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Assessment of the Genetic Diversity of Pummelo Germplasms
Using AFLP and SSR Markers

LIU Yongl’ 2, SUN Zhong-hail, LIU De-chunz, WU Boz, TAO Jian-jun1

('Citrtus Research Institute, Huazhong Agricultural University, Wuhan 430070; *College of Agronomy,
Jiangxi Agricultural University, Nanchang 330045 )

Abstract: Genetic diversity of 110 pummelo germplasm and 12 its relatives were analyzed by SSR and AFLP. Approximately
99.1% of the 335 SSR were polymorphic, and 9.85 alleles per SSR loci were identified. Gene diversity values changed from 0.1939
to 0.9073, and 46 SSR polymorphic bands were scored. 72% of the 343 AFLP were polymorphic, and 82 polymorphic loci per AFLP
were identified. Heterozygosity changed from 0.21863 to 0.28445, and 44 AFLP polymorphic bands were scored. The UPGMA result

showed that 122 accessions of pummelo and their relatives were divided into eight groups, in which the pummelo genotypes mainly

be composed of Shatian pummelo varieties group, Wendan pummelo varieties group and many hybrid pummelo groups. The

classified result is beneficial for us to use various target varieties to widen the genetic background of pummelo.

Key words: Pummelo (Citrus grandis Osbeck); Germplasm resource; Genetic diversity; SSR; AFLP

i [E A% (Citrus grandis Osbeck) -2 i o

DR AR R L — B R EIC . T
FORYE, FERZRMAERSME T, KIPFLORELE

BT IR FERE . 54 AR R T
MR SRR IR THA S . B AR
BTV 2 BRI (BB A R ZPEIRP) . 4
BT, 1) TR0 LRI T, (H

HIERSIEE, LUK vEM A R bR ic g & 5
A, fERIEE 2 AT — 2 3 R

i HEA: 2005-03-25

HEE&WE: HEAKRFEIEETH (30070528) F#E

EHBN: X F(1965-),

public.wh.hb.cn

AR, ANZIEERWN DNA 7 Fhrid, W
ISSRP), RAPD'M4%, b 078 ¥ 43 iR e A48 Sk 5 Hh
33N . AFLP &ML T PCR K140 #F DNA &
GUINT TS, SHERICE AR, BA X R
Pos, e, AN E SR S . SSR AL RS T
id, HA 2SI FES ﬂl PCR ¥ 45 B L =
DL s B R SRR AR I A5 A8 S e A IR Id 2 —

AL NI A -, 454 AFLP 1 SSR 4y
TFhrid, VP 122 G RlE R TSR SR G o T R

UL T R BOM I B0 H %)
J5 LV TN, @2, NGRS 27 B RS T ST S . AR T TRE S, Tel: 027-87282433; E-mail: sunzxm@






11

X FAE RIZSRR U AFLP 55 SSR 4L 2 FEE T

2309

KA, TR A AR ] R R RS 50RO R

9 FE RS R R A .

KT FHIFR

AL P iE & SR AERRA MBS KA .

1

1.1

MRS T

4

=1 Ml RIS B Ry

Table 1 Pummeloes and their relatives

122 Al BAE G e o B A A 27 Be S BT

BT~ VLA AR Bt bl SRR 22 24 g EL A 2
PRRIE A AR (R 1), kST R A
WM HMEF AR HEB. BARREL
KIES R, DU i bbb B PRI A% DG 2R
1.2 DNA $RERS#am

Z W T2 T Jr AR B4 B DNA,
Ultrospec 2100 ARG AAT I DNA W A5 &, K

T MOl R FF Fm R
No.  Germplasm Source No. Germplasm Source

1 ZRiA - Dongshizao 2 Yunnan, China 62 Jit#h Qiyou JU)1| Sichuan, China

2 2 3E)¥Mh Mansailongyou z:F Yunnan, China 63 [ 7L % 1 Shijiemiyou Z&[# Thailand

3 B4l Menglunzaoyou 2. # Yunnan, China 64 B B E S Al Xinyinyuenanyou R Vietnam

4 TAZOAl Wubuhongxinyou PY)1| Sichuan, China 65 4fifa fill Miandianyou 4fifi] Burma

5 BEFLL0 M Guifuhongxinyou K Chongqing, China 66 TP E hh Xianluomiyou 71 Thailand

6 4 Rl Jintangbopiyou PU)1] Sichuan, China 67 FLEGE B Al Zaoshuxianluomiyou Z& ¥ Thailand

