fz W H 57 4 4 Ry ] B (9 31 16 5
B REW R,

MR (e 22 T R R o RO bR, Sk B
TLCONRE AR 13 R Rl O A RLRE R R Ry 2R A SR
FHE PG A e E M 25 T i Al
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Table 5 Nutritional quality indicators of 38 oat varieties

i o Tl ki S| HLAR Wy PR 1 Ok V% 21 4 PEVER AR RS AR R RN TR R 5 )
Varieties WSC/% CP/% EE/% ADF/% NDF/% Ash/% RFV Hay quality classes
OVl 14.9 7.2 2.6 31.0 52.7 5.3 114.8 -
ov2 18.1 7.9 2.2 28.2 50.2 4.9 124.1 =Y BRI
OV3 14.2 7.9 2.2 30.3 49.6 4.8 122.5 —
ovi 9.4 7.8 2.1 32.5 58.5 5.2 101.3 —
OV5 12.6 7.6 1.7 31.7 56.2 5.3 106.3 -
OVe6 10.3 7.7 2.0 31.8 59.8 5.3 99.9 —
ov7 8.3 7.7 2.1 33.4 57.5 5.3 101.7 —
OVvs8 15.3 6.7 2.2 31.4 52.5 3.8 114.1 =4 B RIE
OV9 16.4 7.8 1.9 29.7 51.0 5.2 119.9 = BRIE
0OV10 15.3 6.9 1.8 31.5 53.7 4.4 111.4 = B
OV1l 11.4 8.4 2.3 30.4 54.9 5.1 111.2 =g ARIE
ovi2 10.4 8.2 2.7 28.2 52.8 5.4 119.2 =Y AR
OV13 12.6 7.7 2.2 28.9 51.6 4.8 119.7 -
Oov14 15.6 6.9 1.9 28.5 51.7 4.3 120.1 = BRIE
OoVv15 12.6 7.9 2.4 31.7 57.1 5.3 104.7 —
OVvV1e6 14.8 7.6 1.4 28.8 52.6 4.7 117.6 ——
OoVv17 9.6 8.5 1.9 29.0 52.5 5.5 117.7 =Y ARIE
OV18 13.0 7.9 2.1 31.8 51.2 5.1 117.9 ——
OV19 15.4 8.1 2.2 31.2 55.5 5.1 108.9 =YL A BRI
OV20 11.2 8.7 1.7 32.8 56.4 5.5 104.6 =Y AR
ov21 9.9 7.6 2.2 30.6 54.3 5.0 112.0 -
ov22 11.3 8.6 2.4 29.1 54.8 4.8 113.7 =g ARIE
0Ov23 16.7 8.2 2.8 26.1 51.7 4.9 124.1 =Y A B
ov24 10.9 8.5 2.3 29.7 52.6 6.0 116.4 =Y AT
OV25 10.4 8.8 2.3 31.0 55.9 5.2 108.1 =g ARIE
OV26 12.8 7.9 2.0 30.2 57.5 4.9 106.1 —
ova7 14.7 7.6 1.9 30.5 49.0 5.3 126.1 —
OV28 10.3 8.2 2.6 31.0 56.0 5.0 107.7 =Y AR
OVv29 14.1 7.8 2.1 29.8 49.9 4.9 123.1 -
OV30 12.3 8.6 2.3 27.3 52.3 5.1 120.6 =g ARIES
0OV3l 16.8 7.6 1.3 32.3 55.0 4.7 108.0 =4 BRI
0OV32 17.0 7.4 1.5 30.9 57.2 5.0 105.7 =4 B RIE
OV33 11.7 8.0 1.9 33.3 61.2 5.2 95.6 =g ARIE
OV34 8.2 8.2 1.8 29.4 62.4 5.7 98.4 =Y A
OV35 12.1 7.9 2.5 35.7 58.2 5.2 97.6 —
OV36 10.4 7.7 2.0 34.0 61.9 4.9 93.8 —
ov37 14.1 7.5 1.9 28.9 55.3 5.4 111.8 -
OV38 13.4 8.4 2.1 30.5 58.4 5.3 104.0 =g ARIE
F 8.516 1.654 1.212 7.159 3.021 5.395 3.376 ——
P 0.000 0.033 0.238 0.000 0.000 0.000 0.000 ——
LSDa=0.05 2.486 1.103 0.845 2.027 5.623 0.463 13.454 -

