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Effects of Low Temperature at the Anther Interval Formation Stage on Plant
Morphology and Yield Traits of Wheat and Coldness Resistance Evaluation
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(Northwest A&.F University College of Agronomy, Yangling, Shaanxi 71200, China)

Abstract: To investigate the effects of late spring coldness on wheat plant morphology and yield traits,
18 wheat varieties(lines) , including C112-8, Aikang 58, and Bainong 207, were used as experimental
materials, During the anther interval formation stage, low temperature stress was simulated using a
low-temperature incubator to mimic late spring coldness. The study analyzed changes in leaf and spike
frost damage, plant height, and yield after the occurrence of late spring coldness, as well as the cold
resistance of different wheat materials. The results showed that wheat leaf yellowed, leaf area de-
creased, plant height decreased, and spike type decreased after low temperature stress treatment.
Low temperature stress resulted in the decrease of panicle number, grain number per spike and 1 000-
grain weight, and finally decreased the yield. Through principal component analysis of 13 traits three
principal components with characteristic values greater than 1 were extracted, and their cumulative
contribution rate reached 82. 954%. Cluster analysis was conducted on the 18 wheat materials based
on the comprehensive value of membership functions(D value), where Aikang 58, Baoyan 12, and
Hemai 918 exhibited strong resistance to late spring coldness. Hengmai H195105, Nongda 1980,
Zhengmai 366, Xinong 529, Shaanmai 139, Taikemai 0311, Xinong 20, Yingbo 700, and Bainong 207

showed medium resistance to late spring coldness, while the remaining wheat materials had weaker
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Table 1 Test materials and the duration of low-temperature treatment
AR A BRI ) CF - FD
Mok = FApgm ES] P Duration of low-temperature
Materials Code Vernalization type Type Origin treatment(month-day)
H4f Start 45 End
4 K 1980 Nongda 1980 ND1980 XV Semi-winterness  f ' Variety b5 Beijing 3-27 3-30
42K 753 Nongda 753 ND753 M Semi-winterness  fhFl Variety LA Beijing 3-29 4-1
Kb 18 Dadi 18 DD18 KM Semi-winterness  fFft Variety L Anhui 3-30 4-2
EPr 58 Aikang 58 AK58 M Semi-winterness i Variety W Henan 3-27 3-30
B 207 Bainong 207 BN207 A PE Semi-winterness  Fh P Variety [ F Henan 3-30 4-2
B 366 Zhengmai 366 ZM366 &M Semi-winterness i Variety 7B Henan 3-30 4-2
LY 700 Yingbo 700 YB700 KV Semi-winterness  fn A Variety 4t Hebei 3-30 4-2
A H195105 Hengmai H195105 HMH195105 &V Semi-winterness i & Line bt Hebei 3-27 3-30
G AF 12 Baoyan 12 BY12 AL Semi-winterness bt Variety  BEPY Shaanxi 3-27 3-30
Bl 139 Shaanmai 139 SM139 LA Semi-winterness it Variety  BEPY Shaanxi 3-27 3-30
P4 20 Xinong 20 XN20 XM Semi-winterness il Variety  PEPH Shaanxi 3-27 3-30
Pi4 529 Xinong 529 XN529 A PE Semi-winterness  fhFP Variety  BEPY Shaanxi 3-29 4-1
C112-8 Cl112-8 2P Semi-winterness  fin & Line Bk 7§ Shaanxi 3-30 4-2
Pl Z 33 Taikemai 33 TKM33 &Pk Semi-winterness & Variety 1lI% Shandong 3-27 3-30
#HZ 126 Yutianmai 126 YTM126 XM Semi-winterness @t Variety 114 Shandong 3-29 4-1
Wi # 617 Hemai 617 HM617 &N Semi-winterness i & Line 11 4 Shandong 3-27 3-30
% 918 Hemai 918 HM918 &V Semi-winterness it & Line 1l & Shandong 3-27 3-30
#Z P2 0311 Taikemai 0311 TKMO0311 4 Semi-winterness i & Line 1l & Shandong 3-27 3-30
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Different letters indicate significant differences among different materials at the same frost damage grade at 0. 05 level.
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Distribution of frost damage grades in wheat leaves and spikes
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Table 2 Freezing injury index and freezing injury rate

