




















附表 1 中欧大豆种质人工耐冷鉴定及田间验证试验结果

Supplemental Table 1 Artificial cold tolerance identification and field verification test results of soybean germplasm in China and Europe

代号
Code 名称 Name

人工耐冷鉴定结果 Artificial cold resistance identification results 黑河田间验证试验
Heihe field validation experiment

呼伦贝尔田间验证试验
Hulun Buir field validation experiment

前期出苗率

（%）
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（%）
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聚类结果
Clustering
results

耐冷最终
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CTFEP

对照最终
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CKFEP

相对出
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均值
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出苗指数

均值
Mean value

of EI
A40 NS Kaća 0.00 0.00 3.33 3.33 3.33 Ⅳ 49.00 71.00 69.00 4.54 70.00 58.00 120.00 3.20

A1 CH22172 /
OBELIX 23.33 6.67 0.00 30.00 30.00 Ⅲ 31.00 67.00 46.00 2.61 51.00 73.00 70.00 4.40

A37 Oriana 0.00 0.00 0.00 0.00 0.00 Ⅳ 20.00 33.00 60.00 1.71 41.00 77.00 53.00 2.61

A51 NS-L-401156 3.33 0.00 3.33 6.67 6.67 Ⅳ 55.00 66.00 84.00 5.99 48.00 63.00 75.00 4.26

A77 CH22172 /
OBELIX 重复

10.00 36.67 6.67 53.33 53.33 Ⅱ 21.00 57.00 37.00 1.84 59.00 78.00 76.00 4.25

A74 Christine 0.00 0.00 0.00 0.00 0.00 Ⅳ 39.00 55.00 71.00 2.95 43.00 74.00 59.00 4.65

A73 Regina 6.67 13.33 0.00 20.00 20.00 Ⅳ 83.00 73.00 115.00 8.72 73.00 63.00 116.00 5.60

A38 TriaDa 3.33 30.00 13.33 46.67 51.85 Ⅱ 37.00 65.00 56.00 3.61 47.00 85.00 56.00 5.57

A26 Buenos 13.33 0.00 0.00 13.33 14.81 Ⅳ 43.00 53.00 81.00 4.51 77.00 72.00 106.00 6.11

A71 Ancona 16.67 23.33 10.00 50.00 50.00 Ⅱ 54.00 66.00 82.00 5.81 55.00 74.00 75.00 4.93

A2 CH21912 /
PROTEIX 3.33 0.00 0.00 3.33 3.70 Ⅳ 77.00 68.00 112.00 8.61 50.00 78.00 64.00 5.44

A72 Angelica 0.00 0.00 0.00 0.00 0.00 Ⅳ 73.00 73.00 100.00 8.22 73.00 85.00 86.00 6.01

A49 NS-L-401088 0.00 0.00 0.00 0.00 0.00 Ⅳ 63.00 72.00 88.00 7.27 74.00 60.00 124.00 3.32

A11 Atlanta 0.00 10.00 0.00 10.00 11.11 Ⅳ 66.00 60.00 110.00 7.80 41.00 69.00 59.00 7.14

A4 CH22177 /
GALICE 0.00 3.33 0.00 3.33 3.33 Ⅳ 35.00 61.00 58.00 3.48 54.00 68.00 80.00 4.46

A34 GK SPIRIT 0.00 6.67 0.00 6.67 6.67 Ⅳ 76.00 64.00 118.00 7.48 64.00 65.00 98.00 6.93

A36 Khutorianochka 3.33 10.00 0.00 13.33 13.33 Ⅳ 53.00 48.00 111.00 5.50 59.00 80.00 73.00 4.74

A3 CH22138 /
AMANDINE 0.00 33.33 13.33 46.67 46.67 Ⅱ 58.00 71.00 82.00 5.56 49.00 79.00 62.00 5.29

A75 GL Hermine 0.00 66.67 20.00 86.67 86.67 Ⅰ 70.00 77.00 91.00 7.46 47.00 75.00 63.00 4.73

A70 Alexa 0.00 23.33 0.00 23.33 23.33 Ⅲ 81.00 73.00 110.00 9.03 70.00 84.00 83.00 7.31

