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Abstract: Thirty RAPD primers were utilized to amplify the DNA of 21 germplasms of Zanthoxylum bun-
geanam. The genetic distances among different samples were calculated and cluster analysis was conduc-
ted. Two hundred and fifty-seven DNA fragments were amplified, including 186 polymorphic bands(which
stood for 72.37 %, and each primer amplified 6. 2 polymorphic locus in average. The result showed that
genetic differences existed among the 21 germplasms. The samples between Hongputao from Hancheng
and Dahongpao from Hancheng had the smallest genetic distance at 0. 290 4 in average, and that between
Goujiao from Fengxian and Baiputao from Hancheng had the largest genetic distance of 0. 833 6 in average.
Difference among individuals within the same germplasm also existed in different degrees, and individuals
of Dahongpao from Shandong had the greatest differences with 0. 087 2 in average, however, Linxia 1 and
Dahongpao from Fengxian did not have significant individual difference. When the genetic distance among
0.529 7—0.576 3, 21 germplasms clustered to three groups, when the genetic distance among 0. 496 3—
0.503 7, it could cluster to seven groups. The analysis of RAPD reflected the complex genetic background
of Z. bungeanam. The results obtained could support the identification and classification of Z. bungean-
am.
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WA (Zanthoxylum bungeanum ) vy 45 Bl HL 0
5B E A PHERUR ALY e —Fh T B RIER 528
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/NP T RPN 2Ry (= ISR - s 5T S B
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WA A A AR TR L V5 B 22 . A1 [R) 44 S ) F ) 4 5
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ot B BE PR AT TERE T OB B R A2 b BEALY 1S 2 38
P DNA #r i€ (random amplified polymorphic
DNA,RAPD) . &3 JLAF B T8N )32 10— il it 1
PRic s AT ST 8% ZRETE R ) TR ARHESE R
 RAPD AR M DNA 377K ¥ EWFSE T AL
BEVR 22 A5 AE 0 T AEARURN BT B U5 A0 Wi B AR A AT A%
M EA EEE L,
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Table 1 The materials of different cultivars of Z. bungeanum

bR 4 5 b R4 b
1 K IR 11 74 2 H I8 P ik 35
2 bR g oo FOE |27
3 G L K 2T He IO ITE=Y
4 VAT E - L)1 AR WAL 1 B
5 o 3 4T 7 4 B P ok 3
6 L NAR ] B 75 3
7 INAR /N IS
8 IR K ITE
9 WE 1% o =
10 THHR o2 7 R B
11 BUE1Y BN
12 4 H VB
13 JRE B B v XL B
14 R 35 ol R
15 KB B AR R AR B v XL B
16 JREL TG 3l A e 7 R EL
17 AL B 7 XL H
18 B Hofr s
19 A I B A HoR R
20 TAR R A Hol kA
21 B IR 9 5 B 78 3 I

12 RBMFE5EF

B8 BT B BEHL S %) (random primers) € H |
WY TN, TagDNA B & 3 Fermentas
/NE).100bp DNA ladder. 6 X loading-burffer i H
Solarbio 7% &), ANTP Wy H g 4 ¥ TF 2 Al
PCR ¥ #44{¢F MJ Reareh PTC-200, B, kA fy b 52
AN—AERT AT DYY-1T B, B 1R R %N
Bio-Rad B % & 5 .
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1.3.1 DNA #5440 KM CTAB
PO HEEC DNAL 0.8 Y6 il A b R R AR ik ARG T
DNA Jit fi , %8 b 43 )6 0% B 1H 4 DU vk B A 4l DNA
WHERRBEM 50~100 ng « uL"'HI T PCR 744,
1.3.2 314 A PCR & PCR Wik & A
5 BiH DNA,1 pL;10 X buffer,2. 0 pL;dNTP(10
mmol « L™ '),0.5 pL;MgCl, (25 mmol « L™'),2.0
pLs FEMLEH (5 mmol « L7'),2.0 pul; TagDNA ¥
GG U pL 1,004 pLsii ddH, O e 4 i ik
R 25 pl, P HEF)T R :94 CHIASPE 2 min; 94 C
A 30 5,38 CiBk 30 5,72 CHEAH 80 s, FHFFR 38
UGITEALGE R G T 72 CJG LM 10 min,

