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Automatic Analysis of Genetic Diversity of High Oleic Acid Peanut Kaixuan

016 Derivatives

GUO Minjie, DENG Li, YIN Junhua, MIAO Jianli, LI Yang, LU Zhenhua, LI Shaowei, REN Li*

( Kaifeng Research Academy of Agriculture and Forestry, Kaifeng 475000, China)

Abstract: Kaixuan 016 is a backbone parent for breeding high oleic acid peanuts in China, which is induced by in-
troducing excellent foreign germplasm resources and has been used by many scientific research breeding units. In
order to simplify the program of genetic diversity, thirty high oleic acid varieties derived from Kaixuan 016 were se-
lected as an example, and an automated platform based on pedigree to calculate coefficient of parentage (COP) and
cluster analysis was built using R language. Among the thirty derivatives, 70% of them had a COP of 0.5 with Kai-
xuan 016, and the other 30% had a COP of 0.25. The automatic platform showed the range of COP between the de-
rivatives was from 0 to 0.75, with an average of 0.234. Cluster analysis distributed thirty varieties into six groups and
the varieties bred by the same unit were likely clustered into one category. In conclusion, Kaixuan 016 has played an
important role in improving the quality of peanuts in China. The automated platform for COP and clustering acceler-
ated the process of genetic diversity analysis and provided an important reference for breeding new varieties.

Key words: Peanut; Kaixuan 016; High oleic acid; Genetic diversity; Automated platform
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Peidgree Cluster

Cul Sire Dam
Kainong6l Kaixuan016 Kainong30

KainonglT76 Kaixuan016 Kainong30

L

2 |Huayuan917 Hebeigaoyou  Kainongl76

%) [Sanhoas Huayu23 Kainong 176 Please choose the pedigree.xlsx

4 |Sanhua7 Huayul9 Kainongl76 Broasen Example pedigree
5 |Yuhua32 Huayu22 Kainongl76

6 | Yuhua33 Huayu22 Kainong176

7 KainongH03-3 K9508-1 Kaixuan016

# Kainong301 K3834-9 Kaixuan016

9 Kainongbl Kainong30 Kaixuan016

10 Kainongl76 Kainong30 Kaixuan016

11 Kainong71 Kainong30 Kaixuan016

12 Kainong58 Kainong30 Kaixuan016

13 Kainongl715 Kainong30 Kaixuan016

14 Kainongl768  Kainong30 Kaixuan016 Pedigree Cluster
15 Kainongl760  Kainong30 Kaixuan016

16 |Yuhua3l Luhual l Kainong715

17 [Yuhua9l Luhual | Kainong715

18 Jihuall Jihuas Kaixuan016

19 Jihual8 Jihuas Kaixuan016 C

20 Yihual3l4 Huayu23 Jihuall |
21 Jihual3 Jihua6 Kaixuan016

22 |Jihual6 Jihua6 Kaixuan016

23 Jihual9 Jihuat Kaixuan016

24 |Jihua2l Jihuat Kaixuan016

25 |Hehuall P09-2 Ji0607-19

26 Zhonghua24 Zhonghual6  Kaixuan016

27 Zhonghua26 Zhonghualt  KaixuanO16

i

28 Tianfu33 Zhonghual6  KaixuanOl6
29 |Yuhua76 Yuhual4 Kaixuan016
30 |Yuhua3? Haihual Kaixuan016 1{5
31 Yuhua635 Haihual Kaixuan016
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Varieties | V1 vz | V3 | V4 | Vs V6 | VI | V8 | VO | VIO | VIIL | VI2 | VI3 | VI4 | VIS | VI6 | VI7 | VIS | VI9 | V20 | V21 | V22 | V23 | V24 | V25 | V26 | V27 | V28 | V20 | V30

V1 1.000

vz 0250 | 1.000

V3 0250 | 0.250 | 1.000

V4 0.250 | 0.250 |0.563 | 1.000

V5 0250 | 0.250 |0.563 | 0.563 | 1.000

V6 | 0250 |0.250 | 0.563 | 0.563 | 0.563 | 1.000

V7 0250 |0.250 |0.563 | 0.563 | 0.563 | 0.563 | 1.000

v8 0.250 | 0.250 | 0.563 | 0.563 | 0.563 | 0.563 |0.563 | L.OOD

Vo 0250 | 0.250 |0.563 | 0.563 | 0.563 | 0.563 | 0.563 | 0.563 | 1.000

vio 0250 | 0250 | 0.250 | 0.250 0250 | 0250 |0.250 | 0.250 | 0.250 | 1.000

Vil 0250 | 0.250 |0.250 | 0.250 | 0.250 | 0.250 | 0.250 | 0.250 | 0.250 | 0.563 | 1.000

vi2 0250 | 0.250 |0.250 | 0.250 | 0.250 | 0.250 | 0.250 | 0.250 | 0.250 | 0.250 | 0.250 | 1.000