A10 CH50051 /
PACO 0.00 0.00 0.00 0.00 0.00 Ⅳ 53.00 71.00 74.00 5.48 55.00 67.00 82.00 7.44

A33 GK MEDAL 0.00 0.00 3.33 3.33 3.70 Ⅳ 73.00 69.00 106.00 7.37 69.00 90.00 77.00 5.59

A68 Abelina 3.33 0.00 3.33 6.67 6.67 Ⅳ 69.00 57.00 122.00 8.89 58.00 78.00 75.00 5.65

A55 Valjevka 0.00 3.33 0.00 3.33 3.33 Ⅳ 48.00 60.00 79.00 4.67 48.00 67.00 71.00 4.50



代号
Code

名称
Name

人工耐冷鉴定结果 Artificial cold resistance identification results 黑河田间验证试验
Heihe field validation experiment

呼伦贝尔田间验证试验
Hulun Buir field validation experiment

前期出苗率

（%）
EER

中期出苗率

（%）
MTER

后期出苗率

（%）
FER

最终出苗率

（%）
FEP

相对出苗率

（%）
RFEP

聚类结果
Clustering
results

耐冷最终

出苗率
CTFEP

对照最终

出苗率
CKFEP

相对出

苗率
RFEP

出苗指数

均值
Mean value

of EI

耐冷最终

出苗率
CTFEP

对照最终

出苗率
CKFEP

相对出

苗率
RFEP

出苗指数

均值
Mean value

of EI
A28 ES Senator 33.33 50.00 3.33 86.67 86.67 Ⅰ 88.00 53.00 168.00 9.53 50.00 76.00 66.00 6.05

A25 BLANCAS 36.67 6.67 3.33 46.67 46.67 Ⅱ 74.00 57.00 131.00 7.21 54.00 74.00 73.00 6.94

A64 Victoria 6.67 16.67 0.00 23.33 25.93 Ⅲ 81.00 79.00 102.00 8.24 44.00 76.00 58.00 4.45

A19 AMMA 0.00 0.00 0.00 0.00 0.00 Ⅳ 58.00 67.00 86.00 5.59 50.00 91.00 54.00 6.11

A17 ERICA 13.33 53.33 3.33 70.00 70.00 Ⅱ 45.00 62.00 73.00 4.65 57.00 74.00 78.00 4.59

A50 NS-L-401145 16.67 26.67 6.67 50.00 50.00 Ⅱ 71.00 63.00 112.00 7.00 63.00 65.00 97.00 6.13

A66 Amadea 6.67 23.33 3.33 33.33 37.04 Ⅲ 71.00 71.00 100.00 7.75 59.00 82.00 72.00 6.30

A29 ES Gladiator 6.67 80.00 0.00 86.67 86.67 Ⅰ 40.00 73.00 55.00 3.73 67.00 76.00 88.00 6.53

A13 ADA TD 0.00 23.33 0.00 23.33 23.33 Ⅲ 73.00 73.00 101.00 8.55 75.00 84.00 89.00 6.55

A79 smsr 17046 0.00 0.00 0.00 0.00 0.00 Ⅳ 100.00 73.00 136.00 11.82 68.00 81.00 84.00 6.60

A69 Albenga 0.00 3.33 13.33 16.67 18.52 Ⅳ 58.00 67.00 87.00 5.58 59.00 76.00 77.00 5.66

A22 Prana 3.33 0.00 0.00 3.33 3.70 Ⅳ 73.00 88.00 83.00 8.47 60.00 72.00 84.00 6.50

A78 SM SR16050 6.67 3.33 3.33 13.33 14.81 Ⅳ 52.00 74.00 70.00 4.83 58.00 78.00 75.00 5.84

A39 Vezha 0.00 6.67 0.00 6.67 7.41 Ⅳ 51.00 72.00 71.00 4.48 62.00 59.00 106.00 5.39

A7 CH22429 3.33 30.00 6.67 40.00 40.00 Ⅲ 23.00 61.00 37.00 1.64 64.00 88.00 73.00 5.73

A35 PANNONIA
KINCSE 20.00 16.67 0.00 36.67 36.67 Ⅲ 57.00 55.00 103.00 5.47 67.00 76.00 88.00 5.09

A32 ES Mediator 3.33 0.00 0.00 3.33 3.70 Ⅳ 88.00 78.00 114.00 10.19 47.00 64.00 74.00 5.48

