Somatic hybridization between potato

(S.tuberosum) and S.phurga to transfer

bacterial wilt (Ralstonia solanacearum)
resistance traits
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I ntroduction Potato
266 pe&éand diseases

(23 viruses, 38 fungus, 2 mikoplasm, 1 viroid,
6 bacteria, 68 nematodes, 128 nematodes)

\

Most I mportant disease:
Bacterial wilt (Ralstonia solanacearum)

\

Chemicals control are not effective

Breeding for resistance to bacterial wilt

\

Resistance traits from wild species:
(S.chacoense, Ssparsipillum, S. multidissectum, S phureja)

\

Sexual incompatibilities

}
Somatic hybridization/Protoplast fusion

Bacterial wilt
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Somatic and Sexual Hybridizations

Chloroplast

A B
Protoplast
@ + Nucleus
i mitochondria

No fusion Homofusion omofusion No fusion

Chromosome Cybrid Cybrid Chromosome
elimination elimination

True somatic hybrid ¢y jrig Cybrid True somatic hybrid

Somatic hybridization
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Electro fusion

Protoplast fusion
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AC Field (1 MHz)
Protoplast alignment

Two pulse of DC field
10-50 mikro second

OOC!)OO

‘OOOOOO‘ ‘@O@O

LABORATORY OF BIOTECHNOLOGY

BOGOR AGRICULTURAL UNIVERSITY
/ INDONESIA




[
k

LABORATORY OF BIOTECHNOLOGY

BOGOR AGRICULTURAL UNIVERSITY
INDONESIA

Protoplastsisolation

CaCl2-
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Scarified leaves

In enzyme solution 10min Protoplasts purification
Sample
CaCl2-Mannitol
CaCl2-Mannitol Supernatants
— \ \C |2-Mannitol \
1209
10 min
) «————— <
10 x dilution Known volume

e CaCl2-Mannitol

Dilution to certain density

Protoplasts for
Fusion experiments




Culture and Regeneration after Protoplasts fusion

Electro fusion
Stuberosum cv BF15 (2n:2£<:24) + Sphurgja (2n=2x=24)

Plating protoplasts
VKM medium+0.2 mg/l 2,4-D+0.5 mg/l zeatin+1.0 mg/l NAA

v After 2 weeks
Dilution of cultures
10x on the VKM medium+0.1 mg/l 2,4-D dan 2 mg/l BAP
* After 2 weeks
Microcalli enlargement
Solid MS medium+0.5 mg/l NAA dan 0.5 mg/l zeatin

{ 3-4 mm diameter
Regeneration medium
MS medium+2.0 mg/l zeatin+0.1 mg/l IAA

Shoot multiplication
Hormone-free MS medium
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|dentification and Characterization
of somatic hybrids

| dentification Characterization
Regenerants —— Somatic hybrids
(Fusion products)
| soenzim analysis | >Invitrotest for
(Esterases a”f peroxidases) bacterial wilt resistance
RAPD
| » Invitro microtuber
Chromosome counting production
v
Somatic hybrids - » Field performance
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322 selected calli

|

55 regener ants (Shoots
(17%)

10 Shoots are somatic hybrids
(confirmed by | soenzyme and RAPD)




| soenzymes and RAPD analysis

A: Esterases
B: Peroxidases
C. RAPD with OPA 18 primer (5-GCTATCTGAC-3)

LABORATORY OF BIOTECHNOLOGY
BOGOR AGRICULTURAL UNIVERSITY

/ INDONESIA



Chromosome number of somatic hybrids

Diploid
2n=2x=24

B Tetraploid
2n=4x=48

2% Oktoploid
I8 2n=6x=72
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Clones of somatic hybrids

Number of chromosomes

BP1 mixoploid
BP3 48
BP4 48
BP6 48
BPS mixoploid
BP9 67
BP13 70
BP14 48
BP15 48
BP16 47
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In vitro microtuber induction of somatic hybrids
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6 weeks old in vitro plantlets
In hormone-free
of liquid M S medium

