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Abstract 
Potato is one of the most valuable food crops and a mainstay in the diets of people in many parts of the world. It 
is one of the crops that play key roles as a source of food, income, and a raw material for factories in Uganda. 
This article mainly focuses on the effect of plant spacing and seed size on the number of tubers produced on the 
potato plant. Nakapot 1 variety of potatoes was used in this study. The experiment consisted of two factors. Plant 
density and seed size, the first factor involved three seed sizes; greater than 46mm, (S3) 35-45mm (S2) 20-34mm 
(S1) in diameter. Spacing was 75 by 40cm (P1) 75 by 30cm (P2) 75 by 25cm (P3). These were arranged in a 
Randomized Complete Block Design (RCBD) with three replications in each row that had three plots. Thus, 
there were 9 plots for each treatment. The study concluded that a spacing of 75 by 40cm planted with seeds of 
46mm produces more tubers in number than other seed sizes planted at the given spacing above. 

INTRODUCTION 
 Background of the Study 

Potato (Solanum tuberosum L.) is one of the most 
grown crops in the world and in Uganda. 
(Alemayehu 2015).A number of players involved in 
the potato value chain that is from seed production 
to consumption have attained their livelihoods at 
different levels and this makes potato growing a 
significant source of income to a number of people, 
(Paul, 2008). 
It contributes immensely to human nutrition, food 
security and used as a raw material for industries 
that produce chips, crisps and animal feeds. This 
makes it a source of income to those people 
involved directly and indirectly in its value chain, 
(Karim et al 2010).Potatoes contain high quality 
proteins and a substantial amount of essential 
vitamins, minerals and trace elements. They produce 
more edible energy and protein per unit area of land 
than any other crop (Paul, 2008). 
It is the most important vegetable crop, currently 
rated as the fourth most important food crop in the 
world (Matto 2006, Dutches 2013). Uganda is the 
ninth largest producer of potato in Africa with an 
annual production of 327,300metric tons from the 
estimated 111,100 hectares in 2013 (FAOSTAT, 
2014). 

In Europe, potato is grown in countries like Ireland, 
United Kingdom, Germany, Poland and 
Netherlands. In North America, it is majorly grown 
in the United States and Canada. In South America it 
is grown in Peru and Bolivia, while in Africa, it’s 
grown in Kenya, Rwanda, South Africa and Uganda. 
In Uganda, the major production areas are the 
highlands of south-western Uganda, comprising of 
Kabale, Rubanda, Rukiga, Kanungu and Kisoro 
districts which account for 60% of total national 
production.  (FAOSTAT, 2014).The other potato 
producing areas are Kapchorwa, Sironko, Bulambuli 
and Bududa districts on the slopes of Mt Elgon in 
Eastern Uganda and Nebbi district in north-western 
Uganda. Potato cultivation has spread to non-
traditional producing areas in Central Uganda, 
especially Mubende, Rakai and Masaka districts. 
The yield and growth of potato is influenced by a 
number of factors, which include; Climate, potatoes 
prefer cooler temperatures (15-20oc) during the day. 
Well drained soils with adequate nutrients and 
moisture to support good yields, relatively higher 
altitudes. Other factors majorly, seed size and 
spacing also affects yield, growth and development 
of potatoes (Barry et al. 1990; Arsenault et al., 
2001).  
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However, the productivity and yield of potatoes 
have been as low as 7.5 tons per hectare against 30 
tons per hectare which is the expected yield (Barry 
et al. 1990; Arsenault et al., 2001). This low 
production has been attributed to; 
Low quality seed, most farmers (about 93%) use 
home saved seed from the previous season which is 
often of poor quality and affected by bacterial wilt 
disease. Therefore limited access to high quality and 
certified seed affects production. 
Diseases and pests, Bacterial Wilt, viral diseases and 
pests, significantly impact negatively on the yield of 
potatoes. Bacterial Wilt affects 73% of ware 
potatoes and 50% of seed potatoes. (FAO 2010) 
Among the factors that affect potato yield, plant 
population/spacing and seed size are probably the 
most important. Use of appropriate plant 
population/spacing and seed size ensures high yield 
of tubers. Unfortunately, some of the 
recommendations currently being used were 
determined more than 30 years ago. This is so 
despite the fact that many new varieties have been 
developed. Inappropriate planting density, affects 
both the quality and quantity of the yield. (FAO 
2010) As plant density decreases, yield per plant 
increases but yield per unit area decreases because 
there are fewer number of plants grown in a given 
area, however as plant density increases yield per 
plant decreases due to competition for light, 
moisture, space and nutrients this might 
consequently result in reduction in the total yield per 
hectare/acre. While use of inappropriate seed size, 
has made farmers use very small or too big seeds 
which in turn affects yield. 
Generally, poor plant spacing/population and 
inappropriate seed size has made farmers experience 
low yields due to either too low or too high potato 
plant density.  High seed rate increases production 
costs by 50% (FAOSTAT, 2014) and reduces yield 
by 25% (Forbes G 2012). High seed rate wastes 
seeds, requires much labor, increases fungal disease 
infestation therefore farmers are forced to buy 
expensive fungicides so as to cure these diseases. 
Disease infestation will definitely reduce yields if 
not controlled in time. 

