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EMEBS MBS MFEEE = SSR 54T

HFRRAE, TR AEY, Hixalt, HFEH,
AR5, WAl mRtE, 4IRS, MEA?

1. VU K2 MHASTFSERT . BK 4007125 2. FE AR S A MR A, B 4007125
3. S BB BE I T, SR PH 550006

WE: A A SSR 4 FAFIRHE AR 5 AT MM T APy 42 F THATHH. EREN, 24 5 SSRIHE 5 A%
F S fbFe s DNA 3540 st el 14 AERZE S P LMD 2AFELAR, SAMEENFELRKTEA 2~7 4,
T3k 384 $AEMAZEAT(PIO) EEE £ 0.36~0.78 Z [, F344 0.49. 2L DNA Jgbst, LA F 5
SR Y 8 K AR T TAR A M e AR 6 A E MARR, AR NTSYS sk 34748000 & #0350, £ A UP-
GMA R %, 227, AAMMEEAHA0.80, THS5AMFHAHRNSERR G ELEF; by MR FRLsd
EH LR, EEEF TR MR AMAFELRAEE; RRAKBELSABROEET TR, L54
Lzt N FAKR -

x B O MAB; TR E4EF T SSR AT

FESES: S666 MEKARERD: A XEHS: 1673 -9868(2015)11 —0030 — 06

b7 it o R B HL T B A AR R, M R RO | DR T S0 O R R PR R A A A R L R
HA oy w2 S SN MRS 7 &, Zr A fu B 7 Rl SR = L ARk, R AR Al
AR R B B M 22 AR B — St B AT R (5 A AR 3t T e R R (R 1 SR TS AL SSR > TARIC A
— 3L B AR IC, IHEA 28w R, A0 A R AR BARSE A B8z T Y
(s A% Z REPERIF T L SRGOCR AT L BT SE S | AL R S QTL SE i ST S UK. SSR A
ICHORTEA A 8 A% PR R % FhBTSERED | it SRRV MORG O R T AT R T A T 2 1
. A B4R A 52 30 2 T b el A AR G R DNA 8 S0 SSR BRI X 5 073 5 M1 R AR 3t 75 &
f 35 A% T S EAT 20 A s I TR D X L T R B DR A AR TR IS

1 R 57F*®
1.1 #% #

5 MG L7 i AT 2010 — 2013 AF ) A SHH AR 7 IXWCER TR (3R D). iR BT B AL 75 5, J3 ik
T 14 AR B R T SSR 48 SCETE A FEXS 73BT, A SR ) HR AR B 2 e AT AR AF 5 T [ 5 2R R el o

O WHHEH. 2014-09-17
HAeWH . BHEH8637H H (2011AA100205) 5 F % HARBI 24 (312721500 5 BHEIEAE TAEL T (2012FY110200) 5 A g i A 3 A Y,
% % LW (XDJK2014C028, XDJK2014A018) ; & Pl 7 FH I & 3 B % 4> (cstc2013yyk{A80002).
EZEIA . FRRA979 -, B, SMENT A, i+, ByHERRFST 6L, 3252 N S M AR 8t 15 & Rl i 5T
BRIEH : A, IF9E6L.
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P5CEE PO A A7 18l (CRIO).
£1 BW(R)EHREXRE

W5 RA(R AR ¥4 KW | wmE SR AR e x4 B3
1 KA Citrus reticulata Blanco BT 11 + i C. reticulate Blanco ENYT.
2 ERCLIA ) C. reticulata Blanco CRIC | 12 AR C. Limon Burm. | CRIC
3 HE 1 SEMNEMC. unshiu Marcow CRIC 13 KIBBIpKBERE  C. sinensis Osbeck KETL
4 EZEXL C. kinokuni hort. ex Tanaka CRIC 14 ViR s C. sinensis Osbeck CRIC
5 W A C. reticulata Banco CRIC | 15 FAR it C. grandis Osbeck BT
6 KELAHILN  C. tangerina Hort. ex Tanaka  CRIC 16 A7 A C. grandis Osbeck CRIC
7 7R iy B A% C. succosa Hort. ex Tanaka CRIC 17 G 71 50 Al C. grandis Osbeck CRIC
8 TWHE T  C. clementina hort. ex Tanaka CRIC | 18 BEREE i C. grandis Osbeck  CRIC
9 WO 4 C. reticulata Blanco Bk 19 A B A C. reticulata Osbeck ~ CRIC
10 itic) C. reticulata Blanco CRIC

