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ok Lk A
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2

F4 HEAXERBMREZOMRERSERILER
Pk IR T LR B
FoME  BKME HE R BRFRE % SRR BAME O RKME B Pl BRREU Y SRR
TR 1.00 2.00 115  0.35 30. 90 0.42 1.00 2.00 1.22  0.42 34,21 0.53
NI /em 7,100 19.60 11,98 1.79 14. 95 2.06 7.10  19.60 12.25  2.08 17.01 2.06
JNIEIESE /em 5,60 17.50 10,01 1.76 17. 57 2.05 5.60  17.50 10.11  2.03 20.12 1. 99
T/ cm 5.50  23.10 13.50  3.13 23. 20 2.08 5.50  23.10 14.25  3.30 23.15 2.06
AR/ mm 1.35 4.49  2.67  0.56 20. 92 2.05 1.35 4.49 2,72 0.64 23. 66 2.08
I/ om 7.10  32.10 13.90  3.33 23.97 1.88 7.10  32.10 14.28  3.98 27.91 1.83
i E 58 / mm 7.22  37.70 16.60  4.71 28. 37 1.99 7.33  37.70 16.88  5.41 32.07 1. 96
B /em 0,40 3.20  1.51  0.46 30. 63 2.01 0. 40 3.20 157  0.52 33.25 1. 88
MIERNE/mm  0.71 5,52 2.02  0.70 34,74 1.99 0.78 5,52 2.13  0.79 36. 83 2.00
WY /g 5,00  73.00 13.01  5.78 44. 43 1.78 5,00 73.00 14.14  7.82 55. 34 1. 69
AR = AL 3.00 16,00  5.91  1.30 22.07 1.56 3.00 16,00 5.84 1.6l 27.58 1. 66
PSR FAL 3.00 16,00  5.89  1.30 22.01 1.56 3.00 16,00 5.82  1.60 27.53 1.68
R THiE /g 139.00 1350.00 489.65 126.05 25. 74 1.89 139.00 1350.00 496.39 174.17 35. 09 1.75
IR 1.00 4,00  3.78  0.78 20. 59 0. 29 1.00 4,00  3.72  0.85 22. 84 0.38
e 1.00 3.00 2,09  0.53 25.25 0.78 1.00 3.00 16 0.62 28.55 0.92
A7 €2, 1.00 3.00 1.98  0.35 17.70 0. 46 1.00 3.00 1.96  0.48 24. 66 0. 70
FEfA 1. 00 4.00 2,01 0.47 23.22 0. 54 1.00 4,00 2,01  0.63 31. 14 0.82
LEFEFBAL 1.00 4,00  2.66  1.46 55. 04 0.87 1.00 4,00 2,61  1.44 55. 25 0.95
b3i2 1. 00 6.00 3.42 178 51. 88 1.70 1.00 6.00 3.48 175 50. 16 1.78
FEWKAL 1. 00 2.00 1.61  0.49 30. 31 0.67 1.00 2.00 1.61  0.49 30. 36 0.67
JEWK Ty 0] 1.00 4,00  1.69  0.62 36. 71 0.92 1.00 4,00  1.74  0.65 37.19 0.95
JET 1. 00 3.00  1.87  0.57 30. 38 0. 85 1..00 3.00  1.98  0.66 33.24 0.98
SE T o b 1. 00 2.00  1.02 0.15 14. 95 0.11 1.00 2.00 107  0.25 23. 81 0.25
JE T B I T 1. 00 4,00 1.97  0.85 43.04 1.18 1.00 4,00 1.97  0.92 46.93 1.23
W 2.00 8.00 4.31  1.36 31.43 1.57 2.00 8.00  4.59  1.37 29. 82 1.57
e 1.00 6.00 2.22 2.02 90. 85 0.97 1.00 6.00 2.30  2.09 90. 81 0. 96
ES i 1. 00 400  2.19  0.67 30. 76 1.01 1.00 4,00 2,17 0.76 35. 02 1.12
WIEs g 1.00 3.00 1.36  0.75 55. 49 0.55 1.00 3.00  1.42  0.80 56. 51 0.61
s 1. 00 6.00 2.34 1.65 70. 34 1.23 1.00 6.00 2.61 1.78 68. 07 1.24
A 1.00 3.00  2.94  0.34 11. 61 0.13 1.00 3.00 2,86  0.51 17.78 0. 25
it v 1.00 3.00  1.95 0.32 16.18 0. 39 1.00 3.00 1.96  0.36 18. 32 0.47
