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 Certified potato seed tuber usage is one of the most important steps for production of high 

yield and quality potatoes. For this reason different seed tuber production methods have 

been developed. Among these methods, mini tuber production is the most popular one. In 

order to produce mini tubers, firstly potato plants are produced in vitro, and these plants 

are transferred to an environmentally-controlled greenhouse. Thus, disease- and virus-

free mini tubers are produced as seed tubers. However, in vitro section of mini tuber 

production creates problems like storage and transfer of in vitro plants, and adaptation 

period of the plants to greenhouse conditions. In vitro micro tuber (MT) formation has 

been selected as a solution of these problems. The aim of the study was to produce micro 

tubers from 15 different genotypes and evaluate their micro tuberization performances to 

determine the genotype effect on MT formation. 3 varieties, 3 breeding lines and 9 

different genotypes from International Potato Center (CIP) were selected for the study. 

For this purpose, micro tubers are produced in vitro by using Murashige and Skoog (MS) 

medium supplemented with 8% sucrose and 0.1 mg/L thidiazuron (TDZ). All 

experiments were conducted under dark conditions and 22/16 °C (8/16 h) temperature 

cycle. The micro tuberization performances were evaluated according to MT number per 

plant, MT formation rate (%), MT weight per plant (g), mean MT weight (g), mean MT 

diameter (mm). Differences between micro tuber production performances of different 

genotypes were determined and CIP395017.229 was identified as the most promising 

genotype to produce micro tubers. 
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Introduction 

Potato (Solanum tuberosum L.), a very important 

industrial crop, holds the fourth rank in crop production 

following maize, wheat and rice with approximately 390 

million tones production in the world (FAOSTAT, 2014). 

Only a very small portion, (about 15%) is considered for 

seed purpose in Turkey (Çalışkan et al., 2010). The lack 

of certified potato seed tuber production forces the 

farmers to produce their own seed tubers or provide non-

certified potato seed tubers. This threatens the 

sustainability of Turkish potato production as it causes the 

spread of many disease agents as well as low yield and 

quality. 

Mini tuber production is considered as one of main 

propagation methods for potato seed tuber in recent years 

(Struik, 2007; van Loon, 2007; Çalışkan et. al., 2014a). 

Mini tuber production is started with in vitro potato plant 

production and transferring these plants to the 

greenhouses with different techniques, including 

production of very small tubers called as micro tubers 

(van Loon, 2007; Sharma et. al., 2007; Ranalli, 2007). 

Micro tuber is a mid-stage between in vitro plant and mini 

tuber production. It is aimed to decrease the adaptation, 

transfer and storage problems of in vitro plants and 

increase the mini tuber number per plant through micro 

tuber production (Ranalli et al., 1997; Ranalli, 2007; 

Struik and Wiersema, 1999). Different parameters could 

affect micro tuber production performance of in vitro 

plants. These parameters can be listed as growth 

regulators, temperature, light and genotype (Kumlay et 

al., 2014; Dobronzski, 1997; Markorov et al., 1993; 

Gopol et al., 1998; Ranalli et al., 1994; Levy et al., 1993). 

All of them, except genotype, can be controlled under 

laboratory conditions. Thus, genotype effect on 

production is still a big concern. Several studies have 

claimed that genotype is closely correlated with the 

number and diameter of micro tubers (Karacsonyi et al. 

2010).  

The study aims to determine the genotype effect on 

micro tuber production by examining MT production 

performances of 15 different potato genotypes. In order to 

conduct the study standard varieties and breeding lines 

have been selected. A whole plant with 4 nodes was used 

as explant and all plants were grown on MS medium 

containing 8% sucrose and 0.1 mg/L TDZ for 2 months. 

Two months later, the tubers were harvested and the 

differences between the genotypes were determined. In 

conclusion, the micro tuber production was strongly 

correlated with genetic background. 
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Materials and Methods 

 

All experiments were performed in Omer Halisdemir 

University, Faculty of Agricultural Sciences and 

Technologies, Nigde, Turkey. Fifteen different potato 

genotypes were selected for the study. Hermes, Marabel 

and Sante, the standard varieties, were collected from 

Doğa Seed, Turkey; CIP300135.14, CIP389746.2, 

CIP392639.34, CIP392821.1, CIP393079.24, 

CIP395017.229, CIP398180.612, CIP398190.615, 

CIP399053.15 lines were collected from International 

Potato Center, Peru as in vitro plantlets, and 

MEÇ0601.02, MEÇ0601.24 MEÇ0908.12 were breeding 

lines developed in our breeding program. The sprout tips 

of healthy tubers of the breeding lines were used as initial 

explants, and surface sterilization of sprouts was 

performed by dipping in 70% ethanol for 1 minute, and 

then in 0.5% sodium hypochlorite for 8 minutes. Then, 

the explants were rinsed with sterile distilled water and 

transferred to MS medium supplemented with 3% 

sucrose, 0.7% plant agar, 1 mg/L Kinetin, 1 mg/L IAA 

and 1 mg/L GA3. After the shoot formation was observed 

within 15 days, the explants were transferred to MS0 

medium without growth regulators to induce complete 

plant development. All genotypes were propagated by 

nodal culture on MS0 medium, which contains only 3% 

sucrose and 0.7% plant agar. For nodal culture, plants 

were grown under long-day conditions (16 h day/ 8 h 

night) and 25/16 °C temperature cycle in growth chamber. 