2.4 AEAAARERMPEFEESFENESR
o R A 5K 1

W3R 6 PR, i B o 5 0 B A B E A
F(r=0.413,P<<0.01), 5 R b 5 5 4% B 3 i AH 56
(r=—0.592,P<<0.01), THE™R S5 FHLEE
FIEM X (r=0. 400, P<<0.05) , 5 ¥k & S 350
A5 (r=0.424,P<C0.01) , 5 Bl & 5L 4 B 2 A
F(r=—0.625,P<<0.01), & FE K 150 55 2 e &

R Y DGR B, O T R ORI
AL 4R A T SRS AR I . TIA M S R L
RN R E MM EG=—0.526,P<<0.01), K&
M5 B b E 5 2 IE A 56 (,=0. 435, P<<0. 01D,
B 25t b B4 3 MO8 Gr=—0. 48, P<<0.01),
XML, Az B A K S 2 S T R Y R N BT, TR Ut
o A VA A5 ON 3, A v 7 5 e B R (R] S I e
-1
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Table 6 Correlation between oat yield and quality traits
" e " . i L e
A St e o A8 o, DR St
Ttem Number of tillers  Stem thickness  Number of leaves Plant height ) o Stem-to-leaf ratio
proportion
fif 75 7= it Fresh forage yield 0.263 0.212 0.413" 0.310 —0.592" 0.031
T 5L 4 Dry forage yield 0.296 0.236 0.400° 0.424™ —0.625" 0.150
MR WSC 0.192 0.157 0.205 0.084 —0.526™ 0.265
MAEHCP 0.070 —0.157 —0.124 —0.276 0.435™ —0.483"
FE R R AE 0. 05 F10. 017K |- i 34 6
Note: * and ** means the significant correlation at 0. 05 and 0. 01 level. respectively
2.5 AREAHKERMOELSH 33
— > N 3 oVv25
P LB A 38 T SR WAL T oV 1
0V37
o BRALDE e 25 B0 IR R B R §§§§g]
0 R RAR RS R U R A~ e
NN - ovil I
ERIR NG N I S ) R R AR oV
e 0v34Zl |_|
B2 RO RLAY RSB —JEs A EE. N — ]
oV
L
‘ NN ‘ ov27
FIMGEE 245" — I 5 G Fh L S IV 208 B HE 70 Ak 83%:':'—
ov23 IV
IR B M3 T B 1S e TS A v T
¢ == =9 ¢ ¢ ==y e 9 ¢ S =9« A 83//\%72 |
BT 1A BRI A 25 U R o |
s - > ovo—l
SRR 2R R —IE 1A R gg{g:,_—'_
. . NN oVl
AN 7 F 7, DU 24 F g6 A it o 23 ) R AT U 28 ove . " " > o

GETT R A BT L  T  R R BR AR  E  TAR L
FEE VAN P<<0. 05), AR & s AR | b, Sy 354
o 55 IS8Rk & 2 R T A =28 (P<<0. 05D,
HA S Y b 8 NG . 5 T 28 SRR bR =

ferent oat varieties

S5 RR GHE ES Squared euclidean distance
E1 38 MEFmEmMEr s ERRRNRERLERE
Fig.1 Cluster analysis of yield and nutritional quality of dif-

fiof 5P TR R I ZE N T H A =2k (<
0.05), i b H AL A B IR T HAb =25(P<<0. 05,
ATV R ORI 2 TS T B I

Z(P<C0. 05), Hd ke v A= R B AL, M = 7=
ZH o B IV 28 ot A oRE X MR AR (B W S v A LRSS 1T
K(P<<0. 05, s g hr b o Ry M ffir 2] .

