Sustalnable Management of I\/Ioko

‘%’;«',‘,‘, and Bugtok Diseases of Banana

\r‘ c\’ LA N RO~ fo
y ‘ \ /] , .:0 . e . ¢ ' s [ - .‘ s “h ’ .'-‘ A /.:
/' TR L e u ;.w-r-e'«' R I DAL PPORERS R N AL e A
Jll\ \ ‘ - \"‘\ " e .\;’1 1 4 ¥ A -4 oS Valy N " ! . f
N /‘l ’ “ \/' S ATYE 1 AT ‘._5,-';4..5.}, Y LT NS |
v . : . v . b sl

e
f '~u . ’}r\\:’{“‘} 7\ K

) Y‘ WTNAT Marina P. Natural PhD
AU o e ;‘ / Professor
‘4\..‘ a4 [\ AV CPC- Plant Pathology

4. ;', \; College of Agriculture
/ ; UP Los Banos College, Laguna

a a\‘\ ‘:,:) 4 f




Bananas: a lifeline commodity

A Small and backyard growes vital
source of iIncome and food: a
substitute for rice and corn

Al 2YYSNDALE  al I-O@HhRNa
for export TN
1. Provide employment

2. Dollar earner$200M/yr for fresh W |
exports; 5.3M tons =

APhilippines ranks no. 3 among exporting countries



Moko or bacterial wilt
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Ralstonia solanacearum
(Pseudomonas solanacearum)

Race 1wide variety of hosts including diploid

Race 2
Race 3

pananas (300 plant species, 40 families)
pananas andHeliconia

potato and tomato

Race 4ginger

Race 5

mulberry (China)

Banana racePhylotype Il, MLG 24 (Central
America); Race 2; Biovar 1



H. psittacorum
(bihai) (+)

Tolentino, M. 1995-Heliconias

De los Santos, P. 1993
(Ampalaya, uray, ulasiman,
potato (?), peanut and tomato
by soil inoculation did not wilt)

'{H. paraquit ' - Tambopata (-)



Wasmokointroduced in the Philippines?

ACNRBY OQd axlf SNEBEE GKA
Honduras in 1969 as planting materials (San
Juan 1977)

A RO
Bu

A Ze

neros (1965) first report of bugtok in
Kidnon

Nr and Davide (1969) first report of tapurok

In Negros Oriental

A Old folks claim that bugtok was already
observed in 1950s

A Soguilon 1990 conducted studies on bugtok



Ralstonia solanacearunace 2

AGenetically homogeneous (Raymundo, e
al 1998, llagan, 1996, Lavinia, 2000, Ave
llagan et al 2003, Ede@reen 1995,

Fegan 2005)

AMLG 24, 25, 28 (Fegan and Prior 2005)

A Pathological differences between moko
and bugtok isolates?

A Symptom if crosénoculated ?
ARole of inflorescence in transmission?



Cross Inoculation experiments

Field experiments:

1. Inoculated in 9wk old seedlingst{1
set up) ;

2. 3mo, 6mo and 9mafter
transplanting (29 set up);

3. flowering (39 setup)

A Observed for wilting every week and
pulp discoloration at fruit harvest if
any



ODbjectives

1.

To determine the reaction of the two
cultivars, Cavendish and Cardaba to wilting if
iInoculated with the Moko and Bugtok strains
of Ralstonia solanacearum

. To compare the virulence and aggressivenes

of the two bacterial strains.

. To determine If age of cultivars contribute to

susceptibility to wilting and pulp
discoloration.



Cross Inoculation

Cavendish 3, 6,1B0s
Moko strain /

(Wilted Cavmh\)\ Cardaba3, 6, 9mos

Cavendish 3, 6 ®0s

Bugtokstrain /

(Cardabdruity ——__ CardabeB, 6, 9mos

Sterile distilled water as control



Specificity
of isolates?

9 wk old
seedlings

Cavendish survivors
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Cardaba survivors with bugtok symptoms
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Percent Wilt Incidenc
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Inoculation at 6 months after transplanting
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Age of Plant at

Days after

%

Inoculation Strain Inoculationto | Wilting
wilting
1 WAT
moko 7-28 100
Cavendish bugtok 7-35 87.5
moko 7-35 75
Cardaba bugtok 7-35 75
3 MAT
moko 11-21 100
Cavendish bugtok 9-15 100
moko 11-637 91.67
Cardaba bugtok 11-637 100




Age of Plant at

%

Inoculation Strain Days after Wilting
inoculation to
wilting
6 MAT
moko 24-164 66.7
Cavendish bugtok 24-80 100
moko 52-528 83.3
Cardaba bugtok 24-332 75
9 MAT
moko 24-81 75
Cavendish bugtok 24-81 75
moko 24-445 91.7
Cardaba bugtok 24-277 91.7




Percent survivor plants, bunch with bugtok symptom and average
fingers discolored per bunch at harvest.2

% SURVIVOR PLANTS % BUNCH 70 FINGERS
TIME OF With fruits With BUGTOK DREDIORED
INOCULATION ASRSANC
Cdb Cav Cdb Cav Cdb Cav
SeedlingStage 25.00 12.50 100.0 0 41.02 0
3 MonthsAT 4.17 0 100.0 - b 91.52 -
6 MonthsAT 20.83 16.7 100.0 ©66.67 72.82 40.56
9 MonthsAT 8.33 25 50.00 73.78 89.19 52.46

4 included data from seedling Inoculation

b no plant survived



Conclusions

A Cavendish and Cardaba are susceptible to
wilting when infected at seedling stage.
Wilting observed about 14 days to 2mos
after inoculation

A Cardaba plants have the ability to recover
from wilting in 3 and 6 mo old inoculated
plants.

A Bugtok strain was more aggressive than the
moko strain when inoculated in 3, 6, and
9mo old plants.
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Cross Inoculation via the
Inflorescence

What symptoms will develop?

Are the male and the female flowers
accessible to inoculation?

Field experiment

Three reproductive stages/parts were
crossinoculated
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Inoculation by
Injection during
flower
emergence

W

QE

via male flowers

via female
flowers




Result: No wilting of Cavendish
or Cardabaplants

Fruit pulp discoloration were
observed in all plants whether Moko
or Bugtok strains were used to

iInoculate them.



Inoculation at flowering stage

FACTORS % FINGERS
DISCOLORED

Cultivar

Cardaba 31.58
6Cavendi shbo 26.63
|solate

Bugtok 48.0F
Moko 39.3P
Sterile Distilled Water (SDW) 0.00
Inoculationat

EmergingBud (Injection) 40.3%
FemaleFlowers(Spray) 27.33

Male Flowers(Spray) 19.6F



Inoculation at flowering stage

|Isolatex InoculatedPart

Bugtokx EmergingBud 65.85%
Bugtokx FemaleFlowers 48.94
Bugtokx Male Flowers 29.24
Moko x EmergingBud 55.3FP
Moko x FemaleFlowers 33.04
Moko x Male Flowers 29.5&
SDW x EmergingBud 0.00
SDW x FemaleFlowers 0.00
SDW x Male Flowers 0.00
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Cardaba fruits

Inoculated :

a. at flower shoot
emergence

b.via female flowers

c.via male flowers



Cavendish fruits

Inoculated :

a. at Flower shoot
emergence

b.via female flowers

c. via male flowers