FERE KA 1. 00 2.00 1.62  0.49 30. 02 0. 66 1.00 2.00 1.59  0.49 31.18 0. 68
FhE 1. 00 5,00 2.8 1.78 62. 35 1.28 1.00 5.00 2,77 179 64.53 1. 24
5 HEAXEBRLOHMREEHRSERIENSHI 0K . FRE
FEIR WMERFER) BRFBUEAR/ RERBILH/ BREZLE BAMEZELE/, FHEBLE/ P, P
% % % % % %
T R B 100. 000 110. 720 100 100 100. 000 106. 752 0.049*  0.000*
NI 100. 000 113.774 100 100 100. 000 102. 192 0.177 0. 057
s 100. 000 114. 509 100 100 100. 000 100. 961 0.611 0.163
A 100. 000 99. 803 100 100 100. 000 105. 583 0.015*  0.527
I A7 4L 100. 000 113. 075 100 100 100. 000 102. 012 0.371 0.039*
EK 100. 000 116. 420 100 100 100. 000 102. 727 0.308 0.108
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x5 ()
. WMEFFEHR/, BRFPBMR/ RIEDIEH/, SREZEF/ mAMEBLR/ FHEEELE/ P, Ps
% % % % % %
I T8 99. 639 113. 049 100 100 101. 524 101. 706 0.574 0. 230
K 100. 000 108. 569 100 100 100. 000 103. 598 0.263 0.133
R R 98. 545 106. 025 100 100 109. 859 105. 558 0.126 0.133
WS 100. 000 124,552 100 100 100. 000 108. 706 0.122 0. 064
PSR B 100. 000 124. 938 100 100 100. 000 98.798 0.636 0.082
BT R 100. 000 125. 090 100 100 100. 000 98. 757 0.623 0.076
T ki 100. 000 136. 300 100 100 100. 000 101. 376 0.678 0.023"
/it 100. 000 110. 892 100 100 100. 000 98.563 0.493 0.234
) 100. 000 113. 054 100 100 100. 000 103. 688 0.182 0.002*
A €2, 100. 000 139. 344 100 100 100. 000 98. 881 0.623 0.001"
FEMm 100. 000 134. 082 100 100 100. 000 99. 685 0.913 0.009"
25 JER AL 100. 000 100. 386 100 100 100. 000 98. 247 0.728 0. 244
E32 100. 000 96. 693 100 100 100. 000 101. 771 0.710 0. 285
JEWEAL E 100. 000 100. 142 100 100 100. 000 100. 080 0.978 0.961
JEWE 7 ) 100. 000 101. 325 100 100 100. 000 102. 760 0.438 0.911
JETH 100. 000 109. 425 100 100 100. 000 106. 299 0.057 0. 489
S T J5T 100. 000 159.198 100 100 100. 000 104. 396 0. 060 0.000"
S TH Ak U T 100. 000 109. 057 100 100 100. 000 99.921 0.985 0.196
e 100. 000 94. 878 100 100 100. 000 106. 574 0.028" 0.425
W A 100. 000 99. 956 100 100 100. 000 103. 469 0.692 0. 430
TS il B 100. 000 113. 850 100 100 100. 000 99. 395 0. 852 0.068
M K 100. 000 101. 842 100 100 100. 000 104. 876 0.378 0.132
AL 100. 000 96. 774 100 100 100. 000 111. 422 0.108 0.035"
PR 100. 000 153. 175 100 100 100. 000 97. 345 0.101 0.000*
R % 100. 000 113. 220 100 100 100. 000 100. 246 0. 886 0.475
SERE BR 100. 000 103. 895 100 100 100. 000 97.928 0. 466 0.241
ek 100. 000 103. 504 100 100 100. 000 96. 984 0. 605 0.953
T 99. 945 113. 985 100 100 100. 345 102.159 0.491 0.317
6 HMAFXEBOMRSEMRERS S

