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Abstract 

Agriculture in Kenya continues to be the mainstay for the majority of the rural communities. The 
Agriculture sector constitute of six sub-sectors namely food crops, livestock, industrial crops, fisheries, 
forestry and horticulture. Among these sub-sectors, horticulture is the largest and contributes to 33% of 
the GDP and 38% of the export in Kenya. Fruits, vegetable and flowers contribute to the growth of this 
sector. A tree tomato (Solanum betaceum) is scantly grown in Kenya and is used as fresh fruit, juice and 
in food processing industry. The study was carried out in order to understand the socio-economic and 
biophysical environment of tree tomato, understand production and marketing potential and identify 
the main tree tomato production and marketing constraints. A sample of population of all tree tomato 
producers of Embu County was done in representative sites of Tea-Dairy and Coffee-Dairy Agro-
ecological zones in Embu County. A random sampling to select 30 households in each AEZ, to 
constitute a sample size of 60 households was conducted and information gathered using a structured 
questionnaire. Results indicated that most of the farmers are either intercropping tree tomatoes with 
other crops like maize and beans (59%) or planting them in a scattered form within the farm (32%). 
Main production constraints were pests (20%), diseases (24%) and moisture stress leading to drying up 
(9%) among others. Most of the farmers (77%) in the study area who sell their tree tomato fruits in the 
market do not experience any low market demand Study indicated that the main objective of tree 
tomato production is for household consumption and the proportion of farmers who are producing for 
both household consumption and market is increasing. This implies that tree tomato has a potential as 
an economic enterprise and needs to be promoted. 
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Introduction 

The status of tree tomatoes in Embu County 

Agriculture in Kenya continues to be the mainstay for the majority of the rural communities. The sector 
contributes 28% of the gross domestic product as indicated in the world bank report of 2011. 

According to IFAD (2011), 79% of the total population live in the rural areas and heavily relies on 
agriculture for their livelihood. Horticulture in Kenya constitutes of six sub-sectors namely food crops, 
livestock, industrial crops, fisheries, forestry and horticulture. Among these sub-sectors horticulture is 
the largest and contributes to 33% of the GDP and 38% of the export of Kenya (GOK, 2010). The sub-
sector has received a lot of attention (Vision, 2030; GOK, 2010)   over the past decade due to its steadily 
and sustained growth in terms of its export to Europe (Muendo and Tschirley, 2004).  Production of 
horticultural crops offers an alternative for increased food self sufficiency improved nutrition, 
generation of income, as well as creation of employment (Ganry,2007; Ganry, 2009).  

According to Kenya’s poverty eradication strategy paper (PRSP) poverty is perceived as inadequacy of 
income and deprivation of basic needs and rights, lack of access to productive assets as well as social 
infrastructure and markets (Republic of Kenya, 2001). Alleviation of poverty and promotion of food 
security within the farming communities is a major concern in the world today (NAFRP, 1999). Poverty 
has mostly been associated with, although by no means limited to, certain forms of occupations such as 
small holder farmers and has been cited as a major cause of food insecurity.  In order to diversify the 
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use of sources of income besides coffee and tea, intensification of fruit production contribute for local 
and international market remains a viable alternative capable of reversing the poor economic status. 

Tree tomatoes (Solanum betaceum) are a fruit of Andean origin mainly cultivated in Columbia and 
Ecuador. The fruit is used as fresh fruit, juice and the food processing industry. It has a high nutritional 
value as it contains ascorbic acid, enzymes, bioflavonoids, it is rich in minerals like chromium, 
potassium, and magnesium as well as B vitamins and amino acids. According to the national research 
council (1989) the fruit is very high in vitamins and iron.  In Kenya the production of the fruit is little 
and scanty information about the varieties existing in the various part of the country. It is also coupled 
with poor  agronomic practices.  

According to Catalima et al (2009) tree tomatoes was first given the botanical name Solanum betaceum by 
a Spanish botanist and later transferred to Cyphomandra betacea by Sendner and back to solanum by 
Bohs (1995). It   recommended for its nutritional qualities such as vitamins C, E, B6 and iron Wills and 
Greenfield (1986). The levels of vitamin B6 plays a role in the synthesis of antibodies by the immune 
system, which are needed to fight many diseases as reported by Athar et al. (2003). Due to the fruit 
having long production season and flexible uses it is likely to have a bright future (Prohens and Neuz, 
2000).  The aim of the study was to determine the status of production of tree tomato  among the small 
scale holder farmers and also market outlets for increase food security in Embu County of the Eastern 
region of Mt. Kenya. With the prevailing weather conditions and its importance the fruit has a potential 
of improving the livelihood of the farming communities. 

