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Karyotype Analysis of Curcuma zedoaria (Christm.) Roscoe by Using CPD Staining
and FISH with 45S rDNA
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Abstract: The aim of the study was to identify the chromosomes of Curcuma zedoaria (Christm.) Roscoe, and
know something initially of the genome structure and evolution. In this study, mitotic metaphase chromosomes
of Curcuma zedoaria (Christm.) Roscoe were well prepared by using an advanced chromosome preparation
method. A classic karyotype of Pennsetum was constructed according to chromosome length, centromere
position, and the occurrence of NOR. By fluorescent analysis and CPD staining we found that there were five
pairs of 45S rDNA signals located on different chromosomes, three pairs signals are on the NORs of the
chromosomes 8, 22 and 31, the other two pairs are on the shorts arms of the chromosomes of 4 and 30,
corresponding the location of CPD staining bands; the last sites of CPD staining was on the short arm of the
chromosome 5. The result of this study was that Curcuma zedoaria (Christm.) Roscoe was aneuploid, and the
karyotype was 2n=62+1=40m+12sm+1m, belonging to 2A.

Key words: Curcuma zedoaria (Christm.) Roscoe; karyotype; tDNA; CPD staining; fluorescence in situ
hybridization
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2 1.69+2.15=3.84 1.27 m 18 1.59+1.61=3.20 1.02 m
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3 1.66+2.16=3.82 1.30 m 19 1.41+1.73=3.14 1.22 m
4 1.66+2.01=3.67 1.22 m 20 1.21+1.89=3.10 2.56 sm
5 1.69+1.94=3.64 1.15 m 21 0.87+2.23=3.10 1.56 m
6 1.55+2.03=3.57 1.31 m 22 1.42+1.61=3.03 1.13 m
7 1.52+1.92=3.44 1.27 m 23 1.21+1.82=3.03 1.51 m
8 1.41+2.00=3.41 1.41 m 24 1.38+1.64=3.01 1.19 m
9 1.62+1.76=3.39 1.10 m 25 1.05+1.96=2.89 1.87 sm
10 1.61+1.77=3.38 1.10 m 26 1.21+1.63=2.84 1.35 m
11 1.55+1.82=3.37 1.12 m 27 1.14+1.63=2.77 1.42 m
12 1.23+2.13=3.36 1.73 sm 28 0.95+1.77=2.72 1.87 sm
13 1.12+2.23=3.35 1.99 sm 29 1.19+1.52=2.71 1.28 m
14 1.43+1.89=3.32 1.32 m 30 1.25+1.44=2.69 1.15 m
15 1.52+1.73=3.25 1.14 m 31 1.23+1.26=2.49 1.28 m
16 0.96+2.28=3.24 2.39 sm 32 1.27+1.68=2.95 1..32 m

1 BARZEE

2.2 CPD# &

CPD B0 )5 (K1 2), Was th 6 %) &2 2 (1) CPD iy (]
BRI o ARYE I 1 R S G o AR HE A
1 0L, IXEE 2251 CPD Y, 23 AL T35 4, 5,30 5 44 1
A 1) 6 K g R 265 8, 22, 31 5 e (AR (R B4R L
2.3 FISHZ =%

A 4k ) 45S tDNA FISH 45 1 1 ¢ 3 .7, 458

A

tDNA {5 54 50, 73 BT 4, 30 5 B (o 44 (1) R 8 K
Uiy IS5 8,22, 31 5 Gt A4 (1) Bl A& b, 6 3 T AH WY 44 £
LB ERCPD X . 555 85 & GC Xk
45S rDNA 7 55 o

CEE R 3 G455 & CPD Al 458 rDNA {7528
S0 19t T AR BB (H 4) .




P

BT 4525 36 R CPD YL F145S rDNA 986 J5A 2428 4% B4 #r - 193 -

C

E2 FARCPDEEE

E 3 FHAK4A5sRNA B2 E

LY
# 5[ B
E 1=
5 0 fm

| =

3

L

6 7 8 9

EEY
by
*
LA
0

] fu

i

[}

17 13 19 22 25 26 27 28 29 30 31 32
- Betatlk - 455rDNA S CPDE &X - CPD##
g 4 EAZEEXE
Zit5itie & 1458 tDNA A7 5, A8 0% 06 55 R 4 1 HiAth GC F 5

AWFFCKH CPD B2 (ki R I e AR AT 4 BRI AT AR A, 85 R0, KB4 11
{0, . CPD {0 fEMS kS0 I B n A L4 () GC = 45S rDNA 8] 24 A A7 550 3 B A8 AH R 3% 0 4447 5 1)