7 JEIZ A pengxiyou IR Chongqing, China 68 HEREG/NEA Yuenanxiaotianyou HFS Vietnam

8 YEyb Al Liangshayou HEIR Chongqing, China 69 kAl Thompson grapefruit *EH US.A

9  #PHl 1 45 Liangpingyou .1 TR Chongqing, China 70 Ly % A Mash grapefruit % US.A
10 I8 WA Tongxianyou J9)1| Sichuan, China 71 SE LA 2 StarRuby grapefruit £H US.A
11 &4k Shuhuayou U )1l Sichuan, China 72 HB #li HB pomelo ZEH USA
12 M Al Meiwanyou JU)1| Sichuan, China 73 H A 21 % kh Ribenhongnangyou HAS Japan
13 41Tl Hejiangyou % [K Chongqing, China 74 2 [EF$Hl Meiguochengyou %H US.A
14 LT YD B Zaoshuhongxinshatianye  [U)1] Sichuan China 75 Z& | # #li Taiguomiyou Z&[H Thailand
15 ALfii# Beibeiyou FEJK Chongqing, China 76 B 5¢4ii Al Oroblanco % US.A
16 BL A Duanshiyou FEJK Chongqing, China 77 JEYIH Africa pomelo 3k South Africa
17 #YPH AL 3 5 Huangshayanbaixin 3 HEJK Chongging, China 78 HRAEE Rl Chandler % US.A
18 YLALTEH Jiangbeiwuhe HEIR Chongqing, China 79 A HEZE 5 Nankangcaijiayou VLY Jiangxi, China
19 YT 4104l Dianjiangtuandunhongxi K Chongging, China 80 Bt Al Xinganshatianyou VLY Jiangxi, China
20 YT 5 (Lo Dianjiangzengjiabaixiny« K Chongqing, China 81 Z& AL H Al Taiheshatianyou VLY Jiangxi, China
21 YSPA 2 5 Liangpingyou 2 K Chongqing, China 82 VLI Jiangbayou YL Jiangxi, China
2 YT A K (04l Dianjiangzhoujiabaixiny: K Chongging, China 83 BT Al Xingansuanyou T4 Jiangxi, China
23 YT H A0 5 %5 Dianjiatuandunbaixin - HEEK Chongging, China 84 F LAY HIh Jianwuheshatianyou T4 Jiangxi, China
24 HJGLL.OH Fuyuanhongxinyou JU)1| Sichuan, China 85 —{Tkh Sanjiangyou {75 Jiangxi, China
25 LA Guokuiyou PO )11 Sichuan, China 86 fifik 0 Al Yingzhishatianyou Y74 Jiangxi, China
26 A JIPE 70 A Dongguaquanshatianyou K Chongqing, China 87 SCHRA Wenlinyou Y74 Jiangxi, China
27 W28V H il Gulaogianshatianyou K Chongqing, China 88 i 80Xijie 80 Y17 Jiangxi, China
28 ISH Il Taijituyou PY)1I Sichuan, China 89 Je IR L2 Longhuizaoshuyou YLV Jiangxi, China
29 A 3 5 Liangpingyou 3 FEJK Chongqing, China 90 9300 Al Nankanshatianyou Y17 Jiangxi, China
30 JifgAh Cuiyou HEIR Chongqing, China 91 EAG40 0 Maojuhongyou YLV Jiangxi, China
31 4 £ Jintangliiyou PU)1 Sichuan, China 92 4% Al Jinlanyou VLY Jiangxi, China
32 VLHZTLoAl Jiangjinhongxinyou IR Chongqing, China 93 Z&ANYL HAl 1 45 Taiheshatianyou 1 VLY Jiangxi, China
33 4160 Al Juhuaxinshatianyou TR Chongqing, China 94 ZEAYL Al 2 45 Taiheshatianyou2 T4 Jiangxi, China
34 K vb ekl Xiashalongyou P4 )11 Sichuan, China 95 1K Bv) HIf Ruanzhishatianyou T4 Jiangxi, China
35 i ICAZAN Jintangwuheyou P4 )11 Sichuan, China 96 Wik A Shitouyou T4 Jiangxi, China
36 HVAIFI A Ziguitianyou 914t Hubei, China 97 {5 AH Xinmuyou Y74 Jiangxi, China
37 A28 7 il Zhonghuazipiyou 911t Hubei, China 98 5 Hh Majiayou Y74 Jiangxi, China
38 LTl Anjiangxiangyou 5154 Hunan, China 99 &Ml 4 %5 Jinshayou 4 YL.74 Jiangxi, China
39 47 Jinxiangyou i51# Hunan, China 100 4Vl 2 5 Jinshayou 2 Y174 Jiangxi, China
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No. Germplasm Source No. Germplasm Source