Objectives 

 To identify the socio-economic and biophysical environment of tree tomato production in Embu 
county 

 Identify the main tree tomato production and marketing constraints in Embu County 
 Determine gender involvements in the production of tree tomatoes 
 

Methodology 

A sample population of all tree tomato producers was done in representative sites of Tea-Dairy 
(Kianjokoma) and Coffee-Dairy (Manyatta) Land Use Systems (LUS) of Embu County.  Through the 
help of the Extension staff from the Ministry of Agriculture the farmers growing tree tomatoes were 
listed. From this list 30 households of the names were randomly selected in each LUS, to constitute a 
sample size of 60 households was conducted. A structured questionnaire covering all main areas of 
tomato tree production was developed, pretested and refined to conform to the socio-economic and 
biophysical realities on the ground. Some of the information collected included year of orchard 

established, main tree tomatoes’ varieties, sources of planting materials and marketing and 
production constraints among others.  Six trained enumerators were recruited with the assistant of 

extension staff and local leaders on the ground. They were then trained on administration of the refined 
questionnaire. They then administered the questionnaire in the supervision of the implementing team 
of scientists in November and December 2012. 

After questionnaire administration, data was entered into a spreadsheet, cleaned and analysed by use 
of SPSS Software. Data analysis carried out included; frequencies, analysis of multiple responses and 
cross-tabulations. 

Results  

General characteristics of the tree tomatoes producers 

Gender of the tree tomato producers. The results indicated that most of the tree tomato producers in 
the region are men  as shown in Table 1.  
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Table 1: Gender of tree tomato producers 

Gender  Frequency Percentage 

Male  28 63.6 

Female 16 36.4 

Total 44 100 

 

Relative sizes of tree tomato orchards. Using the score of small, medium and large sizes, and 
consensus built between the  enumerators and the respondents results  indicated that most of the tree 
tomato orchards are of small (between 5-10) and medium sizes (10-20) (both constituting around 91%), 
with very few farmers (nine percent) having big orchard size (Above 20) ; as shown in Table 2. 

Table  2: Relative sizes of tree tomato orchards 

Size  Frequency Percent 

Big 4 9.1 

Medium 18 40.9 

Small 22 50.0 

Total 44 100.0 

 

Year of the orchard establishment. It was clear from the results that tree tomato production in the area 
is a recent undertaking compared to other horticultural crops like tomatoes, bananas, cabbages etc. 
According to the results, the earliest tree tomato orchard to be established in the area was in the early 
1990’s.  Also, the results showed that adoption of tree tomato production in the area of study lagged on 
till mid 2000’s when it started picking up, with the most of the orchards having been established around 
2010. The progression of tree tomato orchard establishment in the study area is as shown in figure one. 
The likely scenario of the drop in the year 2011 could be due to diseases and poor market establishment.   

Figure 1 Tree tomato orchard establishment
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Main reason for tree tomato Production. The results indicated that the main reason of tree tomato 
production in the area during the time of the study was household consumption (45%), though 
production for both household consumption and household income generations was also picking up 
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(21%). Results also indicated that there were some farmers (seven percent) who were producing the tree 
tomato exclusively for income generation as summarized in figure two.  

Figure 2 Main reason for tree production 
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All the respondents indicated that they did not know the specific names of the tree tomato varieties that 
they grow. However, most of them were able to describe them in terms of the colour and shape of the 
fruit they produce. Through this description, it was indicated that most of the farmers grow the 
varieties that have tall elongated shape (28%) and red-inside colour (20%) fruit varieties. Cone shaped 
and yellow inside varieties are also common in the area, as shown in the summary results in Table  
three. 