A9 CH50111 3.33 6.67 3.33 13.33 13.33 Ⅳ 21.00 68.00 31.00 1.89 67.00 71.00 94.00 5.48

A16 MIRUNA 20.00 6.67 0.00 26.67 26.67 Ⅲ 42.00 73.00 57.00 3.93 67.00 69.00 98.00 5.16

A47 NS Atlas 重复 20.00 43.33 3.33 66.67 66.67 Ⅱ 54.00 80.00 68.00 4.77 53.00 69.00 77.00 5.32

A67 Antonia 23.33 26.67 0.00 50.00 55.56 Ⅱ 40.00 65.00 62.00 2.98 76.00 61.00 125.00 6.04

A65 AUGUSTA 6.67 93.33 0.00 100.00 100.00 Ⅰ 71.00 88.00 81.00 7.58 81.00 84.00 96.00 5.36

A43 NS Atlas 13.33 6.67 6.67 26.67 26.67 Ⅲ 63.00 76.00 84.00 5.78 51.00 69.00 74.00 5.24

A24 Avatar 0.00 0.00 0.00 0.00 0.00 Ⅳ 91.00 75.00 121.00 9.50 62.00 77.00 81.00 5.43

A15 FELIX 3.33 23.33 0.00 26.67 29.63 Ⅲ 52.00 88.00 58.00 4.07 64.00 82.00 78.00 5.06

A6 CH21265 /
ORION 0.00 0.00 0.00 0.00 0.00 Ⅳ 68.00 72.00 95.00 7.56 53.00 74.00 72.00 5.61

A53 NS-L-501012 0.00 0.00 0.00 0.00 0.00 Ⅳ 63.00 68.00 91.00 5.30 59.00 71.00 83.00 4.06

A58 NS Kraljica 3.33 26.67 6.67 36.67 40.74 Ⅲ 88.00 79.00 111.00 8.22 52.00 69.00 76.00 5.96

A20 Ananda 0.00 10.00 0.00 10.00 10.00 Ⅳ 58.00 67.00 87.00 5.54 79.00 84.00 94.00 5.89

A31 ES Indicator 3.33 23.33 0.00 26.67 26.67 Ⅲ 72.00 72.00 100.00 6.58 45.00 71.00 64.00 4.67
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A41 Favorit 6.67 23.33 0.00 30.00 33.33 Ⅲ 39.00 73.00 53.00 3.41 75.00 86.00 88.00 7.10

A27 Guru 0.00 0.00 0.00 0.00 0.00 Ⅳ 64.00 79.00 81.00 6.36 70.00 70.00 99.00 6.31

A23 ADONAI 3.33 16.67 0.00 20.00 20.00 Ⅳ 30.00 61.00 49.00 2.71 58.00 68.00 85.00 5.88

A76 Josefine 0.00 93.33 0.00 93.33 93.33 Ⅰ 83.00 75.00 110.00 9.15 60.00 85.00 71.00 6.34

A14 CRISTINA TV 0.00 26.67 0.00 26.67 26.67 Ⅲ 76.00 63.00 121.00 7.66 61.00 68.00 91.00 5.08

A21 BAHIA 3.33 10.00 3.33 16.67 16.67 Ⅳ 87.00 69.00 125.00 8.75 44.00 67.00 65.00 5.54

A45 NS Mercury 0.00 56.67 3.33 60.00 60.00 Ⅱ 74.00 78.00 96.00 8.36 33.00 72.00 46.00 5.98

A63 Ventis 0.00 0.00 0.00 0.00 0.00 Ⅳ 30.00 68.00 44.00 2.82 31.00 60.00 52.00 4.84

A30 ES Tenor 0.00 0.00 0.00 0.00 0.00 Ⅳ 18.00 53.00 33.00 1.66 65.00 89.00 73.00 5.97

A57 NS HOGAR 0.00 6.67 0.00 6.67 6.67 Ⅳ 53.00 78.00 68.00 4.35 70.00 55.00 127.00 4.33

A18 PEPITA 13.33 43.33 0.00 56.67 56.67 Ⅱ 88.00 78.00 113.00 10.26 69.00 83.00 83.00 6.33

A46 NS Princeza 26.67 10.00 3.33 40.00 40.00 Ⅲ 85.00 64.00 132.00 9.75 49.00 69.00 71.00 5.60

