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Short History of FOC race 4 in Cavendish
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Abstract The inhibitory effects of Chinese leek
(Allium tuberosum) on Fusarium oxysporum f. sp.
cubense (Foc) and on Fusarium wilt incidence
were studied in order to identify a potential effi-
cient way to control the disease. Adopting the
rotation system of Chinese leek-banana reduced
the Fusarium wilt incidence and disease severity
index by 88-97 % and 91-96 %, respectively, and
improved the crop value by 36-86 %, in an area
heavily infested by Foc between 2007 and 2009.
As a result of inoculation in the greenhouse, Chi-
nese leek treatment reduced disease incidence and
the disease severity index by 58 % and 62 %,
respectively in the variety Baxi (AAA) and by
79 % and 81 %, respectively in the variety Guang-

completely inhibited the growth of Foc race 4 on
Petri dishes. suppressed the proliferation of the
spores by 91 % and caused 87 % spore mortality.
The findings of this study suggest that Chinese leek has
the potential to inhibit Foc growth and Fusarium wilt
incidence. This potential may be developed into an
environmentally friendly treatment to control Fusarium
wilt of banana.

Keywords Fusarium oxysporum - Panama disease -
Banana - Allium tuberosum - Crop rotation - Biocontrol
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Fig. 1 Cavendish Somaclonal Selections Resistant to Foc TR4









» Greenhouse Evaluation




New cultivar: ZJ-06
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Incidence of disease: Baxi (48.21+2.6%); ZJ-06(3.2+0.82)
Note: Red arrows indicate the died plantlet.



> Fileld Evaluation

g
P, W S RN

i, aE e "

.i! ,‘-:;',fv.;é_(. N \
" I ’

-

13
P 2l
e

%?“ o, 22N 3

o, 2

> indicates the banana plant death caused by Foc TR4












» Comparison of Main Agronomic and Economic Traits

Zhongjiao No.6 | Zhongjiao No.4 CK:
Baxi

Production cycle
Plant height
Bunch weight
Yield per hectare
Number of hands per bunch
Number of fingers per bunch
Fruit (finger) weight
Fruit length
Fruit diameter
Pulp colour at maturity
Mature fruit peel colour
Predominant taste

Infection rate
—~ 0] ~R0 0)
(Foc TR4) 5~15% 0~5% >5000

Results were concluded based on multi-positions of field testing over 5 years in heavily infected fields.




> ZJ4 & Z2J6

Fig. 4 Two new Cavendish varieties (¢ >and ¢ ’) selected from somaclonal variants with high resistant to Foc TR4.






ZJ4

Selection of somaclonal variation
from ‘Baxi’

High resistant to Foc TR4

Good bunch, hand, finger shape

Superior fruit quality and taste,
sweet-smelling pulp

TSS 20.9%, TA0.277%, SS 15.8% ,
V¢ 7.44mg/100g

ZJ6

Selection of somaclonal
variation from ‘Baxi’

High resistant to Foc TR4

Good bunch, hand, finger shape

Superior fruit quality and taste,
sweet-smelling pulp

TSS 18.8%, TA 0.25%, SS
15.8% , Vc 4.35 mg/100g







Studying on genetic transformation of banana (Musa spp.
Cavendish) for improving its cold tolerance



Cold treament:

* transgenic banana plants overexpressing MplCE1/MpMYBS3
and control plants were subjected to the prechill chamber at
10°C for 0, 1, 3, 6, 24 and 48 h

» Leaves were harvested to determine cold-responsive genes
regulated by MpICE1/MpMYBS3

candidate genes:
IQ/El,I\@YBSS,Q}BFLC\;BF?;,COR,HOSI and S1Z1
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Cultivar: Musa spp. Cavendish, cv Grande Naine (Control)

GMO: Overexpression a cold tolerant gene ICE1 from Dajiao in Grande Naine

Condltlon grown in a growth chamber at 4°C for 2 days (day/nlght) 2 photon flux
uta 12-h ngt_eperiod, an

:._1,' i

DX-13 DX-15 Control

Cold tolerance evaluation of Pubi::MpICEL1 transgenic banana plants
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Host-induced gene silencing of cytochrome P450
lanosterol C14a-demethylase-encoding genes confers
strong resistance to Fusarium species

Aline Koch®, Neelendra Kumar®, Lennart Weber®, Harald Keller*, Jafargholi Imani®, and Karl-Heinz Kogel®"

“Institute for Phytopathology and Applied Zoology and ®Institute for Miaobiology and Molecular Biology, Centre for Bio Systems, Land Use, and Nutrition,
Justus Liebig University, D-35392 Giessen, Germany; and ‘Institut Sophia Agrobiotech, Unité Mixte de Recherche 1355 Institut National de la Recherche
Agronomigue Centre National de la Recherche Scientifique, Université Nice-Sophia Antipolis, 06903 Sophia Antipolis, France

Edited* by Diter von Wettstein, Washington State University, Pullman, WA, and approved October 15, 2013 (received for review April 5, 2013)



37.5-18.75nM

50.250M i)




3 d post inoculation 5 d post inoculation
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Infection symptoms on
Arabidopsis leaves
following inoculation
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infected leaf area [%)]

with F. graminearum.
Col-0 ev line1 line 8 line 10line 11 Detached leaves of 5-
Transgenic line wk-old plants were
treated with 5 X 104
macroconidia mL™!

Col-0 (ev)
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Expression of the same dsRNA in Arabidopsis rendered susceptible plants highly resistant to
fungal infection.




Proteomic profiling of Fusarium oxysporum f.sp.
cubense Tropical Race 4 during early development




(A) _ (B)
3h(260) 7 h (260) 3 h (265) 7 h (480)

11 h (201) 11 h (429)

Up—regulnted Proteins Do“n-regulated Proteins

3 hours 7 hours 11 hours
P<0.05
(115/114) (116/114) (117/114)
Up—
regulated

LG 265 480 429 637
regulated




Banana genetic transformation of host-induced gene silencing
vector (ERG-6, ERG-11)

e ——

ERG-6 20 lines ERG-11 50 lines

GMO: Overexpression two disease tolerant genes ERG6 dsRNA and ERG11 dsRNA
from Foc TR4 in Grande Naine respectively

Condition: grown in a green house at 25-35°C, a photon flux density of 500 uE, and a
rolativie hitmiditns nf AN _QN0/
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