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New Approaches to the Improvement of Banana Variety
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Summary Most of the edible bananas are triploid in nature. Because of the abnormal
chromosomal behaviour at meiosis and sterility factor, it is difficult to improve banana
variety by using traditional hybridization methodology which includes the breeding at
diploid, triploid and tetraploid levels. In recent years, because of the rapid development of
biotechnology, it is possible to overcome such difficulties using new techniques. The
objective of this paper is to discuss the various new approaches for banana improvement,
including the use of meristem culture, embryo culture, somatic embryogenesis, another
culture and cell fusion etc. for germplasm preservation, selection among somaclonal
variation, mutation breeding, gene transfer and chromosomal recombination. In order to
apply these new technologies for banana improvement, multi-disciplinary approach is the
key to success.
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RREEA=ZEY BSZEARHN REOHEF HEBERLE T (parthenocarpy
) MR T c Rb» FENBEAARBETAE (SHE) &IT- & FE S
HARABERERE  — A EREM - I ESBNERLE > IMHBEAR
% PE LM eysuAE (line selection) - — A X FHE - o ZFBEAT | L BB R
RoUAR AR RAT TR AR (&) TERAEEBMAK - 2. miER
BER AR RS R A XA > ¥ Gros Michel &t % #4748 > B Gros Michel
ByEAEAE B 8 684 O H (chromosome restitution) > & 4 vofE 84 4& F » #¢ P8
B Rv9E A3 AT A R H R e w1 AR AT R R = A0
o LM A FHER CRERAAANMA > BHEXT L ET S ERHAF K -
Stover % Buddenhagen # 1986 "4 $ 1§ 46 & % F # % 15 ¥ tm 4R F BT - 41130 A
1% 458 X Ty ik b B A5 % Gros Michel R A8k » 732 —# T R4 R | 6980% » Rk
AR - BF 0 g —F 35 B8 A 4l (in vitro technique) A EFHE A A
BRBN -

WER - AMBOBERBIMARE  FOMBIR T ELEFREAEY » aEFE
EAHRA T AXREEFRBA LM R AR E R LA RAR > FEHE
WHEILEEFTEREHTITH -

HEAARAFHFRRHR

HEBEROKE RGN AABAE—NFEARGOER EZHLERDVAN
MHBRFEK S E > B kol ZERGEFER - HRNESE  —BAIEH
BTET ERSUFESHRREET FEEART > EAAITERETF FIK -
Rt BREEERATRN & O MEAEEMEAR 8RS > B> J%X
REERBEERE MEHBA AR ETREABEERSIZE  REBERLF K
R iR o ek E RN FEGE > AR ERRBEDE - B> Tk
o RN LAERRE c Ak 0 RGBT OHBEZHRA - SEEEME N 1983
FEPEATRER TR 48 1986 F R I REEBRMEGFTE > £45F 7 180 ELZ -
BT R B s A6y R R A 8k 40 3 89 S #4514 - Banerjee & De Langhe( 1985
YOE RN REA RS RRERAT RS HiEAHARE MS 24K > 1w 0.1
mg/1 TAA & 2.3mg/l BA » g7 M&i& (15°C) &8558 (1,000 lux) F o £EZHFLTF >
Pk ARV R AETARAR 13~17 A o ARATLR B AESE 09 0 R RAFAR TR 0 B
R3%BHEERER E1ITCRET AEGEESAZ2IMEAZA 33 %65a% ¥
RIFFEN - EBRBEEFIHARPRAERRES -
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L LA BF &L K% (Leuven University ) & R R BB A RIEGFFE
BE o B o DUR R BARIEF-196 CF 8t > F N2 %Ik A K » R A E £ L&
RAFGIHMNT - NS R RAGRREBEA D FERRAES > AR SR
%o AEAMERZTEMH - INIBAP 5BAEH#AEREREMEHE - £ 1989
FOELPREM S XL EMWEL X HRERKERT T BEKN TP, HE
PR ILFE R Ey P oo (transit center ) H— MR R R eIFER 0 AL R Y FAEEE
P RIBFERME O RAG BURASEAEEE  BAEB KM o b AN
B CGER » RN R EE B )X LK% P (virus indexing centers ) #w 3% % $4
o RRARESR BB IIREE -

