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Genetic diversity analysis with AFLP on fresh Chinese
olive cultivars resources in Guangdong Province
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Abstract: Screened from 64 pairs of the AFLP primer, six pairs (E/AAC-M/CAT . E/AAC-M/CTT, E/ACA-M/
CAA.E/AGG-M/CAA.E/ACC-M/CAA,E/ACT-M/CAT ), which produced clear and reliable polymorphic bands.,
were selected for analysis genetic relationship and genetic diversity among the 63 Chinese olive cultivars. 417 amplifi-
cation bands were produced with 100% polymorphic rate. It was indicated that there was rich genetic diversity in Chi-
nese olive cultivar germplasm. The genetic relationship of the 63 Chinese olive cultivars was analyzed with software
NTSYSpc-2.10a,and a UPGMA tree was established. According to this tree, the Chinese olive cultivars in this stud-
ied could be divided into 7 cultivar groups with a similar coefficient 0.312,the Group 1 delegated by ‘Chaoyang sweet
olive’ including 45 cultivars, could be divided into 3 types,the Group 2 delegated by ‘Danatian’ including 5 cultivars,
the Group 3 delegated by ‘Chaoyang sanleng’ including 4 cultivars,the Group 4 including 3 cultivars,the Group 5 in-
cluding 2 cultivars,the Group 6 including 4 cultivars,and the Group 7 including one cultivar only, that was ‘Fenghu
olive” ,which had a long distance in relationship with other cultivars, maybe occurred variation in cultivation practice.
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WA (Canarium album ) 2 WS Bl (Burseraceae)
S8 (Canarium) FEY) , J5 7= F o B, 23R EH 35 4 1)
P AR R SRR LA AR SR A2 AN LA
K AREPE R RZEZ (Zhou et al.,2012) . BHITEK
Ik B v 22 S A A, 7 A R A A R D 0
FELG KRG A TE R Fp 5 4 5k W) 4 55 5
BB R TAEZBIAR KBRS . T 4 4 s b o ¢
TR FT B AR B e SRR R | A B S TR R AN 5 AR AT
ST . HNMORE 75 S (2007) 18 1 4% T o S 1
JELRE T 11 AR FE R 81 AN BBk R M A
(2009) HJZ R 3Bk x>k [ Wl b X 1) 16 A MG i
FOge R T 2 M AHE 4 . FEMINE SR 4 6 &R Ml £
FEVEA AT J7 1T 2R 3048 %5 (2007) L 18S-26SrDNA K
ITS JFHIKF XA 15 ASHOHE h Fh oy S a2 5
B £ (20100 F F RAPD BFFE R4 27 Oy Mihs Fh s 4k
3 99.4 Y0 9 Z2 A5 M A 455 B3 (2008) F T ISSR 43 F
FRICRT A X 21 (AR 1 0 SR T SR L R
BEE s XN R EE (2010) F ] ISSR 43 F-Fric #F 58 8 2 60
Uy RRE Al 50 3R A5 67.6 %0 1) Z2 S PEAT . 5K F I %
(20100 R H Ly (4°) IE 23R 50 B 1% 11 OB
SRAP ¥ # 1k R AT Ak . #8525 45 (2011) 1| I O
PEASENAY 8 4> ISSR 5| 4y %t B 23 b [X. 64 453 MM ol ot
HEAT T3t Z e e b, JE 18 128 A&, 99 &
LML SR N 77,34 % , 32 I 4K H X A
Y5 T VR A AR 35 A% AKCOE B AIG s IF f AE Y 16 S
g 8 T DX RO A 0 i

B4y FARIC A AR, I RAPD #Ric 5
ZANR AR A5 R AT E L ISSR B N FA E
AFHEM S Z 519, T 2 W E A L SR NH
e a3 (R4, 2008), AFLP EAF L5
P FEE R EE R E S R FE L (Pieter e
al.,1995) 12 N FH T 4% T SR A 110 38 4% 2 K 4
L K RSP (Monte et al., 2000; 38 5 FF 4%,
2008) i BT %2 5 45 2 (Guo et al.,2002) . i 1% &1 3%
M #9 2 ( Yamamoto er al., 2002; Liebhard er al.,
2003) (it 1L B PP B4R I 55, 2006) S AF 58 . ARHFSE
FIH AFLP 43 FAricBAR X AR AR XA 63
AR b b SR AT 38 4% 22 A 1 RN SR % 06 R A0 AT, LAY
NG TR bR AONE 3 2% 06 R R EE R WK,

1 AR5 77 %

1.1 ##
ABER 63 U & R (R 1D, F 2010 45 10 A

KB TTARA BN Sk 8 AR, SRR A o R
T B A VK AS Y ORI AR L R B LSRG =L T S
FHW R AL T, ik T-80 °C UKAA AR AT 4 .

