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Abstract

Conservation of potato germplasm (Solanum tuberosum L.) is of great importance due to its role in
providing food security. Considering high heterozygosis of potato and severe segregation in the progeny
obtained from sexual reproduction, it is necessary to use asexual propagation to maintain selected
genotypes. Although in vitro culture is an efficient method for maintaining potato genotypes, rapid
growth of plants under optimum growth conditions, makes multiple subcultures necessary to be done. The
later leads to increased costs and an increase in the probability of somaclonal variation. Therefore, it
seems to be necessary to induce slow growth in plants maintained under in vitro conditions. In the current
research the aim was to find out the best in vitro treatment for reducing the growth of potato shoots with
the least negative effect on them. To approach the aim, two types of agar (including agar-agar and
confectionery agar) and two osmotic agents (including sorbitol and mannitol) were evaluated on three
potato genotypes in 6°C. The traits of shoot length, number of possible buds and microplant condition
were recorded after 9 months. The results of data analysis showed that in all the three investigated
genotypes, sorbitol osmotic agent (in combination with agar-agar or confectionery agar) at the
temperature of 6 °C was the best treatment for medium-term storage of potato germplasm. It was mainly
due to having the least shoot length, good microplant condition and also having enough buds for
subsequent subcultures.

Key words: Potato, in vitro culture, germplasm conservation, osmotic agents, slow growth
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Fig 1. The five month old microplant appearance of Agria genotype at 22 °C subjected to four treatments. In all the treatments, the medium
was severely dehydrated and running out (indicated by filled arrow). Furthermore, at this temperature, many of the microplants showed

dryness and necrosis (indicated by dotted arrow)
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Table 1. Analysis of variance (ANOVA) of the effects of genotype, agar type and osmotic
agents on shoot length and bud number of potato under in vitro conditions

Bud number Shoot length
Source of Variation Degrees of Mean Degrees of Mean
Freedom Squares Freedom Squares
Genotype 2 3.086™ 2 3.802™
Agar type 1 0.718™ 1 0.017m
Osmotic agent 1 2.538™ 1 13.488™
Genotype*Agar type 2 0.297 2 0.246m
Genotype*Osmotic agent 2 0.582™ 2 0.726"
Agar type*Osmotic agent 1 0.128" 1 0.347m
Genotype*Agar type*Osmotic 2 1.190" 2 0.267m
agent
Error 46 0.333 44 0.249
Coefficient of Variation 18.3 16.5
(b) @)

00182 wShoot length

= Bud number

Agar-Agar sorbitol Confectionary Agar Confectionary Agar Agar-Agar mannitol
sorbitol mannitol

Growth condition 5 4 5 5
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Fig 2. (a) The means of treatment interactions on traits of shoot length and number of possible buds in genotype 00182 and
the mode score of microplant condition in each treatment. Agar_agar- sorbitol: agar-agar in combination with sucrose (20
g.LY) and sorbitol (40 g.L%); confectionary agar- sorbitol: confectionary agar in combination with sucrose (20 g.L*) and
sorbitol (40 g.L™); confectionary agar-mannitol: confectionary agar in combination with sucrose (40 g.L™*) and mannitol (20
g.L™Y); agar_agar-mannitol: agar-agar in combination with sucrose (40 g.L') and mannitol (20 g.L?); (b) Microplant
condition in genotype 00182 after 9 months of preservation in sorbitol treatment in combination with agar-agar (five samples
in the right) or confectionary agar (the last sample in the left) in 6 °C.
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Fig 3. (Right) The means of treatment interactions on traits of shoot length and number of possible buds in genotype 336/02 and
the mode score of microplant condition in each treatment. Agar_agar- sorbitol: agar-agar in combination with sucrose (20 g.L?)
and sorbitol (40 g.L); confectionary agar- sorbitol: confectionary agar in combination with sucrose (20 g.L™) and sorhitol (40
g.L%); confectionary agar-mannitol: confectionary agar in combination with sucrose (40 g.L*) and mannitol (20 g.L?);
agar_agar-mannitol: agar-agar in combination with sucrose (40 g.L!) and mannitol (20 g.L™%); (Left) Microplant condition in
genotype 336/02 after 9 months of preservation in sorbitol treatment in combination with agar-agar (four samples in the left) or
confectionary agar (two samples in the right) in 6 °C. Note the brawn and swallowed parts observed on the shoots are
microtubers.
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Fig 4. (Right) The means of treatment interactions on traits of shoot length and number of possible buds in genotype agria
and the mode score of microplant condition in each treatment. Agar_agar- sorbitol: agar-agar in combination with sucrose (20
g.LY) and sorbitol (40 g.LY); confectionary agar- sorbitol: confectionary agar in combination with sucrose (20 g.L™?) and
sorbitol (40 g.L1); confectionary agar-mannitol: confectionary agar in combination with sucrose (40 g.L™) and mannitol (20
g.LY); agar_agar-mannitol: agar-agar in combination with sucrose (40 g.L™) and mannitol (20 g.L); (Left) Microplant
condition in genotype agria after 9 months of preservation in sorbitol treatment in combination with agar-agar (four samples
in the left) or confectionary agar (two samples in the right) in 6 °C.
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