A54 Tajfun 50.00 46.67 3.33 100.00 100.00 Ⅰ 75.00 59.00 127.00 8.67 63.00 73.00 86.00 6.99

A48 NS-L-201458 13.33 66.67 3.33 83.33 83.33 Ⅰ 72.00 67.00 107.00 6.55 57.00 83.00 69.00 5.52

A60 Sava 0.00 0.00 6.67 6.67 6.67 Ⅳ 46.00 76.00 60.00 3.95 44.00 74.00 60.00 3.82

A56 NS Fantast 26.67 33.33 3.33 63.33 63.33 Ⅱ 75.00 79.00 95.00 7.19 54.00 66.00 81.00 6.82

A42 Galina 0.00 30.00 10.00 40.00 40.00 Ⅲ 54.00 77.00 71.00 4.81 59.00 78.00 76.00 4.43

A5 CH22315 /
MARQUISE 10.00 33.33 3.33 46.67 46.67 Ⅱ 37.00 65.00 56.00 2.62 65.00 65.00 100.00 5.35

A62 Venera 16.67 16.67 6.67 40.00 44.44 Ⅲ 78.00 73.00 106.00 7.28 63.00 71.00 90.00 5.53

A59 NS Zita 6.67 23.33 3.33 33.33 33.33 Ⅲ 68.00 71.00 96.00 6.45 57.00 70.00 81.00 5.27

A8 CH22015 /
CASTETIS 20.00 3.33 3.33 26.67 26.67 Ⅲ 18.00 49.00 36.00 1.13 33.00 64.00 51.00 5.66

A12 Mavka 20.00 26.67 3.33 50.00 50.00 Ⅱ 41.00 59.00 69.00 3.34 48.00 64.00 75.00 4.12

A61 Trijumf 0.00 23.33 0.00 23.33 25.93 Ⅲ 39.00 57.00 69.00 3.60 69.00 68.00 101.00 3.53

A52 NS-L-401157 66.67 20.00 6.67 93.33 93.33 Ⅰ 58.00 72.00 80.00 6.04 61.00 86.00 71.00 7.20

A44 NS Maximus 20.00 26.67 3.33 50.00 50.00 Ⅱ 72.00 75.00 96.00 6.64 49.00 67.00 73.00 5.40

C68 北豆 40 53.33 13.33 0.00 66.67 66.67 Ⅱ 58.00 59.00 97.00 6.08 33.00 66.00 50.00 4.43

C75 北丰 17 6.67 16.67 0.00 23.33 23.33 Ⅲ 33.00 59.00 56.00 2.34 69.00 73.00 95.00 3.55

C59 北丰 16 46.67 20.00 3.33 70.00 70.00 Ⅱ 69.00 49.00 141.00 7.09 50.00 80.00 62.00 3.72

C63 黑河 5号 33.33 50.00 3.33 86.67 86.67 Ⅰ 64.00 67.00 96.00 6.82 55.00 67.00 83.00 4.94

C9 黑河 49 20.00 33.33 0.00 53.33 53.33 Ⅱ 26.00 60.00 43.00 2.27 56.00 69.00 81.00 3.61
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C67 克豆 28 0.00 0.00 0.00 0.00 0.00 Ⅳ 44.00 60.00 74.00 4.34 60.00 74.00 81.00 4.06

C69 华疆 1号 16.67 0.00 0.00 16.67 16.67 Ⅳ 71.00 65.00 109.00 8.51 55.00 70.00 79.00 4.35

C10 东农 55 10.00 6.67 0.00 16.67 16.67 Ⅳ 16.00 51.00 31.00 1.28 58.00 92.00 63.00 4.92

C28 绥农 26 0.00 0.00 0.00 0.00 0.00 Ⅳ 13.00 43.00 31.00 0.80 50.00 81.00 62.00 2.91

C37 黑河 39 10.00 13.33 0.00 23.33 23.33 Ⅲ 37.00 58.00 63.00 3.32 54.00 74.00 73.00 3.95