of wheat leaves and spikes under low temperature stress

R E R R KRR
o Freezing injury index Freezing injury rate/ %
Materials

I H Leaves B3 Spikes M A Leaves %8 Spikes
C112-8 0.52 0.72 66.67 98. 25
AK58 0.05 0. 45 13.33 82.59
BN207 0.05 0.51 13. 33 88.53
BY12 0.21 0.51 33.34 86. 50
DD18 0.13 0.62 33.33 92.99
HM617 0.05 0. 80 13.33 97.70
HM918 0.05 0.52 13.33 87.69
HMH195105 0.13 0.75 26.66 97. 04
ND1980 0.37 0. 60 53.33 92.55
ND753 0.25 0. 80 40. 00 98. 77
SM139 0.33 0.62 60. 00 88. 40
TKMO0311 0.27 0. 50 46.67 77.01
TKM33 0.24 0.74 53.33 97.33
XN20 0.13 0.52 26. 66 88. 34
XN529 0. 25 0.49 40. 00 81.62
YB700 0.08 0.54 20. 00 91. 34
YTMI126 0.16 0. 64 33.33 97.16
ZM366 0.08 0. 60 20. 00 94. 37
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CKi~CKyg J LTy ~LTis Y 1~18 735l 4§ C112-8, AK58,
BN207.BY12.DD18, HM617, HM918 , HMH195105, ND1980, ND753 |
SM139, TKM0311, TKM33, XN20, XN529, YB700, YTM126 , ZM366;

% ;P<C0.05; * * ;P<C0.01;ns: P>>0.05, [& 3,

1—18 in CK; ~CKyg and LT} — LTyg refer to C112-8, AK5S8,
BN207, BY12, DD18, HM617, HM918, HMH195105, ND1980,
ND753, SM139, TKMo0311, TKM33, XN20, XN529, YB700,
YTMI126, ZM366, respectively; * :P<C0.05; ¥ % ;P<C0.01l;ns: P
>0. 05. The same in figure 3.
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Fig. 2 Changes of leaf length, width, and area of flag
leaf and top second in wheat under low temperature stress
at the anther interval formation stage
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Fig.3 Changes of internode length and plant height under low temperature stress at the period of anther interval formation

®3 HRPFREDETIEERK EE HETERENENTUL
Table 3 Changes of spike length, spike width, dry weight per spike and grain weight per spike at the
period of anther interval formation in wheat under low temperature stress