1.2 ik

1.2.1 DNA B FI R AR AP 5 41 DNA $2 5
IR B PR BUE 4] DNA R4 etk , 25 B R . H
Yo URAOE I 30 mg s A BB AT VR WF kv FE 4y
TF B K65 F s A 1 A A L B B T e 2 700 L
65 C WM ZE i GP1 R E LB IMAT ul B
ME, i 51 18 2] J5 65 °C /K ¥ 20 min, & 10
min B 1 % A 700 pL HEW 05 ¢ SR mE
(25 ¢ 24+ 1), ARSI, 12 000 r « min' B L
5 min; MIA 7 pL RNA JKf# i, A 37 °CKIE 30
min, 2B RNA; /NOE EEER, A KA
15,7518 41,12 000 r » min &L 5 min; B G
ANHFE OB P IA 700 pL 20K GP2, 78 /0 1R 5T 5
BRI AT I AR AW B AE CB3 1,12 000 r » min
B0 30 s, IR ) W BRFAE HOMA 500 pl 7 v
GD,12 000 r * min' B0 30 s, 7 & I - K W BFF A il
AR A8 s 1) W B A RO A 700 L EEVEW PW,
12 000 r « min B0 30 s, 35 B - B W BFF AT il A i
B, B EUE 1 U R W B AT el e A A b
12 000 r » min' B0 2 min, B E R . B0 A E
T2 U T BB . DA B T 83 A% 1 1 R R 5 0 VR
FEFE A KT B4 b, 1 P A 50~100 L 5 #4
50 CH ddH, O, E i & 2~5 min, 12 000 r *
min’ B0 2 min, B RISCE B B0 8 R T
2R R I UG ODygo / ODagy 7E 1.8~2.0 Z
], B T-20 °C UKFARTE

1.2.2 AFLP 547 FrA kMol ¥l LR A
W AR B F A B 51 FE Sk )P 8 L3R 2, 5
WA RIS % £HT 45 (2012),

(DY) BAKF 20 pL, & 4k )5 /Y 35 41
DNA 500 ng, NEB buffer 2 2 pL, 100 X BSA 0.2
pL.EcoR 13U, Mse I 3U,Jil ddH,O % 20 pl., 37
Ci 4 h, UG T 65 °C F A2 20 min,
L BRI E

() FEHz SRR 20 p L A 55 VI =4 10 pL.
Mse [ -adapter (50 pmol « L") 1 pl, EcoR I -a-
dapter(5 pmol « uL')1 pL, T,DNA ligase(5 U -
p10.3 pL, T, Buffer 2 pL, il ddH. O & 20 pL.,16
CiEde 6 h, sEWE. H ™% T 65 C T &M 10
min, £ bR 3%E H2 I 1
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Table 1  List of Chinese olive cultivars used in this study
45 No.  fffi4 Cultivar name K HL Source 45 No. fFi4 Cultivar name S HL Source

1 LK 2 %5 Magang 2 5 H Raoping county 33 18 Kz Chengpi 5 H Puning county

2 i 6 5 Magang 6 6F- £ Raoping county 34 K4l Dahongxin - B Puning county

3 4 5 5 Magang 5 1563F H Raoping county 35 XA Shuanghuxiang 7 H Puning county

4 i 1 % Magang 1 563F H Raoping county 36 B VH % Jiexichi BV E Jiexi county

5 Kbt Dachitian 5 Puning county 37 & 7R Zachi 5 H Puning county

6 P15 Xil [ RN Raoping county 38 JRU I A A Fenghu olive #VEHE Jiexi county

7 K45 [E 1 5 Dongjieyuan 1 7 E Puning county 39 JRFh 2 5 Chizhong 2 7 E Puning county

8 Tk Xiachi #4%2 B. Chaoan county 40 K Dapu 76 B Raoping county
9 HHFh Tianzhong I FH X Chaoyang district 41 IR F4f Chizhongzai 7 H Puning county
10 %1k Liehuo 56V & Raoping county 42 W PHEHE Chaoyang sweet olive I BHIX Chaoyang district
11 KYE Danatian & H Puning county 43 1V H FHHG Jiexixiang sweet olive 8 P4 & Jiexi county