RT BN HERMEFTUESEFBROBLEFMR

Table 7 Cluster characteristics of production performance and nutritional quality for 38 oat varieties

VIR Trait 432 Classification
) cai -
1 Il I N
Ay BEEL Number of tillers/ 4> 14+0.60° 1+0.35° 14+0.54% 1+0.62°
25 Stem thickness/mm 3.8740.47" 3.5940.36" 3.9540.66" 3.9740.46
M H-% Number of leaves/ i 5+0.7 5+0.76° 5+0.71° 5+0.63°
Pk % Plant height/cm 87.1+£5.40 72.4+4.66" 96.0+2.51° 81.5+5.77°
#f 177 Bt Fresh forage yield/ (X 10* kg+hm %) 17.34£2627" 17.6£3337" 22.742837* 17.5+1876"
F 5= 4t Dry forage yield/ (X 10° kg-hm ™ %) 6.7+ 820 6.6+1369" 9.9+1601° 7.1+1010°
221 [t Stem-to-leaf ratio 1.1440.08" 1.164-0.08" 1.2740.19° 1.144-0.09"
# L 5 Panicle biomass proportion 0.42+0.05" 0.4370.06" 0.35-+0.06" 0.42-+0.50"
AEMERE WSC/ % 12.341.64" 11.643.49" 15.140.38" 13.242.67"
HMEHCP/% 8.14+0.43" 7.940.33" 7.14£0.43" 8.00.42°
AN EE/ Y% 2.1+0.30" 1.9+0.33" 1.84+0.29" 2.3+0.27
FRVE VR 21 4 ADF/ % 31.741.88" 31.84-1.42° 30.1+1.42% 29.3+1.50"
PR AT 4E NDF/ % 57.14+1.89* 58.34+2.72° 51.94+1.77" 51.94+1.52"
MUK 5 Ash/ % 5.240.20° 5.240.29" 4.540.55" 5.14-0.34°
AR 4R AR RFV 104.945.12" 102.7+5.20 117.9+5.68" 119.0+3.82"
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Xif 38 ANl HH e 27 1) 2B 7 M BB AR AR R IR
B B o Ak A BES SE AT 32 4 4 BT, AR AR R AR A =
LAY JE ) $RHCSAS F sy o 33 o 1A ARIE
{8k 4. 866, TTRK K Ky 32. 4% 3 & W 4r 2 M H-F (8
2.483, BT Mk R K 16.6% 5 F WL 4> 3 BY 4F A {EH A
1.875, BT MK O 12,5005 F 040 4 19 R AE (6
1.256, 51 Bk 2 4 8.4%; & W43 5 M R AR (H N
1.156, Gtk RN 7.7% . 54 F Wi Bt srik R
K TT.6%0, FEAAL T A B 1 AE S .

H 2% 8 T, 55 1 3 B AL 9 i By ik T
FPE R MR, B RS R M HEREA C. B
2 F ) B B G RV Uk U 2T 4 b vk VR R £ 4E A
X AN AR, FE S S TA G, 53 EM
Sy FEAFERE B R K 4 L B 4
B FES 5 4 43 0 o Ay BEBCRI MR s L 1 S AR K
A 6