C39 合丰 55 3.33 0.00 0.00 3.33 3.33 Ⅳ 50.00 64.00 78.00 4.82 59.00 65.00 91.00 3.94

C6 黑河 43 16.67 33.33 0.00 50.00 50.00 Ⅱ 67.00 67.00 100.00 6.68 71.00 81.00 87.00 6.29

C3 东农 58 0.00 0.00 0.00 0.00 0.00 Ⅳ 77.00 57.00 135.00 8.13 72.00 70.00 103.00 4.71

C35 合丰 35 3.33 6.67 3.33 13.33 13.33 Ⅳ 10.00 43.00 24.00 0.76 61.00 71.00 86.00 3.93

C61 丰收 26 0.00 6.67 0.00 6.67 7.41 Ⅳ 40.00 67.00 60.00 4.13 55.00 81.00 67.00 3.93

C50 垦保 1号 0.00 0.00 0.00 0.00 0.00 Ⅳ 40.00 61.00 66.00 4.30 67.00 78.00 85.00 3.68

C29 绥农 27 0.00 0.00 0.00 0.00 0.00 Ⅳ 13.00 51.00 26.00 1.25 75.00 70.00 107.00 5.33

C79 黑农 22 0.00 0.00 0.00 0.00 0.00 Ⅳ 67.00 63.00 107.00 7.89 55.00 78.00 71.00 5.06

C76 北丰 4号 0.00 0.00 0.00 0.00 0.00 Ⅳ 53.00 62.00 85.00 5.92 58.00 95.00 61.00 5.00

C23 登科 2号 0.00 20.00 0.00 20.00 20.00 Ⅳ 33.00 58.00 57.00 3.37 64.00 79.00 82.00 5.07

C21 克山 1号 0.00 0.00 0.00 0.00 0.00 Ⅳ 13.00 43.00 31.00 1.47 59.00 89.00 66.00 4.43

C38 合丰 48 0.00 10.00 0.00 10.00 10.00 Ⅳ 17.00 53.00 31.00 1.64 50.00 76.00 66.00 4.08

C57 丰收 25 30.00 30.00 16.67 76.67 76.67 Ⅰ 38.00 59.00 65.00 3.68 63.00 70.00 89.00 5.82

C56 丰收 22 6.67 3.33 0.00 10.00 10.00 Ⅳ 50.00 62.00 81.00 5.42 56.00 93.00 60.00 4.85

C70 丰收 12 6.67 13.33 6.67 26.67 26.67 Ⅲ 68.00 68.00 100.00 7.65 65.00 76.00 86.00 6.00

C73 丰收 11 0.00 13.33 0.00 13.33 14.81 Ⅳ 46.00 59.00 77.00 4.55 39.00 78.00 50.00 5.96

C74 丰收 13 0.00 60.00 6.67 66.67 66.67 Ⅱ 72.00 58.00 125.00 7.37 43.00 87.00 49.00 5.48

C24 蒙豆 30 0.00 0.00 0.00 0.00 0.00 Ⅳ 55.00 51.00 108.00 5.23 60.00 67.00 89.00 4.62

C36 合农 61 10.00 33.33 10.00 53.33 53.33 Ⅱ 64.00 56.00 115.00 6.29 60.00 87.00 68.00 6.38

C7 黑河 36 20.00 10.00 0.00 30.00 30.00 Ⅲ 49.00 53.00 94.00 5.27 58.00 94.00 61.00 5.69

C14 黑河 45 3.33 10.00 0.00 13.33 13.33 Ⅳ 38.00 49.00 78.00 4.16 35.00 81.00 43.00 5.92

C22 登科 1号 23.33 13.33 0.00 36.67 36.67 Ⅲ 13.00 52.00 24.00 0.97 49.00 82.00 60.00 4.79

C26 绥农 23 10.00 0.00 0.00 10.00 11.11 Ⅳ 59.00 60.00 99.00 6.89 49.00 70.00 70.00 4.78

C15 黑河 52 0.00 10.00 3.33 13.33 13.33 Ⅳ 49.00 65.00 76.00 5.24 53.00 78.00 68.00 6.00

