HORTICULTURE 1
1.0 INTRODUCTION
What is Horticulture?

Horticulture is defined as the production of vegetables, fruit trees and flowers.  Based on this definition therefore, horticulture could be divided into three branches; namely:-

Olericulture – the production of vegetables

Pomology – the study of fruits

Floriculture – the production of flowers

What are vegetables?

Vegetables are herbaceous plants that are consumed in relatively small quantities as a side dish or relish in addition to the staple food.  Most vegetables are leaves, roots and stems of herbaceous plants, although flowers, calyxes and immature seeds and fruits may also be consumed as vegetables.
Importance of Vegetables

Vegetables play an important role in human nutrition and value lies in supplying some of the nutrients, which are deficient in other plants.
1. Provision of Nutrients 

Vegetables are important in the provision of essential nutrients (protein, minerals, vitamins, carbohydrates and oil).

a) Sources of Mineral

At least 10 mineral elements are necessary for growth and development of the human body.  There is evidence that of these elements iron, calcium and phosphorous are the only elements that are not in sufficient quantity in the staple foods eaten in Africa.  Green/leafy vegetables such as lettuce, cabbage, amaranthus etc, are examples of vegetables that have high quantities of iron, calcium and phosphorous.

b) Source of Vitamins 

Vitamins are generally essential for growth, reproduction and maintenance of good health.  Green and yellow vegetables are important sources of Vitamins ‘A’ because of their high carotene content.  Vegetables also provide Vitamin ‘C’ (ascorbic acid) e.g. Tomato.  They are also very good sources of vitamin ‘B’ complex.

The other vitamins, which are commonly found in vegetables, are ‘D’, ‘E’ and ‘K’.  All of these vitamins are important for growth, reproduction and maintenance of good health.

c) Vegetables are also a good source of fat (leguminous crops)
d) Some vegetables are a good source of carbohydrates (CHO)

e) Vegetables to some extent can also be a source of protein; e.g. leguminous crops – beans.

II. Source of Roughages

Roughages are bulky food necessary for good health as they promote easy digestion.  Vegetables such as cabbage and lettuce are characterised as by high water and relatively high cellulose or fibre content.  Because of their succulent nature and bulkiness, these vegetables help in the digestion of more concentrated foods, thus reducing constipation.

III. Vegetables are important in neutralising some of the acidic substances produced during the digestion of meat, cheese and other food substances.

1.4. Classification of Vegetables
The classification of vegetables may be based on several factors notably:-

I. Botanical Classification

This classification is based upon the morphological (from/appearance) similarities.  This is an important scientific classification of vegetables since it can help in selection, breeding and purchasing of plant materials.

a. Crucifeae – (cabbage, cauliflower)

b. Solanaceae – (tomato, eggplant)

c. Liliaceae – (bulb onion, shallot)

II. Based on Plant Part Consumed

Vegetables can also be classified based upon their part that is being consumed e.g.

a. leafy vegetables (lettuce, sorrel, cabbage etc)

b. root vegetables (carrot, radish)

c. bulb vegetables (onions, garlic, shallot)

d. fruit vegetables (tomato, eggplant, pepper)

e. leguminous vegetables (beans)

f. flower vegetables (cauliflower)

III. Based on Transplanting Response

Vegetables can be categorised here under two main grouped based on their response to transplanting.

a. Easy Transplantable Vegetables 

These are vegetables, which need to be nursed before they are transplanted into permanent beds.  Examples of these are tomato, onion, cabbage, pepper, and eggplant.

b. Not Easily Transplantable Vegetables

These are vegetables that are sown directly onto the permanent beds i.e. they do not require any nursery practices.  Examples of this category are carrot, okra and sorrel.
The main difference between these two groups of vegetables is that the not easily transplantable vegetables (b) will suffer from a transplanting shock, which could check or arrest the growth of the crop if the roots are disturbed during transplanting.  This is the reason why such types of vegetables are sown directly in the field.
IV. Based on Duration in the Field

This type of classification is important in planning a rotation programme.  There are two types –
a. Single Crops 

These are vegetables, which take between 8 – 15 weeks to mature for harvesting – e.g. cabbage, lettuce, carrot etc.

b. Double Crops

They are vegetables, which take 16 or more weeks to mature for harvesting.  Examples of this group are pepper, eggplant, okra.
2. PLANNING A GARDEN 
In planning a garden, the following factors are to be taken into consideration before starting any production.

