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Principal Components Analysis of Breeding Traits in Various Ecological Regions

in Heilongjiang Province

LI Wen-xia, LI Bai-yun,XUE Hong, WU Hao,LI Qi, LI Wen-bin, NING Hai-long

( Agronomy College of Northeast Agricultural University/ Key Laboratory of Soybean Biology in Chinese Ministry of Education/Key Laboratory of Soybean
Biology and Breeding( Genetics ) of Chinese Agriculture Ministry , Harbin 150030, China)

Abstract: All soybean cultivars released in the past 30 years from different ecological regions in Heilongjiang province were
analyzed by correlation coefficient and principal component analysis for traits selection. The results showed that it was feasible
to select plant height and protein content simultaneously in the first ecological region, 100-seed weight, protein content and
yield in the second ecological region,plant height and 100-seed weight in the third ecological region, fat content and yield in
the fourth,the sixth and the ninth ecological region,100-seed weight and protein content in the eighth ecological region, plant
height and fat content in the tenth ecological region, protein content and yield in the eleventh ecological region. Then first three
principal components whose accumulative contribution rate varied from 80.12% to 90.77% were selected to evaluate soybean

resource in Heilongjiang province.
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Table 1 Correlations coefficient among different breeding traits
Motk 1 Ptk 2 H:Z5IX Ecological region
Trait 1 Trait 2 1 2 3 4 5 6 7 8 9 10 11 12
Hem PH Tk E SW 0.1316  -0.0675 0.6489*  0.0095 0.1330 0.2028 0.3419 0.3327  -0.1585  0.1963 0.2149 0.0842
EAFAE PC 0.5889* ¢ 0.0192 0.2780 0.3925 0.2510 0.1021 0.2659 0.1417 0.0977 -0.2975  0.0529 -0.0132
el 0C  -0.7218* *  0.0031 -0.1179  -0.202  -0.2659  -0.1560  -0.1950  0.0309  -0.4658 "  0.4662 0.2530 0.1697
AR YH 0.2644 0.0712 0.1722 -0.4179  -0.0362  0.2803 0.2936 -0.346  0.1783 -0.3143  -0.0517 0. 1651
TR SW EHFE PC 0.0215 0.5180 * 0.3259 0.3979 0.1649 0.1475 0.1665  0.4790**  0.3182 0.1767 -0.0153  -0.49%4 "~
i OC -0.1935  -0.4757  -0.0156 -0.227 -0.1005  -0.2197  -0.0370  -0.1107  -0.2647  -0.1869 ~ 0.0238 -0.0965
M YH -0.012  0.4648 " 0.2532 -0.1115  0.0689 0. 1848 -0.0367  -0.0082 -0.5793* 0.1184 0.2185 -0.0952
AR PC Gt OC  —0.6154* * ~0.6788 * * -0.8427 * * —0.8452* * —0.8214 * * ~0.7740* * -0.441* -0.6165 " * -0.8228 * * —0.6492 * * -0.666* * -0.4491 *
M YH -0.2885  -0.0483 -0.1976 -0.5364* -0.0168 -0.2567 -0.1421 0.1734 -0.3648  -0.0259 0.5360 * * -0.0405
Jigli 71 0C M YH -0.0571  -0.2621 0.1950 0.4858 0.1066  0.3184* -0.2105  -0.0568  0.3653  -0.5421* -0.33% 0.18%
Mg Nov 22 21 13 16 38 43 21 31 19 15 24 22
70,05 0.423 0.433 0.553 0.497 0.325 0.304 0.433 0.355 0.456 0.514 0.404 0.423
To. 01 0.537 0.549 0.684 0.623 0.418 0.393 0.549 0.456 0.575 0.641 0.515 0.537

PH : Plant height;SW :100-seed weight; PC;Protein content;OC:Oil content; YH: Yield per hectare; NOV : Number of varieties. The same below.
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Table 2 Eigen vector of principal component of breeding traits in various ecological region

Ecological
region
EHIY CEEE A R S S S e S i T I R TS R
Principal First Second Third First Second Third First Second Third First Second Third First Second Third First Second Third

1 2 3 4 5 6

component

FHEAR EV 2.3182 1.2024 0.9853 2.2403 1.1112 1.0023 2.1388 1.6473 0.7524 2.5930 1.0670 0.7324 2.0157 1.0745 0.9160 1.9926 1.4485 0.79%43