BE3% % ) I8

AEBEBRMERA LS ESHURGAR > RAEAEEE - £ R A WEY
RREFERE REAMEANHETED R ETHEFEAR 10~20%EE -
LIRHAT R B TAF 4 ST R T - ATHE - Cox FATR 1960 4
M. balbisiana 84 fR48 & B354 > FARMM" - Bubnis > BB AR AT ERI TR
VEBg—3R 5 > AR BB F 692 % o A7 1980 S£F » A Abaca seedling & Ambon i#
Atk RSB AR BigasAshEY o Vuylsteke £ 358 0 pEin Ay
BRAFEEEGME > ERARG=BRET > £mF (8~10 B ) MR F
ERFFUaeFE (13 A) BIrd Al tst REFRHIANETEXLTESE
BF£ > AR TAAREEEINESL -

ETRABSERGRA  SAETRAREER

HAEREETRABAERABEARB T A£REY L bHma s EE A S
ey yak > REFHERMA  RUOFE - BlL > HRBHRRFHRE 0 HEITR
FEY - rCHBEZRAPOY . FEA R AN EREE T UARB_F Bk
EERAKEATALAAANESFAELARNRABERGEY  HLHLBRRABRRAEREY
FRRAGF) - mEaB A ESEARTES A REREEL > AKRM b
AR AR o

EHtE —BAERAEA—F2FITERATEHROQEZRY  EBEFEARAHL
B BEEBRAMTIWOE TR K 2000 24000 #kA 45 > THEELEKXEY
AR (offtype) » 4R4F A ehsh— 1 - o BEERAKBRENREFRS BT
BAEAXRGOER ARAGEOREN  LEMGEZERRS IR EL S0
§$Z°%$%@ﬁ%%%%%ﬁ’E%Hﬂ%ﬁ%%%(MHV&CMV)#%é
%‘ > o
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BB E A 4% E (somaclonal variation) & &

HRRHMRET  GBRPAAGRELHH AN ABAEO"Y sy ran
AR R B L AR B R A > (B B R DA R LA B T A B 69 R4E o 4L E sk
RAEGAENER $EAHH23% mREEHGHEETY K FAASREE

Kk hEAGGE > RESES RS > Rtk BEEM o Vuylsteke @)
BRIHAABARAYE R ELE  ARSEASAGEAEMEEL 03 2 69.1 %2
Bl SRR A FABEARARNVER - bbb MR AAREEZAG R A AR
BAMHMASEEBA B8 BAFURE GREELAG BN LE RS IKEA
AAE R o BB E S WEE KA %R RIS o Drew & Smith!"” b i 3
# (Cavendish) AHmMEARERERFTHEBILEY > B AEAB F 54758 R bR
B BRERGRETIBFOESR  $ERED % NETAMFFHAGEKRGRE
BI% MARFHRARNBELRREAL - TR BARFRRY &> ARERAEER
BAGAEERNBELE - HEAEELE

k1 bE@assRB B RARAR
Table 1. Frequency of offtypes from the tissue-cultured plantlets of Giant Cavendish

R AT FEHB % A B %%
Stage No. of plants ~ Types of variant Percentoge
% #A 30,000 eSS 8 0.25
Young stage EAGR 0.12
43t Subtotal 0.37
PRER A 46,260 PRAVG R 1.44
Mature stage BAGR 0.46
BEpEed R 0.11
RAGER 0.42
43t Subtotal 2.43

kA YR T ERANEELERm R ) BEB LN 1984 £ B
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F P 488k 32 A ¥ R E F 4% ¥ % (Fusarium oxysporum fsp. cubense, Race 4 ) & % “**

s MMBAEE BB A AN ABBE AN FENERER (2 E2 54%k) wi@HZ @ &
THRENF BB E - BABILR L BETARBE M PRAKR - BHUFRIRY
BEBRRANT - KZE LB E SR Y T U ERER 10 BEIUREN ¥
o HP 548 (GCTCV-40-44>104 > 105 % 119) B ZHuhk » H4 518 (GCTCV-46
53562201 & 215) Bl A vt o B8 F —Regdumb 2 AR R B EE4k 0 f)
KBS AFTHE -ERTE - RRE@ % - RAf > BRESEEYHE  £5F
REGPITELBARAGE RS A F A S B35 57 1988 3% 4 GCTCV-215-1
o REEM KA ERM (£2) BPEHRM - FS AT B 1990 FrBALKRY @
TEREMEM -