PO F o 15 4 T B A U A A R
B, 2 A8 R IR AT R LA 32 40 X N A O AE (S
), 8 EW R E AKX

F,=0.059Y,4+0.062Y,+0.089Y,+0. 098Y,+
0.161Y;+0.188Y,—0.150Y;40. 061Y+0. 154Y,
—0.120Y,,—0.063Y,,+0.064Y,,+0.130Y ;,—
0.127Y,+0.119Y;5
F,=0.012Y,—0.041Y,—0.075Y;—0. 085Y,—
0.050Y5—0.023Y;+0.143Y,—0. 109Y,+
0.045Y,+0.176Y,,+0. 204Y,,+0. 320Y ;,+
0.268Y,;+0.068Y,,+0.315Y 5
F;=0.044Y,+0.284Y,+0.296Y;+0. 082Y,+
0.170Y;+0.077Y;—0.028Y,—0. 389Y,—
0.108Y,+0.204Y,,—0.137Y,,+0.000Y,—
0.025Y,;+0.311Y,,—0.016Y ;5
F,=0.652Y,—0.433Y,+0.043Y;+0. 049Y,+
0.149Y;+0.105Y4+0. 042Y,+0. 044Y,—
0.062Y,+0.224Y,,—0.054Y,,+0.179Y ,,—
0.197Y,;—0.014Y,,—0.124Y 5
F;=0.128Y,4+0.096Y,+0. 301Y;40. 558Y,—
0.223Y;—0.120Y;—0.080Y,+0.118Y,—
0.175Y,+0.041Y,,+0.546Y,,—0. 112Y ;,+
0.045Y,;—0.090Y,,+0.007Y 5

xS EMSMBETHE FIE.IHESNE

Table 8

Loading factor and contribution rate of principal component

32 4> Principal component

fa 5 Indexes

1 2 3 4 5

rBEXr Number of tillers 0.287 0.031 0.083 0.818 0.148
24 Stem thickness 0.303 —0.103 0.533 —0.544 0.111
- F % Number of leaves 0.431 —0.186 0.556 0.054 0.349

Pk % Plant height 0.475 —0.211 0.153 0.061 0.645

fitt 5 P it Fresh forage yield 0.784 —0.124 0.319 0.187 —0.258

+ 7= 4t Dry forage yield 0.917 —0.056 0.145 0.132 —0.138
220 [ Stem-to-leaf ratio —0.728 0.354 —0.053 0.053 —0.092

F# L. & Panicle biomass proportion 0.296 —0.272 —0.728 0.055 0.137
PR WSC 0.750 0.112 —0.202 —0.078 —0.202

ME M CP —0.585 0.437 0.382 0.281 0.047

MBI EE —0.306 0.506 —0.257 —0.067 0.631

TR MV 14 £F 4k ADF 0.313 0.794 —0.001 0.225 —0.129

R PR TR AT 4E NDF 0.631 0.666 —0.048 —0.247 0.052

MUK 53 Ash —0.616 0.170 0.583 —0.018 —0.105
AT R W {6 RFV 0.579 0.782 —0.031 —0.156 0.008
FFHE{H Eigenvalue 4.866 2.483 1.875 1.256 1.156

1 ik 2% Contribution rate/ % 32.4 16.6 12.5 8.4 7.7
24+ 57 #k % Cumulative contribution rate/ % 32.4 50.0 61.5 69.9 77.6

KT Weight 0.42 0.21 0.16 0.11 0.10

i g R R AR5 (L Fy, Fy, Fy, Fo) MBT R
LB o TSR R PR B g, e 20845 i Rl Y
G180 D, IF#EATHEY . IR 10 TR L LA 1R 4
DMK FERZMMOEENES . M

38 /™ 1] FH M€ 22 it Bl D B HE 44 T 5 19 b AR IRy«
SRR B >l > 25 >
ik DEHEA S S0 M AP HOR Oy R < F il
444> <"Bhgh < W <H5l 2%,
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Table 9 Principal component scores of 38 oat varieties

=)