FikE CR 0.4636 0.2405 0.1971 0.4481 0.2222 0.2004 0.4278 0.3294 0.1505 0.5186 0.2134 0.1465 0.4031 0.2149 0.1832 0.3985 0.2897 0.1589
SRR ACR - 0.4636 0.7041 0.9012 0.4481 0.6703 0.8707 0.4278 0.7572 0.9077 0.5186 0.7320 0.8785 0.4031 0.6180 0.8012 0.3985 0.6882 0.8471
FEAE ) i EVE Al A2 A3 Al A2 A3 Al A2 A3 Al A2 A3 Al A2 A3 Al A2 A3
ke PH 0.5830 0.2476 -0.1124 -0.0057 0.3134 0.9390 0.4376 0.4457 -0.3215 0.3320 -0.5896 0.6063 0.3566 0.1182 0.4911 0.1276 0.6084 -0.6264
FHE SW 0.1535 0.0967 0.9698 0.5531 0.1903 -0.1784 0.4234 0.5027 -0.2240 0.2540 0.7171 0.6048 0.2092 0.6320 0.5316 0.2114 0.5200 0.7713
B AR PC 0.5341 -0.3877-0.1598 0.5289 -0.4645 0.2028 0.6090 -0.2811 0.1412 0.5797 0.1395 -0.1243 0.6419 -0.0319 -0.2754 0.6393 -0.0188 -0.0937
el 0C  -0.5922 -0.0452 -0.0092 -0.5663 0.1742 -0.0968 -0.5073 0.4327 -0.3482 -0.5264 - 0. 1454 0.4991 -0.6412 0.1505 0.2406 -0.6624 -0.0086 0.0513
=i YH 0.0239 0.8814 -0.1456 0.3060 0.7870 -0.1897 -0.0322 0.5314 0.8398 -0.4606 0.3123 0.0438 -0.0764 0.7503 -0.5852 -0.3024 0.5992 -0.0356

N

EBX 7 8 9 10 11 12
Ecological

region

EWI B B = B BT = - BT = - BT = - BT = - BT %=
Prlnmpalt First Second Third First Second Third First Second Third First Second Third First Second Third First Second Third
componen

FHIEAR EV 1.7800 1.1777 1.0826 1.9054 1.4375 0.8827 2.3895 1.4728 0.6389 2.1963 1.1770 1.0128 2.0612 1.2913 0.8460 1.6669 1.3106 0.9660

BHtER CR 0.3560 0.2355 0.2165 0.3811 0.2875 0.1765 0.4779 0.2946 0.1277 0.4393 0.2354 0.2025 0.4122 0.2583 0.1692 0.3334 0.2232 0.021
ZHFHE ACR 0.3560 0.5915 0.8080 0.3811 0.6686 0.8451 0.4779 0.7725 0.9002 0.4393 0.6747 0.8772 0.4122 0.6705 0.8397 0.3334 0.5955 0.8187
R EVE Al A2 A3 Al A2 A3 Al A2 A3 Al A2 A3 Al A2 A3 Al A2 A3
e PH 0.5465 0.2584 0.3308 0.2468 0.6566 0.0712 0.1240 0.6905 0.6266 0.4470 0.4985 0.1197 -0.1204 0.6529 0.6881 0.2431 0.3643 0.7658
FHE SW 0.3614 -0.1490 0.7093 0.4995 0.2586 0.5422 0.4054 -0.4459 0.4703 -0.1344 0.8058 0.2677 0.0598 0.6818 -0.5906 0.4331 -0.5644 0.3902
FEHMG®E PC 0.5097 -0.5016 -0.2369 0.6574 -0.1631 -0.0345 0.5519 0.1443 -0.5615 -0.4654 0.2718 -0.6075 0.6170 0.0537 0.3499 -0.6789 0.2273 0.2218
RIS OC  -0.5068 0.0402 0.5559 -0.5040 0.2919 0.5961 -0.5629 -0.3588 0.1161 0.6323 -0.0773 0.0006 -0.5794 0.2118 -0.0376 0.5086 0.3998 -0.4451
=i YH 0.2326 0.8110 -0.1492 0.0591 -0.6247 0.5869 -0.4459 0.4182 -0.2398 -0.4072 -0.1494 0.7382 0.5152 0.2474 -0.2320 0.1840 0.5808 0.1185

EV;Eigenvalue; CR; Contribution rate; ACR ; Accumulated contribution rate; EVE; Eigenrector.
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