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Genetic D iversity of Poncirus and Its Phylogenetic Relationships with Rela-
tivesas Revealed by Nuclear and Chloroplast SSR

QONG Gui-zhi, HONG Qi-bin’ , PENG Zhu-chun, JANG Dong, and X ANG Su-giong
(Citrus Research Institute Chinese Acadeny of Agricultural Sciences Southwest U niversity, Chongging 400712, China)

Abstract: Twenty-eight accessions of trifoliate orange (Poncirus trifoliata Raf ), hybrids and seven
accessions of its relatives, were analyzed for genetic diversity and phylogenetic relationship using nuclear and
chlooplast SR markers Average PIC (polymomhisn infomation content) value of 0.51 and average
expected heterozygosity of 0. 52 were given according o nuclear SR reaults Twenty-tvo common trifoliate or-
ange accessions could be divided into four groupswith a genetic distance of 0. 16 It indicates a rich genetic
diversity of China trifoliate orange gemplasn. pSR revealed no difference anong common trifoliate orange
accessionswhich indicates a relatively conservative chloroplast gename Four cpSR loci were found different
betveen Fumin (P. polyandra S Q. Ding et al ) and common trifoliate orange Fumin trifoliate orange is
genetically distant fram cammon trifoliate orange, from its hybrids aswell as relatives Therefore it could be
regarded as a true gecies The canbined gpplication of nuclear and chloroplast SSR could serve amore accu-
rateway 1o identify trifoliate orange hybrids
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1
Tablel Accessionsof Poncirus, itshybridsand relatives n this study

Code A ccession name Type Origin
1 Huangyan L arge-leaf, large flover Huangyan, Zhejiang
2 Thick-skin L arge-leaf, large flover Minhou, Fujian
3 Donghai L arge-leaf, large flover Donghai, Jiangsu
4 Luxi L arge-leaf, large flover Hunan
5 W angcang Daye L arge-leaf, large flover W angcang, Sichuan
6 Hubei Zaoshi ; Large-leaf, snall-flover; Seedling W uhan, Hubei
7 Thin-kin L arge-leaf, snall-flover Minhou, Fujian
8 Tanghe L arge-leaf, snall-flover Tanghe, Henan
9 L tnan L arge-leaf, snall-flover L Gnan, Shandong
10 Crinkle-skin L arge-leaf, snall-flower Jiangau
11 Yongshun L arge-leaf, snall-flower Yongshun, Hunan
12 Jgpanee L arge-leaf, snall-flover Japan
13 22 22 ; Snall-leaf, large-flover;, Seedling Beibei, Chongging
14 Snall-leaf Snall-leaf, large-flover America
15 Zeaoyang Snall-flover Snall-leaf, snall-flover Zeaoyang, Hubei
16 77-1 ; Snall-leaf, snall-flover; Seedling Beibei, Chongging
17 Flying D ragon V ariation America
18 1 Guanyunl Tergploid Guanyun, Jiangsu
19 5 Snall-flover 5 ; Large-leaf, snall-flover, Seedling Beibei, Chongqing
20 1 Donghul L arge-leaf, large-flover W uhan, Hubei
21 1  Chuancheng 1 L arge-leaf, snall-flover Siyang, Jiangu
22 84-85 Snall-leaf, snall-flover Zaoyang, Hubei
23 Fumin Evergreen Fumin, Yunnan
24 % Zhuhong Citrandarin (C. erythrosa x P. trifoliata) Beibei, Chongging
25 Carrizo Citrange (C. sinensis x P. trifoliata) America
26 Svingle Citrumelo (C paradisi x P. trifoliata) America
27 Jianyang Zhiyou (P trifoliata xC. grandis) Jianyang, Sichuan
28 Zhiyichang (P. trifoliata x C. ichangensis) Tanghe, Henan
29 Zhuhong Tangerine Huangyan, Zhejiang
30 W ashington Navel Orange America
31 M arsh Grepefruit America
32 W anbaiyou Fujian
33 Ichang Pgpeda Beibei, Chongging
34 Yunnan X igoxiangyuan Yunnan
35 Golden Bean Kumquat Hunan
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2.1 SSR
28 22 SR 103 ,
4.68 2 10 0.74 0.59 SR
(PIC) 0.42 0.81, 0.58 , 22 22
SR 55 , 2 6 2.50 ;
0.79 0.52; PIC 0.28 0.77, 0.51
PIC DNA PIC>0.5 ,
; 0.25<PIC<0.5 , ; PC<0.25 (Botstein et
al , 1980) 2 , TAA4dl QMSA FI10 Citl2 Citos 22 PIC 0.5,
, , Ci20 CSR052 F52
Hardy“W einberg ,
, (Frankham et al , 2002) , PIC
(He) , 22 22 SR
0.52, PIC 0.51, , PIC