Table 3: Description of the main  shape/type grown in Embu County 

Shape Frequency Percentage 

Cone shape big 6 12 

Dark purple 1 2 

Oval 1 2 

Red flesh inside 10 20 

Red inside-rounded  1 2 

Short round 6 12 

Tall elongated 14 28 

Yellow inside 5 10 

Total 50 100 

 

Source of  tree tomato planting materials. Results showed that most of the tree tomato producers in the 
area access their planting materials in form of seed from the local market (45%), though quite a good 
proportion of them access their planting materials from other farmers (21%). Other sources of tree 
tomato planting materials in the area include accessing them in form of seedlings from the local market, 
as well as government organizations.. The summary of planting material sources in the area is as 
summarized in Table four. 
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Table 4: Sources of tree tomato planting materials 

Source Frequency  Percentage 

Local market seedlings 3 7 

Local market seeds 19 46 

Other farmers 9 20.5 

GOs 2 4.5 

Farmers groups 1 3 

Others 8 19 

Total 42 100 

 

Planting Arrangement. The results indicated that most of the farmers are either intercropping the tree 
tomatoes with other crops like maize and beans (59%) or planting them in a broadcasted manner within 
the farm (32%). Very few of the respondents (around five percent) indicated that they plant their tree 
tomato in an orchard form as indicated in Table 5.  

Table 5: Tree tomato planting arrangement in the area 

Planting arrangement Frequency Percentage 

Orchard form 2 4.5 

Scattered within farm 14 31.8 

Intercropped 26 59.1 

Others 2 4.5 

Total 44 100.0 

 

Production, marketing and   coping mechanisms. Results indicated that tree tomatoes are usually 
harvested twice/year (two seasons), with no differences in yields between the seasons. It was also 
indicated that for those farmers who dispose their tree tomato fruits in the market, the buyers do not 
mainly consider the type of variety one is producing (66%), though some indicated that some buyers 
are concerned about the variety one is offering in the market (34%). For the latter, they indicated that 
the varieties that are most preferred in the market are the red inside round and short. This is because 
they are firm, large and sweet.  

The results also indicated that most of the tree tomato fruit buyers in the market do not differentiate 
prices on the basis of the varieties offered. Thus, around 84% respondents indicated that buyers do not 
make price differentiation depending on the variety while the rest said buyers do consider the varieties 
offered in market while offering a price. There was no price differentiation between the two production 
seasons.  

In terms of market demand and supply, most of the farmers (77%) in the area who sell their tree tomato 
fruits in the market do not experience any low market demand, where by what they supply in the 
market at any one time is demanded. 22% of the respondents who indicated that there are times that 
they experience low demand. For those who experience periods of market low demand most of them 
(80%) also indicated that they do not have any coping strategies with the surplus. The types of coping 
mechanisms that are used to cope with the low market demand included; increasing household 
consumption (six percent), giving out to the neighbours (four percent), lowering prices (two percent) 
and value addition (two percent). The summary of the results on the few low market demand coping 
strategies are as shown in Table six. 
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Table 6: Some of the low tomato tree demand coping strategies 

Coping mechanism Frequency Percentage 

Consume 3 6 

Given out to neighbours 2 4 

Go to waste 37 74 

Sell cheaply 1 2 

Value addition 1 2 

Total 50 100 

 

On the supply side, the results indicated that most of the times, tree tomato producers’ supply less than 
the quantities demanded in the market. Thus, 71% of the respondents indicated that they always 
supplied less than what was demanded in the market  

Tomato Tree Production Constraints and Associated Coping Strategies. The results indicated that 
most of the tree tomato producers (71%) experience a number of production constraints with the main 
ones being;  pests(20%), diseases (24%)and moisture stress leading to drying up (nine percent) among 
others. A summary of the main tree tomato production constraints identified in the area are 
summarized in Table seven. 

Table 7: Main tree tomato production constraints 

 Constrain Frequency Percent 

Diseases 30 50 

Dieback 5 8 

Negligence 4 7 

Lack of seedlings 1 2 

Insect pest 15 23 

Cost of chemicals 1 2 

Transport cost 1 2 

Water 2 4 

Wild animals 1 2 

Total 60 100 

 

As much as a wide range of production constraints do prevail in the area, some of the farmers   (27%) 
indicated that there are no coping mechanisms to mitigate against them, with only 20% indicating they 
have some coping mechanisms. Some of the main coping strategies to production constraints included 
spraying (56%) and irrigating the crop (seven percent). A summary of the main coping strategies to the 
identified production constraints are shown in Table eight. 

