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Abstract

The objective of this study was to investigate the feasibility of a modified procedure using
artificial inoculation of the Fusarium pathogen for the mass screening of resistant clones in banana
under the net-house environment( de Beer ef aZ 1999).  After 1solation, the mycelium of Fusarium
oxysporum f.sp. cubense (race 4) was cultured in the sand-maize mixture for 21 days. Small
quantity of this Fusarium culture was placed at the bottom of plug-holes before transplanting the
banana tissue-cultured plantlets.  After 2 months of inoculation , the tip of the rhizomes were cut
to examine the internal symptom of the disease. Experiments were designed to evaluate the effect of
the plant ages and amount of the innoculum on the occurrence of the disease. It was observed that
the expression of the disease symptom in 1-month old plantlets was more prominant than that of
3-month old plantlets. In the experiment to test the amount of inoculum, development of the
disease symptom was faster in the treatment using full dosage of inoculum than that of the half
dosage. However, at the end of the 2-month period, the degree of disease infection in both
treatments was not significantly different. Therefore, half dosage of the inoculum was used for later
experiments. By using the above procedure, selection of resistant clones was made from 'Pe1 Chiao',
a Giant Cavendish cultivar.  After screening of 20,176 plants, 46 of them were selected as putative
resistant plants and were used for multiplication by tissue culture. These clones were subjected to
two subsequent clonal evaluations in the disease nursery. A resistant clone, designated as
GC-1089 was selected. The percentage of heavily-infected plants of GC-1089 was 13.1% 1n the
disease nursery, while that of the resistant and susceptible check cultivars were 21.6 and 74.6%,
respectively.  In three on-farm experiments, the percentages of diseased plants of GC-1089 and the
resistant check cultivars were 10.6-29.8% and 10.8-23.2%, respectively. The results indicated that
the modified net-house method for screening resistance to Fusarium wilt in banana was simple and

effective. The resistance of the selected clones was stable during several generations of evaluation.
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Table 1. The effect of the age of plant and pot size on the occurrence of Fusarium wilt.

= £ & After 1 month [l F] & After 2 months 1B B Internal symptom
BF RCD e
clone Plant age Pot AT :F'*f[ BEoiEF B ;F'ﬂJ BrooiEF # "ﬁfﬁg\'f 5 “ﬁ ES Ei ’Fﬁr"

(month) diameter  No. of % yellow No. of % yellow Index % Infected % heavily
(cm) Leaves* leaves leaves leaves plants infected plants
I et 1 4 3.55%0.13 37.4%14.8 3.3440.38 53.817.1 1.6310.9 934194 63.44.7
(Pei Chiao)
=& 3 8 4.8310.16 11.4%3.3 4.8110.51 30.5%12.0 1.2510.11 75.0t11.7 50.0%£0.1
(Pei Chiao)
4.78%0.08  14.3%35 0.5 £0.27  50.0£23.6 2.813.9

GCTCV-105 3 8 4.03+0.12 17.5%1.2

* SIS0 DETR 12-18 £ o £ = ”ﬁ’Flf%'l > Means of two replications, 12-18 plants in each replication;
Full dosage of inoculum was used.

ok m%ﬁ 0= f’ﬁf%T 1= @ERO{ B 2= BEIf B - Internal symptom @ 0= symptomless 1 =mild 2= heavy.

o T =g E@E&”ﬁjfﬁ#ﬁj » GCTCV-105 f@??‘i-’ff”ﬁ[h? > 'Pei Chiao' is a susceptible cultivar; GCTCV-105 is a resistant clone.

F 2 R RN BT ST PR PR

Table 2. The effect of the amount of inoculum on the occurrence of Fusarium wilt

B 7 & — {BE] % After 1 month it £ & After 2 months o Internal symptom
Amount of inoculum A o ‘Fﬂ[ BEoiEF R ‘Fﬂ[ Rk # ’TF J?E{E’\'f EiiA ’TF ER El Jﬁ}“
No.of % yellow No.of % yellow Index” % Infected % heavily
Leaves' leaves leaves leaves plants infected plants
= 5! Full dosage 4.05£0.07 42.3%11.8 3.9910.56  47.6118.7 1.47£0.19 972t 39 445t 7.8
4 &l Half dosage 3891041  30.5t 2.2 4.04£0.06  47.0%17.1 1.3740.24  75.0x11.7 45.8117.7
0  Check 4.04£0.06 193% 14 4241022  20.9111.0 0 0 0

* ELRETRIAVT S0 AR 12-18 £k - %@ﬁ?fﬁ[}@ E@Eﬁ”ﬁjfﬁﬁﬁé‘j = o Means of two replications, 12-18 plants in each
replications.  Susceptible cultivar “‘Pei Chiao” was used in this experiment.
ok [‘J%’ﬁﬁ@ 0= :""ﬁf%T 1= Eﬂ”ﬁ%&r 2= B Jﬁr%r Internal symptom : 0 = symptomless 1 =mild 2 = heavy.
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Table 3. Determination of the resistant level of putative resistant clones in the disease nursery.

