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Abstract
Potato (Solanum tuberosum L), also known as the underground apple and a staple food crop for more than 60% of the world [1] is one of the 

widely produced crops, ranking fourth in global production. As a result of its versility in use and preparation, it is gaining popularity even in areas 
with other staple crops and is a great carbohydrate substitute even for maize. Potato production and consumption has seen an increase over the past 
few years in Zimbabwe, with forecasts proving that productivity is bound to increase due increased consumption and demand. Several constraints 
are being faced however by potato producers in Zimbabwe, which increase production costs and in turn result in very high prices which even sharply 
increase in winter as most of the produced varieties are susceptible to very low temperatures. Studies have been and are being conducted on potato 
production for better yield and tolerance to adverse weather conditions and pests but more work still needs to be done on this regard so as to 
improve the total output especially in Africa where the consumption per capita is very low.
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Introduction

Zimbabwe is a Southern African country with a total of 16,2 
million hectares of arable land that can be used for agricultural 
activities such as crop production, livestock production and 
ranching. Of the total arable land, only 60%-70% is underutilization, 
with the remaining portions left idle as a result of some constraints 
that hinder production and productivity [2]. Several parts of the 
country have a sub-Saharan type of climate with frequent droughts 
and extremely high temperatures. All these factors have contributed 
to the ever-decreasing agricultural production in the country. The 
main staple crop of Zimbabwe is maize (Zea mays) and hence it 
is widely produced by both communal and commercial farmers. 
On the 18th of May 2018, the government of Zimbabwe declared  

 
potato as a strategic food crop and hence the need to improve and 
solve the constraints faced in potato production. Currently 3500 
hectares are used for the cultivation of potatoes [3]. Potato is a 
highly nutritious crop rich in vitamin C, potassium and antioxidants 
[4]. It ranks fourth in global production [5] and third in Zimbabwe 
after wheat and maize. Studies conducted over the years have 
proven that the rate of potato production is greatly increasing in 
Africa and developing countries and declining in most developed 
countries.

Global potato production and consumption per capita: The top 
ten leading countries in potato production and export (metric tons) 
include China: (93,5 mln.t), India: (60,1) Ukraine: 21,3, 4. United 
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States (20,1), Russia (19,3), Germany (10,5), Bangladesh (9,9), 
France (8,8) Poland (8,2), Netherlands (7,8). Eastern European 
countries such as Russia, Poland and Belarus have the highest per 
capita ranging from 90kg per year up to more than 150 kg per year 
in Belarus and the entire Europe has a per capita of 83.4kg per year. 
Zimbabwe on the other hand has a per capita of 1.60kg per year 
which is lower by 2.94kg from the highest ever obtained of 4,54kg 
in 1963 (FAOSTAT, 2024).

In terms of production, Zimbabwe ranks 151 out of 165 
countries from the FAOSTAT list of potato producers. Data from 
FAOSTAT 2021 shows that from 2016-2020, Africa spent US$386 
million in potato imports (854000 tons) whilst receiving US$ 
301million from exports (FAOSTAT, 2024). The average price of 
medium to high grade potatoes in Zimbabwe ranges from $5 to $10 
in summer and from $10 to $15 in winter.

Potato production in Zimbabwe: The most commonly produced 
varieties in Zimbabwe include BP1, Amethyst, Mont Claire, Valor, 
Mondial, Mnandi, Diamond, Kondor, Sifra and Cara as they are 
more well adapted to the climatic conditions of the country, with 
an average yield of 20t/ha. Farmers however harvest way less than 

the yield potential of these varieties due to several economic, social, 
political and ecological factors. The average yield obtained in Africa 
is 15tons/hectare, whilst the average potato yield in the world 
according to FAOSTAT 2021 (FAOSTAT 2024) is 21tons/hectare 
with highest hectarage of 42 tons/hectare in Oceania.

Zimbabwe is divided into 5-agro ecological regions primarily 
according to their climatic conditions and soil types. This has 
therefore over the years influenced the quantity of potatoes 
produced per region (Table 1). As much as potatoes are cool season 
crops, performing better at a range of 15°C-20°C, they are frost 
sensitive and in Zimbabwe the most cultivated varieties cannot 
withstand constant exposure to temperatures below 5°C. 

