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A Core Collection of Chnes Traditional Carrot Germplasn

Zhuang Feiyun, Zhao Zhiwei, Li Xixiang, Hu Hong, and Fang Zhiyuan
(Institute of Vegetables and Flovers Chinese Acadeny of Agricultural Sciences Beijing 100081, China)

Abstract: In order o establish a core collection of Chinese traditional carrot gemplasn, a total of 340
accessionswas evaluated for 4 quantitative and 9 qualitative traits and the datawere submitted for cluster ana-
lyses Under the suitable threshold value, the accessions thatwere closer o the valuewere selected as candi-
dates o fom core collection Three sampling proportionsof 10%, 15% and 20% were used o establish core
collection 13 traitswere compared betveen 3 core collections and entire collection in order o test the validity
of primary core collections The results showed that themeansoff3 - carotene content, dry matter content and
vitanin C contentwere significant betveen the primary core collections and the entire collection, while the ra
tios of phenotype retained of 4 quantitative traitswere high V ariances of phenotype frequency of 9 qualitative
traitswere not significant betveen the primary core collections and the entire collection while the ratios of phe-
notype retained were 100%. W ith ssmpling proportion reduced, the number of regions that core collection dis-
tributed decreased 8 regionswere reduced and gemplasn proportion fram the main regionswas reduced from
50% t 35% betveen 10% core collection and the entire  15% - 20% could be regarded as the optimal pro-
portion for establishing Chinese traditional carrot gemplasn core collection

Key words Carrot Gemplasn; Landlord pecies Core collection

29 300 , 12 88
' Frankel « (core collection) " ,
2
, B rowvn
1,3
. 2005 - 04 - 04; . 2005 - 08 - 04

' 863 (2004AA241120) ; ' ’ (2004BA525B08) ; DUS



1 a7
vt 1994
(Daucus carota L. ) , 2004 FAO ,
107.7 hn’, 42% :
( 1), 389 7,
1.1
( ) 406 389
29 ( ), : 50%, 17
9 " (1
1
Tablel The statusof Chinese traditional carrot germplasn distr ibution
( ) ( ) ( ) ( )

Province Number Province Number Province Number Province Number
Beijing 2 Shanghai 5 Hubei 46 Gansu 10
Tianjin 6 Jiangau 9 Hunan 12 Qinghai 2
Hebei 11 Zhejiang 3 Guangdong 5 Ningxia 7
Shanxi 23 Anhui 7 Chongging 9 Xinjiang 15

Neimenggu 16 Fujian 3 Sichuan 19 Tawan 2
L iaoning 13 Jiangxi 6 Guizhou 31 Foreign 17
Jilin 4 Shandong 30 Yunnan 2
Heilongjiang 1 Henan 60 Shaanxi 30
1.2
1.2.1 1998 1999 , 340
, 9 4
B - C
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Table2 Coden designed for nine qualitative traits in carrot
Trait Coden of qualitative traits
A ttitude of leaf =1, =2, =3 Erect =1, Sani-erect =2, Horizontal =3
L eaf color =1, =2, =3, =4 Light green =1, Green =2, Dark green =3, Puiple green =4
L eaf pubesence =1, =2, =3, =4 Absentor very snall =1, Snall =2,Medium =3,Large =4
Petiole color =1, =2, =3, =4 Green =1, Pumple green =2, L ight puple =3,Dark pumple=4
Petiole pubesence =1, =2, =3, =4 Absentor very snall =1, Snall =2,Medium =3,Large =4
External color =2, =3, =4, =5, =6, =7 Yellov =2,Orange =3, Samon pink =4, Red =
of root 5,Mauve =6, Puple=7
Root length =1, =2, =3 Sort=1,Mediun=2,Long=3
Root shgpe =1, =2, =3, =4 Tepering =1, Obtriangular =2, Oblong =3, Narrow oblong =4
Root stem =1, =2 With gooseneck =1, W ithout gposeneck =2
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Table3 Grouping criterion of quantitative characters
B - C
Group {3 -carotene content(mg/kg) Total sugar content(%) D ry matter content(% ) Vitamin C content(mg/kg)
1 X <10.0 X <3.56 X <11.42 X <87
2 10.0< X <20.0 3.56< X <4.22 11.42< X <12.24 87< X <144
3 20.0< X <30.0 4.22< X <4.88 12.24< X <13.06 144< X <201
4 30.0< X <40.0 4.88< X <5.54 13.06< X <13.88 201< X <258
5 40.0< X <50.0 5.54< X <6.20 13.88< X <14.70 258< X <315
6 50.0< X <60.0 6.20< X <6.86 14.70< X <15.52 315< X <372
7 60.0< X <70.0 6.86< X <7.52 15.52< X <16. 34 372< X <429
8 70.0< X <80.0 7.52< X <8.18 16.34< X <17.16 429< X <486
9 80.0< X <90.0 8.18< X <8.84 17.16< X <17.88 486< X <543
10 X= 90.0 X>8.84 X> 17.88 X=> 543
2.1
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Table4 Canparisn of quantitative character s between core collectionsand entire collection
M ean D oV (%)
20% 15% 10% 20% 15% 10% 20% 15% 10%
Traits Entire  20% 15% 10% Entire  20% 15% 10% Entire  20% 15% 10%
oollection _collection _collection _oollection collection oollection oollection collection collection collection collection _collection
B - 26.5 35.6 36.9 40.6 25.1 35.6 38.1 43.8 0.9 1.00 1.03 1.08
B -carotene content(mg/kg)
6.6 6.5 6.5 6.5 0.8 1.0 1.0 1.1 0.12 0.15 0.15 0.17
Total sugar content(%)
13.4 13.9 14.0 14.1 1.4 1.8 1.9 2.1 0.10 0.13 0.14 0.15
D ry matter content(%)
C 192 233 245 264 130 149 152 162 6. 80 6.50 6.20 6.10
Vitanin C content(mg/kg)
4 (1, : 3
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Table5 The t-test of meansand the X2 test of frequency distr ibution of quantitative character s between