ok Spike length/cm Spike width/mm Dry weight per spike/g Grain weight per spike/g
Materials
CK LT CK LT CK LT CK LT
C112-8 8.19+£0.49 6.5140.41"" 14.4241.43 8.114+1.20"" 3.164+0.39 0.85+£0.24"" 2.48+£0.35 0.5340.16""
AKS8 8.03+£0.46 7.3540.49"" 12.8840.60 11.6140.80"" 2.894+0.19 1.93+£0.09"" 2.444+0.35 1.16+£0.24""
BN207 9.034+0.35 7.51£0.60"" 12.3340.82 10.3340.79" 2.5140.37 1.3240.19"" 1.5740.35 0.77+0.11""
BY12 6.9240.40 6.57+0.41 11.7140.79 10.17+1.04 2.80+0.53 1.52+0.21"" 2.384+0.51 1.17+0.22""
DD18 7.874+0.50 6.36+0.56"" 12.4240.69 11.01+0.72"" 2.164+0.52 1.04+0.30"" 1.7740.38 0.71+0.28""
HM617 8.18+0.33 6.9840.35"" 12.3240.47 8.76+1.25"" 2.984+0.59 0.89+0.36"" 1.8440.45 0.56+0.28""
HM918 7.084+0.32 6.01+0.32"" 12.0740.49 10.24+0.79"" 1.914+0.24 1.3040.17"" 1.4840.20 0.89+0.23""
HMH195105 7.9240.26 7.19+0.92" 10.9140.48 9.61+1.52" 2.0240.21  0.9540.41"" 1.56+0.18 0.78+0.23""
ND1980 9.104+0.64 6.7140.40"" 11.354+0.92 8.81+1.31"" 2.1540.64 1.0840.18"" 1.5940.53 0.76+0.15""
ND753 8.06+0.28 6.9240.42"" 9.44+0.29 7.0840.48" " 2.0540.14 0.6940.15"" 1.6940.12 0.51+0.15""
SM139 8.26+0.28 7.5340.55"" 13.2540.85 11.54+1.49"" 3.0840.37 1.4840.28"" 2.394+0.42 1.18+0.30""
TKMO0311 8.73+0.34 7.9440.31"" 12.43 £0.57 10.95£0.91" " 3.1840.34 1.7540.24"" 2.46+0.28 1.2840.34""
TKM33 7.744+0.38 5.76+0.72"" 11.7340.46 9.79+1.58"" 2.924+0.43 0.87+£0.39"" 2.14+0.49 0.6640.30""
XN20 8.51+0.36 7.1740.36"" 12.1240.33 11.10+1.37" 2.574+0.47 1.35+£0.26"" 1.8940.40 1.08+0.27""
XN529 7.9240.59 7.14+0.67" 12.5040.87 10.53+1.16"" 3.1640.73 1.574+0.30"" 2.644+0.66 1.04+0.30""
YB700 7.774+0.34 6.47+0.52"" 12.1340.46 10.36+0.77"" 2.594+0.35 1.34+£0.26"" 2.13+0.30 0.9540.28""
YTMI126 6.4740.37 5.62+0.30"" 10.9540.46 9.42+1.70"" 1.96+0.23 0.8340.20"" 1.62+0.33 0.6540.14""
ZM366 9.0540.55 8.16+0.27"" 12.554+1.29 10.91+£0.93"" 2.58+0.48 1.17+0.37"" 1.98+0.45 0.9140.30""

x %« TR Xt BRI TR AL HR A 22 SR AE 0. 05 0. 01 JKFRE, F4 M5 H,

#* and * * mean significant difference between CK and LT at 0. 05 and 0. 01 lerels, respectively. The same in Fig. 4 and Fig. 5.
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Table 4 [Effects of grain setting traits of wheat spikes at the period of anther interval formation under low temperature stress

IBAE/NRE B

PN Vi

R/NER

SN Tk ¢

K Degraded spikelet Fertile spikelet Total spikelet Grain number per spikelet
Materials
CK LT CK LT CK LT CK LT
C112-8 3.00+0.94 10.10+1.73"" 19.20+£1.69 12.004+1.83"" 22.20+1.32 22.10+1.20 2.354+0.32 1.17£0.16""
AKS58 1.8040.79 5.40+2.46"" 19.70+£1.42 16.304+3.06"" 21.50+£1.18 21.80 £1.32 2.56+0.26 2.02£0.29""
BN207 3.40+0.97 6.40+1.71"" 17.60£2.07 14.504+1.84"" 21.00+1.94 20.90+1.85 2.404+0.29 1.51£0.19""
BY12 2.1040.99 6.404+1.26"" 21.3042.58 17.604+1.78"" 23.40£1.90 24.00+1.05 2.304+0.26 1.75 +0.21""
DDI18 3.00+0. 82 6.20+1.93"" 17.00£2.00 13.5042.22"" 20.00+1.25 19.70£2. 16 2.774+0.29 1.74740.43""
HM617 1.104+0. 88 9.804+3.08"" 17.80+1.62 11.3043.86"" 18.90+1.37 21.10+1.20" 2.654+0.21 1.36+0.28""
HM918 1.90 £0.32  3.504+1.27"" 15.50+1.27 13.80%1.62" 17.40+1.07  17.30%1.06 2.64£0.16 1.60+0.54""
HMH195105  2.00+£0. 67 5.504+2.37"" 16.60+1.17 13.104+2.13"" 18.60+£1.07 18.60+1.58 2.1740.18 1.66+0.20""
ND1980 1.20£0. 92 4.20+1.03"" 19.30£2.00 16.60+1.65"" 20.50+1.35 20.80+0.92 2.50+0.31 1.72+0.16""
ND753 1.904+0.57  7.30+2.71"" 16.50£1.27 12.0042.58"" 18.40+£1.07 19.30+1.16 2.19+0.13 1.40+0.25""
SM139 2.9040.88 6.304+2.06"" 16.50+£1.18 14.40 +=2.12" 19.4040.52  20.70£0.95"" 3.1540.22 2.42+0.56""
TKMO0311 1.10£0.57 3.30+1.49"" 19.10£0.99 17.304+1.89" 20.20+0.63  20.60+1.07 3.044+0.17 2.19£0.29""
TKM33 1.60+0.52 7.704+1.83"" 17.30£1.06 10.3042.79 18.9040.99 18.00%1.70 2.9140.26 1.56+0.40""
XN20 1.8040. 42 3.80+1.32"" 15.90+£1.79 14.904+1.85 17.7041.57 18.7041.42 2.724+0.14  2.09£0.34""
XN529 1.80+0.63 5.90+2.47 20.50+1.35 16.80+3.36"" 22.304+1.06 22.70+2.54 2.414+0.36 1.97+0.26""
YB700 0.50+0.53 5.30+1.89" 19.6041.07 13.9042.51"" 20.10£0.99 19.20+0.92 2.534+0.24 1.71+0.16""
YTMI126 2.00+0. 82 6.30+1.77"" 18.00+1.15 13.104+1.52"" 20.00+0.82 19.40+1.65 2.75+0.21 1.62+0.13""
ZM366 3.4040. 84 7.404+2.46"" 17.90£1.60 14.3042.26"" 21.30£1.06 21.70+1.16 2.2040.25 1.66+0.17""
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Table 5 Changes of wheat yield and its components at the period of anther interval formation under low temperature stress