From the table below (Table 1), Region II contributes 60%-70% 
to the total output of potatoes in Zimbabwe as a result of favorable 
climatic conditions and soil type (Sandy-Loams). The sandy loam 
soils in this region are well aerated, exhibit high Cation Exchange 
Capacity (CEC), resulting in fertile soils with good nutrient and 
water holding capacity therefore favorable growth conditions 
for potatoes [4]. Farmers in this region should be encouraged to 
produce so as to increase gross potato production in Zimbabwe. 

Table 1: Zimbabwe Agro-ecological Regions and their characteristics [40].         

Region Characteristics Amount rainfall (mm/year) Contribution in overall potato production (%)

I Intensive farming Above 1000 Oct-15

II Semi-intensive farming 750-1000 60-70

III Semi-intensive farming 650-800 Oct-15

IV Semi-marginal:  livestock production 450-650 05-Oct

V Marginal Below 450 0-1

Potatoes are usually produced in two splits in Zimbabwe; the 
first split is from late July to early August and the second split from 
November [6]. This is done so as to avoid the winter months there-
by, leaving a winter gap period as most of the existing varieties are 
susceptible to low temperatures. Using more suitable varieties will 
significantly increase potato yields in the country, as most farmers 
avoid growing potatoes and mainly resort to growing cabbage and 
other frost-resistant crops such as onions during the winter.

Potato production constraints in Zimbabwe: There is a need to 
produce varieties that are tolerant to late blight, caused by Phyoph-
thora infestans. Blights present a major challenge in agricultural 
production as it is nearly impossible to combat them without the 
use of integrated management which entails cultural, chemical and 
several other methods. However, the greater portion of the inte-
gration however is chemical management [7]. Late blight is spread 
through spores that can be spread by splashes from rain or irriga-
tion water and hence can easily spread to uninfected healthy plants 
[7]. Several studies have been conducted on the best control strate-
gies for Late blight and many fungicides have been produced. Prop-
er chemical application measures should be followed along with 
other control strategies. 

Late blight has always presented severe challenges in produc-
tion for example the Irish famine in the 19th century [7]. It is nec-
essary therefore, to develop breeding work to solve the problem of 
late blight, since this is the most reliable way to combat the disease. 
In some African countries, breeding work is already being success-
fully carried out to select or create potato varieties that can resist 
this disease [8-10]. At the moment, the most widely grown potato 
cultivars possess a narrow gene base for P. infestans resistance, and 
this coupled with an increase in the genetic variation of P. infes-
tans populations creates an increased risk of disease spread in the 
potato fields. The use of new resistance sources would enrich the 
genetic background of cultivated potato.

Since the discovery of the R-genes from S. demissum Lindl., a 
wide range of wild Solanum species have been identified as the po-
tential sources for more Rpi-genes [11, 12]. The use of molecular 
markers is of great importance in plant breeding. To make pota-
to late blight resistance durable against P. infestans the technique 
requires the use of the molecular markers. Marker-assisted selec-
tion (MAS) has already been established in potato breeding and 
focused on resistance to pathogens and pests. Molecular markers 
linked with target genes of interest facilitate their introgression 
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into developing varieties and this reduces the time required for 
new varieties to be produced. Mapping of chromosome locus is an 
important goal in plant breeding for gene cloning and marker-aided 
breeding. Several studies have used the MAS pathway to select the 
resistant individuals obtained in crosses with resistance sources. 
Based on the use of developed and validated molecular markers it 
is necessary to combine several resistance genes in one genotype, 
Pyramiding (major) R-genes can be the solution to improve on both 
durability and high level of resistance [13].