Table 8: Main coping strategies to tree tomato production 

Constraint Frequency  Percentage 

Crop rotation 1 2 

Irrigating 4 7 

No action 20 27 

Partnering 1 2 

Replant 2 4 

Scaring 1 2 

Spraying 32 56 
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Total 54 100 

Tree tomato produce marketing arrangements. Most of the tree tomato producers (77%) appeared not 
to have any marketing arrangements for their tree tomato produce, with the buyers of the produce or 
suppliers of inputs. Summary of the marketing arrangements are as shown in Table nine.  

Table 9. Tree tomato market arrangement 

Market arrangement Frequency Percentage  

With market arrangement 10 19 

Without market arrangement 44 81 

Total 54 100 

 

Production and marketing institutions and constraints to tree tomatoes improved production. Results 
indicated that there are very few organizations/institutions that are involved in either production 
and/or marketing of tree tomatoes in the area. Most of the respondents (86%) reported that they do not 
know of any tree tomato production and/or marketing organization in the area while a small 
proportion (14%) indicated that they know of some organizations that are involved in the same. The 
results also showed that most of the tree tomato producers (95%) are not aware of any organization 
outside the area that supports tree tomato production and/or marketing.  

In terms of broader agricultural production and marketing organizations, half of the respondents 
indicated that they do not belong to any marketing organizations that exist  include coffee and dairy 
societies, and tea factories.  

Discussions 

It’s evident that at the moment, tree tomato production is dominated by men and it’s a recent 
undertaking in the area of study.  The level of adoption is also low though progressing and also the 
main reason of production in the area is household consumption. The planting arrangement is an 
agronomic practice and therefore most of the farmers are intercropping or scattering them in the farm 
due to inadequate skill and the use of the right spacing of 3x3mand low level of awareness. It is also 
clear from the results that the quantities of tree tomato produced in the area do not meet the market 
demand. The tree tomato varieties grown in the area are also not known and there is insignificant 
market price differentiation due to varieties offered. As reported (Haq and Hughes 2002;Ravindran 
2002 ) not much of the information is known as the fruit is not  fully utilised in Kenya and not much of 
the information is known about the fruit.   

Tree tomato production and  marketing in the area have a number of challenges as indicated in Table 
eight and Table six diseases and insect pest being the major problems. However, they have coping 
mechanism with most farmers turning to chemicals and the surplus to household consumption or 
giving it to the neighbours. It is a common practice in the communities’ to borrow planting materials 
from one another. Some collect wildlings, cuttings or seeds from the forest or from their farms. This 
compromise the quality of planting material which is key factor in achieving a good product. Clean 
planting materials would curb the various pest and diseases particularly those that affect the tree 
tomatoes. There are no organizations that promote production and/or marketing of tree tomato in the 
area and farmers are not aware of any outside the study areas. The crop being underutilised in the area 
may have contributed to lack of organised groups in terms of both production and marketing.  

Conclusions  

The fact that tree tomato production in the area appears to be a recent undertaking in the area its 
production at household production, the proportion that is producing for both household consumption 
and market is increasing; hence an implication of its enterprise potential in the area, if well promoted. 
The market demand of tree tomato in the area outstrip the market supply, hence there is a great 
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potential for its production and marketing for improved household food security and nutrition, 
improved household incomes and poverty reduction. Inadequate awareness of any institutions that are 
involved in tree tomato production may be an indication that there is limited extension service 
provision about the same. Due to the fact that there are a number of problems in both production and 
marketing it forms a basis of research intervention particularly on insect pest and diseases. This may go 
hand in hand with its promotion to give an opportunity to the farmers to maximise production at 
minimum costs and hence maximise on the incomes from this new enterprise.  

Recommendations 

There is therefore need to enhance promotion of tree tomato production in the area of study because it 
has both production and marketing potential. It is also imperative to build farmers’ production 
capacities for appropriate agronomic practices like spacing, weeding, and watering to exploit the 
production potential and improve the supply in the already existing markets. Awareness creation on 
most appropriate varieties for the region is also very important so that farmers can utilize the most 
desired varieties to enhance their food and nutrition security as well as improve their household 
incomes. Research and extension service providers need to put more effort to improve on the adoption 
of appropriate tree tomato varieties in the area for the farmers to increase production and improve on 
satisfying the existing markets. 
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