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HI10EREHURRLSR » HHLIGCTCV — 2155 B HEETE T o itk » ASCHHEM A B s =
TESRER TR INCA LGS » MERR MR & R A B R e B R A AL R R A T T o
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DI » TEOENEENEAENTE - BB NTRE Y » BHSHE T BE
RERUKR » HEFERFEN » AR BEMEEVKRE G — - BEESARRBY » YT
F (Pl ~ 85 - $15 ) REERNG C » RREEEEE » RTRSHSBERFRN =20
B — o BhEt » 2IREHEERER 6 TH/AWH (FAO Production Yearbook, 1988) » LIRS
B BHING 7T HEANE > (511%754 o AR, » BERER{IDIEMEERE

FEEHELUGRERT o B E REWIFRBHAIASEHA » Z196TER SHER (B 1) »
AGHTEEE 5 8 3 TAH » JMAKEE 2 T 6 HEME (168774 » (s HATSRESC T4
o ik FIFRERERNRT » MEASTE LG » BIRRTE » EMA%% » LIS A5
& EANY W SETRERAT o E-HEXK » RISEATSESZHEL » SRESTRR
£ 8 TAH o KEESRHERETRAKES » 5 3 AR » EEMESNBEER o

1) AXB19914E 5 A21-22H » FEA P EEEARERRATRTY TREERTEFEE , TH
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THER=EEEY » ESEAERYE: o (EHRENEYTE » D41 o Jit » 2R SheEaRE
AR EN % o TE19604ELART » HEFSEMIILIEARIAK L (Gros Michael ) BF » BREEE
7% (Panama disease, Fusarium oxysporum, race 1) » SAEHEE (Cavendish)fik o B4

TSR TEBTURRIRIL o A3 E R7EME RPN BRI L T EE IR
» DEEERALZE -

BEEMEREN T ENEL

— BEEEENDEBRAMA

BRBAIIZEANEANY) o H - EEEE » HISIBR  TER B FRESL » b
R » TR R IER R » FSMEE » REAETERIER » B B » FEhERD Bl
1t o RFFERMEIEARBE AL E (Parthenocarpy) S RIESHEEE » WHLAR o

HREYI RS » BB EHER (Scitanineae) WEIERL (Musaceae) o EERERE @ &
# (Ensete) MEFE (Musa) o RFIFESEHER o FRBUE (Austral inusa)dt » e &I EMBTE
#% (Eumusa) » TEFF FEBHAK (Simmonds,1960) o

T BERUERENSER

HERENERS » ARREMNR  HERAMRELRAERLHESLc E. E. Cheesenan
AEE » SRESHIE A - MM » BRI o B SRR R D
F5338 » 43S inmonds B Shepherd (1955 ) FriRFIRIECESH: (Scoring Method) o BEE:L T RERK
PE, (Bispecific origin)EfEas » DUSIEAEMKMER » BILE ( Musa accuminata ) B (M-
usabalbisiana ) » ZIELLER » FHHREFESFREEHET o HESBEZERA o Simmonds? 19844F
FSIBPGR(International Board of Plant Genetic Resources) #EES T&HAHH43I8% , (Descrip
tor )IGLABLERELRE o VEAEAK o EFITHEMBHEMT (Jarret and Litz, 1986)KNumerical tax-
onomy HY43#7 (Simmonds and Weatherup, 1990) ¥ 2HHLISEA B4 ERY AT SEM: o
B ESRAISTRIPREER R MR ST » YeCa BRI E R IR e PR M B R o 38 b
MERFRRRATARNE (BREEN) » HERTERENBRERITK o AEYo e
AAFEIRIAH (Genome ) » TTERAERSBBELEIM o Flt » AFETHLZH P EMBEMAS S (F£1) o
HepDIAA B AABRE MR BT REIESE % (Stover and Simmonds, 1987) o AGRERER LEFE
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BItERMAFEE » YHEBAMMGiant Cavendish o

= BRMIBERRE{LF 2

HEEEMAEE RSN R SRR » I BB E RS > SimnondsTE1 9624554 1A

FERHEHE RSN LR ARG S T R

HEARIENRE | REERBEFAMNLET » KARIGERE BT TafnEsE » &
RENTE SRR E MR - i v E (REEINEEA)
RIS (Heterozygosity) » 5| REFHELRE o

EI=ERATPR C EEERIERT > R R AT A AR RIS » Ry RE N » &
ERTRAN=EREE  KEERNERBS AN R ETMSoREZRIEHA

(EMBRIMEERRIIRL © WA FIIAARY SRR REVR T LS EBBAURRIE L » R R S LT
BREHEAHEAY » BILNAB ~ AAB ~ ABBZ o

P A SRR ¢ AT R A AR A TS T T R AR P R R ST N » E
FREs > RERAIMRT » IO EERIR - HAATES- - AIHCEETEIE o AWER »
& A NIBE R EII R S 1A/ AT 5 (Sinnonds , 1979 ) o $RIRERITE:
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EPEHEAEE PR o