12 W% Shuangluo 56 H Raoping county 44 KFEH Datian F i HE Fengshun county
13 +# Tutian #IBH X Chaoyang district 45 /NT % Xiaodingxiang 763 B Raoping county
14 PuZE Siji 875 & Jiexi county 46 T4 Dingxiang B&F £ Raoping county
15 & Fh Xiangzhong #1428 Chaoan county 47 JUE R Fengxichi 7 H Puning county
16 %1l 1 5 Dongshan 1 56 F- B Raoping county 48 F B Xiayuan 7 B Raoping county
17 15769 B2 Jiexiqingpi P E Jiexi county 49 gz %1 2 5 Mingzhilie 2 & H Raoping county
18 /N4 Xiaohuangzai % EL Chaoan county 50 ##f Huangdu 76 FEH Raoping county
19 LR 2 b Qilinnazhong 5 H Puning county 51 A Jixin 7 B Puning county
20 I K B Guangtaiqingpi 7 B Puning county 52 J7 KA Guangtaitianzhong 7 H Puning county
21 i 4£ =% Wanhuasanleng BV E Jiexi county 53 M3k Liangtoujian #i 2 Chaoan county
22 FAE =8 Zaohuasanleng 75 B Jiexi county 54 2l F Nazhong W BHIX. Chaoyang district
23 4 3 5 Magang 3 567 E Raoping county 55 13z Hongyun VG E Jiexi county

24 AT Tiejie 5 H Puning county 56 Z5TEME Chajiao olive # 5 X Luogang district
25 SCA =4 Wencisanleng #1%¢ B Chaoan county 57 751l 3 %5 Dongshan 3 ¥ H Raoping county
26 A5/ 2 5 Dongjieyuan 2 A B Puning county 58 % K Xiangpugingpi W X Xiangqiao district
27 4B Donglianxiang FE i HE Fengshun county 59 Bk Su olive % 2L Chaoan county
28 Ak Xili 56 F- B Raoping county 60 4 Tietiao W7 B Puning county
29 8 Laoshuya #1428 Chaoan county 61 P§ £ Xitu 5 H Raoping county
30 K44 Dana e FL Puning county 62 %2 15 Chesuan 1 e L Puning county

31 IR Yanchengchi 7 5 Puning county 63 Putz Sileng 56V Raoping county
32 # FH =# Chaoyangsanleng WP IX Chaoyang district

T e e B R DR N T T L A R 4 BT 3 P D il Sk vl T 0 A T 2R DX )N

Note: Raoping County,Chaoan County and Xianggiao District belong to Chaozhou City; Puning County and Jiexi County belong to Jiexi City; Chaoyang District be-

longs to Shantou City; Fengshun County belongs to Meizhou City; Luogang District belongs to Guangzhou City.

(DY 3G RIAR R K 20 pL, & 2.0 pL10 X
PCR Buffer,1.0 pLLMgCl, (25 mmol « L") ,1.2 uL.
dNTPs(2.5 mmol « L") ,1 pL 5[4 E-+0(50 ng -
e 1 pL B M+0(50 ng » pLL1),0.2 ul. Taq
(5 U« pl'),5 pL DNA Kb GE 377 W B 20
f%5),8.6 pL KE#ELIK, Wy 1R Fh 94 C
WiAE P 5 min; 94 ‘CA8 M 30 5,56 ‘CiE & 305,72 °C
FEAH 1 min, 3 30 MEH S5 72 CHEEAH 5 min,

(D IEFEEY 3 A ik ny 6 X514 (& 3)
PEATREY, MR Rl 20 L, A03E 2.0 L 10 X PCR
Buffer, 1.4 pL. MgCl, (25 mmol « L"), 1.6 pL
dNTPs(2.5 mmol » L'),0.6 pL. EcoR I 5% (50
ng + pL'),0.6 pL Mse | 5197 (50 ng » pL"'),0.2
pl Taq i (5 U« L") ,5 uL DNA B (Hi" =4

M B 80 %), 8.6 pl KIE MK, HEHEEVEDY 7
94 CHIAEME 5 min; 94 ‘CAEPE 30 5,65 ‘CiB k 30
sCEEIEIK 0.7 °C),72 “CHEMH 1 min, 12 MHH;
94 CAEM: 30 5,56 CiR &k 30 5,72 CHEAH 1 min, 25
AMEFR ;72 CHEAF 7 min,4 “CL LY,