2.1. Site Selection

An ideal and suitable site should be selected through these factors.

a. Topography of the Soil (soil type, soil structure and soil texture).

A well drain and fertile soil are considered the best.  The soil should be flat.  A light soil is preferred: alluvial, sandy loam, silty loam, or peat soil is best.  These soils are porous and well aerated, and they have a high water absorption capacity.  

Heavy clay and coarse sand and gravel are to be avoided.  The drainage systems of these soils are very poor.

b. Accessibility of Water

Water is an important element in vegetable production.  Easy accessibility of water is very essential.  Adequate soil moisture is required throughout the growing period.  Plant anchor for their nutrient uptake through their roots and it will be faster when adequate water is supplied to the plant.  Avoid salt water; it can be harmful to the plants.  Among all the factors to be considered, water is the most important and governs the choice of area to be selected.

c. Termite Hills

Termites are also harmful to plants.  They cause destruction and serve as pests to the crops.  In selecting sites, avoid termite hills.

d. Avoid Gardens Near the Bush/Shady Places

Some of the wild animals are very harmful and cause destruction to our plants.  It serves as a hiding place for the animals.  Shady place also is not good for vegetable production.  Plants need sunlight for photosynthesis.  Without sunlight, plants cannot grow well to obtain high yields.

e. Accessibility to the Road

For any garden, road is very important and essential.  Easy movement or transportation of garden equipment, fertilizer and even visitors is necessary.  A good garden near the roadside can even advertise itself.  People passing and the middle men and women will easily get access to it.

2.2. Land Preparation
Clear all the debris inside and outside the garden to ensure proper sanitation.  Burn all the debris or residues of the previous season.  Those residues or the dry grasses can be a host to pests and diseases.  Tillage is an essential operation in preparing the land for planting.  Exposing larvae of insects, which are either killed by the sun or eaten up by the birds, also reduces the amount of insect damaged.

Ploughing also is vital for the plants.  Digging and turning the soil bring the physical structure brought to a better condition.  It will also loosen and aerate the soil.  The aeration process will facilitate development of roots and will also encourage the growth of some of the beneficial bacteria.  Deep tillage about 20 – 30cm, will contribute to the success of vegetable growing.  It is also important for deep-rooted vegetables.  It helps the plants to penetrate their roots and also to establish easily.  It also helps the plants to access nutrient easily.  Work soil into fine tilt and it will also dispose all the insect eggs inside the ground.
PLOUGHING ALSO CAN BE DONE IN THREE WAYS
1. Tractor ploughing

2. Power tiller ploughing

3. Manual ploughing (man power)

· Tractor ploughing uses small plough to tilt the soil.  Deep ploughing could affect soil structure.  The topsoil is more fertile than any soil.

· Power tiller ploughing

Is also good, to tilt the soil finely into small particles, especially if ploughing is done across the slope.

3.
PRODUCTION PLANNING

3.1 What, When, How

Planning prior to production is an essential prerequisite for successful vegetable production.  The producer should be well aware of the fact that the decision to produce a specific crop is entirely his or hers and that planning should be done according to his or her own considerations and circumstances.  it is also important to keep in mind that apart from that part of production that will be used for consumption by the family, most of the produced crops would be sold.  Therefore planning has to be done in such a way that production will lead to the biggest possible profit.  In the decision making process, three basic questions need to be put under consideration.

· What to produce
· When to produce

· How to produce

What to produce

Decision on what to produce, will undoubtedly depend on what can be produced – some crops are seasonal i.e. they can be grown only in a particular season.  But the decision also depends on the availability of production inputs such as seeds, labour for production and suitable market.

When to Produce

If decision is taken on what crop to produce, the calendar of activities should be carefully planned.  In order to realise maximum profit, the crop should be preferable ready for harvest at the time when demand/price is high.  Knowledge on time of scarcity for the product during the previous season and the time it takes for a particular crop to mature could help in setting an optimum timing for commencement of production.

How to Produce

Decision on how to produce is also strongly related to prevailing market situations with particular reference to price.  With high prices expected, productive can be more labour and capital intensive – this means that if high premium is expected, more labour and other production inputs (expensive seeds, manure and fertilizers) could be used to ensure high productivity.