£2 @EEALEE DA GCTCV-215-1 b2 B E ALk & % % 5 4 5 60 e 2
Table 2. Comparison of the agronomic traits and the occurance of Fusarium wilt between
the somaclonal variant GCTCV-215-1 and the normal Giant Cavendish

e L5 AFAY EKREE B % (%)
ou % plant Pseudostem  Growth Bunch Disease rate
Cultivar height Circumference cycle weight iR B
(cm) (cm) (mo) (kg) Plantlet Sucker
GCTCV-215-1 286 74 13-14 28.0 17.2 5.2
Giant
Cavendish 277 881 12-13 27.7 74.6 77.8

BERBNFEAWMBEFUERTH

B(19741 A e Bk h HEFE R B % FHY  BRATHEER LA EARE - 1987
4> B & Mutsumoto® V¢ & Bl i - G4 B3 E S R H BRI F 4 i A2
%4t B 38 (Protocorm-like body, PLB) 3t # 1989 CV4 & — 5 4] PLB 4k w35 4+ 4%
BRI (BE2KR) $wR#iBH PLBH E4 4 10 mM £1b4% (pH=4.6) B9k Béx
HEEPETABFOGEGE - HERF2EPLB 4> £+ —18 (AL-1) 2% At
sk 0 RS 25 mM ffbiEen R A THEA R - BF TR ALl A0 F
W fAbse ey BRI EL Y 0 AL-1 209 RFH A RILHBIEE - 358 AL-1 #& B #1428
FHM £ PLB EBAENNEEM AL LM E RN R ELSHY
RAEER o

BAE R a3t R 6 B A
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BRI A A MARYE R > LHENRGF ERERFHEARY \XEFFM? 14 o Bk o 3
SR BANIHEFEREISEGARRERN - & 3 HIBRAFREEMIELRR
AR B AR F e

HEBIRIATIRE T (zygotic embryo ) s JEFETREA Ak MBI H G R E
RERMBFE - FEURBREYS B | PR AG A E S EREE > 2,
FERMRGERE > QUuBIFRITANAE  REBF TR 3 A E B
a3t h > RS LM lalm AR BEREE - gL Ry RESEHETE
&R - BB ALMEAREEAMBRKEERAEHE - 1 RBEprse i frsd
BHEBRFEFTALOER - EERAMREFREATFRE -

&3 BERBEIBERRAF T

Table 3. Examples of somatic embryogenesis in bananas

X Bk % B e Mo & Bk
Sources Variety/Group Material Procedure

1.Cronauer and
Krikorin 1988
2.Escalent and Teisan M. accuminata, x M.

M. ornata zygotic embryo A*

1988 balbisiana zygotic embryo A
3.Escalent and Teisan M. accuminata, M. :

1989 balbisiana zygotic embryo A
4.Ma 1988 AA, AAA, AAB floral meristem B
5.Novak et al 1989 AA,AAA,ABB rhizome hasal leaf sheath B
6'[1);15;13 and Panis BB,ABB shoot tip C

*A ¢ explant—callus—somatic embryo—plantlet
B @ explant—-callus—-cell culture—somatic embryo—plantlet
C © explant—-cell culture—somatic embryo—plantlet

7
&R B R AT 484 - www.banana.org.tw  e-mail 1% 4 : tbri@mail.banana.org.tw




% i? /é‘ i,_ ﬁ _% f‘i:r Taiwan Banana Research Institute

904 B REA A E R AT 245 138 TEL © (08) 7392111~3  FAX : 08-739059

Floral meristem

/ Mutagenesis

Induction of

Seedling
germination

Callus induction

suspension

Somatic embyro

Fig. 1 Application of somatic embryogenesis in banana improvement

I B A AEEFHELYER

ARHBHER

AEEHLRLEREMBBEAROHPIEL HHEMFRAUERERELAEA
7 > Murfett & Clarke ®?% 1986 £ 3 tmiF 3 BR TR A FEHRB FAEGTHE -
1"&413'33%%7?']%/&& 12 H (Agrobacterium) P64y Ti-E R REA R L2 B4 - Lyk
BHEZBAXESH 17?'1)5@ KA E (E. coli) AR » #URIEF 4R DNA &
Ti-Za% 23RS RDNA W TI-E AR ERESBEI ER B 3.4 AR
Bode TI-E g S5 8memien » THAEmeE R (genome) o #E
%ﬂ%ﬁlﬁﬁ%ﬁié%ﬁ”* R ELHBRMTZAT > LALTAREER

o FEAMS] > BRI EIRE AE TR (vector) s98E B A4 - b KK
tafif, > LIBRESI B A AR c B RBUERBLBAFE S A LEHE -

o BRI RERFLIS LG ERABRLTAT - Wﬁ%%kﬁ#%%é%
AENAE > HREMBERASENEBLA% AT E@BNARSE > FEFIERFOA
1% o LA R O BN EAREST - BN R ITEZ I E I BBTV (ZERmF) 9% 8
AR @M% AUDNABHAFZ R S EEXHBBERIBEERS -
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FeBuanEs LR AR@BBONYER