One of the most important issues in breeding is the successful 
selection of source material for crossbreeding. As parental forms, it 
is necessary to use a source that has genes for resistance to the most 
aggressive races such as wild potato species. Thus, the evaluation 
of hybrids with wild species conducted in Uganda [10] and Congo 
[14] allowed to isolate resistant clones, which were identified as 
promising parents for the program of selection resistance to late 
blight. They demonstrated high and medium resistance to late 
blight and high yield. The evaluated progeny from crosses with wild 
species showed high prospects for obtaining new potato varieties 
in the climatic conditions of Central and East Africa. Studies 
conducted in Uganda showed that the relatively high heritability 
coefficient and the prevailing additive genetic effects imply that 
genetic achievements in increasing resistance to P. infestans and 
tuber yield can be realized by selecting the best clones. (Namugga 
et al., 2020). Scientists in Rwanda have developed methods of 
crossing among additional parental forms and analysis of the 
ability to recombine traits of economic importance to select new 
genotypes. The additive gene effect was dominant over the non-
additive gene effect for both traits. All families selected for further 
evaluation showed improved levels of high productivity resistance. 
The study identified the best families with high tuber yield and 
increased resistance to late blight [15]. Before introducing a new 
variety or an existing variety to a new location, it is necessary to 
evaluate its resistance to local races of late blight [16, 17]. 

Heavy chemical application does not only degrade the 
environment but also sharply increases the cost of production of 
farmers who need to buy huge amounts of pesticides yet tolerant 
and resistant varieties can be an answer to this challenge. It is of 
utmost importance therefore for the government create strengthen 
existing or create new institutions, policies [18]. and funds directed 
to potato research and production of new, tolerant, high yielding, 
short season varieties.

Farmers should increase the level of their knowledge not only 
in the field of agricultural technology, but also in the biology of 
potatoes, potato pests and diseases. The technology of cultivating 
potatoes includes stages such as - germination of seed tubers, 
their planting, caring for plants, including soil processing and 
protection against pests, diseases and weeds, harvesting, post 
-harvesting and storage [19]. The yield and safety of the resulting 
harvest [20] depend on the correct choice of seed material, and 
individual operations in agricultural technology. The decisive role 
is played by the choice of variety, the quality of seed material and 
plant protection from diseases [21]. Of particular importance is the 

correct use of fertilizers for potatoes during the growing season 
and soil preparation [22].

The chemical protection of potatoes from late blight is one of 
the most significant restrictions for the production of potatoes. 
Successful experience in the use of fungicides against late blight 
is shown in different countries of Africa and Asia [23-27]. The 
influence of the methods and terms of priority and the number of 
spraying potatoes against this harmful disease has been proved. 
In addition, in each particular country it is necessary to develop 
economically effective and feasible options for comprehensive 
management of late blight, taking into account the local climatic 
conditions [25, 28-30]. At the same time, it was established that 
the most effective, environmentally friendly (both for people and 
animals) and inexpensive method for the control of late blight is the 
approach of integrated diseases management, taking into account 
the physiology of their development [7].

Biological methods of protection against diseases are 
also essential and very relevant. Biological methods of potato 
protection should be used as they are of great importance in solving 
environmental problems caused by the use of chemicals. In many 
countries, bacterial drugs have long been widely used, based on 
various strains of Bacillus Subtilis, strains that overwhelm the 
processing pathogen are quite effective in monitoring this disease 
[31, 32]. At the same time, it is not necessary to take into account 
the tolerance of the cultivated varieties to the drugs used and 
how to use it to offer farmers an attractive economic advantage, 
given the low and oscillating prices for potatoes [33]. To develop 
an approach to protecting the potato field from late blight, it is of 
great importance to have good knowledge of the biology of the 
development of this pathogen, including the dynamics of the spread 
of its races, the creation of a proper prediction model [29, 34]

Opportunities for potato production in Zimbabwe: It is evident 
that there is room to improve potato production in Zimbabwe and 
one of the best strategies that can be used is the production of better, 
improved, high yielding varieties with tolerance to frost and blights 
[7], which are a nightmare to potato producers as they increase 
the total cost of production through the purchase of pesticides. 
Moreover, mechanization should be embraced in an effort to reduce 
labor and time taken to harvest potatoes. At the moment, human 
labor is the most used for the harvesting of potatoes, this is more 
expensive and generally contributes to the high pricing of potatoes. 
It is necessary therefore to introduce and embrace the use of farm 
machinery that will be more time saving, efficient and cost effective 
in the harvesting process.