P

- 194 - PEBRF @K http://www.casb.org.cn

CPD 4T 6 47 8L IX, Ui W] CPD % {4 G845 R4 Hh % 458
DNA AT E AT . B FISH 1] 5, CPD 4L 6 FE 5
B, T DARK R 171548 SEIR 26 3%, FER Y AR IO W5 TR
SR HT AT 2 N AN

IR AR R A T =9 £ R 9%, AN S IR
Ko GUYRE IR, KIEZRHEYIM LR %, Y
TN Gy 4  BEAMESRAT 43 ZAAH BRAL 2 5 [ B A IR
ARG AOARTE N, B, AW B, Rk
CPD %t 4 254 FISH 1) 45 J e 4 G to R U 4 4K
i, I 8,22, 313X = 0) B A4 27 H A= 1 GC 43 AT,
HLAEAH N A7 B 1 B 45S tDNA 15 5, (B4 22 kL 3
PSR F GC 5 (150 A0 32 5 etk AT — 4%, 4k
ANB T RO B e A, F A CPD 4 4 F FISH 74 AL
SR MR T EEAN R, TS HE X R R A
k. ATRESE R JLAH S P 5 2k — B AR TE B, S5 (4
AR P 1% ) RS BH B 4D, RS A7 22 ), ASHEBR B il B
[PIR]RE; S Ah AR 2 AR ANE EAT I R X, A7
(Ot B ) rh 3R L 220 L 2 225 @ 1K 53 A — -
AR 4 FH R —ANPh 44, h e mT LA 22 35 JE AL 11
i 4 LLRGR L , R NG AR FANE E&5 G i A fie
CEIIEEE

FHE SCHR PT 20 ZERHE D (1) e AR 2 il 5 %, et
REEE N X=11-21 NG, Ty 2R 50% L E (1) )&
FIT90% (14 P 4TS A il 40 Jfa 2% PR AP 50 T WL ¢ AR 43 A,
ARSI ST FARAZ AL, W I T 5 AN 4 24 A
TSRAPIIEAR R T AR, R T CPD &4 fl FISH
AT HA, AL G AR BT BB Indedff, CRAUE T A% 8L 0 by
SERIOERTE . T IRE IR IIAL L.

LR G AR T B A% o B 7 THE AR K= L
VEAT 15 58 8 1% 5256 25 A 33— 2D 3 AR S At 22
T8 ) R AEA L RHEY L R A2 TR 2 74l
JL T8 A% S AR Rk 2RV R G SRR A TR
(5 By o

(1]

[2]

[3]

[4]

[3]

[6]

(7

[8]

91

[10]

[11]

[12]

[13]

Sk
FL AR X W 22 FHRL I RIT 59 i (], V5 6 AL 27 312,2005,25(8):
1692-1699.
WG AT 2R A 10 5 LA (7] 34 M T AR 4 27 41%,2000,8(4):
282-290.
JRIDEER, XN, B H 5245, 3 B IR ARAS R AT 35 5 i 1 23 ELER ).
HH2544,2009,32(10):1551-1553.
A I L RO 27 T G AR AN T b A TR R AR AR P R A (0]
2544,2009,32(8):1191-1192.
SNy 20y 28 AR A B 11 24 F R 2 0] AL P R, 1999, 1:
35-36.
R 0 AN, 0 T R A5 AT A U e [0]. Hh B 24,
2010,16(3):447-450.
She C W, LiuJ Y, Song Y C. CPD staining: an effective technique
for detection of NORs and other GC-rich chromosomal regions in
plants. Biotechnic & Histochemistry, 2006,81(1):13-21.
2R IR B S G T R A% 284 93 A RO A A T e 0. iDL A e
7%,1985,3(4):297-302.
AR RO T ) G AR ST BOR [M]L IS SR R AL bRl K2
HiRR AL, 1991,
RIS RISV R VNI ARLAAE AR S Jie S HAC R FEA 2
S3 AT I S T[] eSO 27 5E,2006,24(4):365-376.
She C W, Liu J Y. CPD Banding Patterns and Identification of
45SrDNA Sites in Tomato[J]. 1544 2%4,2005,32(10):1101-1107.
LiuJY, She C W, Hu Z L, et al. A new chromosome fluorescence
binding technique combining DAPI staining with analysis in plants
[J]. Chromosome,2004,113(1):16-21.
She C W, Liu J Y, Xiong Z Y, et al. Karyotype analysis of
Psophocarpus tetragonolobus(L.) DC by chromosome banding and
fluorescence in situ hybridization[J]. Caryologia,2004,57(4):
387-394.