V;:ij:es Fz Fs Fs Fs
OV1 0.2053 0.4101 —0.3579 —0.5665 0.6757
0v2 1.5801 1.0738 0.5719 0.6958 —0.1308
OV3 —0.0960 1.2508 —0.8506 —0.9676 —0.2882
ov4 —0.9672 —0.7750 —0.3079 0.1867 —0.4117
[OAY4) 0.1665 —1.0469 0.5059 —0.5218 —0.2063
[OAY) —1.1460 —0.8055 —0.0580 0.3660 —0.2629
ov7 —1.2059 —0.8131 0.1061 0.0884 —0.2095
[OA'2] 1.8393 —1.2354 —2.9585 —0.1242 1.4494
oVv9 0.7153 0.5016 —0.1495 —0.8284 —0.5307
OV10 1.5810 —1.3010 —1.7399 0.1449 —0.1343

OV1l  —0.8196 0.7666 —0.3341 0.2645 —0.8945
OV12  —0.5840 1.5165 0.2074 —1.3386 0.3304
OV13  —0.3426 1.1715 —1.0498 —0.3718 0.0774
OVv14 2.3163  —0.1610 —0.0955 0.6637 0.2903
OV15 0.0219  —0.7817 0.7664 —0.1393 1.5821
OV16 2.2042  —0.3957 1.5505 1.5308 —0.8234
ov17  —0.2773 1.0143 1.0028 1.2021 —0.1255
OV18 0.4056 0.1641 0.7143 —1.1524 0.2802
OvV19  —0.2928 0.1930 0.3052 0.0826 0.0724
OvV20  —0.2366 —0.7662 1.5310 0.6266 —0.4401
[OA%3% 0.1468 —0.2851 0.2607  —1.2890 0.9305

Ov22  —0.4788 0.7992 0.0067 0.1640 1.2604
[OA%S) 0.3044 2.0055 —1.5861 1.2785 0.6542
Ov24  —0.5218 0.9547 1.6953 —1.8280 —0.0758
Ov25  —0.5875 0.0965 0.1411 1.8301 1.8456
OV26 0.2052  —0.5499 1.4596 —0.2125 0.8635
ovz7 0.9669 0.6527 1.0064 —1.4730 0.2027
ova2s  —0.7283 0.3631 —1.0282 0.8244 0.0519
Ov29 0.6231 0.9290 0.1554  —0.5790 0.0372
OvV30  —0.6789 1.9871 —0.7151 0.2834 —1.2480

OV3l 0.7778 —1.1694 —0.1565 —0.3713 —2.4900
[OA%Y1 0.8898 —1.1238 0.3242 —0.3923 —2.4023
OV33  —1.8424 —1.0639 —1.8883 0.1228 —1.1899
Oov34  —1.25630 —0.5914 0.8889 2.3764  —0.6559
OV35 —0.4713 —1.5667 0.4076 0.1643 2.3915
OV36  —1.4866 —1.6946 —0.2434 —2.0916 0.3471
Oov37  —0.3190 0.3533 —0.5513 —0.1956 —0.9618
OvV38 —0.6139 —0.0769 0.4636 1.5471 0.1391

F10 I HBERTMHWELSBAENRERABE RS
BoafHER
Table 10 Membership values, comprehensive scores, and

rankings of 38 oat varieties

D1f
i i D 44
Varieties # He Ha Ha #s Rank
value

3 it

Az YR PR S ) AR A R X0 IR (] B Fof
R RBER ZSHC . AW Th, 38 ik T4
it AR b B R X R AR 5 A R A, R T
b DXL g5 0 R M A A T B IR BT IR AL . AR
T ot o [ A 7 300 05 32 5k 87~127 d, 72 S 1 35, S Bk
W R SREEAME R, SRR
SR Y Y 2 S AR R A3 b o OB L 85 d L