1.2 A &

1.2.1 DNA #52

K CTAB B4R By BE K20 DNA ;28 5B 0l 5 M v Ok R 43 D606 BE THAS I . K DNA Jit & ik B2 &2
0.05 g/pL, T —20 CIKFHIRATE.
1.2.2 SSR & #

I Mg 2 R A7 A 855 A R DINAL 8 S0 1Y 24 %t SSR B0 B1#) (£ 2), Z&FE Invitrogen 24 7] (EH) &
i, PCR #"#47E Biometra T1 Thermocycler # PCR #"#4{X | #1F. PCR K Wik &K 25 pL, Hrh 4 2.5 pl
10X PCR buffer, 1.5 pI. MgCl, 25(mmol/L), 2.0 pL ANTP(2. 5 mmol/L), 4% 1 pL IE 7514 (10 pmol/L) ,
0.8 U Taq DNA B4 (Takara), 1 pl. DNA ## (29 50 ng), 15 pl ddH, O. W FEF K. 94 CHAEYE 5 min;
94 °C 30 s, 56~60 “C 30 s, 72 °C 30 s, 30 MEH; )7 72 “CLEfH 10 min.

PCR 7=#) % 2 %6 19 Bet Jig 068 s v kARG I , YR AK 258 (EB)Y Yt {6, 7 UVP B K18 R 48 (Gel Doc-10)
HEAT UZR I 0 R 45
1.2.3 HAEHH

MR PCR P 2558, #57 SSR ALY 0— 1 Bl sE B, ZEMFER A E AW MIE N 1, Taid
9 0. B NTSYS—pc 2. 10e B+ 5 5 Fl (RO 18] 19382 44 AL R B, 70 Rl F R AR A 7 24 12k (UP-
GMA) AT IR0 M ERPIR B Gt 44> SSR A S5 8L, S SMITH % AV i =005 4
A~ SSR Az s 9 2 A MEAR B it ) Toe R

IPI(‘:ling

Horp P 3RIRER @ AL A B TR B,

2 ERE55MH

2.1 SSRIEFIEMIZEM

FIH 24 %t SSR 51HIXF 5 A MG Hb 75 5 R AT 14 AR BE 5 R (RO #EFT PCR §7 38, 45 1AL 10 3] 92 4%
WL, A7 A5 A5 A IR N 2~7 A, P 3.8 AN (R 2). FE 19 A E AN (R H A SSR i A5 1 £
BMAEZE AR (L) FE 0.36~0. 78 Z[il, FH 0.49. Hrh3[# CSSRO4AL 4 I MR, H 0.78; 51
SS16 1Y Tpie (MK 0. 365 15 X5 5 | 44 I 380 (7% 55 o7 6 PR KR 43 501 o 7 AN 2 /4>, Gnf&l 1 iR, 24 % SSR 7
Yo b T BB E A B JF B Tee (HR T 0. 50 B9 SSR 51814 11 X, R L5 HY7E 19 4~
PR GO M B A 5 2 8.
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R2 243 SSRE[¥ 19 HF R (R )PP HEER