In order to obtain micro tuberization, liquid MS 

medium with 8% sucrose and 0.1 mg/L TDZ were used. 

A cotton layer was placed on the base of plastic 

containers and containers were autoclaved with cotton 

inside. Following, TDZ was added through sterile filter to 

formerly autoclaved MS medium. The medium was 

poured to containers under sterile conditions. Whole 

plants with four nodes were used as explants, and plants 

were placed on the cotton layer horizontally. Each 

container had 10 plants, and the experiment was repeated 

5 times for each genotype. Plants were grown under dark 

conditions and 22/16°C (8/16 h) temperature cycle for 2 

months. The micro tuberization performances were 

evaluated according to MT formation rate, MT number 

per plant, MT weight per plant, mean MT weight and 

mean MT diameter. The obtained data were subjected to 

variance analysis according to randomized trial design 

using SAS statistical program. The differences of means 

were compared at the level of 5% using LSD test. 

 

Results 

 

The effect of genotype on micro tuberization was 

determined by this study. Although all genotypes were 

exposed to same conditions, their micro tuber production 

performance rates were highly different. For all 

genotypes, the micro tuber formation was observed within 

3 weeks. However, the quality and yield varied among 

genotypes.  

The quantitative and physiological results of the study 

is given in details below, and alongside of overall 

appearance of plants, the shape and sizes of micro tubers 

were presented in Figure 1. 

 

 

 
Figure 1 Micro tuber production of several genotypes. a) 395017.229, b) 399053.15, c) MEÇ0908.12, d) Hermes  

 

 

Quantitative Analysis of Micro Tuberization 

The micro tuber formation rate was calculated by 

number of microtuber per plant of each genotype. The 

micro tuber formation rate of the genotypes is given in 

Figure 2a. The mean MT formation rate is 66.09 of all 

genotypes. The genotypes with 10% higher of mean MT 

formation rate was evaluated as having high performance. 

Within this framework, 300135.14, 395017.229, 

398180.612, 398190.615, Hermes and MEÇ0908.12 were 

classified as genotypes with high performance. The rest 

genotypes were out of this range, and showed medium 

and low performances. The harvest results were shown at 

Figure 3 for few genotypes. 

Another parameter that shows the micro tuber 

production performances of potato genotypes is micro 

tuber number per plant. All genotypes produced roughly 1 

tuber per plant except CIP399053.15, with 0.1 tuber. The 

MT number per plant was given in Figure 2b. 

 

Physiological Analysis of Micro Tuberization 

The second part of the study is the evaluation of tubers 

according to their sizes and weight. For this purpose, total 

weight of the tubers and diameter of each tuber were 

measured. 
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Figure 2 a) MT formation rate (%), b) MT number per plant, c) Mean MT weight (g), d) Mean MT diameter (mm), 

e)MT weight per plant. 
 

Regarding to these data, mean micro tuber weight 

fluctuates between 0.1 (CIP399053.15) to 0.38 

(CIP395017.229) g. 0.21 g was average value for all mean 

micro tuber weight for all genotypes. Genotypes scored 

higher than 10% of mean value, 0.21 g were 393079.24, 

395017.229, 398180.612, Hermes and Marabel indicating 

higher mean micro tuber weight than optimal. The result 

was given at Figure 2c. The diameter of microtubers 

varied between 2.0 (CIP399053.15) to 7.1 

(CIP395017.229) mm. 393079.24, 395017.229, Hermes 

and Marabel were the genotypes scoring 10% higher of 

average value for all genotypes, 6.38 as shown in Figure 2d. 

The least and the highest value for MTweight per 

plant are 0.1 and 0.38 with very exceptional value, 0, for 

399053.15 as given in Figure 2e. Overall, CIP395017.229 

showed the best micro tuberization performance; 

however, CIP399053.15 showed the worst. 

The correlation between MT formation rate, mean MT 

weight and mean MT ratio is given in Table 1. All 

correlations were found to be significant (p<0.001).Table 

1 shows that higher MT number also induced heavier and 

larger micro tubers. Besides, the larger micro tubers were 

also heavier.  

 

Conclusion 

 

The genotype effect on in vitro micro tuberization was 

clearly observed by this study. Micro tubers were 

successfully produced in 15 genotypes under same 

conditions with large micro tuber number and size range. 

The study shows that, the micro tuber production 

performances is associated with genetic background of 

potatoes and production of high number tubers come with 

larger and heavier tuber. 
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Figure 3 Harvest output of a) 399053.15, b) MEÇ0908.12,  

c) 395017.229 d) 398190.615 e) 392821.1 f) 300135.14 
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