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Fundamental Roles of Cornerstone Breeding Lines in Wheat
Reflected by SSR Random Scanning
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Genetic Improvement /Key Laboratory of Crop Germplasm and Utilization, Ministry of Agriculture, Beijing 100081)

Abstract: [Objective] The purpose of this study was to reveal genetic relationship between the large-scale cultivated wheat
varieties and the founder genotypes (cornerstone breeding parents) and illuminate the role of the founder genotypes in breeding at
genomic level. [Method] Sixty-six large-scale planted varieties and 13 founder genotypes were genotyped at 481 SSR loci by the
ABI 3730. [Result] Analyses of principal coordinate (PCO) and neighbor-joining cluster based on the genotyping data showed that
the 66 large-scale planted varieties were clustered into six major groups. In each group, there is at least one founder. Within each
group, most of the large-scale planted varieties are the descendents of the founder. Varieties from the same province usually jointed
into one group. Two founders, Bima 4 and St2422-464 convey more alleles favored in breeding than their sister lines, Bima 1 and
St1472-506, respectively. Usually, the older cornerstone breeding parents are the founders for the new ones. Among sister lines, the
new founder has more difference than large-scale cultivated varieties to their founder genotype. [Conclusion] Therefore, innovation
and enhancement of germplasm is the base for breeding large-scale planted varieties. It should occupy proper portion in national
breeding program.
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Table 1 Cultivars genotyped in this study
AN E (AN RS R SR Rig WL (MCI Y A S
Code Varieties Code Varieties Code  Varieties Code Varieties Code Varieties
1 [0#*® Abbondanza 16 3% 38Jimai-38 30 #1145 Taishan-1 44 32 65 Wenmai-6 58  #% 5% Yangmai-5
2 R Earlypiemium 17 7 38 Gao38 31 il 4% Taishan-4 45 13 54 Yumai54 59 3 158 Yangmai 158
3[R Funo 18 ¥FEg 245 Jinan-2 32 #1115 45 Taishan-5 46 7 9023 Zhengmai 9023 60  %FE 145 Een-1
4 KA 10# Lovrin 10 19 ¥E 9% Jinan-9 33 Fifk 3217 Bainong 3217 47 #4314 Bima-1 61 JIlZ 22 Chuanmai-22
5 FIK 2419%%Mentana 20 $FE3 13 %5 Jinan-13 34 % 7023Boai 7023 48 54 5% Bima-4 62 %6"SFan6
6 Ik Orofen 21 ¥E 16 %5 Jinan-16 35 W% 5% Neixiang-5 49  Fj* 3% Fengchan-3 63 4 45 Miannong-4
7 EEF Quality 22 R 17 %5 Jinan-17 36 W% 365 Neixiang36 50 % 229 Shan 229 64  45PH 11 Mianyang-11
8 5| 1% St1472-506 23 15 Lumai-l 37 B 25 Yumai-2 51 [k 7859 Shan 7859 65  4%fH 15 Mianyang-15
9 K5l 45" st2422-464 24 #F12%5 Lumai-12 B/ BE T Yumai-7 52 B4k 225 Shanyou 225 66 4% 20 Mianyang-20
10 Jbxt 8 5¥°Beijing-8 25 @144 Lumai-14 39 %A 134 Yumai-13 53 /ME 6 %% Xiaoyan-6 67  #iF 26 Mianyang-26
11 3% 875 Jingdong-8 26 &% 15% Lumai-15 40 HE 175 Yumai-17 54 /ME 22 % Xiaoyan 22 68  Ti—#"Wuyimai
12wl 503 Gaoyou 503 21 &% 21% Lumai-21 4 %K 18% Yumai-18 55 P4 8% Xi'an-8 69  H w95 Xinkehan-9
13 A%XJE54 Shijiazhuang 54 28 B4 23 % Lumai-23 42 J4% 9% Zhoumai-9 56 {4/ 14 Xuzhou-14 70 7% 47 Ningchun-4
14 3L 26 Jimai-26 29 lR%i63 Shannongfu 63 43 HF 415 Yumai-4l 57 4R 21 Xuzhou-21 71 1484 Ganmai-8

15 337 30 Jimai-30

STORMERE B TRA . SRR AL 66.7X10* hm? (/& i Fls * Jonh e 1Al
$ indicates the varieties which were not only cornerstone breeding lines but also major cultivars (66.7x10" hm?); * indicates the varieties which were cornerstone
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Fig. 1 The PCO analysis of cornerstone breeding parents and the large-scale cultivated varieties of Chinese wheat based on 481

SSR loci (A. Whole cultivars; B. The cornerstone breeding lines)
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The pedigree sketch of wheat varieties cultivated in large scale and their founder genotypes
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Table 2 Genetic distance among different founder genotypes at 481 loci
1 2 3 4 5 6 9 10 23 48 53 62 68
1 0.0000
2 0.6974  0.0000
3 0.4756  0.5862  0.0000
4 0.5988  0.5649  0.5545  0.0000
5 0.6075 0.4839 0.6075 0.5859 0.0000
6 0.5265 0.6976 0.5446 0.6031 0.6427 0.0000
9 05297  0.6208 04310 0.5837 0.6568  0.5806  0.0000
10 0.6610 04946 05877 0.6381 04948 0.6250 0.6367  0.0000
23 05503  0.6233 05098  0.5948  0.5760  0.6081  0.5926  0.5704  0.0000
48 0.6876  0.5834  0.6090  0.6345 0.5842  0.6377  0.6461  0.4496  0.5690  0.0000
53 0.4888  0.5340 05505 0.5898 0.5808  0.6531  0.5077  0.6008 05886  0.6484  0.0000
62 0.4938  0.6361 04727 0.6755 0.6269 05707 0.4784  0.6087 05584  0.6279  0.5742  0.0000
68 0.5388 0.5564 0.5384 0.6844 0.5940 0.5872 0.5284 0.5633 0.5756 0.5785 0.5721 0.4895 0.0000
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Green indicates the favorite allele of each locus, yellows indicate the other allele, white indicates missing
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Fig. 4 Allele components at loci with PIC<<0.4 of BM-1, BM-4 and St1472-506, St2422-464
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