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Analysis of Genetic Diversity and Relationship Among 51 Casuarina
Superior Clones by Using ISSR Markers

XU Xiu-yu,WANG Ming-huai ,WEI Long ,XU Bin
( Guangdong Academy of Forestry, Guangzhou 510520, Guangdong, China)

Abstract; Casuarinas are important for coastal protection purpose in China. In recent years, many Casuarinas
clones have been developed. The knowledge on genetic diversity and relationship of these clones is critical to guide
Casuarinas breeding, but still limited. In this study, twenty-two selected ISSR primers were used to amplify the test-
ed clones. A total of 199 bands were obtained in which 154 bands (77.4% ) were polymorphic. The average effec-
tive number of alleles was 1. 5. The Nei’s gene diversity indices ( H) ranged from 0. 174 1 to 0.389 1 and the
Shannon’s information index (/) ranged from 0. 273 2 t0 0. 556 0. The genetic similarity coefficients among the test-
ed clones ranged from 0. 467 3 to 0. 995 0, with an average of 0. 743 0. The results showed that the genetic differ-
ences among the 51 clones were relatively little. The cluster analysis based on ISSR markers revealed that the 51
clones could not be cluster according to their origin and there were no correlation between genetic relationship and
geographical origin. The 51 clones of Casuarinas could be divided into 2 groups when the similarity coefficient was
0.678. The genetic relationship of all the 51 clones revealed by the ISSR dendrogram would be of great help for gen-
otype screening in afforestation project and parental selection in Casuarinas breeding.
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RN 5 DA, A2 TR R O 20 TV D ™
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REUK, e E R TAEE S B E bR S B 7EARR
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KERE AR AR R 258 WA S A SR 2505
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PR ST A (BRI AME LAERA TPk 1 26 To M 2 1Y
ARSI o T JUAE, TR A MR Bl o 7R T AR I i
BT O RS, A B 51 e RfEAE K
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P R AT EHE AR L [ 2R 2238 SR AP 3 & R ok 1Y,
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ST X A JE L B JC M &R B B R L)
F B2 A BB AF TAE & R R ME . B v, B 4h
KFARBRE AL SRR A D EiE, B2k
FHZ it ISSR il FISSR'™®' RAPD " AFLP'"™
AR XA R B[R] A4 Bh HEAA B I R) 35t 4% 20
PERGEAB A AT T 0E5E (BRI ISSR 43 FAric 4%
AR AR B TP 2R 5t 1% 22 R M o0 A L D9 v oK DL i
18 o ASSCFIATISSR 43 FFRicd £ AR 40 b H AT E A 1)
51T R AR T st 5B 22 57, AR F A
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1.1 #l

ZHR 51 AR TCE R IAE T R Aol B
SEAESE BE O I, 5300 R TR R R LV R A R
Bk, THEREMGES A ORIEILE 1, {5
R BOA JBR B 1 L iR i T T DNA $2 5
1.2 DNA 12H

BH R CTAB 3£, R RS ek 30, 76 $82 5
SN 2.5 mol - L™' NaCl #1 5% PVP, #H
AR e SRR A B DNA L 0. 8% iR BHEE i i,
VK 5 G RETHAS I e B2 A4 FE , DNA A 0 7 B
%50 ~100 ng - pL~" fR1ETF -20 CUkAE &
1.3 ISSR 3|

JIT B 100 4% ISSR 54751 B UBC (Jin4 K+

®1 SHLHR

we LR VA S5 MR SRR
1 13 Pt 27 58 it
2 701 (s 28 5 bicyz:
3 9 s 29 Bi2 G
4 91 PinyEs 30 78 Pt
5 K18 IR 31 Gl IR
6 F5 Biye 32 Al I
7 12 it 33 501 %
8 fay 2 by 34 X19 IR
9 41 by 35 76 pinyee
10 2 by 36 4 B
11 65 Fizye 37 # 20 gt
12 701-3 IR 38 82 faad
13 81 e 39 59 it
14 A8 I 40 X2 I
15 w6 I 41 77 iy
16 G88 7R 42 T3 7R
17 9201 fE 43 Al4 IR
18 A8-2 4R 44 83 Eiz3es
19 YT 2 I 45 Al13 IR
20 95 it 46 w8 I
21 98 By 47 c8 A
22 F2 By 43 1 PinEes
23 Al-3 % 49 37 it
24 K13 IR 50 w2 IR
25 503 IR 51 Tk et
26 601 IR