Fﬁ#l 7= [y L (% infected plants)”

Clone No. of plants B i B BPET B
observed Symptomless Mild Heavy

GC-1089 35 73.8 34 13.1£11.8 13.118.4

GC-1093 71 21.2 64 25.418.5 53.4%14.9

GC-1113 109 11.3 £10.5 17.416.3 71.31£16.8

’F’}EE BTai Chiao #3~ 69 63.9 %13.6 14.5%3.8 21.619.8

% Pei Chiao 68 10.0 £ 83 15.3% 4.0 74.6112.3

¥ ERREIT I - Means of two replications.
TR IR 546 flaF] o (RIS JFE}[’“‘&%@ > Internal symptom of the corm after 5-6 months
planting in the disease nursery.
ok F’F'\,EE BE R TITE 5 H[J%ﬁdﬁﬁ’ﬁ@ﬁ%?ﬁpﬁ#@ o “Tai Chiao #3’and ‘Pei Chiao’are
resistant and susceptible check cultivars, respectively.

o O GC-1089 e i B IR 2K

Table 4. Performance of resistant clone GC-1089 in the farmers’ fields in Kao-Ping region, Taiwan.

® W # & = B o A
Location Clone No.of plants observed % infected plants
JY[(Chiuju) GC-1089 189 10.6

’F' B = 9FTai Chiao #3° 37 10.8
Frl(Hsin Yuen) GC-1089 168 20.8

’F}E;E B Tai Chiao #3” 82 23.2
1P (Zi Chou) GC-1089 108 13.0

%7 F, E Formosana 55 21.8

*2001 F 4 F[FEfF - 2002 F 2 EJ?EI*E{Eﬁ ﬁﬂ’ﬁﬁgﬁﬁ oPlanted in April, 2001; the infected plants were
surveyed at the shooting stage in Feburary, 2002.

g rf}%f B, W TEFELE I8 Fiﬁdﬁfﬁ#ﬁé o “Tai Chiao #3” and ‘Formosana’ are resistant check
cultivars.
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Table 5. Degree of infection of five banana check cultivars in the disease nursery and in the net-house using artificial

inoculation.
PUR T LSRR .
Fﬁ[h FEi }Wﬁ 14 Degree of infection in the field’ Degree of infection in the net-house
Cultivars Degree of  HfFEERkE CIEER kg v SrTa :""’?J e R E BERE
resistance  Plants % infected Plants % no symptom % mild % heavy
observed plants observed
17 Pei Chiao N 176 64.4 104 14.4 8.1 71.4
'F'ﬁ%: 9% Tai Chiao #2 S 181 60.1 103 6.4 7.2 86.3
’F' 1B~ Bk Tai Chiao#1 MR 400 24.2 54 19.3 42.0 38.7
'F'}TE;E 9% Tai Chiao #3 R 208 10.7 32 15.6 62.5 219
GCTCV-105 R 206 12.8 24 33.3 62.5 4.2

*F 'Féﬂ?hi% Vﬁ’ﬁ’l‘?fi(%‘ %) - External symptom after planting in the disease nursery for 10 months.

ok ?[f}?&’x‘ﬁ'@& A “’ﬁ%’?{[‘]%’@ > Internal symptom: discoloration of vascular bundles appeared in the rhizome after treatment in the

net-house for 2 months..
ke Q= 'ﬂjit’ﬁ Susceptible; MR = [l 1% Moderately resistant; R = ﬁ.’ﬁﬁ‘[‘iﬁ Resistant.
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Fig 1.

i 2.

Fig 2.

K

Fig 3.

B 4.
Fig 4.

46 [ Sl 3 WA F IR oy AR
Performance on the resistance to Fusarium wilt of 46 putative resistant clones and 3
check cultivars 1n the disease nursery. TC1 and TC3 are resistant check cultivars and
GC 18 a susceptible check cultivar.

AT R BV RURE ﬁﬁuﬁ A FE A

Procedure for the mass screening of resistance to Fusarium wilt by inoculation of
pathogen in the net-house. A. Mycelia of Fusarium culture. B. Inoculation of mycelia
at the bottom of plug-holes. C. Tissue-culture banana plantlets were transplanted to the
plug-holes; D. Examination of disease symptom after 2 months of inoculation; left
showing discoloration of vascular bundles; right: without symptom.

FIIH Al A R B GC-1089

A highly resistant clone, GC-1089 was selected by using the net-house method. A.
Performance of GC-1089 (left) vs a susceptible clone GC-1113 (right) in a Fusarium
infected field. B. The fruit bunch of GC-1089.

2 RSEHITES Fe  RTM A e ot R 1 B
Degree of resistance of 5 check cultivars evaluated in experiments conducted in the
diseased nursery and in the net-house using artificial inoculation. % diseased plants in
the field were determined by the external symptom while those in the net-house were
determined by the internal symptom. TC = Ta1 Chiao.
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