C65 北豆 44 0.00 0.00 0.00 0.00 0.00 Ⅳ 58.00 61.00 96.00 6.26 58.00 81.00 72.00 5.10
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C54 黑河 51 3.33 3.33 0.00 6.67 6.67 Ⅳ 48.00 57.00 85.00 5.11 54.00 63.00 85.00 6.13

C25 绥农 22 0.00 0.00 0.00 0.00 0.00 Ⅳ 35.00 43.00 81.00 3.50 55.00 78.00 70.00 4.87

C1 东农 54 0.00 3.33 0.00 3.33 3.33 Ⅳ 83.00 33.00 248.00 8.92 66.00 82.00 80.00 5.37

C8 黑河 44 0.00 0.00 0.00 0.00 0.00 Ⅳ 41.00 60.00 68.00 3.98 49.00 74.00 66.00 4.88

C42 合丰 39 0.00 0.00 0.00 0.00 0.00 Ⅳ 4.00 39.00 11.00 0.18 59.00 68.00 86.00 2.95

C2 东农 53 3.33 0.00 0.00 3.33 3.33 Ⅳ 15.00 46.00 33.00 1.81 49.00 95.00 52.00 4.71

C66 丰收 27 0.00 0.00 0.00 0.00 0.00 Ⅳ 15.00 58.00 26.00 1.34 75.00 85.00 88.00 5.14

C12 合丰 51 0.00 0.00 0.00 0.00 0.00 Ⅳ 51.00 63.00 81.00 4.93 53.00 76.00 70.00 5.01

C49 垦农 36 20.00 6.67 0.00 26.67 29.63 Ⅲ 47.00 53.00 88.00 4.43 50.00 91.00 55.00 5.45

C31 绥农 32 0.00 0.00 0.00 0.00 0.00 Ⅳ 18.00 48.00 36.00 0.97 63.00 88.00 71.00 4.15

C4 东农 50 0.00 33.33 3.33 36.67 36.67 Ⅲ 50.00 66.00 76.00 4.69 64.00 73.00 87.00 4.75

C58 垦丰 20 0.00 6.67 0.00 6.67 6.67 Ⅳ 29.00 48.00 61.00 2.35 64.00 78.00 82.00 3.66

C47 合农 62 0.00 0.00 0.00 0.00 0.00 Ⅳ 33.00 52.00 65.00 3.70 69.00 72.00 97.00 5.01

C72 合丰 54 20.00 16.67 0.00 36.67 40.74 Ⅲ 28.00 52.00 53.00 2.45 47.00 85.00 55.00 4.03

C53 黑河 48 20.00 6.67 6.67 33.33 33.33 Ⅲ 28.00 61.00 45.00 2.87 43.00 90.00 48.00 4.37

C32 绥农 33 6.67 10.00 3.33 20.00 20.00 Ⅳ 20.00 53.00 38.00 1.79 53.00 95.00 55.00 4.58

C17 黑农 61 0.00 0.00 0.00 0.00 0.00 Ⅳ 21.00 53.00 39.00 1.59 46.00 70.00 66.00 5.85

C30 绥农 29 0.00 0.00 0.00 0.00 0.00 Ⅳ 28.00 67.00 42.00 2.78 57.00 72.00 79.00 5.07

C41 黑农 52 0.00 0.00 0.00 0.00 0.00 Ⅳ 19.00 49.00 39.00 1.92 59.00 85.00 69.00 5.07

C78 绥农 7号 3.33 0.00 0.00 3.33 3.33 Ⅳ 41.00 45.00 91.00 3.73 47.00 86.00 54.00 3.80

C13 东农 51 0.00 0.00 0.00 0.00 0.00 Ⅳ 19.00 48.00 40.00 1.82 65.00 86.00 75.00 5.40

C55 黑农 53 6.67 13.33 0.00 20.00 20.00 Ⅳ 62.00 61.00 101.00 6.64 64.00 73.00 88.00 4.72

C40 合农 60 10.00 13.33 3.33 26.67 26.67 Ⅲ 35.00 73.00 48.00 3.73 71.00 74.00 96.00 5.26

C16 黑农 51 3.33 13.33 6.67 23.33 23.33 Ⅲ 8.00 53.00 16.00 0.76 34.00 80.00 42.00 4.60

