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Abstract: True potato seed (TPS) technology is scientifically justified, technically feasible and 
economically viable method of potato production. TPS line are high yielding and also are more 
resistance to fungal, bacterial and viral diseases as compare to tuber seed. This paper is prepare 
to create awarness and benefits of TPS to concerned technicals from developing countries like 
Nepal. Number of technical papers published from different scientific communites were taken as 
reference materials. Varieties like HPS II/67, HPS 7/67, HPS 1/13, LT8 X TPS-13, LT8 X TPS-
67, C96H1329 X TPS-13, C96H0.24 X C99HT2-32.17 and C96H02.7 X TPS 13 are the 
recommended TPS variety for Nepal and geographical countries like Nepal. This review 
concluded that, the significant genetic improvement of TPS vigor and uniformity is also possible. 
Improvement of TPS can be achieve from improve agronomic practices by understanding 
physiological factors that influence production. Germination of TPS can be enhanced by 
sowning without drying and treatment with Gibberellic acid. 
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INTRODUCTION 

Potato production from true potato seed (TPS) is emerging as promising alternative to the 

traditional method of using seed tubers in developing countries (Rashid, 1987).  Potato plants 

produce small green fruits (berries) filled with hundreds of seeds and about the size of cherry 

tomato. The fruit should never be eaten, it contains toxic chemical solanine, which can cause 

diarrhea, cramps and in some cases may cause death Kumar and Pande (2006). True potato seed 

is the botanical potato seed. TPS is most used by plant breeders to facilitate hybridization and 

fruit production (Jackson, 1987). 
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China is the first country to use commercial true potato seed (TPS) during 1960s now TPS is 

practice around the globe (Jackson, 1987).  Potato is the fourth most important food crop of 

Nepal after rice, maize and wheat (APROSC/JMA, 1995). In Nepal TPS was started in 1978 and 

research started only after 1985 A.D (Ghimire et al., 2011). 

Conventional varieties of Nepal grown by local farmers such as Kurfi, Cardinal, Kurfi Jyoti, and 

Sindhuriare etc. are susceptible to late blight, low temperature and foggy weathers which leads to 

the poor yield. Nath and Shil (2018). In developing countries seed tubers represent 40-50% cost 

of production which is very expensive. 2.5 ton of tuber is needed to plant in a 1 hectare of land 

(Upadhya, 1994). About 5-10% of tubers are used as subsequent seed of total production. 

Therefore this 5-10% of tuber potatoes can fulfilled the food demand of large scale if we adopt 

TPS technology for potato production.  Seed tubers are perishable bulky and difficult to transport 

to distant production areas. More than that, seed tubers require costly refrigerated storage 

facilitates to prevent rotting in the storage and to keep them in adequate physiological condition 

until the next planting season. 

The technique is far less likely to harbor disease, only one disease spindle tuber virus has been 

found in true potato seed Nath and Shil (2018). The cost of tuber used in conventional method of 

planting is very high as compared to TPS technology. The cost of storage, space for storage, cost 

of transportation and cost of tuber treating chemical is relatively also less as compared to 

conventional method. The disease free potato seed can be produced and prevention of diseases to 

new areas can be checked by TPS method. True potato seed can be stored for several years 

without losing its germination. TPS can be easily introduced in existing farming systems because 

the planting time does not depend upon the sprouting stage of the seed tubers. This method can 

expand the potato cultivation into regions that previously were unable to produce potatoes, 

particularly warm, humid tropical areas where it is difficult to produce and store high quality 

seed tubers (Adhikari, 2010). 
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MATERIALS AND METHODS  

Before this scientific writing several numbers of true potato seed related book, newsletters and 

publication from universities and research institute were reviewed. During writing more than 20 

national and international scientific articles were taken as reference materials (Chettri et al., 

2017). 

LITERATURE REVIEW  

Potato in Nepal is grown from tropical areas to the altitude of 4000 masl. It is grown as winter 

crop in Terai and as summer crops in high altitudes regions. Average productivity of potato in 

Nepal is very low, due to technical and socio-economic reasons. Low productivity is attributed 

mainly to the use of poor- quality tuber seed. The quantity of clean seed production in the 

country is not sufficient to meet the growing demand of the potato growers. Thus the demand of 

seed requirement is fulfilled by ware potato tubers. In terai region 71% of potato growers use 

Indian ware potatoes as seed, because of the unavailability of seed tubers in Nepal and 72% of 

growers use poor quality potatoes as planting materials because of cost (NPDP, 1995). This 

situation indicates ample scope for strengthening the seed production program in Nepal to boost 

potato production. 

True potato seed gives potential economic and biological benefits as compared to seed tubers but 

major constraints is lack of seedling vigor, low germination and non-uniform seedlings Luthra 

et.al. (2015). Seed tubers that are planted continuously year after year continuously will show 

degeneration. The degeneration is due to virus and virus like organisms because virus 

accumulated in tubers due to vegetative propagation and finally leads to degeneration (Muthoni, 

2013). Fuglie (2007) mention that poor or low quality seed tuber potato is the major cause of low 

yield potato in sub-saharan region of Africa. The prime reason for low potato yield in North east 

India is untimely available of inputs like quality seeds, pesticides, fertilizers etc. coupled with 

inappropriate management practices followed by farmers. Frequently occurrence of devastating 

disease like late blight, brown rot, bacterial wilt etc. is also responsible for lower yield (Nath and 

Shil, 2018). 

