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Table 1 The tested walnut materials
SRAE SRAE IR
EiRe2 [P B Era s AR B
1 JCE (FFD WabAE R 18 FLWRE 2CEARD Wbk
2 LA (FRFD WALA R 19 FEENCEARD PaE Y14
3 U (FRFD WALS R 20 RIRAEEAERD WAt Ak
4 Tk (FRFD WAbSE 21 FIRAEEAERD WAt Ak
5 RALR) WAbSTE 22 FSRAKNEERD Wb
6 [EEAGES) WALSTE 23 HEEAN 1EAERD  WHEEWL
7 it LERD  WHALAS T 24 HEESER 224D WL
8  HmE 2CEARD  WHbSE 25 NEREEEAERD WAL
9 wmE 3CEAERD  WHLAE 26 EFEHCRARD WAL
10 FEIED 1EAERD  WdbsE R 27 UIBECGEAERD WAL
11 FEIRD 20E4ARD  WdbSE R 28 WEN CGEERD WAL kA
12 JuRWEGERAERD WdbsERE 29 F 2GEFD i
13 EAEGRAERD WdsEE 30 1R 185 (A i
14 T LEARD  WdbS R 31 FREMCGEERD ke
15 T 2CEARD  WHbS R 32 BN LCERAERD  ILTEwE
16 JIRE3CEARD  WabS R 33 BMEIERA 2(SZAERD WP
17 FrWmg 1CGE4RD Wik 34 Bk 1 5D LI PE 43 B

L2 HEk

1.2.1 ZHFE4H DNA 2B R Sharp £ sk B CTAB
BRI 4H DNA, B0 A1 R 200 mg B T i pk
MR TR IR R AT B S R, IA 1 000 pL
CTAB #2184, HEE.OERA 65°ClEEAK B+
30 min, & FE 10 min BiEES 1 K, 10 000 r/min &
> 6 min, BB OERNRZEIRE, W EEB AL
TRFRA B/ S/ S EE(25 ¢ 24 ¢ 1),iR4),12 000 r/min
B0 6 min, FIEB TR E.OE L INA SR E
{5+ RNEE24 ¢ D, FE43HE 2,12 000 r/min B0 6 min,
B BRI 2 R —20°C oK 2B IR A1 G
7 —20°CYLYE 30 min A F,12 000 r/min B.[> 10 min,
E B, VIERTE BT 50 pL BREAKH B HIE R
A—20°CHkFEH & .
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1.2.2 PCRM{AZ PCREMNIERILE 2,
1 M 2 3 4 5 6 7 8 9 10 11 1213 1415 16 17 M
*2 PCR KRk % s
Table 2 PCR reaction system //// .
A 10 pL BRI R
2X Taq MasterMix 5 ul
Forward Primer 0.5 uL
Reverse Primer 0.5 pL
Template DNA 30 ng

RNase-Free Water up to 10 pL

1.2.3 PV EREK PHEEFE R 95°C 5 min;94°C
1 min;50~55°C 1 min;72°C 1 min,30 ME, £J5 72°C
FEAH 7 min, K=Y 8 Yo W R AR T 3R TN U Bk v
B Pk Ar B, 200 V ELPK 1 h 24, BUH #E4T 0. 1%
AgNO; %eft 10 min, 2B FK L 2 85, A5 6B
(1. 5%NaOH, 0. 4 % &) f) 2, ZE 58 AR A B AR I
ek,

2 HRESW

2.1 34 AR R BT IR 2 A

NI 24 X351 4R B 11 Xt 18 44 5 0 LR
BV RS, 34 b RE S 4T RAMP
P YY1 T ISR DNA %3 . R 3 aTLIEH,
ANFABIMEAFR M B F Y AT ZSEAR, 519
RAMP2-S438 ¥ 3 /) £ M & W&, R 93.3%, 514
RAMP1-S26 ¥ 3 2 RAK, Jy 62. 5%, HRTIMHY
LZEMNTFTEZE. 11 45|99 =Y 3na 25054,
Iy 185 45 DNA R B, K 142 K BFZEMH. 2
SYHRR 76. 8%, B PP M 9~19 KM
W PR 12.9 2%, B RAMP FRic G818~ S 306 i ]
BRMESSHE S ZRERER,

B 1B 2 ¥ 44 i) DNA § 3% B ok B 3%,
RAMP 5|18 2| 5 38 7= 4 | Wi R/NEEAS B 7E 130~
750 bp Z[A],

x3 11 WBEYEIWEZRSF PR EEE

Table 3 The amplification efficiency of 11 primer in walnut varieties

SIMHE MY HER BOTHER SAMRWHLEY
RAMPI1-8427 15 21 71.4
RAMPI-S8372 16 20 80.0
RAMP2-S322 9 13 69. 2
RAMPI-8250 15 20 75.0
RAMP2-S250 19 21 90.5

RAMP1-RAMP2F 9 14 64.3
RAMP1-526 10 16 62.5
RAMP2-S427 11 16 68.8
RAMP2-S381 10 13 76.9
RAMP2-$438 14 15 93.3
RAMP2-S26 14 16 87.5
it 142 185 76.8

2.2 34 Y HEE S R AL SR R
F I8 Nei 2209551 F 11 X8| #7741 185 &9

B 1 #PoZskmi RAMP i1 i ik B
H:MAREE 20 bp DNA,1~34 M E 5% 1 H[F. TR,
Fig.1 RAMP amplification electrophoresis of

part walnut varieties
Note: M stands for 20 bp DNA; Sample 1~ 34 in Table 1 with the

same. The same below.