T » T .
W Ipie Bl (5'~3) 45 Ipic SRS (5'~3)
3R R
Forward; AACCCACCAACGCATTATTC Forward: AACTTCAGGCTAAGAGGG
SS01 5 0.51 CSSRO13 6 0.53
Reverse: <GATGCGACTTCAATGGTCCT Reverse: AGCAGACTCCACCCAAAA
Forward; TTTATTCACCGCTCAAGGACT Forward: AGGGAAAATGTCAGGAGT
SS02 4 0.57 CSSRO14 3 0.37
Reverse;: TTAGGGGTGGAAAACATGGA Reverse: CACTGACTGGGCAAAATA
Forward; GAAGGAGGAGGTAAAGAGAGCA Forward; TTAGGAGTTGGGTTGTCA
SS04 3 0.38 SSRO15 4 0.45
Reverse: ACCAATCCCAGGCCTTAAAC Reverse: GGCAGAGTAATGGAGGAT
Forward; GAAAGGGTTACTTGACCAGGC Forward; TTCCTTCGCCTCTAATCT
SS08 5 0.74 CSSR0O16 3 0.49
Reverse; CTTCCCAGCTGCACAAGC Reverse: TTTCGGTGGAGTTAGTTT
Forward; AGGTCTACATTGGCATTGTC Forward; CTAATGCCAATCTTCGTC
SS09 3 0.54 CSSR0O18 3 0.38
Reverse;: ACATGCAGTGCTATAATGAATG Reverse: CCTAAGTGGTGCTTCTGC
Forward: AAAGGGAAAGCCCTAATCTCA Forward: GTTGTTATGGCGATGGTA
SS12 5 0.70 SSSRO19 7 0.71
Reverse; CTTCCTCTTGCGGAGTGTTC Reverse; TGAGTAACATTGCCGTCT
Forward; GCTTTCGATCCCTCCACATA Forward: AAGAATGGACCCTTTTCCAGTAGG
SS15 6 0.76 CSSR020 3 0.39
Reverse; GATCCCTACAATCCTTGGTCC Reverse: TACATCCCCTTGCACCAAGACTAT
Forward; AGTGAACTGTCCATTGGATTTTCG Forward: TCCTCAGATTAGCCAAGT
SS16 2 0.36 (CSSRO21 2 0.36
Reverse: GTGTTGAATCCCGACCTTCTACC Reverse: GGTATTACGACCCAACAG
Forward; TTCATTTGGAACAAAACCCAATTC Forward: CTTGAAAATAAGTTGAGCCA
SS17 3 0.39 SSRO38 4 0.52
Reverse; GCTGCTAATCACAGCATCAAGAGA Reverse: ATCCCCAAATGAATAATC
Forward; CCTCAGCTCTAGCAAAAGCACATT Forward: ACCCTAACAACCACATCC
SS18 2 0.37 CSSRO41 7 0.78
Reverse: AGAGGCTATAGATCGTGGATGCAG Reverse: CTGCGGCGACGATTTGAG
Forward; CCTCGTAAGTGTCTCCAT Forward: TAGGTTCTCTTTCAACCCCCTTTC
CSSR08 4 0.42 CSSR051 3 0.54
Reverse: ATTCTCACCGTATTCGTC Reverse: CTGCTTCGGCTGTAATTGTGATT
Forward; AACACCAGACCCAAACTC Forward:; TTTGTTTGTTACAAGGCAAGGCA
CSSR012 3 0.37 CSSR057 2 0.37
Reverse; TCAAAGCAGGGCTCCACT Reverse: TACAAGTTGTGAGGGGGTGAATTT

M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

M: DL2000 DNA marker; 1~19: §h#h% 5.
1 SSR 5|47 CSSR041 3t 19 M #% & (R ) B ¥ 18 B iE

