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I ntroduction

The commercialization of lowland potato production was not able to take off due
to the unavailability of disease-free planting materials. This problem was partly solved
by identification of cultivars such as ‘Raniag’ whose seed tubers could be stored in rustic
facilities and used as planting materials in the next cropping season. However, related to
yield, which is often the basis of selection of a specific variety of seed production,
degeneration is a problem. This is the accumulation of viruses in the seed which results
in low yield and poor seed quality when a clone/variety being used is grown for years
without regeneration through a seed production program.

Maintenance of a clean seed cannot be done through the traditional propagation
method using seed tuber. Tuber to tuber propagation method of seed potato production is
expensive, slow and complicated. Moreover, there is high degeneration rate. Modern
biotechnology methods for clonal propagation were developed with enormous
multiplication rates among which is tissue culture. Tissue culture can serve as a means to
maintain, propagate and multiple disease-free planting materials. Through the use of in
vitro grown plantlets, the multiplication of virus-free plant materials is rapid and could
prevent possible occurrence of tuber-borne diseases.

The Technology

Initially, disease-free planting materials of ‘Raniag’ lowland potato variety are
produced in vitro through propagation and multiplication of potato plantlets. The
plantlets are potted out in the greenhouse and serve as mother plants in the production of
rooted stem cuttings. These rooted stem cuttings are planted in the field to produce
regular tubers. The minitubers or regular tubers are called the G; seedtubers (clean
seedtubers).

Sour ce of clean plantlets

In vitro plantlets of Raniag lowland potato variety was obtained from Centro
International de la Papa (CIP) stationed at Baguio City. These originated from meristem
and passed tests in detecting known pathogens. Initialy, they are grown in test tubes
with solidified modified Murashige and Skoog medium. For transport, the tubes are
packed into a polysterene and enclosed in a cardboard box. The package is accompanied
by a phytosanitary statement of CIP.



In vitro multiplication of plantlets

Multiply the plantlets in vitro using nodal stem
cuttings following the steps below:

components: :

Component Amount per liter
Macronutrients 80 ml
Micronutrients 10 ml
Vitamins 10 ml
Ferric Edta 5ml
Sucrose 409

Y oung coconut water 100 ml
Biolife agar 8¢9

b. Check the pH of the medium. Adjust to pH 5.7 to 5.8 by adding drops of 0.5 M of
NaOH or 1.0 M HCl.

Melt the agar while stirring on a hot plate. Dispense 15 ml of the medium in
ampicin bottles then cover with polyethylene plastic or cotton plugs.

Sterilize the mediain a pressure cooker for 15 minutes at 15 lbsin™.

Inoculate 3 to 5 nodal cuttings per ampicin bottle inside alaminar flow hood.
Maintain the plantlets for 16 hours photoperiod at 25° to 27°C.

Subculture the plantlets through nodal cuttings 2 to 3 weeks after inoculation.
Repeat the procedure two or three times as long as the source plants appear
healthy.

o

Q@™o a

Establishment of in vitro mother plantsin seed boxes
Transfer the culture bottles containing the 2- to 3- week old plantlets in a room
temperature. Acclimatize them for 1 to 2 days.
Pot out the plantlets in seedboxes containing a sterilized potting mix composed of
1:1:1 mixture of garden soil, coconut coir, and burnt rice hull.

Rapid multiplication of rooted stem cuttings

The potted out tissue cultured potato plantlets serve as motherplants for the rapid
multiplication of stem cuttings. The established motherplants are ready for multiplication
when they have 3 to 4 expanded leaves. Multiplication involves the following steps:

Cut the apical stems using a sterile sharp blade or cutter. These are rooted in seed
boxes with sterilized potting mix.

Cut the regrowth of the motherplants 2 to 3 weeks after the first cutting. Similarly
root the cuttings in seed boxes containing sterilized potting mix.



Water t

he stem cuttings twice a day with afine mist.

Apply foliar fertilizer following the manufacturer’ s recommendation.

Transpl

ant the rooted stem cuttings in the field two to three weeks after. The

recommended planting time is October.

To ensure that the motherplants and rooted stem cuttings are free from disease
infection, grow them in a miteproof greenhouse. Mites are known to be vectors of virus

diseases.

Seed Tuber Production

Transplanting

The rooted stem cuttings which are mass-produced in the greenhouse are

grown

in the field for the production of G; seedtubers. Exactly 60,000 rooted

stem cuttings is required to plant a hectare. Transplant them as follows preferably
|ate afternoon to minimize mortality.

0 Prepare lthe land thoroughly and incorporate chicken manure at the rate of
25tha”.
0 Prepare sunken beds which are 0.6 m wide at 0.6 m spacing.
o0 Broadcast complete fertilizer (14-14-14) along the furrows at the rate of
500 kg ha’. Cover thinly with soil.
0 Set holes aong the furrows 20 cm apart using a sharp pointed dibbler.
One linear meter accommodates 6 plants.
0 Insert one rooted stem cutting in each hole. Press the soil around the base.
0 Mulch the bed with one or two cm thick rice hay.
o0 lIrrigate the area using overhead irrigation method.
Watering
Schedule Frequency
First week Twice daly (early morning and early
afternoon using a sprinkler)
Second week Once daly (early morning using a

sprinkler)

Third week and thereafter Either weekly or biweekly depending on

soil condition

Pest and weed control

Spray the plants with Lannate or Decis to prevent and control insect pests.

Control

mites by spraying Selecron following the manufacturer’s

recommendation every 10 to 14 days or as the need arises. Remove weeds
manually during the crop’ s vegetative growth.



Fertilizer application and hilling up

Sidedress 50 kg ha* urea 30 days after transplanting. Through the use of a
gpading fork, dig the soil and put into the plots to cover the base of the potato
plants then irrigate by furrows.

Harvesting

Harvest the tubers at proper maturity, i.e., 75-90 days. Dehaulm the plants 7
days before harvesting to firm up the skin of the tubers making them resistant to
bruising during handling, transport and storage. Harvesting is done by digging
the tubers with fork. The tubers are picked up immediately to prevent them from
being exposed to the sun which could result in the greening of tubers. Green
tubers have high amount of solanin, a compound that is toxic to human.

Benefits/Advantages

Through tissue culture, multiplication of the plantlets can be facilitated up to 3/
folds annually. From tissue culture-derived plantlets rooted stem cuttings are produced
from which Gy seed tubers are obtained. From one rooted stem cutting, 5 to 6 seed tubers
can be harvested. These seed tubers are uniform in size (marketable size).

Rapid multiplication technique in potato enhances the production of disease-free
plantlets. With the use of pathogen-free plants, marketable yields are increased. More
than 30 t ha’ yield is obtained, thereby getting higher net returns. In addition, this
production system could prevent the spread of tuber-borne diseases.