- JE o 5T 5 4y o T 0 Fh B

Eh FEAE(H TR/ % it Tk R/ % FEAE(H kR % B TTmkR/ %

1 3.720 11.272 11.272 3.755 11. 380 11. 380

2 2.757 8. 354 19. 626 2.958 8. 964 20. 344

3 2. 304 6.981 26. 607 2.575 7.803 28. 147

4 1.829 5.541 32.148 2. 160 6.545 34,692

5 1. 740 5.271 37.419 1. 908 5.782 40. 474

6 1.587 4. 809 42,229 1. 622 4.916 45. 390

7 1.498 4. 540 46. 769 1.529 4. 634 50. 024

8 1. 355 4. 107 50. 875 1.472 4. 461 54, 485

9 1.279 3. 876 54.752 1. 360 4.122 58. 606

10 1.175 3. 560 58. 312 1. 190 3. 607 62.213

11 1.119 3.391 61.703 1.154 3.498 65.712

12 1. 035 3. 137 64. 839 1.027 3.112 68. 824

13 0. 967 2. 930 67.769 0. 961 2.912 71.736

14 0. 904 2.741 70.510 0.935 2. 833 74.568
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Construction of Core Collection of Kidney Bean in Heilongjiang
Province Based on Phenotypic Characters

ZHENG Yalu, LI Xiangyu,SUN Guangquan, LI Zhijiang, MA Jinfeng, DONG Xiaojie
(Institute of Crop Resources, Heilongjiang Academy of Agricultural Sciences, Harbin 150086, China)

Abstract: In order to construct the core germplasm of Phaseolus vulgaris germplasm resources in Heilongjiang
Province, 334 accessions of Phaseolus vulgaris resources collected in Heilongjiang Province were used as
experimental materials. Based on the phenotypic data of 33 agronomic traits, 28 candidate core germplasms
were constructed by stepwise clustering and Euclidean distance combined with the sum of squares of deviations
method, at 7 different sampling scales (10%, 15%, 20%, 25%, 30%, 35% and 40%) and 4 intra-group
sampling ratios (simple ratio, logarithmic ratio, square root ratio and diversity ratio). Then, the best core
germplasm was selected from the 28 candidate core germplasms, and this constructed core germplasm was
compared with the original germplasms in terms of six metrics as including maximum value, minimum value,
mean value, standard deviation, coefficient of variation and diversity index. In addition, the core germplasm
was evaluated in terms of five metrics such as mean difference percentage, variance difference percentage,
range conformity rate, coefficient of variation change rate and phenotypic retention ratio. The principal
component analysis method was used to further verify that the core germplasm of Phaseolus vulgaris resources
in Heilongjiang Province was reasonable. The results showed that the constructed core germplasm of 116
pieces of resources were the best, when the overall sampling scale was 35% and the sampling ratio within the
group was logarithmic. The best core germplasm had a mean difference percentage of 9. 1%, a range
agreement rate of 99, 945% , a coefficient of variation change rate of 113. 985% , a phenotypic retention rate of
100% , 14 principal components, and a cumulative contribution rate of 74. 568%. These values mean that the
core germplasm with 116 resources can represent the genetic diversity of the original germplasm better and can
be used as core resources.

Keywords: kidney bean; phenotypic characters; core collection; germplasm resources
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