HH Tl 51 Tk 7

K Spike number Grain number per spike 1 000-grain weight/g Grain yield/(g * pot™ ")

Materials
CK LT CK LT CK LT CK LT

C112-8 26.67+1.53 21.67£2.52" 45.00£6.34 14.20£3.71"" 54.47+0.58 36.87£1.51"" 57.334+1.87 10.42+£0.93""
AK58 23.67+1.15 21.00£1.00" 50.60+7.34 33.00£8.11"" 47.6140.86 36.0940.05"" 49.2140.84 20.224+1.03""
BN207 27.67+0.58 23.0041.00"" 42.10%6.21 21.70+2.63"" 36.82+0.39 35.7740.13" 41.83+0.33 14.5240.28""

BY12 30.33+1.53 24.67£0.58"" 49.0048.94 31.0046.09"" 48.5840.36 37.4040.42"" 54.78£1.77 20.9640.93""

DD18 31.67+1.53 23.67£2.89" 47,10£7.87 23.80+£7.93"" 37.5540.32 28.98+0.49"" 53.484+2.10 14.92+1.04""
HM617 35.67+1.15 28.33+1.53"" 47.20+5.25 16.10+£7.91"" 38.62+0.71 33.89+0.75"" 58.67+0.52 12.52+1.48""

HM918 35.33%+ 0.58 27.3342.52"  41.004+5.37 25.40+4.86"" 36.1640.23 34.64£0.54" 51.04£0.76 18.634+0.80""
HMHI195105 30.33£0.58 24.004+2.65"  36.10£4.53 22.1046.08"" 43.50+0.53 35.4441.03"" 46.3440.68 11.31+1.30""
ND1980 26.67+£1.53 22.0042.00" 48.40+8.73 28.4043.24"" 32.7940.61 27.32£0.48"" 41.8140.82 12.19+0.68""
ND753 34.67+£1.53 27.334+1.53"" 36.10+£2.77 16.9044.58"" 47.2040.47 31.64£0.68"" 56.134+0.99 11.97+£0.34""
SM139 23.33+£1.53 17.334+1.53"" 52.10+6.28 34.3047.35"" 45.1440.67 35.02£0.52"" 52.44+1.22 16.50£0.99""
TKMO0311 24.00£1.00 17.3341.53"" 58.2045.07 38.3048.45"" 42.5340.2 .52+1.33"" 57.3241.69 18.53+£1.22""
TKM33 31.00£1.00 23.334+1.53"" 50.30+ 5.38 16.404+7.03"" 42.1840.16 39.62+£0.41"" 55.0241.10 12.52+1.24""