KRR $e 4t FiE Y TRARRA "G .
1.4 PCR ¥ i

ISSR-PCR #"## Sf&F A 25 pL, f33E DNA ( 20
ng + wL™") 1 wL UBC 31#5( 10 pmol - L™") 1 ulL,
10 x buffer 2.5 pL . dNTP(2. 5 mmol - L™")2.5 pL
TagDNA % &M (5 U - pL™") 0.2 L., ddH,0
17.8 L,

FIH 2 [ BIO-RAD 73 w] 42 7 Y PTC-200 #Y %
R84 4T PCR 4718 ) ), ISSR-PCR ¥ 34 2 %
4:94 °C 5 min,94 °C 30 s,iB k455,72 °C 1. 5 min,
35 ANMIEFR AR5 72 CHEH 10 min, 47374 4 °C L}
Ffo H 1. 5% BYTEREWEEE RS B VKR I G 3G 7=y IR
o sE g s HEER BUR R G4 RIC SR .

1.5 H\SZitHH

BRI A T, olidfEe 1T 5
“0” BN 0/1 ZJuBHRsE M, FH] NTSYSpe 2. 10e
BAF#ETT Dice AHALL R %053 7, 1 UPGMA J7 7% 5
" F|H POPGENE version 1.32 3} Shannon
HRIEE() AREEAIEREL(Ne) 55 Nei's FEH £
REVEFS R (H)
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2.1 FEERSEHM

M 100 2% ISSR 519 i e Hy T 22 2575 M LB
EVELE 2 RS A 51 SRR S TCPE R A
A PCR P74 ,22 51975 L% 2, B 1 A5
UBC857 X 51 i AR S AH YA B P 3 25 21, 91
H AT 200 ~ 3 500 bp, L 400 ~ 2 000 bp 4%
WEZ,

22 2553 199 25 DNA 45757, 154 B
AN, 5 77.4% o SFERAGIHY 1 9.0 &,
Hirf UBC807 11 UBCSS7 P4 55 i &2, 45 15 4%¥y it
5, UBC822, UBC842, UBC847. UBC854, UBCS60 .
UBC890 # #aafi /b, AT 6 4%, 22 4554 UBC891
PIER 28 A 4 % i, 1k 100% , 17 UBC890 471
2V E 3R, 50. 0% (£ 2) .

WA, &3 o b, A 8 5l
( UBC807. UBC811, UBC857 . UBC891, UBC890 .,
UBCS813 ,UBC868 F1 UBC826) R A] =4 51 A~ Totk: &
Bl RE A 2, RIBBZE T VPR A &b 2 e 51 4
TR

&2 ISSR ST {ER) 22 S5 MMHIEER

214y 51 (5'3") Ny/% Ny/% Pu/%
UBC807 AGA GAG AGA GAG AGA GT 15 13 86.7
UBC808 AGA GAG AGA GAG AGA GC 8 7 87.5
UBC810 GAG AGA GAG AGA GAG AT 13 8 61.5
UBC811 GAG AGA GAG AGA GAG AC 9 7 77.8
UBC813 CTC TCT CTC TCT CTC TT 7 5 71.4
UBC820 GTG TGT GTG TGT GTG TC 9 8 88.9
UBC822 TCT CTC TCT CTC TCT CA 6 5 83.3
UBC823 TCT CTC TCT CTC TCT CC 8 7 87.5
UBC826 ACA CAC ACA CAC ACA CC 9 7 77.8
UBC836 AGA GAG AGA GAG AGA GYA 12 7 58.3
UBC842 GAG AGA GAG AGA GAG AYG 6 4 66.7
UBC844 CTC TCT CTC TCT CTC TRC 8 5 62.5
UBC845 CTC TCT CTC TCT CTC TRG 8 7 87.5
UBC846 CAC ACA CAC ACA CAC ART 9 7 77.8
UBC847 CAC ACA CAC ACA CAC ARC 6 4 66.7
UBC854 TCT CTC TCT CTC TCT CRG 6 4 66.7
UBC855 ACA CAC ACA CAC ACA CYT 7 4 57.1
UBC857 ACA CAC ACA CAC ACA CYG 15 13 86.7
UBC860 TGT GTG TGT GTG TGT GRA 6 5 83.3
UBC868 GAA GAA GAA GAA GAA GAA 13 11 84.6
UBC890 VHV GTG TGT GTG TGT GT 6 3 50.0
UBC891 HVH TGT GTG TGT GTG TG 13 13 100.0

Bt 199 154 77.4

PN, S HIEBE N, s S ASHEAEG P P ETAHN = (ALG,
C,T),R=(A,G),Y=(C,T),B=(C,G,T) (i.e.not A),D=(A,G,T)
(i.e.not C) ,H=(A,C,T) (i.e.not G),V=(A,C,G) (i.e.not T),

