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1. INTRODUCTION

1.1. Tomato Origins and Spread

The tomato crop originated from the slopes of the
Andes mountains in South America. Varieties were
developed in Europe from where tomatoes spread
to all parts of the world. Tomatoes are botanically
fruits though they are mainly utilized as vegetables
with a variety of uses.

The word tomato is derived from the Aztec word
tomati (Nahuati), which the Spanish capitalized on
to form tomate. At maturity, tomatoes are red and
oval berries of varying sizes depending on variety
and the management practices of the farmer, with
the width ranging about 1 to 10 cm (0.5 - 4 in). They
are consumed in different ways, raw or cooked, as
ingredient to many dishes, sauces, salads, and drinks.

Figure 1: Tomato plant @ Isaboke

1.2. Benefits of the crop

Tomatoes are grown for their fruits which are rich in vitamin A, B and C. The ripe fruit may be
cooked, eaten raw in salads or processed to make tomato sauce and juice.

o Tomatoes are rich in antioxidant lycopene — Antioxidant lycopene has several health
benefits, for example, they reduce the risk of heart disease and cancer.

o Tomatoes are a good source of vitamin C: Vitamin C is vital because it increases the
body defensive mechanism against disease causing agents. They also have vitamin K
which is very beneficial in the body.

o Tomatoes are rich in minerals which include calcium, phosphorous, magnesium, folate,
protein, and zinc.

e Beta carotene and naringenin: Beta carotene is an antioxidant which provides yellow
or orange hue to the food. It is often converted by the body into Vitamin A. Naringenin
is found in the skin of the tomato and is responsible for flavour. It is important in skin
protection.

e Used asvegetables and food ingredient: they are used as vegetables in many countries.
The salad tomato is very essential in eateries.

1.3. Ecological requirements.

Tomatoes grow well in warm climate. They do well at an altitude range of 0 — 2100 metres
above sea level. Although tomatoes will tolerate up to 2300 mm of rain, they do well in places
with annual rainfall of between 760 and 1300 mm. The rain should be well distributed over the
growing period. Very heavy rainfall increases disease incidences and prolongs maturity period.
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Tomato cultivation requires sandy, loam, and clay loam soils. The soil pH should range between
6.0 and 7.5. Tomatoes does not flourish in acidic environments.

The length of the growing cycle for tomatoes varies based on location and is influenced by
elevation. For production sites located in different ecosystems, growing cycles are between 81—
145 days in duration. Accordingly, commercial production fields are in the range of 0-2000 m
altitude across a variety of ecosystems ranging from tropical coastal, to tropical rain forest, and
irrigated dry valleys. The rainfall requirement for tomato production is over 600 mm annually.
They flourish well in temperatures between 20 — 25°C during the day and 15 — 17°C at night.

Tomato is a short-day flowering plant, indicating its photoperiodic sensitivity and prone to
different pests and diseases. The commercial use of tomato is broad and has no limit.

1.4. Tomato Varieties for Planting

There are different types of tomatoes ranging from tiny grape-size to large beef-stakes. The
colours also vary; white, red, green. The choice of the variety of tomato seeds depends on the
duration, climatic conditions, resistance to pests and diseases, and agro-ecological zone.

Tomato varieties can be categorized into two groups namely fresh market and processing
varieties. The most popular fresh market variety is the money maker, which is fast growing
variety and is high yielding. It grows to a height of almost two metres, other fresh market
varieties are Prostar F1, Early beauty, Hotset, Super Marmande, Nyota F1, Faulu, Mavuno F1,
Ponderosa and Marglobe. These varieties are normally fleshy and almost round in appearance;
some have smooth skins while others are wrinkled. They have a poor keeping quality.

The processing varieties include Primabel, San Merzano, Cal J, Seinz, Kenya Beauty, Rutgers 10x
hybrid, Roma VF and Riogrande. Most of these are elongated or oval shaped. They are called
plum tomatoes. They have a good keeping quality.

1.5. Tomato seeds Sources in Kenya

As an organic farmer you can extract and make
your own seeds for planting at home. If not, you
can buy certified seeds from registered agro-
dealers.

Tomato seeds can be bought from the following
dealers.

1. Rich Farm Kenya: they have offices in
Naivasha, Embu and Ruiru. The organization
also offers delivery services of both the
seeds and seedlings.