2 3 s F 5, A 300 % BEHL 51 4 (random
primers) H1iii ik it 30 MHRE WY Y HLZE
PR W 51 ) 347 PCR §7 88, BUP 89 7= 9 hn 7
pL A 2 pL 6 X loading-buffer, F 2 %6 Byt 5 4 B i
HE R IR (3~5 Ve em ™), BLIKZ5 5 ] EB %
WY {5, 7F Bio-Rad BEM MR R4t BN K5
M Quantity One {4 BEAT 4 3G 25707 00 K600 4347
1.3.3 & ¥#EA® dxEh DNA 5 F il A
WAL 1, oA e 0, T4 FF 5 22 18] 1Y 35t 1% BE
B AR TR 6 RR A A T 9 SF- 2438 A% B B R A%
i TR W O G S O B SRl
UPGMA #E17 R 253 #1, I 5 T Rogers i3t 1% 15 &
REC R I,

2 HREN

2.1 {EHFREIER RAPD § #iL# o4

P17 R Bt 2 T AE 200~2 000 bp Z[H],
30 51y B 257 S, Hoh 2 A5 &
186 5. i MM EY 72,37 Y0, X Bl 2 PR
PR AE S [ b 5 9% R 22 ) i L A 3 B A [ — o
AR Z ] . 519 S10 F S167 § ikl ki i %
¥k 10 4,814 S65,S160.,S164,S169 H1 S211 (1)
R R 6 TS O R I S SRS T T R E Y
6.2 %A ZBMWIEGE2.B D,
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Table 2 Results of PCR amplification of different primers

EIR7E2 S L% G 2 &7 Y SIARR PR 2EWE Y SIARR PR 2ENE Y
S59 11 8 72.73 S160 9 4 44, 44 S211 5 4 80. 00
S62 11 7 63. 64 S164 6 4 66.67 S10 11 10 90. 91
S65 8 4 50. 00 S166 8 5 62.50 S43 7 7 100. 00
S68 11 5 45,45 S167 12 10 83.33 S38 9 7 77.78
S87 11 6 54,55 S169 4 4 100. 00 S51 6 5 83.33
S69 8 7 87.50 S178 10 9 90. 00 S350 7 5 71.43
S95 9 7 77.78 S201 9 6 66.67 S278 8 7 87.50
S157 8 7 87.50 S205 12 8 66.67 S40 9 5 55.56
S159 10 7 70. 00 S207 6 6 100. 00 S156 7 5 71.43
S23 9 5 55.56 S218 8 7 87.50 S444 8 5 62.50

B 1 35]4 S10 7 EBER
Fig.1 The result of RAPD amplification of the primer S10
W VKB 1~6 Wb B8 S 7~ 12 WAt 1l K4 Ml 13 ~16
VTGS W ARG 17 ~ 24 35 3% 11 7 8 450 MLl Marker (2 000,1 000,
750.500.250.100 bp)
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21 5y Ak BEURP BT W% R [B) Y a5t A% R (GD)FE

0.290 4~0.833 6 Z [a], it 4 F J5i 6] 35 4 A [F) f&
1 35 1% 22 S5 o AR AT 352 A% L 5 R AR AL 2R 50 mT R ARl o [
RSk O R 3T H: o I 2T R 2 AR e RO 2T M
WAL IR B B (GD=0. 290 4), & W] 2% S & /N AH L
PEGEZROC 0 fe T s 9 30 11 4 25 480 XU BT 26 44 4
{14 35 1% B 85 B ik (GD=0. 833 6) . B 25 St dje KL 3%
5 2 ORI PR ) et (36 3) . [R) — R R WR U
AR T] ) A7 76 A TR R B 1Y) 25 5 v Ll AR R 21 MY
AR ) 22 5 85 K AR ] S 249388 4% 5 85 0. 087 2,4~
AR I fe K a8t AR HE B S 0. 149 3, d/h i AR IE B
0. 010 7 I B — 5 1 RUEL LT MO A 4% (1] 382 1% 11 B9 45
0 FEIX 2 A5 ol oA AR ] A A 0 1) 25 S (3R )
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Table 3 The average genetic distance among germplasm resources

