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Construction of Primary Core Collection of Grape Genetic Resources
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Abstract: Pricipal components analysis was conducted in 867 cultivated varieties from grape resources reposi—
tory at Zhengzhou Fruit Research Institute of CAAS based on 47 phenotypic charactericses. The germplasm were
primarily selected with euclidean distance and ward method. 124 170 205 and 252 varieties were respectively ob—
tained when the germplasm were sampled by square root strategy and ratio at 15% 20% 25% and 30% with the
method of group-dividing and stepwise clustering. The representative of primary core collection was tested by using
genetic diversity index reserving phenotypes of characterics. 124 varieties of grape primary core collection repre—
sent 96% of the whole germplasm when the germplasm was divided based on types and further sampled at ratio of
15% with the method of square root strategy in subgroup. The results showed that the primary core collection could
well represent the genetic diversities of the whole collection.
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Table 1 Total variance explained
Initial eigenvalues Extraction sums of squared loadings
Component (%) (%) (%) (%)
Total Proportion of variance Cumulative Total Proportion of variance Cumulative
1 7.012 14.919 14.919 7.012 14.919 14.919
2 3.024 6.434 21.353 3.024 6.434 21.353
3 2.711 5.769 27. 121 2.711 5.769 27.121
4 2. 465 5.244 32. 366 2. 465 5.244 32.366
5 2.122 4.516 36. 881 2.122 4.516 36. 881
6 1.991 4.236 41.117 1.991 4.236 41.117
7 1. 591 3.386 44.503 1.591 3.386 44.503
8 1.527 3.249 47.752 1.527 3.249 47.752
9 1.359 2.892 50. 644 1.359 2.892 50. 644
10 1.270 2.703 53.347 1.270 2.703 53.347
11 1. 197 2.547 55.893 1. 197 2.547 55.893
12 1. 164 2.477 58.370 1. 164 2.477 58.370
13 1. 137 2.419 60. 789 1. 137 2.419 60. 789
14 1.070 2.278 63. 066 1.070 2.278 63. 066
15 1.017 2. 164 65. 230 1.017 2. 164 65.230
16 0. 969 2.061 67.291
17 0. 944 2.009 69. 300
18 0. 880 1.872 71.172
19 0. 849 1. 806 72.978
20 0. 848 1. 804 74.782
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Table 2 Genetic diversity index and representation of each characterics with different methods

Characters Original population Grouping cluster Gradually cluster
Anthocyanin distribution of the tip of young shoot 0.971 1. 004 1. 038
Erect hairs density of the tip of young shoot 0.19%4 0.219 0. 090
Attitude of shoot 0. 693 0. 693 0. 686
Erect hairs density on node of shoot 0. 025 0. 042 0.023
Prostrate hairs density on internodes of shoot 1. 126 1. 097 0. 964
Erect hairs density on internodes of shoot 0. 025 0. 042 0.023
Colour of ventral side of internodes of shoot 0.819 0. 828 0. 809
Anthocyanin colouration intensity of young leaf 1.384 1.379 1. 366
1. 566 1.563 1. 580
Prostrate hairs betweenveins of lower sideof young leaf
0.447 0.524 0. 458
Erect hairs betweenveins of lower sideof young leaf
0.322 0. 406 0.273
Erect hairs density on main veins of lower sideof young leaf
Anthocyanin coloration of the 1.395 1.404 1.392
main veins on the upper side of mature leaf
Anthocyanin coloration of the 0.500 0.525 0.543
main veins on the lower side of mature leaf
Profile of mature leaf 1.514 1.513 1. 456
Number of lobes of mature leaf 0. 959 0.970 0. 829
Shape of upper sinuses of mature leaf 1.397 1.433 1. 448
Shape of the base of upper sinuses of mature leaf 0. 683 0.69 0. 693
Shape of petiole sinus of mature leaf 1. 303 1. 246 1.321
Shape of the base of petiole sinus of mature leaf 0. 688 0.691 0. 688
Petiole sinus limited by vein of mature leaf 0.693 0.693 0. 689
Tooth at petiole sinus of mature leaf 0. 095 0.119 0.091
Shape of teeth of mature leaf 0.519 0.583 0.567
Blistering of the upper side of mature leaf 1.278 1.291 1.272
1. 049 1. 059 0.997
Prostrate hairs density between veins of the lower side of mature leaf
0.336 0. 342 0.291
Erect hairs density between veins of the lower side of mature leaf
Shape of bunch 0. 957 0.941 0.937
Shoulder of Bunch 0.402 0.383 0. 396
Wing of Bunch 0. 661 0. 666 0. 661
Density of Bunch 1.251 1. 306 1.254
Shape of Berry 1.417 1.472 1.528
Skin color of berry 1.448 1.399 1. 402
Uniformity of berry 0.727 0.795 0.779
(%) Representation 98.23 96. 76

={1-( - )/ } x 100

representation = { 1 — ( primary core collection genetic diversity — accession genetic diversity) /accession genetic diversity} x 100
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Table 3 Sampling amount at different proportion and occupied ratio of primary core collection
Proportion
Group
15% 20% 25% 30%
Vitis vinifera 59(47. 58%) 87(51. 18%) 103( 50. 24%) 131(51. 98%)
Relatives of V. labrusca 25(20. 16%) 31(18.24%) 41(20.00%) 50( 19. 84%)
Kyoho family 17(13.71%) 25(14.71%) 30( 14. 63%) 37(14. 68%)
Seibel 9(7.26%) 13(7.65%) 17(8.29%) 20(7.94%)
_ 8(6.45%) 8(4.71%) 8(3.91%) 8(3.17%)
Eastern asian grape x V. vinifera
V. labrusca 5(4.04%) 5(2.94%) 5(2.44%) 5(1.99%)
V. amurensis x V. labrusca 1(0.81%) 1(0.59%) 1(0.49%) 1(0.40%)
Number 124 170 205 252
4 2.4
98.10% « 96%
97.44% 96%  98.34% 96% 99. 12% 99 % 4, 15%
Brown ' 70% 867 124 .
o 15% 59 25
96% ; o 4
15% . 96. 17%
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Table 4 Cultivar number sampling proportion genetic diversity index of primary core collection and original population
Number of germplasm (%) Diversity indexes
Group Sampling proportion
Vitis vinifera 645 59 9 0. 807 0. 822
Relatives of 122 25 20 0.772 0.810
V. labrusca
Kyoho family 66 17 26 0. 637 0. 665
Seibel 20 9 45 0. 694 0. 694
Eastern Asia grape 8 8 100 0. 665 0. 665
x V. winifera
V. labrusca 5 5 100 0. 447 0. 447
1 1 100 — —
V. amurensis X V. labrusca
Sum 867 124 15 0. 839 0. 846

(%) Representation 96. 17
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