Low seed rate underutilizes the cultivated field and 
consequently reduces the total yield from a given 
acreage. Bulkiness and handling problems, large 
seeds increase packaging, handling and transport 
problems, small seeds make handling cheap and 
affordable. Determining the right seed size would 
solve the above problems. (FAOSTAT, 2014) 
The above problems have affected potato production 
in greater Kabale area, a place that was very well 
known for potato production. This has affected 
people’s livelihoods, made farmers food insecure, 
and reduced on the profit margin of a few farmers 
that have persisted in potato production. In Uganda, 
the above problems have affected agro 
industrialization, reduced government’s revenue.  
Uganda exports potato seed and ware to the 
neighboring countries of Rwanda, Burundi, Kenya 
among others. Any challenges that affect production 
equally affect the livelihoods of the neighboring 
countries. 
From the above background, seed size and 
inappropriate plant population have greatly affected 
potato industry both locally and internationally and 
this makes this research very relevant since the 
results obtained will provide solutions to potato 
growing not only in Uganda but also in the whole 
world. 

MATERIALS AND METHODOLOGY 
 Description of the study area 

The study was conducted at Bishop Stuart 
University farm located at 1000 meters above sea 
level with a gentle slopping altitude that facilitates 
good drainage. The experiment was carried out from 
20th September 2021 to 10th Jan 2022 and from 9th 
Jan to 15th June 2022. The area receives an average 
annual rainfall of 1,200mm with two rainy seasons, 
during the months of February-May and September-
December. The average relative humidity of 80-
90%, the soils are deep, fertile, well drained and 
dark in color, these characteristics make them 
suitable for potato growing. This site was selected 
because of its accessibility by both the researcher 
and the supervisors. 
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 Experimental treatments and design 

The experiment used two factors, Plant density and 
seed size. The plant spacing used was 75 by 40cm, 
(P1) 75 by 30cm, (P2) 75 by 25cm (P3) and the seed 
sizes used were; 46-55mm (S1) 35-45mm, (S2) 20-
34mm, (S3) in diameter. 
These treatment combinations were arranged in a 
randomized complete block design (RCBD) with 
three replications and thus there were 9 treatment 
combinations  
A total of 27 plots were planted and a total of 54 
plants were randomly selected for data collection.  
 

3.3 Experimental procedures and cultural 
practices 

The agronomic practices in season 1and 2 involved, 
primary tillage, secondary, making ridges planting, 
weeding, spraying, harvesting. 
The experimental plots were cultivated to the depth 
of 15 to 20 cm. The land was leveled and ridges 
were made by a hand hoe basing on spacing between 
rows. The seed was treated with an insecticide, 
Malathion and pre-sprouted before planting. It was 
sourced from Kachwekano Zonal Agricultural 
Research Institute (ZARDI). The variety used was 
the medium maturing type which takes 90 days to 
reach physiological maturity. 
 Planting was done by selecting well sprouted seed 
tubers in each seed tuber size category according to 
the specified treatments for each variety. Weeding, 
cultivation and earthing-up and ridging were done at 
30 days after planting to facilitate root, stolon as 
well as tuber growth and development. Ridomil MZ 

63.5% WP at the rate of 2 Kg ha
-1

 and Mancozeb at 
the rate 3 Kg /hawere applied for late blight (EARO, 
2019).   

Description of experimental materials 

The experiment was conducted using the new 
variety Nakapot 1, it was selected based on its 
adaptability, yielding potential, and preference of the 
producers and consumers.  

Potato seed of different sizes was obtained and 
graded according to size in diameter. These sizes 
included: potato seeds above 46mm in diameter 
these are labeled as S3. 
Seeds 35mm-45mm, these were labeled as S2 
(control seed size used in the experiment) 
While those seeds less than 34mm in diameter were 
labeled as S1. 