—
w

XN20 23.33+1.53 17.33+2.08" " 43.30£6.29 31.30+7.59"" 48.09+0.47 35.1340.69" " 45.394+1.20 14.98+0.12""
XN529 22.33+£2.08 16.3340.58"" 49.70+10.03 33.60+£9.28"" 44.3040.68 32.33+£1.23"" 48.98+2.44 14.42+1.00""
YB700 24.33£1.53 20.0042.65 49.7046.15 23.90£5.74"" 41.8340.89 40.40+0.71 50.46+1.38 17.78+1.46""

YTMI126 32.33+£0.58 24.6742.08"" 49.40+4.72 21.204+2.74"" 31.8340.38 29.87+0.40"" 51.4540.94 13.50+£1.08" "

ZM366 23.67+£1.15 18.0042.65" 39.60+7.34 24.00£5.60"" 50.2940.60 37.204+0.37"" 45.6240.79 12.594+0.82""
DS |1 -0.64-0033-027 053 -0.69 -0.5000062 -0.44 0.31 0.21 0.0140.016 -0.12-0.00780.28 0.19 0.045 -0.16-0.038 0.18 -0.013-0.089-0.23 -0.59 0.043 1
FS . 1039 0.63 0.88 0.84 0.80 0066 0.70 -0.13 -0.24-0.050-0.052 0.16 0.28 -0.120.041 0.15 0.48 0.20 -0.029 0.22 0.22 0.39 0.52 0.21
TS 1 0.44 046 0.0940.028 -0.51 00010 -0.27 -0.20 0.26 0.027 0.19 0.14 0.29 0.2 -0.160.076 0.12 -0.27 0.39 033 0.46 00078 0.26 0.8
GNPS * % 1 0.88 0.47 0.52 039 053 -0.30 -0.18-0.0290.013 0.078 0.31 0.28 0.31 -0.18 0.13 0.0540.086 0.61 0.54 0.64 0.59 035
GNPP . 1072 072 -0.24 0.66 -0.35 -0.37-0.0500.043 0.18 0.36 0.074 0.19 -0.048 0.29 0.16 0.060 0.51 0.49 0.59 0.62 0.3
GWPS * 1 078 029 0.71-0.089-0.110.012-0.010 0.20 0.066 -0.33 -0.20 0.100 0.54 0.17 0.028 0.19 0.092 0.37 0.61 0.11 10.6
DWPS * . 1021 094 017 0.090 0.14 0.15 0.42 0.33 -0.180.073 0.47 0.64 046 0.36 0.26 029 036 0.54 039
GTW . 1026 025 020 009 035 0.30 -0.11 0.20 -0.15 0.2 0.48 0.13 0.34 -0.27 -0.30 -0.28-0.083 -0.090) 0.4
GY . * | Pk .. 1025 020 012 026 0.44 027 -0.033 0.20 0.45 0.66 0.50 0.54 0.33 0.45 0.36 0.52 047 :
SR 1 083 028 0.099 0.19 -0.27-0058 00068 0.53 0.54 0.40 0.31 -0.13 -0.10 -0.19 -0.26 0.093
SN . 1 0.39 00037 0.15 -0.33 0.036 -0.090 036 0.39 0.36 021 -0.12 -0.14 -0.13 -0.240.0016 10.2
FLL 1 -0.0710.51 0.020 027 -0.25 0.30 0.21 037 -0.031032 0.18 0.29 0.052 0.34
FLW 1076 0.051 0.49 0.46 0.22 0.47 0.27 0.35 0.24 0.17 0.10 0.075 0.30
FLA * . 1022 019 026 041 0.63 0.52 025 0.39 0.24 0.25 0.19 048 10
TSLL 10059 063 -0.0410.0180.093 0.17 0.25 029 0.12 011 027
TSLW * 1 069 -0:16 0.080 0.32 0.37 0.49 0.48 0.13 -0.048 0.45 4-0.2
TSLA ﬁ*. 1 -0:13 017 021 039 037 0.46 0.14 0.017 0.36
I LI * * 1 0.51 0.36 0.41 -0.15-0.094 0.11 0.11 0.20
oLI * ® Rk % - * ElE % 1 054 034 020 0,038 0.24 0.16 0.33 1-0.4
]]I LI * % % 1 062 0.53 049 0.13 -0.12 0.82
VLI ok 1 0.41 0.54 0.220.0052 0.69 ~0.6
VLI LR o 1 079 0.65 0.29 0.85
SSL * % * * % B 1 030 026 00
SL *ok ok = 1 054 046 -0.8
SW [¥H * ok Pk bk | ke * * 1 0063
PH *® * 1 _1
D DD PR DDA MNIZEINATIATSSSSSSTYIAR
IECLLILLSE TGS SETITSIIT DL L
S FILEINNNS