2.2 M7 RFE) DNA $54L

W 24 X511 KA DNA $8 280 Gid 89 PF 45 240 4 BV AT A4 s> L FP i SSR 48 20 &1, SSR F54C1h
AR BN ORI KBRS 5 VKRR | 2035 il 55 0 D Al 2 RS B XA I, BRIk 2 oh . AR H b 5 X514
PR 8 S HRAE T T BD RIS H0 A AR B RP . X 8 ARAFAE IS AT AE 5 A 5 N A A M i A R A A A BB
S ALF T AR DL SRR A EEAE DNA F8 803 3). . MR 4% SS08-180 bp,CSSR014-240 bp AYFFFE FIl CSSR020-
240 bp MY ER 2 AT AE Sy db 7 b BRI 2 F B S % Z —; R SS08-240 bp, CSSR020-240 bp 1Y 77 7£ Fil
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CSSR014-240 bp, CSSR018-230 bp Bk 2 AT /E A i B 45 2 B9 Rk P38 805 FH SS08-240 bp, CSSRO14-
240 bp,CSSR018-230 bp HAFZER CSSR020-240 bp R AT 4 51 i 2F I 41 44 s FIH SS08-240 bp,SS17-160 bp,
CSSR018-230 bp MAFETEFT CSSR014-240 bp 2% 0T %550 H ki #E s Kl SS08-160 bp Hl SS17-150 bp I F£7E
AERAEM S TEENSE.

®3 RN R TN DNA 54

FRAEPE RS /bp KAt it 4 24 PN YU 5 AR il
SS08-240 - + 1 T _
SS08-180 + — — - -~
SS08-160 — - _ _ n
CSSR014-240 + — T _ _
SS17-160 + + + + -~
SS17-150 - - - _ 4
CSSR018-230 - — T + _
CSSR020-240 - + — + -~

W+ RARGAE, — FoRBUK.
2.3 BESW

G 24 XF 519 0P 08 45 B a7 B8R 4 14, R NTSYS-pe 2. 10e B8 AL At R 8, 19 4y 4t
) B AR AR, P R ERE B AE 0. 56 ~1. 00 Z ). R UPGMA ¥4} 19 3 bR BE4T 525, 45 R Bos (8 2), LIM
PIPE R % 0. 60 MBIME . AIKE 19 AR il 3 AN KSS. dUBE 1 W dE okl . SIS AENT . e B2 TG, sofif. 4%
FEAE L A RIRAL OB | UK . H g 1 S IR M ARG . B . O . R, 4w
LA M AR I FELLAFA ., SRAE SN . FOA Rl R R A s ARE LA T ) e A A

DIARAIME R %K 0. 80 S EMH . FIFF 5 A~ 7 it B K] 43 76 5 A AN [m] B4 S 28 rr. G o b 5 it ol oK AT B B
W, HEmil b sk iy SIS REAT . P A AR LR R AR 0. 805 4R SRR AMER—4H, BE5K
CIHL LA 2Z 18] AR AL 2R e s o 0. 785, 3K 3R WY b 5 il K AT R 48 PR 20 4 A 5 HE A 3 0 i (R =2 T
FEAER R A 22 5, FLst A& 15 B ke, Hb oy & b A 5 98 f ffE L B DA B o B 2 T A SR AE ] — A
. A5 A R M A AL AL R A 0. 95, KW AYEHE T SO FE I s KOR RL VKBRS 5 vKORE A R Oy
—/NE, BAEEANTZ RN S| SSR 2280, RUTENTHA HH R 084 8 5t 20585 Al 0R 1E il 2R oy —
AWH, HsEHLIERBCH 1,00, 260 M 8L 75 5t A M .

Kt
BN
RESTH

] ' S
—] 5
T
R Ak
TKHETE
A7 =i s
KH=TE

HAEER
|—| RN
_(_ REIBLIR
| B
IHRZEM

ROFITR
0.56 0.67 0.78 0.89 1.00

BEH
2 19N HEERM(F)UPGMA BEE
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RIS o R
AR IF T FI) JH AL AT A B 15 5l DNA $5 20 R 3% 2 19 24 % SSR B0 51 5 A b 77 i B G 35 14 15 5 1k

FF5r 0T RIS T 14 AR5 5 A0 T DNA #5880y e, i DNA F8artxt & B, A H A 5 %F SSR 5]
Yo BE ) 8 SR RAE 1A RIVAT DX 43 FF 6% 19 X5 A4 RE L AR LA SR, ARG R ORI 5 XTSIk EE T 5 AN Bt
FEA H 7 i RS DNA $8 80, a8 5 R (RO 19 T2 5B % M drid. UPGMA LRI 45 1
AN A LA R R EL 0. 60 Ry BI(E , WK 19 By AR 43y 3 AN RIS, AR | 40 50 B MG RS 2K 5 2 ¥
I ALHE 4 AHE R CGRO s dUBE AR & 1 A7 SRl X 5T AR e 45 R A M) &1 1, B H X 2
SSR 51443 B AH A7 Hi R A 3 4L T LA B 1 T S