TPS technology is scientifically justified, technically feasible and economically viable method of 

potato production (Bhattarai and Gautam, 2015). Only 150 gram seed is needed for one hectare 
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whereas seed tubers needed up to 2 tones for same area. Storage and transportation is generally 

safe, low cost, not transmission of seed borne diseases are the comparative advantage in TPS 

technology (Rowell et. al., 1986). The cost of healthy seed tubers in hot climatic region is about 

50-70% of total cultivation cost (Upadhya, 1994). The cost of hybrid TPS is only less than 10% 

of total production cost (CIP, 1985). 

Seedling transplants yields more tubers per plants that is 15.68 tubers per plants as compare to 

seedling tuber yield per plant that is 13.08 tubers per plant. Seedling tubers yields higher tuber 

production 9ton/hectare) and also yield less ware tuber as compare to tuber seeds Muthoni et.al. 

(2014). In Nepal TPS seedling tubers yielded more than 30 tons/hectare which is significantly 

high yield as compare to colonal varieties Khumal seto-1 and Desiree (Adhikari, 2010). 

Government of Nepal, ministry of agriculture development, agriculture information and 

communication center recommended TPS varieties named, HPS II/67, HPS 7/67, HPS 1/13  for 

seedling tuber production, seedling tuber production and transplanting seedling to the field in 

Terai, Inner terai and Valleys of Nepal. Bhattarai and Gautam (2015) recommend TPS families 

LT8 X TPS-13, LT8 X TPS-67, and C96H1329 X TPS-13 are best for central mid hills of Nepal. 

Similarly, families C96H0.24 X C99HT2-32.17, C96H 02.7 X TPS 13 and HPS 7/67 are best for 

Midwestern Terai region of Nepal. 

All TPS lines are high in yield and also more resistance to late blight fungal disease (Phytophora 

infestans) Bhattarai and Gautam (2015). Cost effectiveness, less seed rate, disease free seed , 

resistant to late blight disease, higher yield and negligible transport cost are the core advantage of 

true potato seed against seed tuber Nath and Shil (2018). Knowledge should be enhanced of 

growers through series of training and plant protection measures like use of specific fungicides 

and insecticides, identification of pest and disease etc. Genetic makeup of parents male and 

female lines determines the quality and quantity yields of true potato seeds (Luthra et al., 2015). 

Present research indicates that the significant genetic improvement of TPS vigor and uniformity 

is also possible. Improvement of TPS quality can be gained from improve agronomic practices 

by understanding physiological factors that influence production (Pallais, 1987). TPS 

germination is enhanced when it is sown without drying and treatment with Gibberlic acid (GA3) 

(Jansky et al., 2012). 
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True potato seed is sown in nursery for raising seedling which are after transplanted in properly 

prepared seed bed. Three different methods of TPS technology can be used by the farmers 

according to the interest and feasible methods: 

a. Direct field sowing: Mild temperature, light and uniformly distributed rainfall during fifth 

to sixth weeks after sowing enables good germination and seedling establishment Luthra 

et. al. (2015). Sowing directly to the furrow may harm the results. To overcome this 

problems, pelleted seed can be use and fluid during and plug mix methods (pre-

germinated seed mixed with soil and sown) facilitated field sowing. A seed rate of 50-

150 gram/hectare is required for sowing (CIP, 1985). 

b. Transplanting seedling to the field: Transplanting true potato seedling to the field has 

several benefits over direct sowing (FAO, 2013). Plants occupy the field less time, 

freeing the land for other uses, weed competition is reduced and agronomic practices are 

simplified. TPS can be sown in trays or soil beds in a nursery. In hot areas, use of shade 

in nurseries for 15-20 days after sowing helps to gain uniform emergence and vigorous 

seedling growth. Seedlings are ready for transplanting in 35 days after sowing. Seedling 

emergence occurs between 8-10 days after sowing. If good agriculture practices are 

followed adapted progenies can yield more than 30 ton/hectare (NPDP, 1995). 

c. Planting micro seed tubers produced from TPS: First generation of small sized tuber, 

produced from seedling grown from TPS are referred as seedling tubers. This production 

method dual the advantages of TPS with those of planting seed tubers. Properly managed, 

a nursery bed will yield as many as 780-820 clean seedling tubers per square meter. 

Seedling tuber quality, furthermore, tuber can be multiplied to produce additional 

potatoes for edible purpose (FAO, 2013). 

CONCLUSION  

Labour intensive, longer growing season and genetically variation in crop are some 

disadvantages of TPS technology. A serious problem of introducing the TPS technology in south 

asian countries is the unavailability of suitable progenies. Potato needs a long day plant for 

flowering and a day length of at least 15 hours is needed. TPS as winter crop is almost 

impossible since the day length of less than 12 hrs. To overcome the day length problems, plants 

can be exposed in additional artificial light, applying flower inducing hormone, preventing 
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formation of tubers or removing tuber as they are formed and girdling the stems, thus preventing 

the flow of synthesized foods to the underground parts. More research is still needed to realize 

the full potential of true potato seed. Nevertheless the TPS technology being generated at the 

different private, government research institute and elsewhere can help to reduce the 

unavailability and high cost of tuber seeds as well as help to expand the new production areas 

where food production is critical. 

Traditionally, most of the farmers use small tubers which are easy to plant and plants grow 

quickly. But, they are expensive and may account for more than half the total production costs 

and also tubers are main carriers of disease and pest. Conventional varieties grown by local 

farmers such as kurfi, cardinal, kurfi jyoti, kurfi sindhure are susceptible to late blight and 

vulnerable to low temperature and leading to poor yield. TPS is alternate technology that is 

scientifically sound, technically feasible, economically viable and ecofriendly. Initial TPS 

research indicates only apparent advantages such as freedom from major diseases diseases and 

pests, low volume for easy storage and transportation and low cos planting materials, however 

recent research progress points to wider advantages of this technology on socio-economic as well 

as agro-ecological fronts. 
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