DS B AL/ FS 85 50/ TS SU/NEE GNPS.: A /NERL L GNPP R GWPS R & s DWPS B #; GTW.: TR #GY
FEE s SR AU SN BB FLL M FLW 0T 58 s FLA  MEM T A ; TSLL 8] & s TSLW 8] 0058 ; TSLA B kAL T LI
BTWHAE T LLETWHK: T LEAET W EK NV LNV K V LISV 3K SSL A28 K SL. B SW. B %8 PH. MR
*  P<C0.05; * * ;P<C0.01,

DS: Degraded spikelet; FS: Fertile spikelet; TS: Total spikelets; GNPS: Grain number per spikelet; GNPP: Grain number per
spike; GWPS: Grain weight per spike; DWPS: Dry weight per spike; GTW: 1 000-grain weight; GY: Grain yield; SR: Spike rate; SN
Spike number; FLL: Flag leaf length; FLW . Flag leaf width; FLA: Flag leaf area; TSLL: Top second leaf length; TSLW: Top second
leaf width; TSLA: Top second leaf area; I LI: | internode length; I LI: Il internode length; [l LI: [l internode length; IV LI. IV
internode length; V LI: V internode length; SSL: Length of internode below spike; SL: Spike length; SW: Spike width; PH: Plant
height. * : P<C0.05; * % :P<0.01.

B4 REMETARERZ MR EEXYE

Fig. 4 Correlation among different agronomic traits under low temperature stress



51

0TI A « 24 I 01 I Xk /0N S AR R TR 25 0 7 S IR 1) 5 ) B e € VT A « 109 -

HRAFAE— 2 B9 A1 SC M A& PR AE /N 22 8] 35 98 Bt
P b RIS 09 1 AN ST o B R — PRk
BEAT /N 25 B 40 BT € PR T f L U0 M LA B 0
G5 IR AN —PEARIE M BN R L E— 2B R
P2 153 53 M T3 36 6 /N 22 24 B 391 0k k4T 23
R
2.6.2 ERHHM

S B3 A O AR A X A5/ B R AR (45 KIMLO Gl
FEIE G MR 0O (KT 0. 6, i 1 Hh 25 52 /N A
ANBERLEC REOR R BE T EE TORCE BRI EE T
REAC BETE R ZE A B VAT ARG Bk i BB AR 3

13 AR R SPSS X Hibt 98 & $ ik 47 8 4 o
Br SR 3 MR R T 1 89 F s, HEr & ot
HRF AN 42,050 % .25, 795 % ,15. 109 % » B it 5T
BRI 82, 954 %0 (£ 6) . R HIX 3 A~ o vl LA
R 13 MR 2 I F B . ERLr 1(PCD
P 288 iy 8 K I B AR U A AR B /N ORE B A
T A REORL RS LN, E R R T
F R ROk Ay 2(PC2) R far B K I IR 1
MR RV A T bk = 2R, R T/
FAARIE 2S5 A 3(PC3) 322 i e T pl iR
T AR

