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Clustering Analysis of Safflower(Carthamus tinctorius 1. )

Germplasm Resources Based on Morphological Markers
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Abstract: In accordance with Descriptors and Data Standard for Safflower (Carthamus tinctorius
L.).the 12 morphological traits of 36 yunnan safflower germplasm resources were identified and
evaluated based on SPSS 19. 0 software with Euclidean distance and Furthest Neighbour for ra-
tional and efficient use of the germplasm resources. In this paper,the genetic relationships through
cluster analysis of the similarity in morphological markers of safflower germplasm resources were
studied. The clustering results showed that the 36 safflower resource materials had obvious differ-

ences in morphological traits, which were divided into 4 groups. The first group ( [ ) contained 14
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resource materials, which were characterized as oval seed shape. Their leaves showed serrate leaf
margins but YN-2mr,and most of the leaves were ovate,followed by oval and oblong. The second
group (][ ) of 11 resource materials had the ecotype as follows:serrate leaf margin (followed by
deeply and shallowly lobed margin) ,lanceolate leaves and external bracts. The third group (I[[) of
3 materials had a dominant character of crescent seeds, oval leaves and orange-red flowers. The
other 8 materials constituted the fourth group (V). It was observed that the forth group predomi-
nantly had oval leaves,secondly lanceolate and ovate leaves,with leaf margin of half entire margin
and half serrate margin. The leaf thorn was few and even none at all, nor was the external bract
thorn. The orange-red flowers were dominant followed by red flowers. Moreover, this group was
characterized by large balls in large amount per plant. The materials of the groups can be taken
advantage of as hybrid parents. Thus, according to the combination with the complementary
traits, safflower germplasm resources of different types provided a reference for breeding new saf-
flower varieties.
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cm cm /cm /
YN-Inor 126. 4 1.3 2.9 40. 3
YN-1mor 122. 1.3 2.7 25.0
YN-Znor 130. 1.5 2.3 28.4
YN-1mof 123. 1.3 2.3 28.0
YN-2mor 149. 1.7 2.4 19.8
YN-1nof 129. 1.2 2.1 28.8
YN-1nr 134. 1.3 2.3 31.6
YN-3mor 141. 1.4 2.4 25.8
YN-2mof 132. 1.2 2.3 30. 4
YN-2nr 121. ¢ 1.1 2.3 21.6
YN-Imr 144. 1.3 2.7 21.4
YN-4mor 118. ¢ 1.1 2.2 18.6
YN-5mor 132. 1.2 2.1 23.0
YN-6mor 119. 1.1 2.3 20. 2
YN-7mor 133.7 1.3 2.4 24.0
YN-8mor 140. 1.3 2.5 21.6
YN-9mor 127. 1.3 2.2 27.6
YN-10mor 121. 1.2 2.3 25.0
YN-11mor 101. 1.1 1.4 29.2
YN-12mor 119. 1.4 1.7 27.4
YN-2mr 114. 1.3 2.0 21.0
YN-1mf 102. 1.2 1.6 23.8
YN-14mof 115. 1.1 2.0 17.2
YN-4nor 134.6 1.4 2.1 26. 8
YN-3nr 142. 1.3 2.0 24. 8
YN-Imw 132. 4 1.6 2.5 17.2
YN-5mr 128. 1.2 2.9 14.6
YN-7mr 128. 1.2 2.3 22.6
YN-7mf 124. 1.5 1.8 52.4
YN-27mor 108. 1.1 1.9 29.6
YN-24mof 100. 1.0 2.2 14.2
YN-25mof 133. 1.5 2.3 7.5
YN-26mof 124. 1.2 2.7 10. 4
YN-6nof 116. 1.0 2.0 12.6
YN-1nf 116. 1.0 2.3 16.6
YN-28mor 102. 0.8 2.1 17.5
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/ /
cm cm /em /
YN-1nor 1 3 0 3 0 5 126. 4 1.3 2.9 40. 3 1 1
YN-Imor 2 5 7 4 7 4 122.0 1.3 2.7 25.0 1 1
YN-2nor 2 3 3 2 0 5 130. 4 1.5 2.3 28.4 1 1
YN-1mof 2 4 7 4 7 4 123.8 1.3 2.3 28.0 1 1
YN-2mor 4 5 7 3 7 4 149. 8 1.7 2.4 19.8 1 1
YN-1nof 2 5 3 3 0 4 129.0 1.2 2.1 28.8 2 3
YN-1nr 2 3 3 3 0 6 134.6 1.3 2.3 31.6 1 1
YN-3mor 2 3 7 3 7 5 141.0 1.4 2.4 25.8 1 1
YN-2mof 2 3 7 3 7 4 132. 8 1.2 2.3 30.4 1 1
YN-2nr 2 3 3 3 0 5 121.4 1.1 2.3 21.6 1 1
YN-1mr 2 4 7 3 7 5 144. 8 1.3 2.7 21.4 1 1
YN-4mor 2 3 7 3 7 5 118.2 1.1 2.2 18. 6 1 1
YN-5mor 2 5 7 3 7 5 132.6 1.2 2.1 23.0 1 3
YN-6mor 2 1 7 3 7 5 119.8 1.1 2.3 20.2 1 1
YN-7mor 2 3 7 3 7 5 133.2 1.3 2.4 24.0 2 1
YN-8mor 2 4 7 4 7 4 140. 6 1.3 2.5 21.6 1 1
YN-9mor 2 1 7 4 7 4 127.2 1.3 2.2 27.6 1 1
YN-10mor 2 1 7 3 7 4 121.6 1.2 2.3 25.0 1 3
YN-11mor 2 5 7 3 7 4 101.0 1.1 1.4 29.2 1 1
YN-12mor 2 3 7 4 7 4 119.8 1.4 1.7 27.4 1 1
YN-2mr 3 1 7 4 7 5 114. 0 1.3 2.0 21.0 1 1
YN-1mf 4 5 7 4 7 3 102. 4 1.2 1.6 23.8 2 1
YN-14mof 2 1 7 3 7 4 115.2 1.1 2.0 17.2 1 1
YN-4nor 1 3 0 3 0 5 134.6 1.4 2.1 26.8 1 1
YN-3nr 1 3 3 3 0 6 142.0 1.3 2.0 24.8 2 1
YN-1mw 2 5 7 4 7 1 132.4 1.6 2.5 17.2 2 1
YN-5mr 2 1 7 3 7 5 128.2 1.2 2.9 14. 6 1 1
YN-7mr 2 5 7 4 7 6 128. 4 1.2 2.3 22.6 1 1
YN-7mf 2 5 7 4 7 3 124.6 1.5 1.8 52.4 1 1
YN-27mor 2 1 7 3 7 5 108. 8 1.1 1.9 29.6 5 3
YN-24mof 2 1 7 3 7 4 100. 8 1.0 2.2 14. 2 1 1
YN-25mof 4 5 5 4 7 4 133.8 1.5 2.3 7.5 1 1
YN-26mof 2 4 7 3 7 4 124.8 1.2 2.7 10. 4 1 1
YN-6nof 3 5 7 4 7 4 116. 6 1.0 2.0 12. 6 5 1
YN-1nf 1 1 0 3 0 3 116.4 1.0 2.3 16.6 5 1
YN-28mor 2 1 7 3 7 4 102. 0 0.8 2.1 17.5 1 1
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