(5) R UK B e o SR BRPEDY 3G - W B M5 28 6 %0
7 SR TN s Tk i 6 G PR DK AT, B L FR )P 2 IR Bas-
sam (199 1) B 7 I LA el i o 8 B 1R] < AR B
800 mL [#E W (JL/K Z B 80 mL, KBS R 4 mL. N
KAEZAZ 800 mL) [ E 30 min; AP (1 g
AgNO, il 1.5 mL 370 g « L'HEHT 1 LA iR
2853 20~30 min; ZEMKEEVE 5~10 s; 7 B A
WA EFW Al g AEMAME T 1 LAKP,BEF
4 °CUKAE WA . B0 mL 370 g « L' B EE)
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Table 2 Adapters and primers sequences used in the AFLP analysis of C. album

Rei%ﬁiti&o?:jszme EcoR | Mse 1
B3 R 5'-CTCGTAGACTGCGTACC-3' 5'-GACGATGAGTCCTGAG-3'
Adapter 5'-AATTGGTACGCAGTC-3' 5'-TACTCAGGACTCAT-3'
Ty 519 E+0: 5-GACTGCGTACCAATTC-3' M+0: 5-GATGAGTCCTGAGTAA-3'

Pre-amplification prime

E/AAC: E/AAC:5'-GACTGCGTACCAATTCAAC-3° M/CAC: MCAC/:5
E/AAG: E/AAG:5'-GACTGCGTACCAATTCAAG-3" M/CAG: M/CAG:5-GATGAGTCCTGAGTAACAG-3'
E/ACA: E/ACA:5'-GACTGCGTACCAATTCACA-3'" M/CAT: M/CAT:5
E/ACC: E/ACC:5'-GACTGCGTACCAATTCACC-3' 5
E/ACG: E/ACG:5-GACTGCGTACCAATTCACG-3'
E/ACT: E/ACT:5-GACTGCGTACCAATTCACT-3'
"“GACTGCGTACCAATTCAGC-3'

BEREEY 51
Selective amplification
prime

E/AGC: E/AGC:

"“GATGAGTCCTGAGTAACAC-3’

"“GATGAGTCCTGAGTAACAT-3’
M/CTA: M/CTA:5'-GATGAGTCCTGAGTAACTA-3'
M/CTC: M/CTC:5'-GATGAGTCCTGAGTAACTC-3'
M/CTG: M/CTG:5-GATGAGTCCTGAGTAACTG-3'
M/CTT: M/CTT:5'-GATGAGTCCTGAGTAACTT-3'

5
E/AGG: E/AGG:5-GACTGCGTACCAATTCAGG-3" M/CAA: M/CAA.5'-GATGAGTCCTGAGTAACAA-3’

rh, W € 2R A Vs O, T BE I R R G T
C6) KU 53 BT AR Y J5 1 S) L UK L b 7 B AT O
M2k LA 1L o e sk 248 Be A f e, A2 o,
175, ] NTSYSpc2.10a # 4 DICE ¥ 35 k¢ 5
6] 1 AH 1L 22 %5, 8 1] SAHN Clustering 19 UPGMA

(Unweighted pair-group method arithmetic avera-

ges» FART HPBOR IR 21350 647 BEK ST
2 HREAM

2.1 AFLP #RiE & 51
MM 64 XF 51 20 5 o i 8 69 22 25V B

(96 X514, %t 63 13 HHE 5 N A b AT i B PR 9 4
R P SR A 1,8 3, Y HE 417 %
TR YT 69 SR HIgH 2351k,
Z S PEAF] 100 %0, W] UL AN [ BfAG o b 7 7E B I 35t
18 25 S IORE ot Bl 35 A% Z AR VRN O 2 55 5 AFLP 70 1
B VO 3 TG I MOME ot ol % T A% 22 R

x3 oXMEIMEFET EBIIMTENEHFESEN

Table 3 Polymorphism of AFLP bands obtained by

selective amplification based on 6 primer pairs

N . P AL
}—%—% EJ'[%—HEI /u.\l'hﬁ[ g,mfﬂ:ﬁ ﬁﬁ%(%)
Primer Total band ~ Polymorphic )
N L Polymorphic band
combination number band number
percentage
1 E-AGG/M-CAA 66 66 100
2 E-ACA/M-CAA 49 49 100
3 E-ACC/M-CAA 93 93 100
4 E-AAC/M-CTT 71 71 100
5 E-ACT/M-CAT 80 80 100
6 E-AAC/M-CAT 58 58 100
At Total 417 417 —
14 Average 69.5 69.5 100%