FEBTFREOERAR R ZBERRBNE - HER  RLEEF A B
ROALREMEFRLER > Blhokig  NEARIBEE > wBGARERANER
B o B R R A TR ERBRAEMP R RS 0 AR RN AIE T SAFAE
AREITEAR E@o)tEd > EBmiske R AT A o 2 oA R I BT AR e e
AR EDNFEL R A FTHGTITARE  BUAEINSHEZIRYBEN  -®EHE
MAER R LR IEEAEMKE > B ATAARBANEREH RSB EZ (cell
lines ) > f& YL IE H RSB R = E WYt it 2 Bla ok SR I B RS e s
HEMBAERAERBEEEZR  c BHROAARTRUREFERKBEGRESE > LT
RARGFAAEGERF 7k BTHEEFE > bl g A AR ZAHR AN LHE - B&
T REZF A AR GEE TR EF E )RR S AR (diversity) K& 38w o

FHMEECEIER mRRA SRR D - B EAT R AL &7 KRS %7 1982~83
FRAONBEHFERLEREZNAR > HRERYT - AERT > ABRLSHEYARITE
ER SRR EENILE SR ERGEA c RILAKAPTU =L B - BITIC B
BT HRF > BEEMEL > TRIAREIHRRNOBHEBMICE LR - #5h
BRE BERGASBTRAKILERSTFT MK > AP RE-

ENFREGRATRES  RELHEHRED - bR HEHME (M. cavendishii
% M. accuminata) g9 A G ¥R > 2 H R AT LU PEGIRER A H R akd
c BB TEE  BRASBAL (R4 EAFTERLAETHBANTITN -

Diploid
plant
lAnther culture
: Di-/triploid
Haplmd plant
l Cell culture l
Protoplast Protoplast
L J
l Fusion
Hybrid cells
l Regeneration
Tri-/tetraploid
plants

Fig. 2 Appllcation of anther culture and cell fusion in banana breeding
2. LB HER O LT ERTALNER
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#% 4 Jbt B Musa cavendishii L.$1 M. accuminata #f n ¥ B B A T B AR L&
Polyethylene glycol 42 g% B 4 & 82 2 % % 4m o 38 20
Table 4. Frequency of multinuclear cells in freshly isolated leaf protoplasts of Musa

cavendishii L. cv. North banana and M. accuminata, and their fused protoplasts
by polyethylene glycol treatment

$8 % (Frequency,%)
R S e B . M. cavendishii+
Protoplast nuclei M. cavendishii M. accuminata M. accuminata
(PEG. treat.)
1 99.16 99.30 73.65
2 0.67 0.54 3.29
3 0.10 0.13 1.55
>4 0.07 0.03 21.51

ook B RA 4 MBJR A H B e JR AL B

R S ERAFE—SOAERYE AN AYUELER A@ERES > MAR
AR AR BARMMKGEN  HEREFER AL TGS BLE o 8 46 8
132 % > BRA TR ENMTHIT A %A L - A F@ie s B R @R EBRGER L
Bimke sl MhBLENME FHERRLA TR » BRI E > Baky R
Krikorian™ 4, % 4 % o KR4 FH R A T H8 B A k) BT A B L -

PR

FERAEAZLEN MaTHAoeRFTHENER -#HELFROTN N
RAEHP R - RbF R BN R BHFEFT LU FENLEARENESR -
BAMARORRERE > iR ABE AN BRI > THBERNEE SR
Ry BRANEEOESESEERARE  RABGREE L A8 5424
EAR B bR EERF A PLB #47al 45506 E % - ZNEARBBGRN > £F
ELHEAROERTBRELN -  ZERBTENBRN > LEBENEAMY> T AMEH
RoBTHERANEAR > BRY—FEBL2% EREEeBEL AR BB
FEERGAR LB AEGE LEHR -

AHARILERER mRGRAS R R L ety ELw 0 B AT R A%
MEE - BB FERBRATOIAEABARN > AR DSEE  BEMEHR
c EHMEMERY  HEELEXRECHABANE -

P ERBALFTEUBEAOBERRARACHEEERR - FEAHMERIES
Voo MBS H > FREH > BEELEARERE —HKHEE -
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