
 
VI  

Table of Contents   

 

Abstract ............................................................................................................................... I 

Zusammenfassung ........................................................................................................... III 

Abbreviations and definitions .......................................................................................... V 

1. Introduction ................................................................................................................... 1 

1.1. World potato production ......................................................................................... 1 
1.2. The importance of seed potato production development ........................................ 2 

1.3. Why high quality seed potato? ................................................................................ 3 
1.4. Limitations facing seed potato production .............................................................. 4 

2. Literature review ........................................................................................................... 6 

2.1. Potato - botanical characteristic and growing conditions ........................................ 6 
2.1.1. Botanical description ................................................................................................. 7 
2.1.2. Growing conditions and growth stages ..................................................................... 7 
2.1.3. Potato nutritional importance and value .................................................................. 10 

2.2. Potato propagation methods .................................................................................. 11 
2.2.1. True seed potato (TPS) ............................................................................................ 11 
2.2.2. Vegetative propagation ........................................................................................... 12 
2.2.2.1. In vitro plantlets ...................................................................................................... 13 
2.2.2.2. In vitro microtubers ................................................................................................. 13 
2.2.2.3. Ex vivo minitubers .................................................................................................. 15 

2.3. Seed potato production techniques ........................................................................ 16 
2.3.1. In vitro plantlets and microtuber production ........................................................... 17 
2.3.1.1. Semi-solid medium ................................................................................................. 17 
2.3.1.2. Liquid medium ........................................................................................................ 17 
2.3.2. Minituber production ............................................................................................... 21 
2.3.2.1. Substrate culture system .......................................................................................... 22 
2.3.2.2. Hydroponic system .................................................................................................. 22 

2.4. Seed potato production management .................................................................... 26 
2.5. Seed potato production strategies in the world ..................................................... 28 

2.5.1. Pre-basic seed potato ............................................................................................... 28 
2.5.2. Basic seed potato ..................................................................................................... 29 
2.5.3. Certified seed potato ................................................................................................ 29 

2.6. Potato production history in Syria ......................................................................... 30 

3. Aim and Objectives ..................................................................................................... 32 

4. Materials and Methods ............................................................................................... 36 

4.1. Plant material ......................................................................................................... 36 
4.2. In vitro culture ....................................................................................................... 37 

4.2.1. In vitro cultures establishment and maintenance..................................................... 37 
4.2.2. In vitro culture media .............................................................................................. 38 
4.2.3. In vitro culture and growth conditions .................................................................... 40 
4.2.4. In vitro culture techniques ....................................................................................... 40 
4.2.4.1. Semi-solid system ................................................................................................... 41 
4.2.4.2. Temporary immersion systems ............................................................................... 42 
4.2.5. Shoot multiplication experiments ............................................................................ 44 
4.2.6. Microtuber production experiments ........................................................................ 47 

4.3. Minituber production experiments ........................................................................ 49 
4.3.1. Aeroponic cultivation system ................................................................................ 49 

4.3.1.1. Nutrient solutions used in aeroponic system ........................................................... 51 

Verlag
Schreibmaschinentext
Shaher Abdullateef
Seed Potato Production Using Advanced Biotechnological and Hydroponic Techniques
2014 / 172 Seiten / 29,80 € / 978-3-89574-853-0
Verlag Dr. Köster, Berlin / www.verlag-koester.de



 
VII 

 

4.3.1.2. Preparation of the nutrient solution ......................................................................... 51 
4.3.1.3. Minituber production using the aeroponic system .................................................. 52 

4.3.2. Substrate cultivation system .................................................................................. 54 
4.3.2.1. Minituber production from in vitro plants .............................................................. 54 
4.3.2.2. Minituber production from in vitro microtubers ..................................................... 55 
4.3.2.3. Studying the productivity of minitubers obtained as well from the aeroponic as 

and from substrate system ....................................................................................... 56 
4.4. Seed potato production in the field ........................................................................ 57 
4.5. Methodology for determination of tuber quality ................................................... 57 

4.5.1. Effect of minituber size ........................................................................................... 57 
4.5.2. Dry matter and starch content ................................................................................. 59 
4.5.3. Tuber texture (firmness) .......................................................................................... 60 
4.5.4. Effect of minituber physiological age ..................................................................... 61 

4.6. Statistical data analyses ......................................................................................... 62 

5. Results and Discussion................................................................................................ 63 

5.1. In-vitro multiplication of potato shoots ................................................................. 63 
5.1.1. Effect of culture system on the shoot multiplication............................................... 63 
5.1.2. Effect of culture system on the changes of shoot multiplication medium .............. 69 

5.2. In-vitro production of potato microtubers ............................................................. 75 
5.2.1. Effect of culture system and potato cultivar on the microtuber production ............ 75 
5.2.2. Effect of culture system on the culture medium parameters during microtuber 

production ............................................................................................................... 83 
5.3. Minituber production ............................................................................................. 91 

5.3.1. Effect of plant density using aeroponic cultivation system ..................................... 92 
5.3.2. Effect of nitrogen concentration and in vitro subcultures on minituber 

production using the aeroponic system ................................................................. 101 
5.3.3. Effect of in vitro subcultures on minituber production using the substrate 

culture system ....................................................................................................... 109 
5.4. Evaluation of potato minitubers propagated with different methods – in the 

substrate culture and on the field ......................................................................... 113 
5.4.1. Production of seed potatoes in substrate culture – using minitubers obtained 

from substrate culture and aeroponics ................................................................... 113 
5.4.2. Production of seed potatoes in substrate and field culture – using minitubers 

obtained from aeroponics ...................................................................................... 117 
5.5. Internal quality of minitubers and seed potato obtained from different culture 

systems ................................................................................................................. 126 
5.5.1. Dry matter and starch content ............................................................................... 127 
5.5.2. Minituber physiological age .................................................................................. 129 

6. General Discussion .................................................................................................... 132 

6.1. Shoot multiplication and microtuber production ................................................. 132 

6.2. Minituber production ........................................................................................... 133 
6.3. Comparison of different culture systems and plant materials applied for seed 

potato production ................................................................................................. 136 

7. Conclusion and Recommendations ......................................................................... 139 

Bibliography ................................................................................................................... 142 

List of figures ................................................................................................................. 157 

List of tables ................................................................................................................... 160 

 
 

Verlag
Schreibmaschinentext
Shaher Abdullateef
Seed Potato Production Using Advanced Biotechnological and Hydroponic Techniques
2014 / 172 Seiten / 29,80 € / 978-3-89574-853-0
Verlag Dr. Köster, Berlin / www.verlag-koester.de