40 [1 T4 Baiyushuang 5174 Hunan, China 101 FI 41 %l Fengchenghongnangyou Y74 Jiangxi, China
41 441¢.Cokl Juhuaxinyou 914 Hunan, China 102 55l Lianjiayou {L.VY Jiangxi, China
43 k55 F Rl Yongjiazaoxiangyou WIT. Zhejiang, China 104 &5 Mk Edanyou YLV Jiangxi, China
44 PYZEH Sijipao WL Zhejiang, China 105 BTl Xingantezaoyou VLY Jiangxi, China
45 F1"13C H. Chumenwendan Wi Zhejiang, China 106 VP Al Jinshayou VLY Jiangxi, China
46 Al Huyou Wi Zhejiang, China 107 7 Y¥&hh Zhaipoyou VLY Jiangxi, China
47 JEAl 1 %5 Longyou 1 F@%k Fujian, China 108 L2 XA Chongyiyedonggan T4 Jiangxi, China
48 FEVR 2 Mh Guanximiyou A4 Fujian, China 109 VY5 Sifangyou L7 Jiangxi, China
49 BE 114 Pingshanyou %k Fujian, China 110 WM Xiejiayou YL Jiangxi, China
50 #RA B Fujianwendan %k Fujian, China 111 JFid B AE KB Citrus macroptera Y74 Jiangxi, China
51 4> Al Meizhoushatianyou ]~ 7% Guangdong, China 112 L2 X HP AR Citrusreticulate Y75 Jiangxi, China
52 Hg WAl Meizhousuanyou ]~ 7% Guangdong, China 113 2 KA 1 45 Citrus hongheensis 2 F Yunnan, China
53 2}l Douyou ]~ 78 Guangdong, China 114 21 K3 2 45 Citrus hongheensis Z:Fd Yunnan, China
54 7Kt Shuijingyou 4% Guangdong, China 115 213 K #A 3 5 Citrus hongheensis 2. # Yunnan, China
55 1 ZF 4l Baiyayou ]~ 4 Guangdong, China 116 ‘H E RS 1 %5 Citrusyichangens's 511t Hubei, China
56 M1t HAll Meihuazaoyou J" 7% Guangdong, China 117 ‘B &8 2 5 Citrusyichangensis 511t Hubei, China
57 & Fg¥) HIAH Lingnanshatianyou J"" 7§ Guangxi, China 118 ZE1LI#HFA Citrus mangshanensis i Hunan, China
58 % il Wanbaiyou V5 Taiwan, China 119 SLAERG Citrustachibana HA Japan

59 #i 4y 3 H Mengguwendan £V Taiwan, China 120 EI ¥ A Citrusindica ENJ India

60 ‘B 22 Yianwoyou HiFg Vietnam 121 iEHE745 1 5 Citrus daoxianensis W1 F§ Hunan, China
61 8030 Pummelo JeH/K Nepal 122 JEELEFES 2 %5 Citrus daoxianens's 1/ Hunan, China

DNA KRB L 50 ng-ul™!, 20°CHRAEEH .