Experimental Procedure 

Number of tubers per plant 
At harvesting time, the number of tubers from the 
three sampled plants of the two inner rows were 
harvested, counted and recorded. This was 
regardless of the size of the tubers. The average 
number of tubers per plant were then determined. 

Description of symbols used 

S1…….seed size less than 34 millimeters in 
diameter  
S2……..seed size between 35-45 millimeters in 
diameter (control seed size used in the experiment 
S3…….seed size between 46-55mm millimeters in 
diameter 
P1 ……plant spacing of 75cm by 35cm (lowest 
plant population) 
P2…….plant spacing of 75cm by 30 cm (control 
plant population used in the experiment) 
P3…… plant spacing of 75cm by 25cm (highest 
plant population) 
Each treatment had 9x3 = 27 plants randomly 
selected for data collection. 
 
Results 

Table a: Average number of tubers per plant 
(season 1) 
 Spacing   

PP S1 S2 S3 PP 
means 

P1 8.16 10.3 21 13.15 
P2 6 12.1 18.5 12.2 
P3 2.16 8.5 13.1 7.9 
Seed size. 
Means 

5.44 10.3 17.53  
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LSD to compare spacing= = 4.7 
LSD to compare plant population = 4.7 
LSD to compare interaction= 6.78  
Average number of tubers produced per plant is 
given in the table above for season 1 
P1 represents potato plants that were planted at a 
spacing of 40x75cm this enabled plants to produce 
more tubers. 
Considering a Least Significant value of 4.7, S3 
produced tubers which are more significant than S1 
however they are not significantly different from S2  
Bigger seeds (S3) produced more tubers than 
Medium S2 and Small seed sizes. Tuber production 
increased in the order of S3> S2 >S1 
P1S3 produced the highest number of tubers 
compared to the rest of the treatment combinations 
while P3S1 produced the lowest number of potato 
tubers 

Table b: Average number of tubers per plant 
(season 2) 
 Spacing   

Plant 
population 

S1 S2 S3 PP 
total 

P1 9 11 24.5 14.83 

P2 6.33 13.5 21.33 13.72 

P3 10.66 12 22 13.08 

SP means 8.66 12.16 22.61 43.43 

LSD to compare plant spacing = 4.783 
LSD to compare plant population = 4.783 
LSD to compare interaction= 6.76 
Bigger seeds (S3) produced more tubers (22.61) than 
medium (S2, 12.6) and small seeds (S1). S3 
produced more tubers which are significantly 
different from S1 and S2. However the seeds 
produced by S1 are not significantly different from 
those of S2. The results from season 2 are similar to 
those in season 1. 
P1, P2, P3 produced tubers which are almost equal 
in number. They are not significantly different from 

one another. But still, p1 has more tubers than P2 
and P3  
The interaction of the two factors did not have any 
significant effect on the number of tubers produced 
across all the seed sizes. 
 
Tables a and b above show that there is no 
significant difference in the number of tubers 
produced by medium and small seeds. Whereas 
large seeds produced more number of tubers 
significantly different from small and medium seed 
sizes. These results agree with those of Zebenay 
2018. Larger seeds have a relatively more number of 
‘eyes’ and buds than smaller seeds. Eyes and buds 
on a potato seed increase the potential of the potato 
plant to produce more tubers.  Larger seeds also 
have more stored energy and nutrients than smaller 
seeds. The stored energy and nutrients support tuber 
growth.  
The results also agree with those of Tesfaye et al., 
2011 who found out that tuber size is an important 
factor which contributes much to the number of 
tubers produced from a potato plant in that it 
produces vigorous sprouts, establishes a strong stand 
produces more roots per plant which support more 
tubers to grow. 
Medium and small seeds, have limited stored energy 
which limits tuber production. They also have fewer 
eyes and buds that limit the potential to produce 
tubers Tesfaye et al., 2011 
While different plant populations did not have any 
significant effect on the number of tubers produced, 
in both seasons, factors that favor the production of 
tubers are not affected by plant population. 
The interaction of plant population and seed size did 
not produce tubers which are significantly different 
in both seasons. 

Conclusion and recommendations 

Varying seed sizes have a significant effect on the 
yield, growth and development of potatoes. 
Large seed size produces tubers with a higher fresh 
weight, more in number and the overall yield per 
acre compared to medium and small. 
This therefore implies that, with regard to the choice 
of the seed size to plant with intentions of producing 
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tubers, more number of tubers, and a higher yield 
per acre, it is recommended to plant large seeds at a 
spacing of 75 by 40 cm. 
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