3.2 Seasonal Varieties 

Many vegetables grown in The Gambia are exotic.  This means that they did not originate from here and are therefore not well adapted to local climatic and other conditions.  Crops such as cabbage and lettuce are origins of the temperate (cool) climate and can therefore do well only under cool conditions.  However, efforts are being made by breeders to ensure the availability of varieties that are responsive to both cool and warm climates.  The so-called warm reason crops like eggplant, okra, pepper and sorrel are indigenous to temperate (warm) climates and are therefore better adapted to warm season climatic circumstances.  Therefore, cool season crops generally defer from warm season crops in the following aspects:-

· They are frost (extreme cold) tolerant and are therefore referred to as ‘hardy’ in literature.

· Their seeds germinate under cooler soil temperatures (since they are from cooler climates)

· Their root systems are shallower

· The plants are smaller in size

· They respond more to Nitrogen and Phosphorous applications.  The reason for this is because generally they crops are more improved by variety research.

Table 1.
List of Cool and Warm Season Crops

	Cool season crops

	Beetroot 


cauliflower


onion

	Broad bean


Chinese cabbage

parsley

	Broccoli 


leek



pea


	Cabbage


lettuce



spinach


	Carrot



garlic



radish

	Irish potato


turnip

	

	Warm season crops

	Cowpea


pepper (chilli)

sweet corn

	Cucumber


pumpkin 


snap beans

	Eggplant


squash


tomato

	Lima bean


sweet potato


water melon

	Okra



soybeans




For planning purposes in the Gambia, it is important to know that cool season crops can only be grown in cooler, winter months, generally from October to April.

The so-called warm season crops can in general be grown through the whole year the Gambia (if enough water is provided), because the temperature is sufficiently high.

3.3 Varieties

Especially for the cold season crops, mush variety research has been done over the years.  This has led to the availability of varieties of the same crops with very specific characteristics with respect to disease resistance, quality, length of growth etc.

Another difference between varieties is the growing period between date of sowing and harvesting.  Some so-called early varieties reach maturity much earlier than the so-called late varieties.

Table 2 Shows for some crops; time between sowing and harvesting for some early and late varieties.  For instance, early varieties for crops like cabbage; cauliflower and carrot need only half the time to reach maturity compared to the late varieties.  This aspect is very important in the planning process.  For farmers who prefer to sow their whole crop at the same time (using both early and late varieties), the use of different varieties can prevent them from having the whole crop ready for harvest at the same time.  So if there is a glut in production, and consequently low prices at a particular moment, such farmers may still be able to fetch better prices with the later or earlier maturing varieties.

TABLE 2.
Approximate Maturity Period for Vegetables
	
	DAY FROM SOWING TO MARKET MATURITY

	Vegetable
	Early Variety
	Late Variety
	Common Variety

	Beans, broad
	-
	-
	120

	Beetroot
	56
	70
	-

	Cabbage
	62
	120
	-

	Carrot
	50
	95
	-

	*Cauliflower
	50
	125
	-

	Cucumber
	62
	72
	-

	*Eggplant
	50
	80
	-

	Lettuce
	70
	85
	-

	Okra
	50
	60
	-

	Onion
	90
	150
	-

	*Chilli pepper
	65
	80
	-

	Pumpkin
	100
	120
	-

	Tomato
	60
	90
	-

	Water melon
	75
	95
	-


· From transplanting 
3.4 Crop Rotation

Crop rotation could be defined as a systematic arrangement in growing different crops in a regular sequence on the same piece of land.  It is also referred to as a system that involves the successive production of two or more harvestable crops on the same piece of land.  A good rotation pattern is essential for ensuring high productivity on continuous bases. 

The essence of crop rotation is to ensure maintenance of soil fertility by producing crops of different root depths, nutrient requirement, pest and disease susceptibility etc.

Explanations for better results with crop rotation therefore are:-

1. Different types of plants have different modes of nutrient intakes from the soil,

2. Different plant species induce different soil reaction,

3. there is a difference in the quantity of organic matter left in the soil,

4. Different plant species have different rooting systems.

To plan for a crop rotation, the crops that will be grown on the land during the course of several years have to be grouped according to their botanical classification.  This means those crops that belong to the same family form one group.  For example, eggplant, tomato and chilli pepper are members of the same family i.e. the solanaceae and all the different types of cabbage (cauliflower, broccoli, Chinese cabbage) belong to the crucifereae family.
The number of groups that can be formed will also determine the length of the rotation plan.  Figure 1 shows a four-year rotation plan with four groups of plants per year.  Each group consist of two families – one family of cool and one for the crop in the rainy season.