44 45 46
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2.2 BESHMEST
MR 3 AIE 51 A ARBRE AR AR5 7
AR 1.3 ~ 1.7, 3 3L ECH 1.5 5 Nei's
B ZFEEFR 8 (H) e KA 0.389 1, Je/MEH
0.174 1,334 0.288 2; Shannon 15 2355 (1) F& K
{5 0.556 0, F2/ME R 0. 273 2,549 0. 425 1, 4%
KR A T0M: R s AR A 1 st A% ikt

51 0 ARJFREHE Y M4 BHA AL R 0K 0.472 4
~0.995 0,34 0.735 9, ‘27 F1°A8-2" ‘2’ A
VT2 W6 RTS8 C A8 FIC T2 L A82’
FUSF2 T2 2T CHL 2T R GL T
3TAICAL4” Y17 FN37 Z R BIARML R BOK T 0. 95,
R EATEA BRI E IR R b hr 2° f e Gl
Z 1) 1 AH Bl 2R Bk K (0.995 0), 777 5957
‘5037 (K137 K18’ T3k Z R AL RN T
0. 55, R BN AR KNG 2257 .

F3 51MRRREEMMEIEEE SR

Bk N, N, H 1
UBC807 1.9 1.6 0.353 8 0.5139
UBC808 1.9 1.5 0.294 2 0.4359
UBC810 1.6 1.3 0.174 1 0.273 2
UBC811 1.8 1.5 0.299 5 0.4395
UBC813 1.7 1.5 0.2727 0.405 2
UBC820 1.9 1.6 0.3453 0.507 4
UBC822 1.8 1.4 0.266 8 0.406 1
UBC823 1.9 1.7 0.389 1 0.556 0
UBC826 1.8 1.4 0.2250 0.348 9
UBC836 1.6 1.3 0.1958 0.2955
UBC842 1.7 1.5 0.2815 0.407 1
UBC844 1.6 1.4 0.2399 0.354 6
UBC845 1.9 1.4 0.287 2 0.443 0
UBC846 1.8 1.6 0.326 9 0.474 2
UBC847 1.7 1.4 0.246 0 0.368 6
UBC854 1.7 1.5 0.288 8 0.416 2
UBC855 1.6 1.5 0.249 0 0.3575
UBC857 1.9 1.6 0.366 6 0.5315
UBC860 1.8 1.5 0.2932 0.4347
UBC868 1.8 1.7 0.365 5 0.5237
UBC890 1.5 1.4 0.218 8 0.314 4
UBC891 2.0 1.6 0.361 3 0.545 0

Sy 1.8 1.5 0.288 2 0.425 1

VE <N, B B DB N, AT 205 (3 3 OB 1 Shannon 3 14K
H;H:Nei’ s 38N ZEEMERRL
2.3 BEROWER

ST BAEA S A AR RRE O R Z R RAE C R,
FIFH ISSR WAL ALl R B MR R 2R B (B 2) o JF
A PR BHEAR LR ECR 0. 678 B, Al 953k 2 KK
BEA T KBERE M KI8T, W27, 957 ‘KI3’,
503 T3k 6 ANTEE R, AT RS 1T

SBE 5 MARML R K 0. 75 B, RG50S 12K 50 K 6
AL AL 1371 AN TEE R 2 1EE 76 |
CTTORNCW8’3 ANToMER A 3 G580 Asg’
50173 AToER 28 4 AL 5971 N TR S
AIFE W6 <78 F1 G883 MM R4 6 4k
‘7017 837 17 ‘377 934 ANTHER.

3 ik Eitie

3.1 ISSR ZTEARMEREE ZHMESHTHEI N

ISSR ( Inter-Simple Sequence Repeat) f1 T B f £
APEE FRE PELF (DNA H b 7 YR S v R A
AT BT N T RO SRR R e
L HEVERT 58 S UK 2 L A SC6E A JRE # 1SSR-
PCR 4" B SOV AR R AT TR S ek, dsr Tk G
T ISSR-PCR 43 H7 0 52 W AK &, I A AL A4
RIAT T 2801 Wik, ORUE T T S5 R TE
W7 TSRV . WS4 R AR B ISSR FRic 78 AR BT
RIS B ) 22 A WA RO S TG T AR AL o
G FARDE 3 HI T3 Hr AR BR B 0 3 6] st 4% &2
FEPE,
3.2 KRELURKESHHE
ZRTCTER T 7R A i SO A A R ROk,
ISSR LR ER M 51 D ARRR B ToM: R I A BEFOK
P B MRy 126, AR P, RATARR
‘K18’ W2’ ‘K13’ ‘503 e S5k w957
TR RAE A B R AR TR 19 Aot
R 25 MR SR | MR RE R, B
B 2 K. WM EHER E 9 5T ALER
“X19° AL REGA 0. 819 1, Sm A ICMER ] 2° AR
FEGK 0. 829 1, X2y T3 AR B 35 1% B¢ 50
B R A0 R IO ZR R A RAR U B A 45 b DX 33
ZG I, A DX B A A B, b BTG IRAR BB , il
o MR PH PRI S o PR, 2 ek &R R O R I i
HHORPEAHTA K
3.3 SINMAKBRELERNEESHEE