Figure 2: Locally produced tomato seeds @Infonet

KALRO-Kenya Agriculture and Livestock Research Organization.
KEPHIS—Kenya Plant Health Inspectorate Service.

Kenya tomato seed suppliers; located in Mombasa, Nairobi and Nakuru.

v A W DN

Kenya Seed Company Limited.
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1.6. Propagating of Tomato Seeds

Propagation of the tomato can be done either through seeds or seedlings after land preparation.

a. Growing tomato directly from seeds.

Traditional planting techniques of tomato is broadcasting. This is somehow tiresome in
propagation method when handling tomato seeds. Follow the steps below to plant tomato
seeds.

1. Prepare the soil very thoroughly to ensure soft soil since the seeds are very tiny and are
less depth demanding.

Make the shallow holes at an interval of 60 cm apart and 75- 100 cm between rows.
Place the seeds in the holes two or three in each hole.

Stab the seeds gently and cover them with soil.

Water the seeds for about one week and do observation.

After 2 to 3 weeks, the seeds will sprout and be ready for transplanting.

N o v~ N

Practice thinning and gapping to reduce the crops from more populated and replace in
areas where they did not germinate.

8. After 2 to 3 weeks, you can mulch the farm to conserve moisture and nutrients.

b. Sowing tomato from seedlings.

Nursery establishment and management:

Figure 3: Establishing a Seedling nursery @Isaboke

The nursery for tomatoes should be prepared to a fine tilth. On low grounds where there is
likelihood of water logging, the nursery beds are raised to about 15 cm. It should be sited on a
gently sloping ground. Seed boxes may also be used as nursery beds.

After the nursery bed is made fine level, drills are made. The drill is made using a finger or a
stick. They are made across the bed, 10-15 cm apart. The drills should be more than 1 ¢cm in
depth.
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Seeds are dropped singly in the drill and then covered lightly. More than 1 cm soil cover will
lower germination percentage. The nursery should be well watered twice a day morning and
evening. A light mulch should be applied on the nursery bed but should be removed on the 4th
day or as soon as the seedlings start to emerge.

A shed should be erected over the nursery, but dark and damp conditions should be avoided
as they cause the seedlings to grow thin, tall and unhealthy.

Two to three weeks before transplanting, they should be hardened off to acclimatize them to
the conditions prevailing in the main field. Seedlings are ready for transplanting when they are
about 10 cm high, 4 — 6 weeks old or have 4-5 true leaves.

Note: The nursery should be watered before planting, the distance between the rows should be
around 0.8 to T m. The soil moisture will depend on the environmental conditions and the soil
type. Avoid pre-soaking of the seeds.

Figure 4: Tomato Seedlings @Isaboke
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2. LAND PREPARATION AND PLANTING

2.1 Site selection

Select a field where members of Solanaceae family have not been grown for the last three
years. Such plants include Irish potatoes, tobacco, peppers, goose berries and brinjals. This is
to prevent spread of pests and diseases which are common to this family. An example of such
a disease is blight. While that of a pest is nematode.

When you are selecting land for tomato production, it is important to note that tomato is a
crop that needs frequent maintenance and prefers moderately fertile, well-drained soils - light
to medium clay or sandy soils. While moisture is necessary for seedling establishment, tomato
crop is affected by water logging.

However, soil moisture should be maintained to support the establishment of the crop to fruit
production. Select the site that has a pH of between 6.0 and 7.5. Ensure that the region has well
air drainage which is important in reducing foliar diseases.

2.2 Land preparation

Land preparation is a determinant of the yield of tomato. Ensure that the land is weed-free to
reduce the competition for nutrient at early stages. Land should be dug deep and all weeds
especially the perennial ones controlled. The following practices should be carried out prior to
planting of the tomato seeds and seedlings organically.

e First ploughing should be done early and if possible, during dry season to expose and
kill the weeds.

e Incorporate organic manure on the ploughed land and give it a week to rest.

e Plough the land the second time, allowing the manure to mix evenly with the soil. Second
ploughing is also important in killing the newly germinating weeds.

e In case cover crop is needed, it should be turned in as early as 3 weeks before planting
day.

e Make rows that are shallow, keeping in mind that the seeds are very tiny and need little
soil cover.

e The seedbed should be well irrigated to maintain the moisture content.

o After two weeks, the seedlings will be ready for transplanting.