Recent studies have shown that there will be a terrific expansion 
of the potato market in developing countries, Zimbabwe included 
[35]. This is mainly because of value addition and processed potato 
products whose fame is increasing throughout the country. This 
leaves a huge gap and opportunities in this sector but the most 
limiting factor will be prices. If the local prices continue to increase, 
processors and consumers will continue to get their potatoes 
from neighboring countries thus dwindling the potato market in 
Zimbabwe.
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Policies [18] that will encourage production should also be put 
in place for example the amount of tax charged for locally produced 
goods, moreover the transport network is still underdeveloped 
in Zimbabwe therefore farmers incur very high transport costs 
for their produce and also for inputs. This coupled with very 
high fuel prices and at times unavailability makes transportation 
more expensive thus further increasing the market price of table 
potatoes. The government of Zimbabwe recently introduced a zero 
tax for potato producers and a restriction on the import of potatoes 
with the aim to increase local production and this could be a great 
opportunity for new markert players who are willing to engage in 
potato production.

Storage facilities should also be improved to reduce postharvest 
losses. If these issues are addressed, the general production of 
potatoes will improve and once such limiting factors have been 
addressed, the cost of production will sharply decrease, therefore 
the general market price will also decrease, making potatoes 
available at affordable prices to all Zimbabweans. This will in turn 
contribute to the nation’s goal of achieving a food secure state, 
also allowing for exports leading to an improved GDP and foreign 
currency generation.

Conclusion 

In Zimbabwe there is a great potential to improve potato 
production by improving state policy regarding potato 
manufacturers. More breeding work also needs to be done and 
implemented on the ground so as to bring about the most suitable 
varieties based on the agro-ecological zones of the country. It 
is necessary therefore to capacitate and develop extension and 
research and also the necessary resources so as to enhance 
productivity.

At the moment, Zimbabwe does not appear on the top five list 
of potato producers in Africa. Egypt, Algeria, South Africa, Morocco 
and Kenya are the top five potato producing countries in Africa [36], 
it is therefore advisable for Zimbabwe to have exchange programs 
with these countries and adopt some of the strategies that are being 
used especially by its neighbors who are in Southern Africa such as 
South Africa. Such exchange programs might see an increase in the 
quantity and quality of potatoes produced for example, the average 
yield for potatoes in South Africa is 49 t/ha [36] and this suggests 
that South Africa has high technology and information systems in 
potato production. Zimbabwe and South Africa are neighbours, 
suggesting that they have similar environmental and natural factors 
which affect potato production in some areas.

Adopting some of the technologies used in South Africa will 
therefore be more feasible and easier. Plant breeding is one of the 
key tools that can be used to fight hunger, poverty and malnutrition 
which are serious challenges in some parts of the country. Over 
the past few years, most parts of Zimbabwe have been drought 
stricken, leaving most small-scale farmers vulnerable and without 
enough food to meet their daily needs. The use of plant breeding 
technologies will therefore result in the production of more suitable 

and tolerant varieties to the climatic shocks being experienced. It 
is evident that irregular weather patterns and extreme weather 
phenomenon caused by climate change are playing key roles in food 
inadequacy and vulnerability of most Zimbabweans who depend 
solely on rain fed agriculture and it is time that policies were put 
in place so as to build resilience and strengthen the agricultural 
sector. Plant breeding could also present a solution to late blight 
and bacterial diseases such as soft rot, accounting for 20%-60% 
yield losses [4].

Global potato production saw a 16.1% increase from the year 
2000 to 2022 and Africa saw a huge 106% increase within the same 
period [37]. This shows that given the improvement in techniques 
and methods of production, potato production will continue to 
increase significantly in Africa. Average potato yield is also expected 
to increase to 24t/ha by the year 2030 [38] Efforts are being made 
by the ministry of lands, agriculture, fisheries, water and rural 
development in Zimbabwe and plans have been put in place so as to 
enhance agricultural production [18]. 

Given such changes and advancements towards research 
and production, Africa as a whole will see an increase in potato 
production and with such changes in policies, adoption of better 
technologies, use of machinery and embracing plant breeding for 
improved seed systems, Zimbabwe will have a significant increase 
in potato production by the year 2030[39-47].
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