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Improvement of the horticultural traits of Cavendish banana (Musa spp,
AAA group) I. Selection and evaluation of a semi-dwarf clone resistant to
Fusarium wilt.

Ching-Yan Tang, Cheng-Chiang Liu, Chi-Hsieh Tai, Tsan-Hsiu Chiu,
and Shin- Chuan Hwang

Summary

Nine apparently dwarf clones were selected from a tall and resistant cultivar ‘Tai-Chiao No. 1' by
clonal selection through somaclonal variation. One of the clone 'TC1-229' was proven to be semi-dwarf
and retained the resistance to Fusarium wilt (race 4). Follow-up experiments, including the preliminary
and advanced field trials and 26 on-farm trials were conducted to evaluate its potential for commercial
production. The growing cycle, plant and fruit characteristics and post-harvest qualities were investigated.
Results of the experiments showed that the average plant height of TC1-229 was 190-240 cm which was
shorter than its check cultivar "Tai-Chiao No. 1' by 60-90 cm. TC1-229 showed a tendency of early shooting ,
but the days-to-harvest was similar to the check. The no. of hands was slightly higher than that of the
check cultivar, but the no. of  fingers per bunch was similar. The bunch weight of TC1-229 varied from
17 to 26 kg which was slightly lower than that of 'Tai-Chiao No. 1' by 1-2 kg with a more significant
difference in the month of April. Comparison of the fruit weight per hand and the average finger weight
showed that TC1-229 was lighter than that of the check cultivar. Thus small finger size is the main
reason for lower bunch weight in TC1-229. The occurrence of uneven degreening after ripening was low
in TC1-229 and its fruit quality was as good as ‘'Tai-Chiao No. 1'.Because of the semi-dwarf characteristics
in TC1-229, it has the advantages of wind tolerance and labor saving. When precautions on cultural
practice is taken, TC1-229 has the potential for commercial production in the southern region of Taiwan
where Fusarium wilt is the major constraint for banana production. The selection process of TC1-229
demonstrates the practical application of somaclonal variation in the improvement of banana cultivars

for both disease resistance and horticultural traits.
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Table 1 Major horticultural traits of semi-dwarf clones in a preliminary trial.

F ERRREE ERISEEE MR 8 REEC WME Rl

Clone Days-to- Days-to- Height Girth  Hands  Bunch Resistance
shoot harvest (cm) (cm) (no.) weight(kg) to Fusarium
wilt

TC1-89 238% 349 297 73.1 7.7 30.7 S
TC1-90 237 361 310 75.0 7.8 29.9 S
TC1-114 272 376 308 69.6 7.9 25.9 R
TC1-117 255 370 300 70.5 7.8 25.2 R
TC1-152 215 349 256 68.3 7.8 26.7 S
TC1-154 234 355 313 75.4 8.0 30.5 S
TC1-173 278 380 304 70.4 8.5 27.7 R
TC1-226 245 373 189 73.9 8.0 28.6 S
TC1-229 270 382 232 64.4 8.5 25.9 R
TCl(c:heck)W 295 388 292 67.9 8.2 25.2 R
- 15 ifi (Means) 254 368 280 70.8 8.0 27.6 -
1sd(p=0.05) 19.1 11.7 18.8 5.7 0.7 4.2 -
CV(%) 5.2 2.1 45 5.3 5.7 10.0 -

z FEAREIR] 0 19935 SE[18F! 5 FRIFEIY] 1 19947 5-65] -
Date of planting :May 18, 1993 ; Date of harvest: May-June, 1994.
y. B 0 S = BUE o R = U
Resistance to Fusarium wilt:  S=susceptible, R=resistant.
X  BefRER2E D T Sl . & 'J‘Eﬁgﬁj‘ﬁﬁ-loﬁ °
Values are the means of 2 replications, 5-10 plants per plot.
W *;’éﬂﬁﬁﬁ[#lfg'rm: F«F'\[}g;; %%, 5 Check cultivar TC1 = 'Tai-Chiao no. 1'.
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Table 2 Major horticultural traits of semi-dwarf clones in an advanced trial.

[ TR R M BE BT N0 B BRE PSR OB i

Fge FIEE [k IR Y
Clone Days-to- Days-to- Height Girth Canopy Hands Fingers Bunch Uneven Shelf-

shooting  harvest width weight degreening life

(cm) (cm) (cm) (no)  (no) (kg) (0-2)

GC-155 231X 359 186 71.0 254 8.5 151 27.7 0
TC1-229 280 388 238 66.9 301 9.0 159 26.2 0

TC1(ck1)W 297 398 314 68.3 317 8.2 151 282 0.1
TC2(ck2) 274 382 246 73.1 300 8.3 146 329 0.6

Tyfi(X) 271 381 246 69.8 293 85 152 287 0.2
Isd(p=0.05)13.8 84 26 15 11 0.37 69 21 03
CV(%) 83 36 17 35 78 71 9.7 117 381

74
Brix
(days) (%)
3.7 216
40 21.0
40 211
40 20.6
40 21.1
0.12 0.63
5.2 4.9

z FEAREIR] 0 19935 SEI20F 1 5 FRISEIY] 1 19945 5-67] -
Date of planting May 20, 1993 ; Date of harvest: May-June, 1994.
y PR g 10 = f{'J e ] = fr%ﬁ‘ 2 = HEIE -