2263 MM MTMBIBES

63 13 MRS it 5 AR B R] B A AL R B0CK 0.060 6~
0.761 9, v < JRAIAT” 5 Bk 47 1 AH AL R B/
9 0.060 6., FRIAH FAN I EG R IE. DK 2
SE R 1S AR EUR K 0.761 9, K B
P it o ) 7 2% % 6 R AT

MEREE L DL L LA R 5L 0.312 b5
HERTRE 63 43 BIOWE b 5T 55 U6 43 Ry 7 A AR RE

55 1 BEALHE A5 AN SRR AR AE U R K 0.375
Ab AT FEAY B 3 AN, o R R
TR E R RN 148 2 4l B
AR CGNFR BV AR UM AL Sk R
SHBREME L MSE T CONT /Mg 2 B 2 5L
AL R ALy 0.396~0.62, AHBL 2R B/, B
B 2% 56 2Rt s 45 3 41 29 S Ah, AT L2y A
AN S 1 N AL 23 AR T R E
F AN R Z U Sk W T L SRR

552 BEALHE 5 AN SR, CRGNFI 5 B R
Jo R FRAR IR — Ay R AR OR B RO O —
2,

55 3 BEALEE A AN SRR, TR IR ORI T B
SRR 2 54 —4l.

S5 A BRI OR SO S R R,
R = RBE—ik,

555 BEALEE CBK AR R 4R AN S AL AL R
Bk 0.3750 , AL R B /N Uy — 25, Ui B 5 A

B 6 BEALEE ) OREIRN LV XG0 R 2R
B2 157 AL R B 0.4000~0.5454 , A {El £ #4%
A UL = H RS LRI,
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Fig. 1 AFLP fingerprinting patterns of Chinese olive cultivars using the primer of E-AGG /M-CAA

The serial number of cultivar is the same as Table 1, the same below..
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WA, Z2 AL R A 4RI 1000, S5 E %
(201 1) ARAFHY 77.34 %6 1) Z 25 1k 7 5 18] 22 55+ 4 B
i, HF- Y5060 51 9 i 7= A i 22 25 P $0(69.5 4%
B = T RiE (12 40 . tb4h, L DNA 4 F/KF
SR, 8T ZAEPE R, R AL R e, %
VIR AE AE B 7 SR A G (ZE R T, 2005), Ak
100 %6 1) 22 25 P o 1 W MOME A 5L 35t A% b 2o A vy, B
K4 DNA EBAET F & 425, FE s 7
ol o ¢ Y EL A A L T e s AR 2R

AW 5T A5 B0 2 &AL R B 0.0606 ~
0.7619, 524 201D Z5IH —E 2259, f
RS R b 43 7 b L ARG 0 437 057 7 5 35 R 4 A R S [
B 5 — 7 AR 5T 0 S R RS A B 45 AR Y
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JUARMRME A e — B R SR o FAR

s i TR R O 22 05 R B Tl b X b
SRAE /DN S 51 A8 A i R R A 3 5 T DA AN 1R
At ARy i IR A i A 2R 2 A B A b SR G
Mo BN AREEA R B IR AN 7 R
SrAE T 1 BERGE 3 B X — M S5 SR
SRR — 0, (E b A Sk R Hb A W] T 3R O — 2 Y i ok
E‘Z%ﬁd‘l‘lﬁi%ﬂﬁ%ﬂ@‘%ﬁ 257 o1 5 DK
S5ORE-E.ORABMAT ST EN LT H

1”’ AR 25 RE—R.

F 5 I PR AT Al i DX A RO o o 0 DR A AR
[l 5 2 Rl 42 SE R4 . ol n ok i oH T e o B
M mhpg 2557 g 157 B 6 S RE i,
L (R 0 35 A AR M 3 0,761 9, U IX 3 A b
Fi AR 7T BE HL AT 38 W) ) S AR, 1M A% 15 48 % (201 1) (1
FEHK 3 H I AR R 1T LA =R 44 Y © 3
Rl =R 5 W AR IR R, R T
A FER 3 BELEBENATREE TR —MM, <R
16 =0 A A8 =0 AR T AE > 1k R S R ) R
SR S I AS AR I S R [R) R0y A L A
SEPPIE AR R ECH 0,129, P & 1 R4 K R AH 2
B, 0 FE AU BT T P S 0] Rl R A —

ARWFFE A AFLP AR #7744 #Ols &b
PR AFLP B2 8,63 4y b4 kL 22 0] i 58 7% A1 Lt
ZHBAE 0.0606~0.7619, MBI RN 0.312 B, A K
I AR RO SRR R A R 7 A SRR
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Fig. 2 Dendrogram for 63 accessions of

Chinese olive based on AFLP markers
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