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AIFFEEESE TR [Musa formosana (Warb.) Hayata] FYYLtalEsEsck 2n =22 »
FREERTERER I EE R - e EERE R Eunusa R A5 H857 A A
Y - DI =CHR ESS S e A ae A% DNA & 88 1.387 pg/2C » BL[XIHH
KNI Ry 669.23 Mbp/2C » FHERIAREE (M. acuminata) W) A FEKFHELIRE (M.
balbisiana) ) B EEKFHA/]N - 23 hiliEHt 18%EH 26% o BRI A/ N RIAME ] E
FARAEYRENEE - 0] THHIEL R AR A R as W EL R RR Y - T ERT R

RS P HIRE -

RAGRER - G - GeOBaR - AREAVD ~ dRHIEEG ~ BAEEEE -

[l

Al

[l A E I AP A RAVE D - #%
FEAE IR B A Ml S HT AR A (crop wild and
relatives, CWR) 7§ 1 2 £ & HHY A
(Harlan 1976; Stalker 1980; Hajjar & Hodgkin
2007; Heywood ef al. 2007; Damania 2008)»
R M AEY R AR R RS -
HRCE AR - A IR B R A B - 5
Hi W 25 B AR R IR A S R - 3R
BAMR R EEZENE (Yen 1995) © HEA
PR IR A SRR TG TR B R
VR B A T ARG I M B R IKT 2 B R T 1
Z— o

TR H A E M R S R B
JEAT R A IR E - R IR A T8
HEJFRIERE (Rogers ef al. 1975; Engle 1994;
Nakagahra 1994; Hakkinen et al. 2007b) - #ESR 53
FIEEE R E R R R R e - AR
MZRERHE ~ Bt fe B S IR B RIRE K/ M)
e YRR R MR R AT - S [Musa
formosana (Warb.) Hayata] 2518 R AT 4
FEEEMEY) (Hayata 1917, Kao & Lai 1976;
Ying 2000) > BEZMAREEASLE (Liaw
1992; Chiu et al. 2004) » HAEYEZHEM (Kao &
Lai 1976; Ying 2000) BHJEREMEIRERCEEIT
(Chiu et al. 2004, 2007) » {HE Y e By B
BRI/ NI HERE - A e R R EER

AP EVIRE B BRI SE & -
HhR B FE R E Y RE S AR VIR SE TR R &
B SR R SR E AT A - G -

wkh b=

TTEkbe RS2 B O RSB T I e S 50 2398 5 - B HI - 99 5 H 28 1 -
o Gk FiEg
=Bl
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(Musa L.) 1Y)t Qi s s » 812
EE e ARSI g e B - [RIRFE AR =G
HuBedls (flow cytometry) AgHl IR AL AR
KN G FA e R R - R IR T
Vit E AR K -
MG E

i

SR BEEEREREAM I -
(M. balbisiana) Y H G K PG RS BE
B MR (M. acuminata) BL=f5FE 55 1t
2’ [Musa sp. cv. ‘Pei-chiao’ (AAA)] HIENE &
T R FT PR P OR AR 5 e e R L AR
HURHARES B o B Rl e i s
P ORAF I - (RAEPRAE R — R BT TER A -
L ERERIGHER

FEHAE (12:30-13:30) FRFREERENG 18 B A
SRS » FE#8IEHY 2 mM 8-Hydroxyquinoline
Sulfate (8-HQ) ¥R * 7E 18°C RIS HEE R
34 /NKf 5 LT ROKIETE 3 K 0 R 2-3 438
RBRIZ AT BENBC i 1Y Farmer’s AW (95%
ethanol:acetic acid = 3:1) » FAZEE TE 24 /)
KF 5 BB DL ROKIEWE 3 K AR AK i
LVRIR (6% pectinase B 6% cellulose YR4E 75
mM KCI, pH = 4) » A 37 CEEH 72 /735% » M7
FRMERA Bt > REBewE LT RERC iR E e R
(FHEE - UkBERG =3 0 1) - BHRSSHHARES 2 B AE
I b Pz % L Giemsa [0.99 g/em’
Giemsa AW (Merck, Germany) : 1/15 M
Na,HPO, : KH,PO,=1:10: 10) (Comings 1975)
ety 20 43 /KPR BHZN B R fEtk
B HBORAESR 1000 152 BEBIEE 8k - SUsks
iSRRI - WSS S (AL - AR
ERTESPREEE H & - WA - Mgl 3
[ PR EE R FEAR -