VI3 | 0250 | 0.250 | 0.250 | 0.250 | 0.250 | 0.250 |0.250 |0.250 | 0.250 | 0.250 | 0.250 | 0.563 | 1.000

Vi4 | 0250 | 0.250 | 0.250 | 0.250 | 0.250 | 0.250 |0.250 | 0.250 | 0.250 | 0.250 | 0.250 |0.563 | 0.563 | 1.000

V15 0.250 | 0.250 |0.250 | 0.250 | 0.250 | 0.250 |0.250 |0.250 | 0.250 | 0.250 | 0.250 |0.563 | 0.563 | 0.563 | 1.000

V17 0250 | 0.250 | 0250 | 0.250 0250 | 0250 |0.250 | 0.250 | 0.250 | 0250 | 0.250 | 0250 | 0.250 0250 | 0250 | 0.563 | 1.000

Vi§ 0250 | 0250 |0.250 | 0.250 | 0.250 | 0250 | 0.250 | 0.250 | 0.250 | 0.250 | 0250 | 0.250 0250 | 0.250 | 0.250 | 0.563 | 0.563 | 1.000

vig 0.250 | 0.250 |0.250 | 0.250 | 0250 | 0:250 | 0.250 |0.250 | 0250 | 0250 | 0.250 | 0.250 | 0250 | 0.250 | 0.250 | 0.250 | 0.250 | 0.250 | 1.000

V20 | 0250 | 0.250 | 0.250 | 0.250 | 0.250 | 0.250 |0.250 |0.250 | 0.250 | 0.250 | 0.250 |0.250 | 0.250 | 0.250 | 0.250 | 0.250 |0.250 |0.250 | 0.250 | 1.000

V21| 0250 |0.250 | 0.250 | 0.250 | 0.250 | 0.250 |0.250 |0.250 | 0250 | 0.250 | 0.250 |0.250 | 0.250 | 0.250 | 0.250 | 0.250 | 0.250 |0.250 | 0.250 | 0.563 | 1.000

vn 0.125 | 0.125 |0.281 | 0.500 | 0.281 | 0:281 |0.281 |0.281 |0.281 |0.125 | 0.125 |0.125 | 0.125 | 0.125 | 0.125 | 0.125 |0.125 | 0.125 | 0.125 | 0.125 |0.125 | L.OOD

v23 0.125 | 0.125 |0.281 | 0.500 | 0.281 | 0.281 |0.281 | 0.281 | 0.281 0.125 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125 | 0.250 A 1.000

V24 0125 (0125 |0.281 | 0.500 0281 | 0281 |0.281 |0281 | 0281 | 0125 |0.125 |0.125 |0.125 0.125 | 0.125

0.250 | 1.000

V25 0.125 | 0.125 |0.281 | 0.500 | 0.281 | 0281 |0.281 |0.281 |0.281 |0.125 | 0.125 |0.125 |0.125 |0.125 | 0.125

0.250 | 0.250 | 1.000

V26 0.125 | 0.125 |0.281 | 0.500 | 0.281 | 0281 | 0281 |0.281 | 0281 0.125 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125

0250 | 0.250 | 0.563 | 1.000

V27 | 0.125 |0.125 |0.281 | 0.281 | 0.281 | 0.281 |0.281 |0.281 |0.281 |0.125 | 0.125 |0.125 | 0.125 | 0.125 | 0.125 | 0.125 |0.125 |0.125 | 0.125 | 0.125 |0.125 | 0.125 0.125 | 0.125 | 0.125 | 0.125 | 1.000

V28 | 0.125 [0.125 |0.281 | 0.281 | 0.281 | 0.281 |0.281 |0.281 |0.281 |0.125 |0.125 |0.125 | 0.125 | 0.125 | 0.125 | 0.125 | 0.125 |0.125 | 0.125 |0.125 [0.125 | 0.125 0.125 | 0.125 | 0.125 | 0.125 | 0.563 | 1.000

V29 0.125 | 0.125 [0.125 |0.125 0.125 | 0.125 |0.125 | 0.125 | 0.125 |0.500 0281 [0.125 |0.125 | 0.125 |0.125 |0.125 | 0.125 | 0,125 | 0.125 | 0.125 [0.125 | 0.063 | 0.313 | 0.063 | 0.063 | 0.063 |0.063 | 0.063 | 1.000

V3o 0.125 | 0.125 |0.125 | 0.125 | 0.125 | 0.125 |0.125 | 0.125 | 0.125 | 0.125 |0.125 | 0.281 | 0.281 | 0.281 | 0.281 | 0.125 |0.125 | 0.125 | 0.125 0.125 [0.125 | 0.063 | 0.063 | 0.063 | 0.063 | 0.063 | 0.063 | 0.063 | 0.063 | 1.000
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