RIRBEFHEY 7 ATE R A 4 A8 96 Fb, 1
S FARc BB E 2R, Yasodha %5 Fi] ISSR
H1FISSR F AR T S ARBR & 1Y 6 SFf KR R
[ 5 AT 12 AN A 8 A AR R B FE i, ISSR 3y
R 1T AL ARRLRECK 0.251 0, ABFSE
STAAKRBRETCE RALFR N 0.467 3 ~0.995 0,
LT RN T7. 4% , AT 3L HE(N,)
A 1.5, Nei’s ZERZHEMFEE0(H) 4 0. 288 2, Shannon
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0.66 0.67 0.75 0.83
LEPES

0.91 0.99

P2 RSP AR ISSR By LAt b i ST M AR ETEME R AR

FEIEE(D) R 0.425 1, IR H R AE et 14 3
filte FRHJFP, —J& i T 20 4l 50—60 4E4LTR
T ARG I A b X = AR 0 ACJRR ¥ L 4B
JRR B FURLAS A JBR 2 3 AN A A, JFL v S5 58 AR JRR B o
60% L) _I-,80—90 AT 2544 1E & th iy R Jo
RAK H T RS R AT SR A sl 5 14 1 5
HEEAR L BE RN REIAR , it ZHE AN R R
AP B JEE 28 R L A P IR A R T 5 0 2 FH A AR
HH P EARMRL, BHE 2L — RS E L E
H PG RN SR A BBE A E S, 1 e L A
AT B —, PRI, A )5 R T B 1k AR RR 8 3t % 2 4
PERIE—2 0% W20 T AR R A LR IR AF
A R T3 RO T R B 52 4% A, i 2%
SUGERFR S 2 TAE, A B Y KR AR (1) 35 4 5
filh, LB PR A I EHE
3.4 ARERRETHERNEZESHIA

AR IR B AE SRy 3 [ 2R i Y T B 4 MO Tl AR ) 24
FWF, EERA T AR AR . B A AR RR B
TCPE R RN & R, 25 1 X AE A 773 sl rhoil
UM R S — R el LR R R R

RIGHER, 767 &R, A13 LR S 95% U I, 751
B, 59 ot FR E 95% Db A B — 0 ot R K
R ARG Bl oy Hh R A PR AE K iR Ry

U EEERE RS I 7 B OMAS R A TR R B AU 2
BRI , T R IET B A R TG 2 T 1 I B AR
TR R, B0 AT 2438 SR AR A e A7 1, LA
P GE TR 3P ObR A a5 £ RE R 38 i V6 )7 40 ARG A=
B T ARAME B AT IT 45 R 21 .51 4
SRR W27 W6’ [ “KI8' [ “Gl’  “KI3™ |
‘X197 FE )R A KO A Y Gl W
‘C8’ 7017 ¢ A827 ‘501 Hip 5t HiXFE S Fx i
“GLT X197 X2 CG88’ HiiF A AE S i
207 7017 W2’ . 597 “AI3’ ‘KI3’ ‘X2’
‘W6’ xfih B ik I IRPURE . A RO g
FIF XS B AR, 2700 % BB e AT 2Z 8L
A S G 5 22, 0 K18 L W2 T K137 4=
KA (H R 20 R BT, N T BV B oMot 1%
AN N BRI R AU X 3 AN TR Gl
5 G88” B i e I AR HGH , T BT R& C R
ez, TR ERHAFE T 7 FH B R 184 o Bl 47 AR 119 3 4% 24
P, LREIPLE AR R A S RE, L, 2T IS-
SR Zr FARICEE S 55 2% K R BRI AE 4y 7K F -
BRTHERTC M RS AR E L KR, A TG AR
B R ICHE R R K B R CEAR RS T
BRI , A3 R0k ek 7 0 B AR AL L Al
A1k,
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