2.3 Seedling transplanting

The nursery should be watered before the lifting of the seedlings. This ensures that the
seedlings are lifted with a lump of soils around the roots. Only the healthy and vigorously
growing seedlings are transplanted using a garden trowel.

Field spacing varies with variety but generally tomatoes are planted in rows that are 100 -140
cm apart and with 30 — 60 cm between plants. One seedling is planted per hole and the soill
firmed around the base of the seedling. This should be done preferably late in the evening or
during a cloudy day. The seedlings should be mulched and watered regularly.
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3. TOMATO FIELD MANAGEMENT
PRACTICES

Tomato management after germination is crucial in ensuring optimum growth, flowering and
fruit development. Therefore, the following practices are crucial in tomato field management.

Figure 5: Young tomato plants on farm @Isaboke

3.1. Gapping

Any seedling that dries up after transplanting should be replaced. This practice is referred to
as gapping and is done to maintain the correct plant population. Identify the places where the
germination failed or where the tomato plants have been affected and refill them by transferring
the seedlings from a more populated zone.

3.2. Thinning

For the directly sown tomato plants, thin out the seedling once they attain the height of about
30 to 60 cm. Make sure that the distance between the plants is about 40 to 60 cm. Thinning
helps the plant to grow in all directions and improve foliar development.

3.3. Weeding

The tomato field should be kept weed free. This reduces competition for nutrients between
weeds and the crop and changes of diseases and pests spreading from weeds of Solanaceae
family to the crop. Hand cultivation is normally done to control weed. During cultivation, care
must be taken not to injure tomato roots and stems. Too much shaking should be avoided as
it may cause immature fruit fall.

Weeding should be done 5 to 7 weeks after sowing. Use mechanical approach of weeding
because of the delicate nature of tomato plants and do it before flowering. Delayed weeding
may affect the flowers and foliage of the crop.
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3.4. Muliching

Figure 6: Young tomato plants with mulch @Isaboke.

This is the use of plant materials such as straw, leaves, crop residues and sawdust to cover the
soil. This is done to improve soil moisture retention rate and soil fertility. For dwarf varieties
of tomatoes, mulching is done to protect the fruit from rotting as well as keep them clean.
Mulching also serves to suppress weeds. It is important to use mulching materials that does not
attract pests. Cover the soil to a depth of about 2.5 cm (1 inch).

3.5. Soil fertility management

Figure 7: Compost @Isaboke

During cultivation of tomato plants, add compost manure and green manure in the soil to
improve the organic contents. Add about 2- 3 handful of manure per plant.

Manure should be added during harrowing and mixed thoroughly with the soil before sowing,
and if necessary, after weeding.

3.6. lIrrigation

Irrigation frequency in organic production of tomato fields may vary depending on the growing
season, climatic conditions, and rainfall. Soil type also dictates the irrigation ranges.
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3.7. Pruning

Tomato plants often have many shoots growing from the stem. One to three main shoots per
plant give the best yield. All other shoots should be removed. If too many shoots and suckers
are left on the plant, it becomes very bushy. A bushy tomato plant uses most nutrients for
vegetative growth at the expense of fruit development. It also leads to difficulty in spraying and
thus wastage of chemicals.

Fruits and leaves which grow too near the ground should be removed. This reduces chances of
blight attack. In tall varieties, terminal bud is removed when the plant reaches 1.5 — 1.8 meters
in height. This controls upward growth and encourages development of large fruits.

Pruning is necessary especially when dealing with the indeterminate tomato varieties. Remove
the side shoots, the infested leaves, extra flowers and fruits.

3.8. Staking and Training

Bt

Figure 8: Tall Tomato variety that has been staked @ Isaboke.

Organic production of indeterminate tomato variety needs staking to facilitate pruning and
harvesting. Use wooden stakes, bamboo or any steady material. Use the string to hold the plant
on the stalking material.

The tall varieties however need support using sticks which are about 2m high. This practice is
referred to as staking. Each stick is firmly fixed to the ground next to a tomato plant. A sisal
string, banana fibre or other such material is used to tie the plant to the stick at every 20 cm
interval.

Reasons for staking tomatoes.
1. Production of clean fruits
2. Facilitates spraying and harvesting of the crop.
3. Controls incidences of disease outbreaks such as blight.