EEEREE - REFEANF

— - BN EEERAEEMFA

AR MM (Genetic Diversity) DURMISIEEE » — SN R B BENOIERE
B s HREIEN » SRR RS o ATAERMEER I > hRI3sMAUE2ER87 9% (Stover
and Simmonds, 1987) » ElE—H5 o Kt » B TR EENE » WANEEEENE AR
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HRALHT B A EIMRTRAETT T = CH A EREE » R A S BRI T —455E1T » o8k itrat
RS 850 [E&% (Rowe and Richardson, 1975) » Hrp574 BEHILIEAENETH R EEMEETR
DYUREE o BIMHEYREIEIGE (IBPGR)IITAERT » DL » FrpfE B EYREEY
TAF o« GRRTTEE R AR HTRIRG % o TR > 1EIBPGR BB T » @RERE ~ JEEE - &
T BT Y EE S5 B HUME S THF AR ZE IR o

EHE R LHMGER L » 7E9EE ~ TR0 - FEMRESE MRS H R
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Plantains ) 19844ERAT » 119874 RERBHEBN B R RE BT o SG3R19894F [N IBAPF4
s 2R {E S SR R L » DIERS R AR o MAEBN Thaz, SR (b
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Bl > FOBEREAE » MRE e T LB » MR BOR A Bl o XAERBR=(H}1 ]
RFEEE ~ BN RSB E TR ERE L (Virus indexing center)IERiIERHE Bk - K
AARHE B R R YA S B o
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YZ R R RRAEE o
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— ~ FfEHSETE | DUEPAR SRR A ] A TR » BB RN TR ERIIRE - BlsEN
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HIAAB AR BENINITE o BolZSKFIEEMIIITA (International Institute of Tropical
Agriculture) ¥ B R lantainEf TR T1E » HIRAH KRR o

BEEEFEER 1975 ST/ M TIE (B 1977, 45 1980) » DURAUEER
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BEGAMEE (M. fornosana) MUK THACocos BEPisang 1ilin» fikmshe
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— BRIZERRERR
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B o T PSR FE AR FEB40, 000858 » RISRB TSR FLkk o

SRR | LR R e R B B B (SRR —5(E ) R
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R HARBRAVEGR » FEREYROHING ~ MR > TSRS RB RN » BOEEDURMENEN
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HREEEL% (Stover and Buddenhagen, 1986) » BlAI—AKLARATRAMRIE » THEIGHIEG



EROEARZHAR 65

ZREPHEE] - SRRET » HIER RS E TR TR SR T- DGR o i LTS5
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Bl

1.4A  (a) Sucrier
2.AAA (@) Gros Michel
(b) Cavendish (1) Dwarf Cavendish
(2) Giant Cavendish

(3) Grand Nain,Umalag

(4) Pisang masak hijan

(c) Red,Greenred (1) Red
(2) Green red
3.AAAA
4 AB  (a) Ney pooven
5.AAB (a) Pisang raja
(b) Plantain (1) French Plantain
(2) Horn Plantain
(c) Pisang kelat
(d) Mysore
(e) Silk
(f) Pome
(g) Maia maoli
6.AAB (a) Bluggoe
(b) Pisang awak
7.BBB
8.ABBB (a) Klue teparod (ABBB)
AAAB (b) Atan (AAAB)
AABB (c) Kalamago! (AABB)

Sucrier (VHENEREE)
Pisang mas (/E2KEH)

Gros Michel (PHENEEEE)
Dwarf Cavendish ()
Williams (M) Valery (H3EM)
Robusta (H3EW) Peichiao (&)
Grand Nain (HEIEM )
Unalag (FEAERE)

Lacatan (HRIEM )
Bungulan (JERE)

Morado (JEMEE)

Red raja (¥E¥)

[.C.2 (FH#)

Bodles Altafort (HFEHD)
Ladys' Finger (EEEE)
Apple (VEENEREE)
Pisang raja (FEZKPHEE )
Tiger Plantain (FEmN)
Tundoc (FEHE)

Pisang kelat (JE2KPGEE)
Mysore (EIEE)

Silk (E2Fg)

Pome (EE7H)

Maia moali (EEH)
Bluggoe (PHEIEREE)
Pisang awak (JEZEPEEE)
Saba (FEERE)

Klue teparod (ZE)

# 1 2% Stover and Simmonds, 1989.
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®2 OEEEMERCEERNERE

#* A B AR
AA 12
AB 2
BB 3
AAA 88
AAB 36
ABB 19
BBB 1
AAAA 7
AHEFAFE 4
MR 6
H fb 3
& #t 180
#£3 FHEIREERIE
B EA 78 i} BE pal
Musa acuminata malaccenensis Fusarium wilt race 1 and 2;

Sigatoka (leaf spot)

Musa acuminata banksii Fusarium wilt race 1
Musa acuminata errans Fusarium wilt race 2
Diploid SH3142 Fusarium wilt race 4
Burrowing nematode
Pisang lilin Fusarium wilt leaf spot
Musa acuminate burmannica Black sigatoka; Black leaf streak
Diploid SH2989 Black sigatoka; Black leaf streak
Pisang Jari Buaya Burrowing nematode
Diploid Sh669 Moko bacterial wilt.