HEHE X ESRIE
YJHY 70 mg [EBAZE > JIA 1 mL Galbraith
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lysis buffer {45 mM MgCl,-H,O, 30 mM sodium
citrate, 20 mM MOPS [(3-(N-morpholino)-pro-
panesulfonate)], and 1% Triton X-100; pH = 7.0}
(Galbraith ef al. 1983) - Galbraith lysis buffer i
FARGFESEIA 5 pL/mL 2-mercaptoethanol » #&
B EE PR/ M F - L 30 um nylon mesh &
18> FFLL 50 pg/mL RNase /i 37°C R gzBH 30 43§

keI RTSELL 50 pg/mL propium iodide
getty o WA HERLIMERHHAEAZ (Chicken red
blood cell nuclei, CRBC; 2.50 pg/2C) ‘& {EfE#E
&l (Tiersch et al. 1989) » #R#% L Elite ESP
(Beckman and Coulter Inc., Hong Kong) iz
JfE (flow cytometer) 7347 DNA & & - HOGIE
B 15 mW 488 nm Argon FET > ZEHHGIEE
600640 nm (Lai & Chen 2002) = f5HKEFH53 47
10,000 {E#HIE% - fFHI ARG EE T 3 1H
PR k3 B o Rl RERIRE - BEEAES
[ RAEST ©

EEBHYMZNEE DNA &&
(DNA content) & FFIAHGHE :

2C nuclear DNA content = 2.500 x [(Go/G;

peak mean of Musa)/(Gy/G, peak mean
of chicken red blood cell nuclei)] °

BR9H
B TSR FI A SASHREE (Version
8.2,2002) HELTHEETHHT ©

w R

REmn

B R R B Oy 2n = 22 (18]
1) GeffgsE/ - £ 1.5-3.0 um > BRI
Hh§i (metacentric) BCITITUG P HT (sub-acro-
centric) ¥tfH i » 5 —H T E LM (satellite
chromosome) ([&] 1 » FFHEAERER) -
EHEFEK/N

DLyt o i e e s A A
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[KIH DNA &5 - AIREAE R sl - Hrp—
izl AR EEBYIIE . Go/G, SARIHIIEEL A
DNA & & 5 — i I-AEREE LM BRI
Go/G, FARETHIEELZIA DNA & & ([ 2) - 35shS
REUR - 4 MR A DNA S &2
HIEER (R 1) - A EKRHH IR DNA
e (1741 pg) » HIZRE (1.173 pg) #Y
1.48 £ » FFEZHEM BT ARIEEE - T
fERe N DNA &5 (1.387 pg) 2RE
By 1.18 % » B EEKFHINE (1.096 pg) HY 1.26
% o K DNA & 5rYE RHEHGE L KHE A /)N
(Bennett & Smith 1976) » HEEEEERYELRIFH A
/INEy 669.23 Mbp » i A BE[KIRH (SREERAEEE’)
7 560.99-565.97 Mbp Eil B BL[KFH () #Y
528.82 Mbp tgA8E (F 1) -
ER I

FHAA B A T e Y B R RH B e a g |
NI Gy DL 85 0 7 3 Wl 0 H 4t A8 B
(Dolez™el et al. 1994; Lys'ak et al. 1999; Osuji et
al. 1997) » SESR TR IRl v DURS e Bl e
EBEYEATIINEZ DNA &8 (Dolezel et al
1994) » SXT Sfih = R AT FE RO G B AR T Ry
RS KR EER AL (Osuji et al. 1996,
1997, 2006; Dolez’el et al. 1998a; Dolezelov'a et
al. 1998; Hikkinen et al. 2007b) -