4. Prevents infestation by soil-borne pests.
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4.

4.1.

PEST AND DISEASE MANAGEMENT

Tomato pests’ control

The main tomato pests in east and southern
Africa are red spider mites and russet mites,
fruit worms, whiteflies, leafminers and
thrips. In organic farming, controlling pests and
diseases is more of preventive than curative by
employing the right technologies.

(@) The control of pests organically

American bollworm is controlled by spraying the
tomatoes with biopesticides.

Other minor tomato pests include the cutworm,
red spider mite and nematodes.

Figure 9: Cutworms - one of the tomato pests @Infonet Cytworms attack seedlings after they are

transplanted, cutting them at the base. If any of

these pests cause severe attacks, the appropriate pesticides are used in its control. In organic
farming, crop rotation is helpful in nematode control. The following cultural control of the pests
and diseases are applied.

4.2.

Use of organic pesticides such as pepper to control pests and viruses.

Mechanical weed control is preferred to reduce the effects of chemicals on tomato plant.
Mechanical weed control reduces the acidic damage caused by chemicals.

Plant repellent plants such as Chia seed, Marigolds, Chrysanthemums, and chives around
the plantation.

Eliminate weeds early, at least 2 weeks before transplanting.

Plough and harrow the field prior to transplanting. This exposes cutworms to natural
enemies and desiccation and helps destroy plant residue that could harbour cutworms.

Make barriers to protect the transplanted seedlings. Barriers can be made by wrapping
paper, aluminium foil, thin cardboard or similar materials around the base of transplant
stems. Toilet rolls are handy as cutworm collars since they are readily available and will
biodegrade into the soil.

Dig near damaged seedlings and destroy cutworms.

Conserve natural enemies. Parasitic wasps and ants are important in natural control of
cutworms.

Tomato diseases’ control

The main diseases affecting tomatoes in the region are early blight, late blight, bacterial
wilt, Fusarium wilt, bacterial canker and root-knot nematodes. Other bacterial diseases of
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tomato include bacterial speck (Pseudomonas syringae pv. tomato), bacterial stem and fruit
rot (Erwinia carotovora subsp. carotovora), and pith necrosis (Pseudomonas corrugata). Other
important fungal diseases of tomatoes are leaf mould (Mycovellosiella fulva) and powdery
mildew (Leveillula taurica).

Viral diseases are a major constraint to tomato production in Eastern and Southern Africa.
Important virus diseases are Tomato yellow leaf curl virus, and more recently also Tomato
spotted wilt virus.

Tomato blight

Blight is a fungal disease caused by a fungus known as Phytophthora infestans. It is the most
serious of all tomato diseases. The symptoms of the disease are dry brown lesions on stems,
leaves and fruits. Affected fruits appear rotten and fall prematurely. Blight is most serious during
cold and wet weather. When there is moisture on the leaves for a prolonged period, the fungal
spores germinate and spread rapidly. Preventive spraying using fungicides is the best control
measure but once the disease has set in, there is no cure.

Figure 11: Early blight on foliage
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Bacterial wilt

This disease is caused by a bacterium known as Ralstonia solanacearum (formerly known as
Pseudomonas solanacearum).

Tomato plants attacked by bacterial wilt wither and then dry up even when the weather condition
is wet. There is no chemical control for bacterial wilt. When an attacked plant is noted, it should
be uprooted and burnt. Certified seed and crop rotation are used to control the disease.

Culturally, these diseases are controlled using the following approaches;

1. Use of certified seeds and avoiding establishing of the seedbed on the fields that is
infected.

2. Encourage crop rotation, pruning and staking for air circulation to reduce humidity
which usually cause late blight.

3. Avoid overhead irrigation and practice required spacing to avoid earl blight.

4. Plant more resistant tomato varieties.

Figure 12: Bacterial Wilt

Blossom - end rot

This disease is manifested on the fruits where the blossom ends appear rotten and water-
soaked or rotten and dry. Blossom end-rot is not caused by any organism. It is a physiological
disease caused by:

« Too much nitrogen in the early stages of growth.
 lIrregular or infrequent watering.