C18 黑农 64 0.00 0.00 0.00 0.00 0.00 Ⅳ 30.00 53.00 57.00 3.13 74.00 74.00 99.00 5.67

C34 绥农 35 3.33 3.33 0.00 6.67 6.67 Ⅳ 43.00 60.00 72.00 4.44 68.00 88.00 78.00 6.25

C43 合丰 56 3.33 0.00 3.33 6.67 6.67 Ⅳ 39.00 66.00 60.00 4.34 57.00 82.00 69.00 5.13

C51 垦丰 16 0.00 0.00 0.00 0.00 0.00 Ⅳ 33.00 53.00 63.00 3.64 47.00 73.00 64.00 3.49

C27 绥农 24 3.33 6.67 0.00 10.00 10.00 Ⅳ 33.00 40.00 83.00 3.99 59.00 87.00 68.00 5.03

C46 合丰 57 0.00 0.00 10.00 10.00 10.00 Ⅳ 14.00 49.00 29.00 1.71 61.00 78.00 78.00 5.38



代号
Code

名称
Name

人工耐冷鉴定结果 Artificial cold resistance identification results 黑河田间验证试验
Heihe field validation experiment

呼伦贝尔田间验证试验
Hulun Buir field validation experiment

前期出苗率

（%）
EER

中期出苗率

（%）
MTER

后期出苗率

（%）
FER

最终出苗率

（%）
FEP

相对出苗率

（%）
RFEP

聚类结果
Clustering
results

耐冷最终

出苗率
CTFEP

对照最终

出苗率
CKFEP

相对出

苗率
RFEP

出苗指数

均值
Mean value

of EI

耐冷最终

出苗率
CTFEP

对照最终

出苗率
CKFEP

相对出

苗率
RFEP

出苗指数

均值
Mean value

of EI
C45 合丰 50 0.00 0.00 0.00 0.00 0.00 Ⅳ 44.00 66.00 67.00 4.58 50.00 84.00 59.00 3.57

C64 北豆 30 0.00 6.67 0.00 6.67 7.41 Ⅳ 27.00 53.00 50.00 2.42 45.00 81.00 55.00 4.68

C71 合丰 49 0.00 0.00 0.00 0.00 0.00 Ⅳ 69.00 65.00 106.00 6.89 60.00 72.00 84.00 4.30

C77 垦丰 13 20.00 30.00 0.00 50.00 50.00 Ⅱ 59.00 63.00 93.00 5.53 65.00 86.00 76.00 5.12

C20 吉育 95 0.00 0.00 0.00 0.00 0.00 Ⅳ 33.00 73.00 45.00 3.06 63.00 68.00 92.00 4.85

C44 合农 59 0.00 0.00 0.00 0.00 0.00 Ⅳ 40.00 68.00 59.00 3.36 44.00 75.00 59.00 4.62

C60 垦丰 17 0.00 0.00 0.00 0.00 0.00 Ⅳ 36.00 63.00 57.00 2.97 63.00 78.00 81.00 5.49

C11 黑农 68 3.33 6.67 0.00 10.00 10.00 Ⅳ 28.00 73.00 39.00 2.01 59.00 67.00 88.00 5.56

C5 东农 52 20.00 13.33 3.33 36.67 36.67 Ⅲ 49.00 66.00 75.00 4.98 57.00 88.00 65.00 5.06

C19 黑农 69 0.00 0.00 0.00 0.00 0.00 Ⅳ 57.00 65.00 87.00 6.54 54.00 76.00 72.00 6.47

C62 合丰 53 0.00 0.00 0.00 0.00 0.00 Ⅳ 38.00 64.00 58.00 4.06 45.00 68.00 66.00 3.98

C33 绥农 34 0.00 0.00 0.00 0.00 0.00 Ⅳ 4.00 38.00 11.00 0.30 63.00 85.00 75.00 4.60

C52 黑农 63 13.33 0.00 0.00 13.33 13.33 Ⅳ 51.00 50.00 102.00 5.37 61.00 80.00 76.00 4.81

C48 合农 58 10.00 13.33 0.00 23.33 23.33 Ⅲ 28.00 88.00 32.00 2.58 53.00 72.00 74.00 3.13