ANBHFZEH 7K il =Rk b i e A AR S
Wiz RN EE AT DATS 2508k R AT ARG o 24 R A
(metaphase) HUGLORS  BIESRTIRAURGEEE
HIRERS R 2n = 22 (B 1) - ARAFIHHIELTS
G iaR - P LU A R A
flir (fluorescent in situ hybridization, FISH) &
SEELNIERE DNA FrEAegetage LavhiE -
EE U U ey s SR RS

B BRI e R R A Ry x = 11
B 10 - fEiE ERC SRR Eumusa
Baker (x = 11) ~ Rhodochlamy Sagot (x = 11) ~

F5o% H2l

Callimusa Cheesman (x = 10) J Australimusa
Cheesman (x = 10) £ 4 5% (section) (Cheesman

10 ym

1. SEEENEHE Ol EFEER 2L
tl) -

Fig. 1. Photomicrograph of a mitotic metaphase of
Musa formosana, 2n = 22. (arrowheads indicate
satellite chromosome, bar = 10 pm)
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Musa formosana

Number of nuclei
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Relative DNA content
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o
Fig. 2. Profile of relative nuclear DNA contents of

nuclei from leaf tissue of Musa formosana and the
chicken red blood cell nuclei (CRBC).
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R 1 WP AN DNA £ B FLPIE ]
Table 1. The DNA content and genome size of somatic nucleus (2C) of Musa spp. estimated by flow cytometry

Species (genome) 2C DNA content (pg) * Genome size (Mbp) ¥
M. formosana (FF) 1.387b* 669.23

M. acuminata (AA) 1.173 ¢ 565.97

M. balbisiana (BB) 1.096 ¢ 528.82

Musa sp. cv. ‘Pei-chiao’ (AAA) 1.741 a 560.99

LSD (a=0.05) 0.165 -

* Chicken red blood cell nuclei (DNA content = 2.50 pg/2C) as internal standards for reference.

¥ 1 pg DNA = 965 Mbp (Bennett & Smith 1976).

* Means followed by a common letter in same column are not significantly different at p <0.05 by LSD.

1947; Shepherd 1990; Ude et al. 2002; Héakkinen
2004; Hakkinen & Vére 2008; Hikkinen
2009) - {H Wong et al. (2001, 2002) 2 Nwakanma
et al. (2003) (k¥R BRI E RHERIER 4
F R K Eumusa-Rhodochlamy (x = 11)
Callimusa-Australimusa (x = 10) Z¢ 2 5% - Wong
et al. (2003) HE—THEH 2 5% 4 BRI FERHE BIHE
Eumusa 3% & acuminata B ornata S5 2 £ (x =
11) > [#E Callimusa 55358 coccinea ¥ textilis <
28 (v = 10) - BRYOBEEE Ry x = THIM.
ingens (Simmonds 1962; Argent 1976) EFFER
Argent (1976) %11 Ingentimusa Argent 5% »
A x = 9 1 M. beccarii var. beccarii Fll
var. hottana (Simmonds 1956, 1960; Shepherd
1959; Bartos” et al. 2005; Hikkinen et al. 2005;
Hakkinen er al. 2007a) » H gij Il & 26 R
Callimusa 5% (Simmonds & Weatherup 1900;
Hikkinen 2004) -

R EEE AR OISRy 2n = 22 (5
1) » HACFPBL R E A K J71A Jo/ MERRY 15 TP RE
¥:18 (Chiu et al. 2004) » B5E Eumusa S2HIAE
¥ T E (semi-pendent) ~ B (curved)
FTE R Se i  (rachis) JF A 2R & K/NEEE S
(biseriate) Z£ %71 (Cheesman 1947) - [fij B
Rhodochlamy SERITEFFEIL ~ RER 4K
K/NFEERZ (uniseriate) ZE4F# (Cheesman

1947; Hakkinen 2009) 7= 2 X H B AH T
T~ (Chiu et al. 2004) » FEESEHE S
R Eumusa 530 A5 REEP AR FEAEY) -