« Calcium deficiency in young fruits.
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Figure 13: Tomato fruits affected by “Blossom-end Rot"”

Blossom - end rot control

e Regular watering.
o Top dressing the crop with the right amount nitrogen.

e Application of calcium compounds in the soil.
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5. HARVESTING, USE AND STORAGE

5.1. Harvesting

Tomatoes for canning should be left to ripen on the plant before they are harvested. On the
other hand, fruits for fresh markets should be picked as a reddish colour starts to appear. This
will give the farmer adequate time to reach market at the right stage of ripeness. Tomatoes
which are picked green are of poor quality even after they ripen. Large wooden crates are used
to transport tomatoes. The fruits should be level with the tops of the crates. This will allow for
piling of crates on top of each other without squashing of the fruits. With good management,
40 tonnes per acre may be harvested.

The maturity of tomatoes depends on the variety and the environmental conditions, ranging
from 3 to 4 months after transplanting. The market demand and distance determine the
harvesting stage of tomatoes. These stages are;

e Mature-Green stage- tomato fruit is harvested green, but the gel internally is fully
developed. The appearance of the fruit is yellow green.

o Breaker stage- it is also known as turning stage. The fruit surface is about 30% yellow.
Other varieties will show some pink colour.

e Pink or Light Red stage- this refers to harvesting of tomatoes which is 30 to 90% red
in colour. It appears more pinkish.

o Ripe stage- the fruit is completely red in colour.

Due to low fruit temperature, harvesting should be done very early in the morning. This will
help to prolong the shelf life of the fruit.

The fruits should be handled with care due to their fragile nature, and should be kept in a cool,
shaded and ventilated areas/ stores to reduce heat.

Tomatoes should be packaged in clean and well-ventilated containers. Their crates may be of
plastic or woods.

5.2. Nutrition and Use of Tomatoes
The following are the uses of tomato.

1. Edible when fresh - eat them directly from the vine with addition of little salt. Also, they
are diced and added to plain pasta, tossed with little olive oil, grated parmesan cheese.

2. Soup preparation - commonly used to prepare soup in Spain known as gazpacho, which
is mixture of tomato and cucumber flavoured with sherry vinegar. At home, its fried with
onion to make soup.

3. Salad - consumption of salad is healthy. Additionally, they are added on sandwiches to
add the flavour.

4. Sauce - tomato sauce is consumed with different types of food. For example, fried
potatoes.
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6. GROSS MARGINS ANALYSIS

Gross margins analysis is one of the key components of determining enterprise selection on
a farming property. Other factors that contribute to the success of an enterprise over time
include:

1. Appropriate level of income diversification
2. Adoption of right rotations, along with attention to detail

3. Understanding and acknowledging comparative advantage

4. Meeting market requirements

Gross Margins on their own do does not make the decision on enterprise selection across
the property as each activity undertaken on a farming property will have an impact on other
activities:

Some may be complimentary such as cropping enterprises which provide a feed base to
livestock through crop residues. Crops planted in one year will have a rotational effect on
subsequent crops (both positive (e.g. cereals on legumes) and negative (e.g. canola on canola)

Tomatoes yield per acre may range from 12 to 40 tonnes. In this context, we are going to use
an average of 26 tonnes. All prices and production information provided is based on local
estimates.

ENTERPRISE NAME: TOMATO ENTERPRISE UNIT:

ACRE

INCOME
Gross income 8,000kg/Acre 80 Kes/Kg 640,000
A. TOTAL INCOME 640,000
VARIABLE COSTS
Land preparation
1st PIoughmg (Disc 1 5000 5000
ploughing)
2" Ploughing (Chisel
) 1 5000 5000
ploughing)
Harrowing 1 3,000 3,000
Sowing
Seed (kg) 25 g/acre 5,960 5960
Sowing operation 1 5,000 5,000
Organic Pesticides
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Organic pesticides (Lt) 1 10,000 10,000

Labour

Manpower for. staking, 1 25,000 25,000

nursery, watering etc

Weed and Pest Control

Allowance for weed control Weed 2 times 5,000 10,000

Harvesting

Harvesting costs 1 5,000 5,000

Marketing

Processing (Cleaning and 1 5,000 5,000

grading)

Packaging (boxes) - - 15,000

Transport and logistics - - 15,000
B. TOTAL VARIABLE COSTS 108,960
C. GROSS MARGIN PER ACRE (A-B) 531,040

NB: This is calculated with the assumption that the farmer already has land. Otherwise, the cost
of leasing land would be factored at 7,000 Kes/acre.
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