Degree of unevening degreening: O = no uneven degreening, 1 = mild,

2 = severe.
X BYTRRLAE LY T IS 5'}@%@ 15-20F% ©
Values are the means of 4 replications, 15-20 plants per plot.
w BHEFETCI= T B BE, o T2 = (R B -
Check cultivars TC1 = 'Tai-Chiao no. 1', TC2 = 'Tai-Chiao no. 2.
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Table 3 Comparison of major horticultural traits of TC1-229 and 'Tai-Chiao no. 1' in
26 on-farm trials

EUOR RPN B B0 R BRE
Year lone Days-to- Days-to-  Height Girth  Hands Flngers Bunch
shooting harvest  (cm) (cm) (no.) (no.) weight(kg)
1996 TC1-229 2804227 399+25 210412 69.4+4.1 9.240.7 160+15 21.0+1.9
TC1(check)Y 285+29 396+19 303423 71.5+4.2 8.6+0.7 149+13 23.6+2.6
B 14X
Significance ns ns ** ns ns ns *
FIFI (df) 11,6 11,6 13,7 13,7 13,7 12,6 12,6
1997  TC1-229 275+47 390+28 205+10 65.6+4.5 8.3+0.6 129+11 17.1+2.7
TC1(check) 250435 373+36 258+29 63.5+4.8 8.1+0.5 122+17 18.1+4.9
Significance ns ns ** ns ns ns ns
FIH 17 (df) 8,3 8,3 9,4 9,4 9,4 3,1 9,4

z BrimesT ‘r‘d[’;!ﬂk'ﬂlﬁ“/&ﬁ’ ; Values are  the means + s.d.
y tﬂ% FF FTC1= "<&~ 5, > Check cultivars:TC1="Tai-Chiao no. 1'.
X t-test : >|<p<0(§5 * %k p<0.01:ns, no significant.
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Table 4 Comparison of j traits by months of harvest between TC1-229 and 'Tai-Chiao no. 1',1994-97

PER Fﬁﬁ'; | = DUk oE| S I =G
Trait Clone Feb. Mar. Apr. May Jun. Mean
Hfl,'] Height TC1-229 190+10Z 20949 210+14 215417 240 210+15
(cm) TCl(check)Y 25353 288+18  299+22 298+24 316 288+32
B 14X
Significance ns ** ** ** - **
FIF1 ( df) 1,1 6,1 10,3 7,4 0,0 18,10
=g Hands TC1-229 7.910.4 9.5+0.9 8.8+0.9 85405 9.1 8.8+0.8
(no.) TC1(check) 7.7£0.2 9.742.0 85104 82104 84 8.4+0.5
Significance ns ** ** ** - **
FIF17 ( df) 1,1 6,1 10,3 7,4 0,0 18,10
%‘J?ﬁ%{ﬂ:ingers TC1-229 124+16 169423  149+22 147+11 164 151+21
(no.) TC1(check) 120+14 132+16  150£3 142+9 157 139+15
Significance ns ns ns ns - ns
FIE (df) 1,1 51 7,1 5,2 0,0 14,7
WNAHEIBunch  TC1-229 144+ 15 20.2£3.4 20.3+2.6 22.3+3.1 28.0 20.6£3.3
weight(kg) TC1(check) 146+25 19.6+1.1 24.1+1.4 249+2.3 30.3 24.4+4.4
Significance ns ns * ns - ns
FIE (df) 1,1 6,1 10,3 7,4 0,0 18,10

z Byt S5 7&’/1@‘?%*-‘ ; Values are  the means + s.d.
y EHIf7ETCL= "¢ #~ ¥, - Check cultivars:TC1="Tai-Chiao no. 1"
X t-test': >|<p<0(§5 * %k p<0.01;ns, no significant.
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Table 5 Comparison of the no. of fingers per hand, weight per hand and average finger
weight between TC1-229 and 'Tai-Chiao no. 1'Z

(E5/ fifrr =" Hand T A
Trait Clone 1st 2nd 3rd 4th 5th 6th 7th 8th 9th Mean Total
S ?F“[Q’r TC1-229 19.1 186 18.0 17.0 165 158 159 159 156 17.1 144
No. of fingers/ TC1(ck)* 19.7 19.6 179 173 162 160 159 158 - 17.3 135
hand SignificanceY ns  ns ns ns ns ns ns ns - ns ns
BN E TC1-229 342 314 293 260 231 206 190 1.781.66 247 20.8
Weight/hand TC1(ck) 3.96 3.86 236 3.05 265 234 211 191 - 293 228
(kg) SlgnlflcanCe ** ** ** ** ** ** ** ** - ** *

TR FVHF:[ TC1-229 178 171 163 153 140 131 120 112 107 145
Finger weight TC1(ck) 201 196 188 176 164 146 133 122 - 169
(gm) SlgniflCance ** ** ** ** ** ** ** ** - **

z  BYimEL20Fk T 5l - Values are  the means of 20 plants.
y SHfifaTCl1= “F",T%f 9, ° Check cultivar TC1 = 'Tai-Chiao no. 1'.
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Fig. 1. Mr. Chin-Chou Chen and TC1-229, a semi-dwarf resistant variant found by Mr. Chen.
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