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ZHANG Mu-qing" ‘®, HONG Yi-xun', ‘1l Qizwei?, LIU Shao-mow’, ZHANG Chui-ming?, YANG Rong-

; zhong' (1. Key Lab of Eco-physiology and Genetic Improvement for Sugarcane, Ministry of Agriculture, Fujian
* Agricultural and Forestry University, Fuzhou 350002, China; 2. Guangzhou Sugarcane Industry Institute,
~ Guangzhou 510316, China), J. Plant Resour. & Environ. 2004, 13(1): 1-6

Abstract: Inter-Simple Sequence Repeat (ISSR) molecular markers were used to detect the genetic diversity
among 30 clones of Erianthus arundinaceus (Retz.) Jesw. collected from eight provinces and regions in
China. Eighty-seven polymorphic bands were produced totally, average 5.1 bands from each pair of ISSR
primers, average percentage of polymorphic bands was 64.89% , and mean polymorphism information content

. was 0.58, which were indicating the rich genetic diversity of E. arundinaceus in China. Based on the cluster

and principal component analyses on the genetic characteristics, all the clones could be divided into 4 groups
according to the nearest phylogenetic ne]atlonshxp ‘In most cases, the clones from the same region were in the
same group and only the clones from few regions could not be clustered into the same group, which

considerably. presented the geographical distribution of genetic diversity of the tested clones.
Key words: Erianthus arundinaceus (Retz.) Jesw.; ISSR marker; molecular polymorphism
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Table 1 Names and sources of tested Erianthus arundinaceus (Retz.) Jesw. clones

NS B b2 ] w®E &K p3
No. Names Sources No.  Names Sources
1 L7 79-29 Jiangd 79-29 YLP Jiangxd 16  J7% 159 Guangdong 15 J"Z Guangdong
2 Bt 78-1-8 Guizhou 78-1-8 B Guizhou’ 17 HGEBIF Meixianbanmao J"7R Guangdong
3 %25 Dehong2 , ZH Yunnan - 18 M 78-1-10 Guizhou 78-1-10 FM Guizhou
4 BUYP KA Baishapodabaicao ¥R Hainan 19  J7# 51 % Guangdong 51 J"#R Guangdong
.5  7P§ 76-I1-10 Yunnan 76-11-10 Z B Yunnan 20  FM 78-11-03 Guizhou 78-11-03 #M Guizhou
6 Va1l 79-19 Sichuan 79-1-9 P4 )1 Sichuan 21 . {L¥G 914 Jiangd 914 YL Jiangxi
7 B 25 Yacheng2 #§7 Hainan 22 =B 76-1-013 Yunnan 76-1-013 ZB§ Yunnan
8 VLV 834 Jiangxi 834 7LV Jiangxi 23 ¥ 92-79 Hainan 92-79 ¥5F8 Hainan
9 B 15 Yacheng 1 ¥ Hainan 24 ¥ 92-109 Hainan 92-109 ¥FR Hainan
10 §9JI} 79-1-11 Sichuan 79-1-11 PJI| Sichuan 25 ¥4 92-102 Hainan 92-102 ¥ Hainan
11 29)i} 79-1-22 Sichuan 79-1-22 P Sichuan 26 ¥ 92-105 Hainan 92-105 %575 Hainan
12 & 79-1-1 Fujian 79-1-1 R Fujian 21 % 82-133 Yunnan 82-133 ZF Yunnan
13 BN 3 S Yacheng3 ¥ Hi Hainan 28  ¥5Fg 92-106 Hainan 92-106 ¥R Hainan
14 $M 78-11-06 Guizhou 78-11-06 HM Guizhou 29 I 87-31 Guangx 87-31 78 Guangxi
15 71| Sichuan 0  ZH§ 8269 Yunnan 82-69 Z# Yunnan

P41} 79-1-29 Sichuan 79-1-29

1.2 %EZ DNA fRE

2% Dellaporta, Wood I Hicks ¥ (1986 #% il 85
j&[lZ]o ’
1.3 ISSR ¥ R H>=H R

TERBTEIHEKS YRR L, 2 24 Akl

University of British Columbia Biotechnology Lab( UBCBL)
HIRFI51Y UBC#9, X TP REH 16 T 17 1#
% (595 WK2) . PCRIZ Bk R 20pL, f1351.5