ZYR @ Stover and Simmonds, 1986.
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HhR B

LS I

(& &3

SH2095 (1973)

SH2989 (1976)
SH3142 (1977)

SH3176 (1978)
SH3248 (1979)
SH3249 (1979)
SH3217 (1979)
SH3273 (1980)
SH3371 (1981)
SH3393 (1981)
SH3320 (1981)
SH3437 (1983)
SH3436 (1982)
SH3445 (1986)
SH3446 (1986)

(Sinwobogi x Tjau Lagada)
x (Wild malaccensis x Guyod)
Burmannica

Pisang Jari Buaya

SH2095 x SH2989
SH3142 - x SH2989
SH2095 x SH3049
SH2095 x SH2766
SH3142 x SH3026
SH2095 x SH3142
SH3142 x SH3217
SH3142 x SH3180
SH2989 x SH3217
Highgate x SH3142
Highgate x SH3413
Highgate x SH3362

BEREEMWR 1L TE

PIEEYLR

DUARER ~ DR K EIR (race 4)
ferEs
PISEHHR ~ REBEX ~ RIEHM
DIBEPLR AR S ~ KRR ~ RIFEUR
vz

BEHEZMR - TehEE

PIEEILR

R EEER

JUEETE

AR

PLEEPR

MafEEe ~ FUEEHER ~ REBEX

DufEhe ~ SREE61Kg ~ HiZER
VufsEe ~ REETIKg ~ BERAE

A : Stover and Buddenhagen 1986, Rowe and Richardson, 1975 ,Rowe, 1986.
i A SREITEEER (race 1) o
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x5 ISR IR L DURAR BRSSP URTE R PR *

* ¥

G 7T O SO U T Y S
AR < 10% BEE < 10%  B/EE < 60%

GCTCV-40,-44 -104 GCTCV-46, -53 b ~ AR

-105, -119 -105,-119,-215  HABZEEE ~ BB
T
ES

FEIF)— B AR B = T E AR ©
FritoR PR FHARRR R AR o

* %
GC : Giant Cavendish (dt#) ,TC : Tissue culture
($H#kES#:) |V @ Variant (%8458)
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Fig.1. Production and export of bananas, Taiwan, 1958 —1988
(Source: Taiwan Fruit Yearbook, 1989)

40

30

20

73



74 REBEHABSHH

Diploid

plant
lAnther culture

Haploid Di-/triploid
i plant
l Cell culture l

Protoplast Protoplast

L 5|

l Fusion

Hybrid cells

l Regeneration

Tri-/tetraploid
plants

@2 FEHEICEE R

Fig.2. Application of anther culture in banana breeding
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Variety Improvement of Bananas

Ching-yan Tang, Shin-chuan Hwang and Ching-Kuo Chu

Taiwan Banana Reseach Institute, Pingtung, Taiwan, Republic of China

Key words : Musa, bananas, breeding, germplasm, hybridization, somaclonal variation

Summary

Banana is one of the most important fruit crops in the world and is the most important fruit
crop for export in Taiwan. Due to the triploid nature of bananas which is highly sterile, asexual propa-
gation is the method for reproduction. Because of this, the breeding work of bananas is some how diffi-
cult. This paper reviews the classification and the hypothesis of evolution of cultivated bananas.
Germplasm collection, preservation and utilization are also reported. The earliest banana breeding pro-
gram was started in Jamaica and Trinidad in 1922. At present the program in Honduras is the most ac-
tive. The objectives of banana breeding are disease resistance and reduction of plant height. The method
consists of improvement of diploids and development of primary tetraploid and secondary triploid. The
program at Honduras has good progress in diploid breeding. Some promising tetraploids developed are
being evaluated for their commercial value. The tissue culture method for micropropagation of banana
plantlets was developed in Taiwan, and it has been widely applied for producing disease-free plantlets
for commercial planting and for using in the disease resistance screening program in recent years. Ten
clones with moderate to high level of resistance to Fusarial wilt (race 4) were obtained through so-
maclonal variation. Among them, GCTCV-215 has the greatest potential in commercial production. Fi-
nally, the traditional breeding methodology and the noval approach using somaclonal variation is com-

pared. Possiblity of using cell fusion and anther culture in banana variety improvement is discussed.
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