1.3 SSR 5 AFLP 44k

1.3.1 SSR ff] PCR KM SSR 4 #H#i# Kijas 258
IS 1B . PCR Y BRI 20 pl RNAER, MfE
50 ng {1 DNA, 1.5 mmol-L" MgCl,, 0.2 mmol-L"
dNTP, 1.0 U Taq DNA &M (TaKaRa) , 4% 0.1
umol-L™! XU 514, PCR ¥ HFLF: 94°C 5 min,

94°C 60's, 55°C 30's, 72°C 60's, 35 MEK, &
72°CHEAH 10 min. JNVAE PTC-200 Peltier Thermal
Cycler F#t17.

1.3.2 AFLP [ PCR &I AFLP KT SH
Vos 7. & DNA LA EcoR1 A1 Mse T #ET XU,

SRJE I EcoR1 Al Mse I 423k #l T, DNA iZE#, 25°C
B 2 he BEVNERFWIMRE 10 53T I, PCR
SRR A 20 MIEFR: 94°C 30's, 56°C 1 min, 72°C1
min, 8 W AE PTC-200 Peltier Thermal Cycler I3t
1T o W oRm B I AR A TR RE 50 1%, FME T —2
EPEPEY AR ; PCR N A, 55 1 #1H5

94°C 30's, 65°C 30s, 72°C 1 min; *f 2~13 ®1EH,
DNA B K JERRGEIE 0.7°C, FLAL RIS 1 401G
W 55 14~36 1M, BRI N 56°C, LR
551 FAEH .

1.3.3 PAGE 3l 6%5K A I I AR 1k e fie FRL DK 43
SRR Y, RERBEMN, FiES X
BR[10].
1.4 HUEGITH

SrAILL 1A 0 ISk A G, R A BN
THANUARH R, TH S A DA [ B I 2 4
JE (GD) ; J] NTSYS-PC2.10e #tEit AR %L,
SRAFAL R BGERE, 4 SAHN F2/37F1 UPGMA J7
LT, JERIHZE A5 AFLP 55 SSR 514
PR L B0 B [E] SSR. AFLP Py 8 S £ i
HEAT Mantel" AR SCHERT; ] AFLPsurv #AE1H5E 5%
KPSV 0T H 2 VERL A 405 U5
2 HRE5SH
2.1 122 i HIZEE IR KR 5 FhAY SSR F0 AFLP 4 18%§

EREEM

AR5 AL ZE R BCRIIA B 49 XF SSR 4]
PB4 55K [ ranger FRES 5 MU 728 JF ARG HE %
UG SE IR D) HEAT T IR, 1B 31 XA AL . £
BB G, 122 (IR BT 28500, 3t
P 335 47, 2L 332 4%, Z2EM
ik 99.1%, F3 v BOK/ME 90~355 bp Z[H],
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BRI 2 A 10.7 4%, TR AT 9.85 M5E 0.7085 (R 2, B 1D o GiT4i R, 122 5L
P BE TR, A6 DU 16 T A5 7 0 b 3 TR 22 R A W oy A 14 77T 46 MRS PR ERR T
0.1939(CMS8)~0.9073(TAA27), “F-¥JHLK 2 LT N

200 bp

M 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64

200 bp

M 65 67 69 71 73 75 77 79 81 83 85 87 89 91 93 95 97 99 101 103 105 107 109 111 113 115 117 119 121
66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 100 102 104 106 108 110 112 114 116 118 120 122

1~122 SRS RZ 1. M. 100 bp DNA; i Sk Frii A 4EAE Al
1-122. Same as Table 1. M. 100 bp ladder DNA; Arrows showed scored bands

1 SSR 5|4 CATO1 Xt 122 34k RGBS HhagH 18 B
Fig. 1 Electrophoretic patterns of 122 pummeloes and their relatives with SSR primer CATO01(genotypes)

#£2 SSRIMRZMEERE. FEX/. GDE

Table 2 SSR primers, allelic loci, size range and values of gene diversity(GD)