®6 MEERZHRHWERS T

Table 6 Principal component loadings of agronomic traits in wheat

F .43 Principal component

I H AR
Ttem Trait PC1 PC2 PC3
E=i 25 /N Fertile spikelet 0. 830 —0.395 —0.191
Load A /NER L Grain number per spikelet 0.869 0.062 —0.351
ORI #X Grain number per spike 0.922 —0.168 —0.278
BT Dry weight per spike 0.856 —0.333 0. 286
TR 1 000-grain weight —0.062 —0.392 0.724
724 Grain yield 0. 848 —0.117 0.459
5% Spike width 0.776 —0.282 —0.006
2 VA5 E K V internode length 0.568 0.774 0. 068
FiZE K Spike stem length 0. 544 0.673 0.056
7 Plant height 0. 555 0.706 0.372
W% Spikelet rate —0.113 0. 144 0.798
K Spike length 0.669 0.320 —0.240
Tk F Grain weight per spike 0.837 —0.462 0.132
FEEH Eigenvalue 5. 467 3.353 1. 964
TRk # Contribution rate/ % 42,050 25.795 15.109
25tk Accumulated rate/ % 42,050 67. 845 82.954

2.6.3 oM

HRAE S T 545 31 4% /N 22 B4 RHAR G H6 B Y 5
JEBRBUE (X)) AEAE W, S5/ R 25
GYUFERR KN D HGE D 2R INAGER P a
BE/NZE R R D A 7E 0. 21~0. 88 Z[a], Horp
AKS58 9 D fEfx K, C112-8 9 D flif /N, I
D {EEFT B0 5) o 18 /N3 # BRI 43
=2 AKS8.BY12, HMO18 o 471 181 5 JE 1 KL 5
HMH195105, XN529, ZM366, ND1980, SM139,
TKMO0311.XN20, YB700, BN207 > tf 4 {8 75 5%
K RE; C112-8, ND753, HM617, DD18, TKM33,
YTMI126 k55 5T 5 FFEM K.

3 g
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Table 7 Values of different materials comprehensive index, W; , u(X; ), D value, and comprehensive valuation

Mfﬁals PC1 PC2 PC3 (XD #(X2) (X3 [)Dvﬁm iﬁiﬁ
Cl12:8 —2.36 —0.23 —0.10 0. 00 0.41 0.44 0.21 L
AK58 0.76 1.71 0.93 0. 86 0.94 0.81 0.88 H
BN207 0. 40 —0.05 1.35 0.76 0. 46 0.95 0.70 M
BY12 0.38 1.93 0. 41 0.76 1.00 0.62 0.81 H
DDI8 0.25 —1.74 —0.69 0.72 0.00 0.23 0.41 L
HM617 —1.66 0.17 0.63 0.19 0.52 0.70 0.39 L
HM918 1.25 —0.58 1.48 1.00 0.31 1.00 0.79 H
HMH195105 0.45 —0. 74 —0.96 0.78 0.27 0.14 0. 50 M
ND1980 0. 46 —1.59 0. 46 0.78 0.04 0.64 0.53 M
ND753 “L11 —0.09 1.2 0.35 0.45 0.04 0.32 L
SM139 0.58 0.31 —1.23 0.81 0.56 0.04 0.59 M

TKMo311 0.87 0.04 —0.59 0. 90 0. 48 0.27 0. 65
TKM33 —1.51 0. 40 0.88 0.23 0.58 0.79 0. 44 L
XN20 1.07 —0.09 —0.72 0.95 0.45 0.22 0. 66 M
XN529 0.11 1.05 —1.35 0. 69 0.76 0. 00 0.58 M
YB700 0.13 0.03 1.41 0. 69 0.48 0.97 0. 68 M
YTM126 —0.12 —1.35 0. 45 0.62 0.11 0.64 0. 46 L
ZM366 0.06 0. 80 —1.14 0.67 0. 69 0.07 0.57 M
L H Index weight 0.51 0.31 0.18

H SR BT F 9 M P R 98 L b A%, B 5.
H: High later spring coldness resistance ; M: Medium later spring coldness resistance; L: Low later spring coldness resistance. The

same in figure 5.

C112-8
ND753
HM617

DDI18
TKM33
YTM126
HMH195105
ND1980
ZM366
XN529
SM139
TKMO0311
XN20
YB700
BN207
HM918
BY12
AK58
00 0.2 0.4 0.6 0.8 1.0

Kk FE B Euclidean distance

S AERERMNEHHE D BERELTE

Fig. 5 Dendrogram based on D value of different wheat materials
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