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Abstract

'Parda-Pastusa' is probably the most important variety of potato in Colombia. Its
susceptibility to frost and Phytophthora infestans can cause important losses in the crop. In
order to induce genetic variability to select clones resistant to frost and late blight, disease-free
micropropagated plantlets, obtained from meristem culture of indexed tubers were irradiated
with gamma rays from a 60Co source. Virus-free mericlones were initially irradiated with 0, 25,
50, 75 and 100 Gy or with 0, 10, 20 and 30 Gy. The optimal radiation dose was found to be
20 Gy. A mass propagation was carried out, and plantlets were irradiated with the optimal
radiation dose. Clones derived from irradiated material were propagated for selection under
simulated frost conditions (-7°C for 360 minutes) and co-cultured with extracts of fungus,
Phytophthora infestans. The selected clones will be transferred to field conditions for evaluation
of agronomic and genetic characteristics.

1. INTRODUCTION

Breeding for resistance to late blight and frost injury are important in potato
improvement in Colombia. We have chosen the most important variety of potato in Colombia
cv. 'Parda-Pastusa', which is very susceptible to frost and Phytophthora infestans (Mont.) de
Bary. Considering the difficulties in selection for more than one character at one time, we have
decided to select first for resistance to Phytophthora infestans. Previous research in our
laboratory proved that in vitro selection against Phytophthora infestans using autoclaved
mycelium extracts could be used for selection of callus and plantlets. We also improved
protocols for isolation and multiplication of the fungus. However, after recent discussions with
phytopathologists at our university, we have decided to select for resistance to P. infestans after
adaptation of plants to ex vitro conditions, and mature plants, because of the variability in
virulence of some strains of the pathogen. We had initially selected in vitro 81 variants, but
most of them showed abnormal black leaves and very poor vigour probably due to the large
number of micropropagations. The resultant seventeen variants will be adapted to field
conditions in order to evaluate the resistance to the different strains of Phytophthora infestans.

We have planned the following protocol in this project. 1. Pre-germination of tubers
and establishment of meristem-tip cultures. 2. Micropropagation of the mericlones obtained. 3.
Selection of virus and viroid-free mericlones by ELISA test for PVX, PVY and PLRV, and
molecular hybridization test for PSTV. 4. Micropropagation of virus and viroid-free mericlones.
5. Evaluation for gamma radio-sensitivity curve, and determination of the optimal radiation
dose 6. Micropropagation of the non-irradiated controls and mass irradiation with the optimal
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dose. 7. Micropropagation of the irradiated node-derived clones. 8. Adaptation to ex vitro
conditions and microtuber production. 9. Germination of microtubers and inoculation under
controlled conditions with different isolates of Phytophthora infestans. 10. Evaluation of
phenotypic and agronomic characters (including frost resistance) of variant clones.

2. MATERIALS AND METHODS

Plant material

Potato tubers of cv. 'Parda-Pastusa', obtained from the Colombian Central Potato
Collection were pre-germinated by treating them with 200 ppm gibberellic acid (GA3) for 30
minutes.

Pre-germination and meristem tip culture

Tubers were kept under pre-germination conditions in pots, and after 4 weeks, shoots
ca. 8 to 10 cm were used to establish aseptic meristem cultures. The leaves of shoots were
removed, and nodal sections were surface sterilized with 70% ethanol for 30 seconds, then with
20% commercial clorox for 5 minutes, and finally rinsed three times with sterile distilled water.
More than 120 meristems were excised and cultured on a medium consisting of MS salts [1],
100 ppm myo-inositol, 2 ppm calcium pantothenate, 1 ppm gibberellic acid, 3% sucrose, and
0.6% oxoid agar, with pH 5.8 After six weeks of exposure to the incubation condition
(temperature 22+/-2°C; photoperiod 16 hr light), each derived plant was considered as a
mericlone, and indexed individually to select for virus and viroid free condition..

Micropropagation of mericlones and indexing procedures

The mericlones obtained were micropropagated three times to obtain enough material
for ELISA and molecular hybridization tests. Shoots with four to five nodes were incubated on
the same medium but without agar and GA3. Culture conditions were similar as for meristem
culture. Ninety clones were tested for PVX, PVY and PLRV, the most common viruses in
Colombia, by ELISA test and the virus free mericlones tested for PSTV by molecular
hybridization procedures as described by AGDIA Inc.

Evaluation of different doses of gamma radiation to determine optimal radiation dose

Initially, we evaluated effect of five doses of gamma radiation (60Co), 0, 25, 50, 75 and
100 Gy on 40 virus and viroid-free plantlets each per treatment in a complete randomized
design. We recorded the number of shoots and roots as parameters for morphogenetic potential.
In the second assay, we evaluated the non-detrimental doses of 0, 10, 20 and 30 Gy to
determine the optimal radiation dose. Analysis of variance and tests of contrast means
(orthogonal polynomials) through general linear model procedure on the number of shoots and
roots after each irradiation dose were carried out, and finally the optimal radiation dose was
defined.

64



Irradiation dose and micropropagation

One hundred plantlets were irradiated with the optimal dose (20 Gy) and immediately
transferred to fresh medium. Each node was considered as a different potential variant, and
micropropagated with a given code. Three micropropagations have been carried till April 1996.

3. RESULTS AND DISCUSSION

Meristem culture

From 120 meristem cultured, only 90 produced plantlets. After three micropropagations,
each mericlone was tested for PVX, PVY and PLRV; of these 16 mericlones were discarded
because of their contamination with PVX or PVY or both. PLRV was not present in any of our
mericlones tested. This is probably because this virus is easily eliminated through meristem
culture. Similarly, PSTV molecular hybridization test showed no contamination in any of the
74 mericlones tested.

Determination of optimal radiation dose

In the initial study on irradiation with 0, 25, 50, 75 and 100 Gy, doses of 50, 75 and
100 Gy were either detrimental to growth or lethal. In the second assay, gamma radiation doses
of 0, 10, 20 and 30 were tested. The analysis of variance and means (orthogonal polynomials)
based on the general linear model procedure on the number of shoots and roots after the first
and second micropropagation, showed 20 Gy as the optimal dose. After irradiation of a large
number of in vitro plants with optimal dose, most of the 81 node derived clones were abnormal
with black leaves and very poor vigor; the surviving 17 clones were propagated and rooted in
vitro for the further studies.

Future prospects

It is proposed that the selected 17 variants clones will be cultured on the rooting
medium of half- strength MS salts, 100 ppm myo-inositol, 2 ppm calcium pantothenate, 1 ppm
IAA, 0.6% oxoid agar, with pH 5.8. The clones will be transferred in an aphid-proof
greenhouse, and allowed to form microtubers, which will be pre-germinated for inoculation
under controlled conditions with several isolates of Phytophthora infestans. Controls of non-
inoculated variants will be transferred to field conditions to study their characters and frost
resistance during the coldest months of December 1996 and January 1997.
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