T 5 g 21 20 19 18 17 16 15 14 13 12 i g =
1 0.3539 0.4548 0.4956 0.5459 0.5208 0.5710 0.5247 0.6586 0.5500 21
2 0.424 7 0.3869 0.5238 0.6076 0.5129 0.6505 0.4867 0.6456 0.5090 20
3 0.3940 0.443 1 0.5130 0.6085 0.4816 0.6546 0.5080 0.6448 0.5335 19
4 0.4853 0.477 4 0.416 5 0.496 0 0.5944 0.4511 0.5710 0.6642 0.6050 18
5 0.4347 0.4907 0.4836 0.461 6 0.6602 0.2356 0.6808 0.7902 0.5609 17
6 0.4387 0.4652 0.4568 0.508 6 0.2904 0.7051 0.5132 0.6722 0.5020 16
7 0.5430 0.5208 0.4816 0.5079 0.4221 0.3980 0.6690 0.8178 0.6611 15
8 0.5433 0.5505 0.5231 0.5461 0.5145 0.4705 0.304 9 0.6221 0.486 7 14
9 0.5618 0.5248 0.5692 0.4990 0.5277 0.5917 0.5449 0.5468 0.605 5 13
10 0.6456 0.5534 0.5891 0.5664 0.5296 0.5590 0.5092 0.5314 0.4034 12
11 0.616 8 0.576 5 0.5923 0.6006 0.5689 0.6119 0.5740 0.5638 0.4949 0.4218
12 0.6538 0.6594 0.6162 0.6055 0.6044 0.5891 0.5609 0.5495 0.5543 0.5159 0.487 4
13 0.5527 0.5109 0.5528 0.6989 0.4616 0.5086 0.5079 0.5461 0.4990 0.5664 0.6006
14 0.6170 0.5524 0.5774 0.6221 0.5609 0.5396 0.5991 0.5546 0.5430 0.5494 0.546 8
15 0.8336 0.8252 0.8032 0.8178 0.5666 0.7489 0.7015 0.6816 0.7397 0.6801 0.699 2
16 0.5456 0.5572 0.5655 0.6722 0.5900 0.5440 0.6237 0.5755 0.5618 0.5525 0.5277
17 0.7803 0.7902 0.7696 0.7902 0.7127 0.7267 0.6793 0.6619 0.7260 0.6473 0.667 4
18 0.7083 0.7296 0.6824 0.6642 0.6205 0.6546 0.6505 0.6119 0.6290 0.6239 0.5952
19 0.6609 0.5609 0.6188 0.6448 0.5618 0.5516 0.6084 0.5710 0.5765 0.5238 0.4743
20 0.6253 0.5980 0.6298 0.6456 0.5559 0.5974 0.6127 0.5845 0.4929 0.5459 0.52338
21 0.597 1 0.6323 0.5963 0.6586 0.5935 0.6373 0.6297 0.5899 0.5364 0.5440 0.5543

T i 4w = 1 2 3 4 5 6 7 8 9 10 11 T g
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Table 4 The genetic distance among individuals

T 4 1 2 3 4 5 6 7 8 9 10 11
e K s A% I B 0.0625 0.0317 0.0625 0.0725 0.0923 0.0825 0.111 7 0.149 3 0.0000 0.021 3 0.092 3
/Nt i PR B 0.000 0 0.000 0 0.000 0 0.010 7 0.010 7 0.021 3 0.0213 0.010 7 0.000 0 0.000 0 0.010 7
- ¥y 3 4% B 0.0323 0.0163 0.0365 0.0385 0.0595 0.042 7 0.056 8 0.087 2 0.0000 0.007 1 0.046 7

T 4 12 13 14 15 16 17 18 19 20 21
KRG B 0.0524 0.0725 0.0923 0.0213 0.0421 0.0000 0.0107 0.0107 0.0317 0.021 3
B/ L B 0.000 0 0.0107 0.010 7 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0O
8388 4% 0.0197 0.0385 0.0514 0.0092 0.0212 0.0000 0.0057 0.0057 0.0205 0.016 3
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Fig. 2 Cluster tree of Z. bungeanam
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