DA = e 0 15 5 18 B i A e A
N DNA & & 5y 1.387 pg » AR AR/ Ry
669.23 Mbp » B " EHGIHENY A FLIKIRHEL I #E
[ B FERIFHA/ NG 18% B 26% » H. 3 FE[X
A NHZEE AR R D - — KIS EH
I B T AT ATYE o ME A BE AT R Y
B8 (Dolez"el 1997; Dolez™el et al. 1997, 1998b;
Dolez el & Bartos™ 2005) » ‘i FARIREHE T HERL
IMERAHNEIAEZ (CRBC)» {HH DNA & 852458
MRS SRR 2 - Dolez'el et al. (1992) 777
AR YIS R A VEVERRHE S - HER ST
FRER SR T2 AL AR A - RIS B = P
HI15 19 & B R LR R (Dolez™el 1997,
Dolez"el et al. 1997, 1998b; Dolez el & Bartos”
2005) » AHfFFELL CRBC FofHEN, - Filfsay A Bl
B ELFRHA N (5321 565.97 Mbp K 528.82 Mbp)
% Dolez'el et al. (1994) FrillfV{E (4351 ks
602.75 Mbp J 552 Mbp) Ey/]s » Sk H il B
HIEATATHERZ Dolez'el er al. (1994) HULIAXA
B EIMER (male human leucocytes) FIEAIA
5. (Glycine max) DNA & & Fffdedd - Hig#H
Frf AR AR s B R[] - SESRANTE -
Dolez’el et al. (1994) FWIFFER A B B ZL[KIFH A
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/INE Ry 1.07 > ARHZE#E By 1.09 - RIbfF5Es
HEARE SR - AR ELE R HIRAE Lys'ak
et al. (1999) ~ Kamat'e et al. (2001) Eil Bartos™ et
al. (2005) HIRASE - H A Bl B BLRIRH AR/ NGAE
P Ry 1.12 ~ 1.09 Ed 1.10 © [KILw] DU E 518
EAERELIRIFH A N A BEIATRHER B BE[KIRH ) HY
18%E 26% °

Dolez"el et al. (1994) J¢ Lys'ak et al. (1999)
RS A R AR A/ N2 R R A
Eil B BE[KIRH - M 13 fHILEAPERY SSR 5[4
¥} malaccensis BafHEIEE ~ microcarpa TRTELR
B PR SEEES TR RMET - B
BIREEIAAE (A BEIRIRH) RedifE (B AKX B
NEIPIRE (Chiu et al. 2007) - KRERTLE R
HUR - EREEA/ NYERAMERTEAR 3 AR
[RIEEIATRHAY S e » o m] PR RS R TR AR A
BT HO BRI » T e AR iR T R
ME

H

B

BT RSBt Y B AL VT oE
AT ST 58 B SSBRTE T Qe o fe B A Bl B ik
BB M -~ SO S BIFFIE - REEL
HH -
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Study on Ploidy of Musa formosana (Warb.) Hayata in Taiwan'
Hui-Lung Chiu®’, Long-Fang O. Chen*, Chou-Tou Shii*, and Yu-Chu Chang*

Abstract

Chiu, H. L., L. F. O. Chen, C. T. Shii, and Y. C. Chang. 2010. Study on ploidy of Musa formosana (Warb.) Hayata in
Taiwan. J. Taiwan Agric. Res. 59:78-85.

The chromosome number and genome size of Musa formosana (Warb.) Hayata were analyzed. M.
Jformosana had a diploid number of 2n = 22 and is placed in section Eumusa to conform to the previous
morphological studies. Nuclear DNA content or genome size of M. formosana was estimated to be
1.387 pg or 669.23 Mbp per 2C, which was larger than that of A and B genome by 18% and 26%,
respectively. The difference in genome size estimated by flow cytometry can discriminate different
genomes, which is reliable to identify species and to predict the genome constitution of their hybrids.

Key words: Musa formosana, Chromosome number, Genome size, Flow cytometry, Wild banana.
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