H

Added with liquid M S medium
+ 400 mg/l CCC+ 5 mg/l BAP

+ 90 g/l sucrose

H

Stored inthedark at 18-21 C
for 8 weeks
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Production of in vitro micro tuber of tetraploid
somatic hybrids and their parental line

Genotype | Number of tuber | Averagefresh %
per plant weight per dry weight
tuber (mg)

BP3 2.1b 125b 12.1+£1.7
BP4 3.2C 149c 15.2+0.9
BP6 1.4a 112a 13.4+2.1
BP9 1.1a O7a 10.2+1.2
BP15 2.2b 131b 12.7+0.7
BP16 1.6a 119b 14.242.2
Sphurga 3.1c 87a 15.7£3.7
BF15 2.4bc 92a 14.2+1.6
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Test for resistanceto bacterial wilt in vitro
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Bacterial suspension
(10° cfu/ml)

1

| noculation to in vitro
nodal cutting

:

Transfer to hormone-free
semi solid M'S medium

H

Observed for incubation period
and diseases incidence
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Therate of resistance of somatic hybrids

Clones | ncubation periods | Diseasesincidence| Degree of resistance
(days after (%)
inoculation)
R. solanacearum racel strain
18 19.2 Resistant
16 16.6 Resistant
BP6 6 42.1 Susceptible
14 17.6 Resistant
BP15 8 57.3 Susceptible
BP16 8 66.4 Susceptible
17 15.8 Resistant
BF15 5 100.0 Susceptible
Granola 5 87.5 Susceptible
R. solanacearum race 3 strain
BP3 14 37.6 M oderate Resistant
13 17.7 RESEE
17 16.3 Resistant
BP9 10 23.7 M oderate Resistant
BP15 10 27.3 M oderate Resistant
6 10.3 Resistant
15 17.5 RESEE
BF15 5 100 Susceptible
Granola 7 75.5 Susceptible
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Perfor mance of somatic hybridsin thefield

Hibrida
Soimiatik

Hibrica

15 cn=iy=4b Somatik

g plturea oF
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|n vitro Plantlets

v
Micro cutting

v

Acclimatization
v

Mini cutting
v

Rooting
v

Transfer to green house
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Per formance among somatic hybridsin the greenhouse
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Performance of tetraploid somatic hybrids and
their parental linein thefield

Genotype Height of plant| Number of tuber| Fresh weight of %
(cm) per plant tuber per plant| Dry matter
()
BP3 56.7a 2.2a 33.7a 15.4+1.9
72.8C 8.2cd 211.7 17.8+1.5
BP6 77.4cd 3.9a 67.2b 13.7+2.2
BP9 43.7a 5.1b 94.7bc 12.2+1.3
BP15 60.7b 4.2ab 75.9bc 14.2+0.9
BP16 82.3d 6.4bc 117.3c 15.1+2.7
Sphurga 73.4c 9.6d 96.4bc 17.1+£1.9
BF15 61.7b 5.7b 121.7c 16.2+1.8
63.9b 7.4c 177.4d 14.3+1.4
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Conclusion

1. Number of regenerants produced from 322 selected microcalli was 55 or
17.0 percent, and 18.2 percent of them or 10 plants were somatic hybrids

2. All somatic hybrids were resistant or moderate resistant to bacterial wilt race 3
and three of them were resistant to race 1

3. All fivetetraploid somatic hybrids were able to produce microtuber in
comparable yield with cv Granola. This result were also confirmed by the
experiment done in the greenhouse.

4. Somatic hybrid BP4 was promising clone, therefore further field experiment
IS needed.

@C%. LABORATORY OF BIOTECHNOLOGY

BOGOR AGRICULTURAL UNIVERSITY
/ INDONESIA




LABORATORY OF BIOTECHNOLOGY
BOGOR AGRICULTURAL UNIVERSITY
INDONESIA