®2 FATFHFTMR ISR SHH3I9E

Table 2  Primer sequences used in ISSR anmalyses of Erianthus
arundinaceus {Retz.) Jesw. clones
ISSR 514 Gt )2
ISSR primer Primer sequence
UBC#5 AGG TCG CGG CCG C(ACTG) AT G
UBC#6 AGA GTT GGT AGC TCT TGA TC
UBC# 10 (ACT)(ACG)(ACT) (TG),
UBC#13 (CGT)(AGT)(CGT) (CA);
UBC # 20 (GGGTG),
UBC#23 (GGAT),
UBC #28 (GACA),
UBC # 46 (AC)(CT)T
UBC #47 (TC)s(AG)G
UBC#49 (TC)s(AG)A
UBC # 51 (GDg(CT)C
UBC # 56 (CT)s(AG)G
UBC # 61 (GA)g(CT)T
UBC # 65 (AG)s(CT)A
UBC #66 (AG)(CDC
UBC # 93 ~(AG)C-
UBC#94 (AG)T -

mmol * L~! MgCl, . dNTP {54 0. 15 mmol-L™'. 5%
200 mmol*L~! \DNA 4% 0.5 ngpL~'Fl Taq B§ 1 52
fi, PCR ¥ 18 )X N 7E Eppendorf Mastercycler Gradient

TR AT, Y BFE R MCHAEY 7 min 1 4

FE3R; 94°C 30 5,50°C 45 5,72°C 2 min, 45 MEFF;
T2°CHES#H 7 min, | MEF . T IEEHG, LA GeneRuler
100 bp DNA Ladder Plus 24 marker, i &7 0.1% EB
B 1.5%BE BRIk , ZEHLIE 160 V(4 V-cm™ 1) K
B4 T, B3k 2 h, VILBER LOURMAT 2 &) 8
BAR R G BRI '
1.4 ¥EFit5SoH
 BLA VILBER LOURMAT 7t H] I8 LR R &
BiolD* * BTk, Xt E R AT M . B X
AT B3, FRIEERE R R A
¥ AERESSIRKITENRE, REKEETE
BB, EHREBAE, AHiICh 1,
Witk 0,

BIEMHBIRES: 0 =2n,,/(n, + n,)

CHF n, nARRR TRy TS BREAR
ZABE ;s n B x M y ITRRBAFRH. BE
AR RS RT R SAS Gt bk kATl
Fric AL 5 B 2 2 15 B B (polymorphism information
content, PIC) AR, PIC =1- X pHHES  #ic R4
P 2 s B R 3 (effective mumber of allele, N, )2
A N, = /2 pHHEN Hoh p R i AR EE

N
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2.1 FHMTHHESE

30 Py PR R F A ISSR-PCR #4351 900"
WERLER I . EFREN 24 4 ISSR 51999,

B 15T AT EW AT, bR 10492

BHERBEEZFY 2 MEEHFREZFS 24 HE
FREZFI 1 MHETREEFFEY. 24
HAbEY, v 1% 5 W8 H7E 300 bp Z 2 000 bp Z 8],
XS YY) 87 KB, FHE 51 PY 1
WESHERRS. 15, 5 ERFHE(PPB)Y
64.89% ; X158 & (PIC) K 0.58; FHEAN LK
AR ESNREB(N,) N 2.82( W 3),

3 EFREHR SSRIFCHESESH :

Table 3 Polymorphismic analysis for banding patterns amplified of
Erianthus arundinaceus { Retz.) Jesw. clones by different ISSR
primers

B4 AN
wgy FERAN BBE BE K

polymorphism size content effective allele

band per locus
UBC#5 3 300 ~ 800 0.65 2.84
UBC#6 1 900 ~ 1 800 0.40 1.66. .
UBC # 10 7 500 ~ 1 000 0.66 2.92
UBC# 13 2 600 ~ 900 0.52 2.06
UBC#20 . 4 800~ 1 400 0.48 1.91
UBC#23 6 600 ~ 1 400 0.56 2.26
UBC#28 1 400 ~ 1 800 0.82 5.43
UBC#46 - 5 800 ~ 1 400 0.69 3.23
UBC # 47 2 800 ~ 1 300 0.42 LT
UBC # 49 8 900 ~ 1 400 0.53 2.15
UBC#51 6 500 ~ 1 400 0.75 4.3
UBC # 56 8 600 ~ 1 800 0.69 3.21
UBC # 61 6 400 ~ 1 200 0.76 4.13
UBC #65 9 500 ~ 1 400 0.77 4.2
UBC # 66 0 103t 0.00 1.00
UBC # 93 6 400 ~ 1 100 0.70 3.37
UBC # 94 3 500 ~ 1 300 0.46 1.85
3] Mean 5.1 / 0.58 2.82

2.2 MFLHEREFEHXRENSE

2.2.1 R#%44 R VILBER LOURMAT 2 )%
AR 7 G BTG S B ik i, 2 Nei-Li O 3, 4 &
fRER 1%8F,%F 16 TREIFAT RIS, 45 R A 1
FiRo LARRIRE 72% 1 50 , 5 30 MR bt
ROH 427075 79-29 F014)1] 79-1-9 % 15 N BEE