' SSREIY SRR RO HEEZHE ||y SSR 514 SRS BN ESEZ500
No. SSR primer No.of alleles  Size range(bp) GD No. SSR primer No.of alleles  Size range(bp) GD
1 CCTO1 5 150~180 0.5741 17 CMS14 19 132~191 0.8603
2 CATO1 17 100~200 0.7767 18 CMS24 16 123~169 0.8739
3 CAGG9 6 80~135 0.4646 19 TAA33 14 120~180 0.8859
4 CT21 12 150~180 0.7922 20 CMS30 15 146~170 0.8753
5 CT19 13 150~230 0.8486 21 AG14 9 150~180 0.7146
6 ATCO09 10 180~200 0.6628 22 TAAL 4 161~188 0.6324
7 TAAI1S5 14 165~245 0.6106 23 TAA3 11 155~270 0.4459
8 TAA45 14 90~355 0.805 24 CMS31 15 156~229 0.8125
9 CMS10 3 161~175 0.6663 25 CMS21 15 120~237 0.7007
10 CMS7 8 144~355 0.6957 26 CMS20 13 154~273 0.8393
11 TAA41 22 140~350 0.8307 27 CMS39 12 204~255 0.7904
12 TAA27 15 180~260 0.9073 28 CMS45 7 186~198 0.81
13 GTO03 15 115~235 0.8531 29 CMS46 4 179~193 0.1939
14 CMS8 2 140~148 0.4994 30 CMS47 10 162~194 0.7595
15 CT02 6 145~175 0.7503 31 CAC23 5 250~275 0.5598
16 CACI5 4 151~173 0.4708

AN, SEFAGI 4 B ZERNIIE BN 42 LWBIPERA 72%, “EXEE1WRe 4 82 A 5%KF
X AFLP G FEME S A G ik s 3 I Rer~ B2 AN S8 Gt R, 15 AR AT 44 4~ AFLP
W A S TR — SR ARSI E RERERR L. 3 6 S e AR R I T G AR
BT 3 XTI AAE 122 rRENTI R ILY 1 0.21863~0.28445, “FEIME A 0.2445. ShFPa] X 7> Hik
343 4, b 2RI 246 4, MM F100% (R 3, B2 .
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5 1R M e 2047 Marker, 1 ~65; 57 2 18 S M A2 B4 Marker,66~122, b GTalR 1
The first fig from left to right is Marker,1-65; The second fig from left to right is Marker,66-122; See names of genotypes in Table 1

B2 AFLP 5|4 E-ACT/M-CTC Xt 122 M i # HE [El 1%
Fig.2  Electrophoretic patterns of 122 genotypes with AFLP primer E-ACT/M-CTC

#3122 K AR AFLP T ELRE T RO

Table 3 Genetic variability analysis of the AFLP banding patterns among the 122 accessions studied

JIMAE I5¥iiE 14 LA R EZJUNERES FHIEA TR
Primer combination Total band number Polymorphic bands Percentage of polymorphic bands(%) Scored bands Heterozygosity
E-ACG/M-CTA 118 93 78.8 13 0.28445
E-ACG/M-CGA 102 68 66.7 16 0.21863
E-ACT/M-CTC 123 85 69.1 15 0.2305

2.2 122 M FE IR RIEEMAY UPGMA BB 45 R

# 335 /> SSR FRic A1 343 4~ AFLP bric #4745 9F,
KA1 (UPGMA) B350, 678 M
ST AT B 2 SR AR R, TSR R ] A AR
RE BEoEE R (B3, MR 0.61 1
WG SHE, IR RA 2 e 8 ANALRE, 28 T 4LBF Al
2 L0 AN B8 TTALRF N 20K BRFESE (3 /M
2, I RE AR (1 M, FIV
gUNEEBI 2 M, VARSI AR

EEEPRS 1 iE RS 2 58 3 AFRER, SEVI4UN AR
s SRV DG BV RP RS, S8V FE L BT .

