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Phenotypic Diversity Analysis of Arrowhead Germplasm Resources

LI Feng LI Shuang-mei HUANG Xin-fang KE Wei-dong ZHONG Lan HUANG Lai-chun

( Wuhan Vegetable Research Institute Wuhan 430065)

Abstract: In order to improve efficiency in selecting arrowhead cultivars as parents and provide a guidance in
choosing best parental combination for crossing the genetic diversity was studied in 41 traditional cultivars and 26
wild resources conserved in Wuhan National Germplasm Repository for Aquatic Vegetables. The result showed that the
genetic diversity index of all traits were relatively large. The genetic diversity index of quantitative traits ( 1. 840-
2.039) wase higher than that of the quality traits ( 1. 033-. 382) . This indicated that these resources had wide genet—
ic diversity and it was probable to select bigger corm and higher yield variety. Clustering analysis based on 13 pheno—
typic traits demonstrated that 67 arrowhead germplasm were classified into 3 categories. The first category was wild re—
sources which was classified into 3 sub-categories. The second category was cultivated yellow arrowhead. The third
category was cultivated grey arrowhead which was classified into 2 sub-categories. The genetic relationship was rela—
tively far between categories or sub-categories. The materials in different categories or sub-categories should be chose
as parents for crossing.
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Table 1 Codes names and types of arrowhead germplasm resources in this experiment

No. Name Origin Type No. Name Origin Type

1 S-81 35

2 S-85 36

3 37

4 38

5 39

6 H# 40

7 41

8 42

9 43

10 44

11 45

12 46

13 2# 47

14 48

15 49

16 50

17 51

18 52

19 53

20 54

21 55

22 56

23 57

24 58

25 59

26 60

27 61

28 62

29 63

30 64

31 65

32 H# 66

33 67
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Table 2 Analysis of genetic diversity for 3 quality traits

7 3 of arrowhead germplasm resources
° ° ( %) Frequency distribution
1.4 Trai .
rait H 1 2 3 4
Excel
1.033 3.0 37.3 50.7 9.0
(H)
( ;) R ( Min) R ( Max) R ( S) R 1. 064 3.0 46.3 40.3 10. 4
( Range) . (CY) (H) . 1.382 22.4 28.4 23.9  25.4
Shannon-Weaver - Do 3 4 e ‘
2= 3= 4= 1= ;2= 3= :
H = - Y P, LnP,( P, i 4=
P Leaf shape: 1 = thin arrow-shaped; 2 = arrow-shaped; 3 = fat arrow-shaped; 4 = has—
) i tate; Corm shape: 1 = spindly; 2 = ovate; 3 = round; 4 = oblate; Color of corm epider—
x —2s x +2s 10 mis: 1 = white; 2 = yellow; 3 = amaranth; 4 = gray
o 67 10
SAS9.0
( Ward) . 1. 840 ~2.039
2 2.039
2.1 N N N N ;
67 3 9.43% ~
62.01% 3
37.3%  50.7%: ( >30%)
46.3%  40.3%; (10% ~20%)
22.4% ~28.4% o N N N N
3 ( <10%)
1.033 ~1.382 ( 3)o
3 10
Table 3 Analysis of genetic diversity for 10 quantitative traits of arrowhead germplasm resources
Trait x Min Max s Range CV (%) H’
( cm) 132.81 86. 40 197. 50 20. 84 111. 10 15. 69 2.034
( cm) 20. 86 15.40 29. 60 2.89 14. 20 13. 88 2.039
(em) 20. 61 5.50 27.40 3.95 21.90 19. 14 1.921
(em) 23.54 18.10 29. 80 2.22 11.70 9.43 2.036
( cm) 12.98 3.00 17.90 2.73 14.90 21.07 1. 880
( cm) 24.54 16.20 34.00 3.32 17. 80 13.53 2.022
(em) 4.06 2.08 6.59 1.16 4.51 28.42 1. 840
( cm) 3.50 1. 60 .77 0.85 3.17 24.16 1. 885
(g 39.13 2.75 87.00 22.93 84.25 58.59 1. 888
(g 1588. 45 90. 00 4128. 50 985. 07 4038. 50 62. 01 1. 981
2.2 3 I 1INl ;
SAS9.0 13 R 0.052 I Il
( R 0.083 2 4,
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Fig.1 Clustering analysis based on 13
traits of arrowhead germplasm
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Table 4 Average of traits in different clusters
| I |
Germplasm group | Germplasm groupll Germplasm group [l
Trait
1 2 1 2
(em) 109. 17 122.76 96. 20 116. 44 151.32 139.72 131. 17 133. 80
(em) 18. 13 18. 51 20. 00 18.42 21.95 25.37 20. 49 22.26
(em) 17.93 17.94 7.15 16. 92 23.54 24. 60 20. 21 21.77
( cm) 21.96 21.77 22. 60 21.78 24.92 25.46 23.29 24.12
( cm) 11.57 11. 14 4.15 10. 55 14. 94 16. 18 12.24 13.72
(em 23.17 22.62 16. 60 22.10 27.58 26.22 23.30 24.47
(em) 2.60 3.14 2.38 2.94 5.33 3.83 4.42 4.13
( cm) 2.39 2.71 1.73 2.54 4.12 00 3.96 3.91
(g 10. 42 15.58 4.38 13.30 61.21 44. 04 49. 80 46. 12
(g) 836. 21 728. 83 136. 00 698. 93 2318.39 2353.61 1609. 07 1852. 04
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