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ABSTRACT

This study was conducted to investigate the effect of cryopreservation on the
genetic and physiological stability of two potato cultivars (Arinda and Sante) at
two developmental stages (regenerated plantlets and first-generation plants).
Virus-free plantlets were first established under in vitro conditions and then
subjected to two treatments: (1) in vitro maintenance and (2) cryopreservation
using the encapsulation-dehydration technique. After recovery and
multiplication, a subset of the samples was analyzed at the plantlet stage for
molecular evaluation, while the remaining ones were transferred to the
greenhouse to produce minitubers and subsequently assessed in the first
generation. Following pot cultivation of the minitubers, samples were collected
for molecular analyses. Genetic assessment was carried out using 15 pairs of
microsatellite markers under a completely randomized design with three
replications (10 plants per replicate) at both stages. The results showed no
significant genetic variation between plantlets and first-generation plants derived
from the two storage methods. Furthermore, physiological evaluations, including
survival rate, vegetative growth, and minituber quality, revealed no meaningful
differences between treatments. These findings demonstrate that
cryopreservation not only maintains genetic fidelity but also does not adversely
affect plant performance or reproductive capacity. Overall, the results confirm
that cryopreservation using encapsulation-dehydration is a safe and reliable
approach for the long-term conservation of potato germplasm without inducing
detectable genetic or physiological alterations. This strategy may play a valuable
role in breeding programs, germplasm banks, and the large-scale production of
virus-free seed potatoes.
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1. Annealing

2. Extension
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Figure 1. Banding patterns of SSR markers in two potato cultivars (Arinda and Santé) amplified with primers STI10014 (a) and
STM1104 (b) on 10% polyacrylamide gel. SM: DNA ladder. The order of samples is as follows: 1-3: Sante explants (non-
cryopreserved), 4-6: Sante explants (cryopreserved), 7-9: Sante first-generation plants (non-cryopreserved), 10-12: Sante first-
generation plants (cryopreserved), 13-15: Arinda explants (non-cryopreserved), 16-18: Arinda explants (cryopreserved), 19-21:

Avrinda first-generation plants (non-cryopreserved), and 22—24: Arinda first-generation plants (cryopreserved). As shown in the
figure, the resulting bands are completely identical.
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