5 1 AASEAEABLR $ 0.67 I, SCAT 7 e 7 /N
TH A5 SE BN 2 APl e R RER 1 /A,
H B AT R AR DY 2% 4% 11 AR 26 B2 A 1) = A 1A 3
SEAT A AR 2 AL, RAGE R Y el
TR ANTHRISR SR 3 /N, TP PSS o 52 SCET
K5 AR 4 /N, E R AR A LA
HIRARRER 5 24, DY) R Al 56 6 /L, JL4% 100
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ANRhIE IR 5 7 /N o JErP e 7 /L, FEARLR
$00.71 B, AT 10 4, YEPEEACRE . HrvrEAh.
WA A2 Bl Fro B SRl Vb 4 55
IS [R5 A S 11 61 PO B O = 1 RS PN i 73
il PO RO AR S VPR 1 IR 2C el AR
B R AL 2, A SR 2 A 20 A T e
R LU S [l i ) Al 2R B — 2%, Ik 86 MR —2K.
PEARLZREL 0.74 1, 86 M X 4y pk 8 /ML, WiVLDY
ZE 5 0 e PRI T R AR A R — ML, Bk
Ml BRI G 2hh, SRRl S5 1E oAl
TLAb o S m orahh, MRS, Sa&m. fASCE.,
JetE Rl S AL, 8030, FLEGE D E AN, #E P k. HB
M5 PUET 80 45, & — /ML, WA RS b
0 35 BYTREAOH, BTG RO, 3BT
HEE 0 5 555 3 Bl PSR IE — i e — /v, 3L
AR 62 A — N

TEAHAL R 2L 0.78 W), E/NAL 62 AMHlmT 43 7 4
A1, FEybRh e RS 2 MR S 4L, TR
RS NIONS I R et E I BRI B AT AT ) SR
Fil AN A EL K R 4 2 R LS AR SO A K
N, SRR LT RS 2 VT A R — 41,
AR I A5 VAl 1, 2 5 K i)
A —2H, YLVG IR A S A el S0 HAl A s A
(R JE AR R . IR A KR AR, ekl 1 5.
FEVISCHL VAl 3 S5 S H R ER il — 4, Rk
38 AN A 2 SRS EARBL R 25 0.80 I 43 i 4 41, T
CLOIRA—2, Al BB 28 [ Rl o — 4,
ERAASE RS EARINY VI E /S RARINY N YW1 b €A
Ol AETCLL O PP — 4L, R A
FI13~106 HIATIAN MEMH Sl 0w v HAh 2] 400
FHAE 29 ARSI R B A SR R AE — k2 ik BAYD Al i
A JEARBEF AR Bk AR Ay B A PR
2.3 BEERSH

LR B IS RER W, AR B AN [ S ]
(DRI 7 S ANl . AR A AR R S R A BRI
BAEER B, HhFE RS 5 7 U 2 RS A BE 2
1K 0.7556; APISTEH 21T K BB S8 B M SR as A BE 25 i
i, P2 RS 3 5 5T ARMEEL IR SR g AL BR 5
4 0.3506. TEAMZSAAIEET, Vb AR SE A BT S AR
B PE AR /N, BTV A R R A A
Bt/ (0.0747) , SRR BV e it A4 BH 2
K (0.455) . HAMAMn RSP EZEM 1L 2 5
WEPE SR, ST hh 2 SEMER RN 0.1326; H

2R

I i

—

0.29 0.45 0.61 0.77 0.93
HHLFE S Coefficient

3 122 4 R i 5 UPGMA SR L[]

Fig.3 Dendrogram of cluster analysis for 122 pummelo
genotypes and their related varieties based on AFLP
and SSR markers

AL HER S Sy 2 SRR L (0.1233) 5 B
JHZK 8030 Al L 3G 2 B hhist A% H 2 5l (0.185) 5
AR S 2 B IR EAS FAh LI 280 (0.2381) .
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3.1 [k SSR. AFLP ARic# BI%eR, nf LU et iy
BRI ZE S . ABEFURIH SSR ARIC IR T 99.1%
L&, B TR RAPDIT 79 Al 5t A i 2
81.71% M Z A&, i T AL AFLP £ 201 72%
Z&M. i, SSR AR e Fhrid A A
FEM AN, R AFLP /02 &M E S RET
SSR {H /& AFLP &% 5 ) M 2] 2 2 vk (82 %)
BT SSR ARG WA 1) 2 A& RCE (10.7
%) o Pk, WATLIIER] AFLP 2P, makis |9
Fric o