B2 #oZskmi RAMP i1 i ik B
Fig. 2 RAMP amplification electrophoresis of

Part walnut varieties

BT ) G A M DL R B GS Mg A A S R AL
GD, Z5RFKH,34 By i ] 14 38 74 1 5 3R O
7 0.0274~0. 48485, oo, 10 SH1 34 S [HHF R &
K 0. 48485, B — 3 Z [l )R BE B AR X B0 52 5
3 SR AR H /D LU 0.0274, KW =3 2 [A] K 3%
HRHE RAMP 710 B8 158 0 38 2 AR DL R 50 R
UPGMA £ 37 R 717 A BIMPIR K (B 3) . 78
BEEEES 0. 20 AL & 42 AT K 34 e db dl 23 D Uk
X1 RREHE 1~17 SHMH, HF 1~4 SnE @
T E BN AT R RS SR S
KA ATV R R 7T~16 SH“A T T2 7™ i
HOSEAE KM 517 5387 S 9T g 2R B AL AR, 590 TT#
B s T L PR BART . 5 2 RN 18~28 5,
31~33 SAEfRD . X —RE A 40 STAE KA, 3R L B
AL BRIK, AL ETT] Sk VA L PG i FH 55 3 SR A 3 8
NEZR. %3N 29,30 SR, X 2 MG E
S, 2 SR T SRR Bk Y, AR T AT AL A MRl B B
FERE AR . 5 4 200 34 SREA . XARA AT
N 23 e ST SE A B R TP RO R A o B R
H—2, R W5 HE AR i ] s L 22 AR
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Fig. 3 The clustering figure of 34 walnut samples

3 HrHitie

RAMP FricRE#E ~ SR i B S i 2 5. &%
WA RAMP 2R, X5k B AR XY 34 63 Bk AF
BHEART TR0 SR BR ZHE WY AR ZE
M, 2B MR 93.3%, ZSMRAKA N 62.5%.
R RAMP #ATE BB DNA 8805017 7] D48
71N 34 G AZ Bk B B R 1) 10 38t 4% 22 RE A, S Ak o e A
FEFRIBIFLBE T 2R

BB B A 7E B i 2 8 5% . RAMP fRic &
MAESKRIERBERFFET AT FE ML
AR5t 34 Gy BCBRAE S IR) B 38 A5 A S R B0k 0. 0274~

0. 48485, HH,10 SHIAH 1 F1 34 B-& I 1 S listfLiE
BRI, 2 SRR 3 SR (Al BE B iR .

Bk SRl R AR — B M MU E . R T
SRS 34 MAEMRI R 4 2855 1 2K 1~17 54
an L, 1~16 SRR B A TR ™ = e B, 58 17
BRERIIR F T 5 5 M 3 B (OB 2
I TR R Ry F b Bt T b 4 H B b XAk A
PR Z S B R IR FRE 5 5% 2 28 18~28 5 .31~33 5
FE & 4Bk B TR b L He XA 384k b4 KAT I X
FIBRAK L 5 B R L S 1T 3K v8 LI Pa v BH L R B
PR “Ur FEAZRE” 540 5L AT b R AT LI FP BB A X RN
BT 5 56 3 289 29,30 SHEMET R R, 5
HE R R kst % IR B AT 5 56 4 2K 34 BREm R
IPE4E @ SEAE R E B AL R b, S HE 3 KRB
B RRBIL,
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Study on the Genetic Diversity of Walnut Germplasm Resources Based on RAMP Marker

ZHANG Jian-ying"? ,MAO Xiang-hong'? ,ZHANG Ying-ying"**
(1. Hebei Engineering and Technology Research Center of Improved Forest Variety, Shijiazhuang, Hebei 050061;2. Hebei Academy of Forestry

Science, Shijiazhuang , Hebei 050061)

Abstract; Taking walnut as material, 34 walnut germplasm resources were analyzed by RAMP technology, in order to

establish genomic DNA extraction method. The results showed that eleven primers amplificated 185 DNA bands totally,

142 bands among which were polymorphic. The rate of polymorphic bands were 62.5% ~ 93.3%. The dissimilarity

coefficient among samples were 0. 0274 to 0. 4848, which indacted that 34 walnut germplasm had abundant genetic

diversity. RAMP wass a feasible approach for DNA fingerprint of walnut germplasm resources. The genetic basis of

walnut had a certain regional features,and ‘Shimen” walnut was a relatively independent cultivated population in genetic

relation.

Key words; walnut; RAMP markers;germplasm resources;genetic diversity;cluster analysis
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