OV1 0.4924 0.5688 0.5588 0.3413 0.6485 0.518 13
OvV2  0.8230 0.7482 0.7586 0.6239 0.4833 0.741 2
OV3 04199 0.7960 0.4529 0.2516 0.4510 0.489 19
OV4  0.2104 0.2485 0.5696 0.5099 0.4258 0.330 34
OV5 04830 0.1750 0.7444 0.3514 0.4678 0.444 27
OV6  0.1675 0.2403 0.6233 0.5501 0.4562 0.327 35
OV7 0.1531 0.2382 0.6585 0.4879 0.4672 0.320 36
OV8  0.8853 0.1241 0.0000 0.4403 0.8070 0.527 11
OV9  0.6150 0.5936 0.6036 0.2827 0.4014 0.551 8
OV10 0.8232 0.1064 0.2619 0.5006 0.4826 0.513 15
OVI11 0.2459 0.6652 0.5639 0.5273 0.3269 0.424 30
OV12 0.3026 0.8679 0.6803 0.1685 0.5778 0.495 18
OV13 0.3606 0.7746 0.4101 0.3849 0.5259 0.475 25
OV14 1.0000 0.4145 0.6152 0.6167 0.5696 0.730 3
OV15 0.4483 0.2467 0.8004 0.4370 0.8342 0.500 17
OV16 0.9730 0.3511 0.9689 0.8107 0.3414 0.761 1
OV17 0.3763 0.7321 0.8512 0.7372 0.4844 0.578 7
OV18 0.5406 0.5023 0.7892 0.2102 0.5675 0.539 9
OV19 0.3726 0.5102 0.7013 0.4866 0.5249 0.482 21
OV20 0.3861 0.2509 0.9647 0.6084 0.4199 0.478 23
OV2l 0.4783 0.3809 0.6918 0.1796 0.7007 0.481 22
OvV22 0.3279 0.6740 0.6372 0.5048 0.7683 0.514 14
OV23 0.5162 1.0000 0.2949 0.7543 0.6441 0.621 5
OvV24 0.3176 0.7160 1.0000 0.0590 0.4946 0.500 16
OV25 0.3017 0.4841 0.6660 0.8777 0.8882 0.520 12
OV26  0.4924 0.3094 0.9494 0.4206 0.6870 0.539 10
OvV27 0.6755 0.6344 0.8520 0.1384 0.5516 0.624 4
OV28 0.2679 0.5561 0.4148 0.6526 0.5207 0.420 31
OV29 0.5929 0.7091 0.6691 0.3386 0.5177 0.594 6
OV30 0.2798 0.9950 0.4821 0.5316 0.2544 0.488 20
OV3l 0.6301 0.1419 0.6021 0.3850 0.0000 0.433 28
OV32 0.6570 0.1543 0.7054 0.3803 0.0180 0.465 26
OV33 0.0000 0.1705 0.2300 0.4956 0.2663 0.154 38
OV34 0.1417 0.2982 0.8267 1.0000 0.3757 0.402 33
OV35 0.3297 0.0346 0.7233 0.5049 1.0000 0.417 32
OV36  0.0856 0.0000 0.5834 0.0000 0.5812 0.187 37
OV37 0.3663 0.5535 0.5173 0.4244 0.3131 0.431 29
OV38 0.2954 0.4372 0.7353 0.8144 0.5386 0.477 24

86~95d . H1 ¥ 96~105 d .M 24 105~115 d F K B 24
=116 d), AT FE— 24551 1 B 89 % 2k 22
HEATIE PR % o 25 R B B Bl L R R
55.3% (21/38) , 1 B30 B i B3 i B G i AR 2
1020 , 4 7% S i 3= HE & Al K & 7T B8 5 O 1) T 5 9 4k
BV O XL, AR AU MR R R R AR S T A
FE A D, 88 S T 5 R AR RURS: 1 A B
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(145 | 15 A Ak e 3, DA DG Fic X3k A e 1 1

R AR s AR i B R O TE SRR L S
) 7k  U)AH OCY L AR SR b, T 3
(98. 40 cm) Fl < UL #)° (94. 2 em) %5 5 FF & Fb 8 B2
th, (E R e A7) S AR T R A O A DR R
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