THRIE T2 5 M 78-1-8. /L7 834 MEKEF .
B 1 SMER 3 SAE 2K 7 8731 FiEM
78-11-03 % 9 MRAER N 2 B 2 5 HMR Y
FIVRK, 7EE I KH, 10 79-29 FPUJH 79-1-9 F& K
Bl 48 1 2K, 5N 78-1-8 FITLPH 83-4 B o HEE;
M, %R 92-109 5% R 92-105 B WA, @
AXHE R E AT R, R IEF R —H X 5

WARFEERRER K, 2R —E K
S ELE, ok B YL AYLES 79-29 XYLFG 914 13
R4 126053k A ) BP9 J1] 79-1:9 . PO )1} 79-1-11 0
Pl 79-1-29 RIZESE 1 6, R B M IEE 2 5

100% 90% 80% '70% 60%
Nei-Li AL R ¥

Nei-Li genetic similarity coefficient

1. Jiangxi 79-29; 2. Guizhou 78-1-8; 3. Dehong 2; 4. Baishapodabaicao;
5. Yunnan 76-1-10; 6. Sichuan 79-1-9; 7. Yacheng 2; 8. Jiangx 83-4; 9.
Yacheng 1; 10. Sichuan 79-1-11; 11. Sichuan 79-1-22; 12. Fujian 79-I-1;
13. Yacheng 3; 14. Guizhou 78-I106; 15. Sichuan 79-1-29; 16.
Guangdong 15; 17. Meixianbanmao; 18. Guizhou 78-II-10; 19. Guangdong
51; 20. Guizhou 78-11-03; 21. Jiangxi 9145 22. Yumnan 76-1-013; 23.

Hainan 92-79; 24. Hainan 92-109; 25. Hainan 92-102; 26. Hainan 92- .

1055 27. Yunnan 82-133; 28. Hainan 92-106; 29. Guangxi 87-31; 30.
Yunnan 82-69
M1 XEF Ne-Li BERURSNHERNETERHMAE

Fig. 1 Dendrogram of 30 Evianthus arundinaceus (Retz.) Jesw.
clones based on ISSR data using Nei-Li’s genetic similarity coefficients
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ZR 21133 FESE [ 2%k A ERHNER 92-102
F¥EES 9279 F7ES 1 255k A BMHATRM 78-11-06
RN 78-I-10 BES I K kABENER 15
3 SRES 125k AWBEHEYERAHE,
¥ 92-109. ¥ 7 92-105 A H 92-106 KA U
%, HEHSBEEERMS, RAT RO EHR
IR ISEMERERSK 51 BARRER—EF;
Sk 79-1-22 /A S5HMB 3 ARAN
NSRS 1 2, HRABIE WS, BN
BB R K HEENER 2 S5 HARBRTESN

B84

Second principal component

-5t ENES

211

1523 11

R THE R 2 E AR BEAR, L A —K,
2.2.2 A4 (PCA)SH ETHBIRE, FE SAS
B SR RIBEE T R AT R4, HRE
8 B R RAATEE (R 44T, FTE A&
HEMOMBESAME 2 iR, A EHERIEERRX
RFY), BB ERTERRE , B ERIENEF L
WERMAER, EREUIRFFTNERERK
SRR, A— XA ARS THERRE
—&, ERASMEREHMMENA T ARREFL
R ZBREERR.

BIXK

-10 L
-6 -4 -2

#—¥ 4> First principal component

1. Jisngxi 79-29; 2. Guizhou 78-I-8; 3. Dehong 2; 4. Beishapodabaicao; 5. Yunnan 76-11-10; 6. Sichuan 79-1-9; 7. Yacheng 2; 8. Jiangd 83-4: 9.
Yacheng 15 10. Sichuan 79-I-11; 11. Sichuan 79-1-22; 12. Fujian 79-1-1; 13. Yacheng 3; 14. Guizhou 78-T1-06; 15. Sichuan 79-1-29; 16. Guangdong 15;
17. Meixianbanmao; 18. Guizhou 78-11-10; 19. Guangdong 51; 20. Guizhou 78-11-03; 21. Jiangxi 91-4; 22. Yunnan 76-1-013; 23. Hainan 92-19; 24.
Hainan 92-109; 25. Hainan 92-102; 26. Hainan 92-105; 27. Yunnan 82°133; 28. Hainan 92-106; 29. Guangxi 87-31; 30. Yunnan 82-69

B2 %F ISSR B AN SF it RER S A7 (PCA)
Fig. 2 Associations among ISSR-PCR bands from 30 Erianthus arundinaceus {Retz.) Jesw. clones revealed by principal component analyses (PCA)
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