0.59 0.58 ( 2), '

2 22 SSR 28
Table2 D iversity statistics for 22 SSR markers studied in 28 Poncirus accessions

(1 22) (1 28)
= Cammon trifoliate orange Cammon and Fumin trifoliate orange, and hybrids
SR loci (Ho) (He) PIC (Ho) (He) P
Alleles Observed . Expected ‘ PIC value Alleles Observed ‘ Expected . PIC value
observed heterozygosity heterozygosity observed heterozygosity heterozygosity

AGG9 3 0.18 0.42 0.41 3 0.21 0.54 0.53
s 4 1. 00 0.66 0.65 7 0.96 0.75 0.73
TAA15 2 0.86 0.50 0.49 5 0. 86 0. 62 0.61
TAA41 6 1. 00 0.79 0.77 10 0. 96 0.82 0.81
Cito5 3 1.00 0.59 0.57 5 0.96 0.64 0.63
Cit12 3 0.68 0.62 0.61 6 0.71 0.73 0.71
Cit1s 2 0.86 0.50 0.49 5 0.82 0. 66 0.65
Cit20 2 0.81 0.49 0.48 2 0. 64 0.50 0.49
CSR035 2 0.82 0.49 0.48 4 0.79 0.53 0.52
CSR045 2 0.86 0.50 0.49 4 0.79 0.58 0.57
CSSR052 2 0.81 0.49 0.48 3 0.79 0.55 0.54
CSSR059 2 0.86 0.50 0.49 6 0.21 0.58 0.57
F9 2 0.82 0.49 0.48 5 0.79 0.54 0.53
F10 3 1.00 0.67 0. 65 3 0.86 0.64 0.63
Fl14 2 0.50 0.50 0.49 6 0.57 0.62 0.61
F21 2 0.86 0.50 0.49 4 0.79 0.58 0.57
F31 2 0.82 0.49 0.48 3 0.79 0.55 0.54
F41 2 0.86 0.50 0.49 5 0. 86 0.57 0.56
F52 3 0.32 0.29 0.28 5 0.43 0.43 0.42
F53 2 0.82 0.49 0.48 3 0.82 0.53 0.52
F65 2 0.82 0.49 0.48 4 0.68 0.56 0.55
Fr2 2 0.82 0.49 0.48 5 0.79 0.54 0.53

Average 2.50 0.79 0.52 0.51 4.68 0.74 0.59 0.58
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2.2 CpSSR
11 SR (1 22 ) (1) 7
. 4 7
PSR 35 37 , 5.29
0.31 0.55, 0.48

M123 45 67 8910111213 14151617 18 19 202122 23 24 2526 272829 303132 333435 M

1 14712 35
1
Fig 1 The band profilesof cpSSR amplified by the primer pairsof 14T12
The codeswere the same as Table 1; M: pUC18/M spl DNA marker
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b © 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Fig 2 Dendrogram of 35 accessions in this study based on nuclear SSR data
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Fig 3 Dendrogram of 35 accessions in this study based on cpSSR data
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