MERIZERE 0T LA fEAHRLRECH 0,80 B, Hb 7 i RO B A G IS AR A B R 7E — . WIE &% B

L, KAV VT ARG, AR SCHY SSR FRiC AT T LR G2 KM 5 RE AT 22 ) A SR 2 06 R R . (H s L AT
SR AR R R B 2250, 3 T5 A A MR AR, MR SOESRHE LA, SR N, AL
JE R TATTIR Y 54 25 S dne . BT A RN AE R A R O R B V). AR LD A NG SR AL, (RAE AR R K
Hh0.785 BF, BH KON . IHRG. EEEREAE -4, RPN ZEAERT RS R, KRR
BERS 5 kOB AE R A BLR BCR 1. 00, T RR R PO A8 S U5 T PIOBEAE 10 28 S bk o T 3 19 35t 4% 3 S AH IR) 5 S B
FAAF. AW FE v B A A T 2] 9 A DIOR 8 22 TR] 14 3t A% 25 5, (AN RS I p e T i b W 0 B R R, SRR RITAS i
VAL A R G M AR 2 22 S5 AU A5 T LA kg RO A o S8 R R AR 19 I % 1 43 BT o 0 L A o T R . LA A
A AE — AR, B2 IR SR 200 R AN AE . TR by i 21 Al R A A el ] R A B 2 A
o A BRI, A% G e rp SR ISR P S0 A B, M B 7 AR S AR AR S B LR AR A B L a8 AL 1 SR AN ] Y
T AR R385 7E DNA KV EAFETE 5 0 281k, (EBAHE ST i 21 % i 55 50 75 8 fl 1 IT 45 SSR 48 803 58 42—
o B, HEDE AT A [R]— 5 A B A Ak B RS B AS TR #E &R
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Genetic Background Analysis of Several Guizhou
Local Citrus Varieties Based on SSR Markers

LEI Tian-gang'*, HE Yong-rui"?*, PENG Ai-hong'?,
XU Lan-zhen'?, ZOU Xiu-ping"?, YAO Li-xiao'?,
LI Jin-giang®, CHEN Shan-chun'**

1. Citrus Research Institute, Southwest University s Chongqing 400712, China ;
2. National Center for Citrus Varieties Improvement, Chongqing 400712, China ;
3. Guizhou Fruit Institute , Guiyang 550006 , China

Abstract: The genetic background of 5 local citrus varieties originating from Guizhou Province was ana-
lyzed by SSR marker technology. A total of 92 alleles amplified from 24 SSR primer pairs were detected in
the 5 local varieties and other 14 citrus cultivars used for comparison of DNA fingerprinting. The number
of alleles per SSR marker ranged from 2 to 7 with an average of 3. 8, and the allelic polymorphism infor-
mation content (PIC) values varied from 0. 36 to 0. 78 with an average of 0. 49. DNA fingerprinting showed
that 8 characteristic bands were amplified using 5 of those SSR primer pairs, and they could be used as ref-
erence markers for the identification of those local varieties. The similarity coefficient was calculated using
the NTSYS software, and UPGMA cluster analysis showed that the 5 local varieties could be divided into
5 different subgroups at the genetic similarity coefficient of 0. 80. Of the five local varieties, Migan and Ni-
urouhongjinju were grouped into different subclusters and each of them demonstrated a unique genotype.
Tugan was closely related to Zoupigan. Large-type Bingtang orange and Bingtang orange had the same ge-
netic background. The genetic background of Hongxiang pummelo and Chandler were almost exactly the
same. The available data herein provided a reference to the conservation and utilization of those accessions.

Key words: citrus; local variety; genetic background; SSR marker
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