core collectionsand entire collection

t X2
The t-test of means The X? test of frequency distribution
Traits 20% 15% 10% 20% 15% 10%
20% oollection 15% collection 10% collection 20% collection 15% collection 10% collection
B - B -carotene content(mg/kg) 2.990" " 2.959" " 3.276" " 17.5014" 22.7505" " 23.0034" "
Total sugar content(%) - 0.574 -0.778 - 0.540 11. 0997 10. 8837 3.5341
D ry matter content(%) 2.945" " 3.061" " 2.905" " 10. 8415 12. 7029 11. 1421
C Vitanin C content (mg/kg) 26.01" 29.11° " 32.29" " 129. 678 138. 509 108. 520
* 5% A 1%
* . * * ggnificant at 5%, 1% probability levels, regpectively.
B0 0k 220% mis%  010% 45
30 40 | il
2 A 35 | B

A A1 S5 48 $51 % The ratios of different groups (%)

e MoR M A A1 4548 Different groups of quantitative characters
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A B - . B. ;G : D. C
Fig 1 Distribution of quantitative character s between core collectionsand entire collection
A. B -carotene content; B. Total sugar content; C. Dry matter content, D. Vitanin C content
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Table6 The distribution of themaxmum and them in mum mater &l of quantitative character s between

core collectionsand entire collection

20% 15% 10%
Traits Entire
Collection RangeM N Collection Range M N Collection Range M N
B - 182.0 0 182.0 0 0 0O 0 182.0 0.1 00 01 O 6 182.0 0.1 O 0.1 O 6
B -carotene content(mg/kg)
9.0 3.0 9.0 3.0 O 00 9.0 3.0 O 00 9.0 30 O 0 0
Total sugar content(% )
19.0 11.0 19.0 11.0 O 0 0 19.0 11.0 0 00 19.0 11.0 O 00
D ry matter content(%)
C 600 30 600 30 0 0 O 600 40 0 10 0 5 600 40 0 10 0 5
Vitanin C content (mg/kg)
M , N

Notes M is the number of materialswhich are larger than maximum material in core collection; N is the number of materialswhich are snaller
than minmum material in core collection

2.2 7 9 x?
Table7 The X? test of the frequency of qualitative characters

between prmary core collectionsand entire collection

20% 15% 10%
20% 15% 24 Traits 20% 15% 10%
10% 21 oollection  collection  collection
' Attitude of leaf 5.8781  5.2850  4.1809
) 8 L eaf color 1.4173 3. 0627 1. 6851
( ) L eaf pubesence 5.9222 5.5458 6.9192
0 0 0 Petiole color 4.0270 1.9315 0. 9935
, 20%  15% 10% Petiole pubesence 2.1630 2. 8876 0. 7030
46% 41% 35%, External color of root 2. 4127  1.0719  0.9293
o o o Root length 0.4184 0. 5481 0. 3445
8% 18% 30% ' Root shepe 0. 8007 0.3172 0.8781
Root stam 0.0125  0.1634  0.0063
2
. 10
, (mini core subset)
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