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Abstract 

 

The biological material used in this study was produced from true potato seed (TPS). Nine genotypes (MIL19-01-08, 

MIL19-01-22, MIL19-01-37, ZIL19-02-01 , ZIL19-02-11, ZIL19-02-43, GIL19-03-07, GIL19-03-29 and GIL19-03-38) 

were tested in vitro for drought tolerance. Four treatments were used to induce in vitro water stress: MS medium with 

three different concentrations of PEG (1%, 1.5%, 2%) and one variant of MS medium without PEG as control. On 

culture medium variant with highest concentration of PEG (2%) GIL19-03-29 obtained best results for plantlet height 

(11.08 cm), leaf number (9.50), root number (5.33), fresh plant weight (0.167 g). In stress conditions GIL19-03-07 

recorded best results for plant fresh weight (0.173 g), root length (7.17 cm), plantlet height (12.28 cm) on PEG 1%. 

Also, ZIL19-02-43 obtained higher values on the culture medium variants with the highest level of water stress for 

parameters such as root fresh weight (0.146 g), plant fresh weight (0.163 g), root length (7.08 cm) on PEG 1.5%. The 

potato genotypes GIL19-03-29, GIL19-03-07 and ZIL19-02-43 showed the best tolerance to the water deficit and were 

selected for further assessments both in protected area (greenhouse) and open-field conditions. 
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In the scenario of global climate change, 

drought is considered to be one of the abiotic stress 

that affects plant growth and development, food 

security and causes the highest crop losses. 

Developing climate change adaptation strategies 

will be a real challenge for agriculture and new 

tools should be used to ensure that plant genetic 

resources support food security in the world's 

poorest regions. It is absolutely essential that 

agricultural biodiversity to cope with the 

anticipated impacts of climate change not only as a 

source of characteristics (genetic, traditional, 

scientific, socio-economic), but especially as a 

basis for development of agro-ecosystems farm 

(Frison E.A. et al, 2011). 

Abiotic stress refers to the negative impact 

of environmental factors on plant growth and 

development. Drought is the environmental factor 

with a major impact on plant growth, productivity 

and distribution in various areas (Rukundo P. et al, 

2012). It is the factor of abiotic stress that causes 

the greatest damage in agriculture worldwide 

(Ober E., 2008). Drought affects over 10% of 

arable land (Bray E.A. et al, 2000; Zidenga T., 

2006) and the negative effects of these conditions 

are exacerbated by population growth, continuous 

soil deterioration, lack of water and climate 

change. As it is known that drought severely 

affects crop survival and production, while 

increasing costs, finding drought-tolerant potato 

genotypes will increase farmers profitability 

through the efficient use of soil water resources. 

Identification of germplasm tolerant to water stress 

is a very important aspect, which is the subject of 

applied research in breeding programs in most 

crops (Romero P. et al, 2004, Akbarpour E., 2017). 

In the current global context, when we face 

the climate shock, energy and food crisis, the 

potato remains one of the most important crops, 

which will play a key role in solving food security 

problems for the next decades. However, the 

effects of climate change will have a major 

influence both on the areas cultivated with potatoes 

and on the  yields. 

Efforts to identify stress-tolerant species are 

of great importance in increasing crop 

productivity. In recent years, plant tissue cultures 

based on in vitro selection have been considered a 

feasible and effective tool for obtaining stress-

tolerant plants (Manoj K.R. et al, 2011). In vitro 

cultures can be used as a tool to obtain drought 

tolerant plants, assuming that there is a correlation 

between plant response at the cellular level and in 

in vivo conditions (Mohamed M.A.H. et al, 2000).  