— R R B4 2 FEEAE ST 22 R H] SSR B AFLP H:
A HT, ARUEFT AU, A5 A AFLP F1 SSR
FRic AT AT N ARG H ] Mantel AHSGHE R
SSR. AFLP #5ic 43 I%F 122 AN PR = Al as A AR 40
REGERE, 2 Fibsic K CBERLERAIHD AR
r=0.81732, R4 Mantel Krilks#EYISSR 5 AFLP 45
CUCHE KUt . 255 HR3E SSR F AFLP 4 )5 825
Fri ML R BOERE 43 35 SSR. AFLP Anic 4t Bty
Mantel LbE, AHICRES 54 0.94562. 0.95918, Xf
SRR BRAE , P P IR) B0 AEH UTIL o NIk, 54 SSR
Yj AFLP bric /0 W& 7oA 50 A BRI A 4
3.2 H%jHli(Citrus paradisii Macf.)/£ £ I8 & A, H AT
RN R R 157 S SR/ o WY s A i Buid e P 8 ]
F AR 7 A AT T, Dy Rk S ) T AT U S
H S A R %] AREER A SSR AR K
B IR BRI W] 12 A3 36 7 Al ot b AR 25 A 23
sk, SEVLAOHRINRE -, XMIRE
Corazza-Nunes 258152 ] RAPD 5 SSR #Fric 2304 LY
FRIZET A AR R 2 o A AL SR (AT 2 A do Cabo’
F‘Siamesa-Filipinas’ SR ERAE—ild) o Bk, £H
YOI RVE AR LR R AT 41, AR
LI oR 20 R B DI — K P 2
3.3 MM FPE) . AT T2 BRI R A4 1 DY
Jikl MEMERAL. SFRh. AKERRI. 2R T
AR SRl B IRBERIE ke, RILAT 5 A
P Al b PR 2 EECH 5 0 FE R 5 S R R R A,
BT 2527 L IR R A AN BB 1S Al 28 14 23 A«
3.4 MRBEAFAFAE,  Fhhy SRR T 43 b B A b
FUEEL SCHAR S PRI AR (R SR, 0T
FrRid il A, 70 A S R A SR R AE i, TS
FUAh S S AR 238, JLBR PR AT B 5 S0 HA PP REZ

IF N FLIESCHAN S @R 2R A OG, XA TR
ARIR T EAIE A KRR — B R 5 AR
Wi AR 454 SSR 15 AFLP bric bk RAPD Rid
RERRMEA U0 I AR R USRS BRI R A OC R, WA
AICH FEREAN . WS, RETTSCHE, Jesh 1 S,
BVl 3 SR ERA R I HICHMRY S5V H
ARSI REAT BRI 1 IX 3, XA 785 RS 45 SSR
5 AFLP #rid bt RAPD #ric AT A4 S8 5 AU
P AT

BT 2 Rl 2 SRRy S A, Btk b
A, ARZ RS A B2, AT DA LA i ) R
FeFPEAY, DRI AL A 2R B K AR AL, TR RE = 1)
B Z R BT S rp s B — 28 S R R e 45
AR T EEFZRMING, WIESHAEKTLHREN
Jfadh VAL O S Y A AR E—ilE, B b
h 30 H A2 VLA A ALy SR D — 4
XSG LR W R T 51 R AC i 3 35 T Fese X b
FHIERTEA R BT RIE N, SR EERERE, 1)
A AW S 2 )R

4 i

SEF W 454 AFLP A SSR 70 TA5iC, *F 122 4
MU TR I8 S B AR G AT T i Z RS 3RS
T 46 4~ SSR FESFPERRIL, SSR FRidHH 99.1%1%
ARG BN TR S 9.85 ANEEALEER, JEH
ZAESE N 0.1939~0.9073; 3k43 T 44 4~ AFLP 4§54
Frid, AFLP bricd 343 M7 2% M2 &M, 3
XY A A TS AR R A 0.21863~0.28445, °F
RN 5 A A e re 2R 82 N2 AT 45
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