Figure 1:
A four-year Rotation Plan

	Year 1
	Year 2
	Year 3
	Year 4

	Rotation 1 (R1)
Solanaceae with legumes as secondary crop
	R4
	R3
	R2

	Rotation 2 (R2)
Lilliaceae (onion) with legumes as secondary crop
	R1
	R4
	R3

	Rotation 3 (R3)
Cucurbitaceae (cucumber and Malvaceae (okra)
	R2
	R1
	R4

	Rotation 4 (R4)
Crucifereae with Root crops as secondary crop
	R3
	R2
	R1


It is important to take note of the effects the previous crops could have on the yields of the new crop when designing a plan.  For instance, it was proven that there was a drop in the yields of onions when it followed cabbage in a rotation.  Tomato yields were relatively lower when they followed sweet corn, and there was an increase in the yield of onions when it followed pepper in a rotation.
3.5 Summary

The following issues should be put under consideration in before planning a garden:

· market demand – what crop is in high demand and when 

· Market price – when is price highest

· The season – which crop will do well in a particular season (cool/warm season crops)

· Which available variety to produce – with respect to quality, pest/disease resistance and maturity period.

· Garden layout – which crop fits where within the rotation

4. PRINCIPLES OF NURSERY ESTABLISHMENT 

4.1 Seed Selection

The importance of good seed 

Good seed is always the basis of a healthy plant.  Nevertheless, many people try to economize on the purchases of seed.  Compared to the total cost of production for the crop (including cost of labour, fertilizer, chemical etc) the purchase of seed forms but a small part.  Moreover, if the seed is not of the best quality, these other expenses will not result in the maximum possible returns.

Care has to be taken in selecting the variety that is best adapted to the local circumstances.  No amount of fertilizer, irrigation or good cultural practices can lead to profitable production if properly adapted varieties are used.

Characteristics of Good Seed

Apart from being of the right variety, good seed shows the following characteristics:

· Damage free, all seed are whole

· Free from foreign particles; no seed from other varieties, no seeds from Weeds, etc.

· All seeds are of uniform size

· Free from seed borne diseases

Good seed will show a high and simultaneous germination rate

HOW TO OBTAIN GOOD SEED
For most vegetables, seed is normally bought in this tins or little plastic bags.  Check if it is the variety you actually asked for and also check the date until high seed viability is guaranteed.

If the crop allows local production of seed (bitter tomato, chill), make sure that seeds are obtained from the fruits of the most healthy, vigorous plants.  Wash the seed to separate them from the fruit, dry them (in the shade) as quickly as possible, pack them airtight (preferably in a plastic bag in a tin) and store them afterwards in a cool and dark place.

The following table presents the maximum storage time for some vegetables.  If they are stored any longer, germination rate will drop sharply.

Table 3.
Maximum storage time for some vegetable seed, if stored under favourable conditions (20oC / refrigeration)

	Vegetable
	Number of years
	Vegetable 
	Number of years

	Cucumber
	5
	Pepper (chilli)
	2

	Eggplant
	4
	Onion
	1

	Lettuce
	6
	Okra
	2

	Muskmelon
	5
	Pumpkin
	4

	Squash
	4
	Cabbage
	4

	Watermelon
	4
	Cauliflower
	4

	Tomato
	4
	Carrot
	3

	Bean
	3
	Sweet corn
	2


4.2 Nursery Preparation
Sowing in a nursery following transplanting has the following advantages over direct sowing with thinning:

1. More intensive care can be improved: it is easier to prepare an ideal seedbed surface on a smaller area

2. A better prepared seedbed will result in a economy of the seed

3. Timely and careful plant protection measures can be easily provided for 

4. More care can be paid to the tender seedlings

5. There is an economy of land and time, as field preparation can be finalized while the seed are germinating in the nursery.

The seedbed should have a fine, level tilth.  A good tilth provides a soil structure in which the pores and crumbs allow for sufficient drainage and aeration.  Once a good tilth is obtained, it should be preserved with a minimum of trafficking and cultivation.

The size of the nursery depends on the amount of seed to be sown, but should always be such that the size allows for weeding and other cultural practices without having to trample the bed.

The bed itself should be raised, up to 15cm to allow for effective drainage of excess water and the surface of the bed should be slightly raised in the middle, sloping down towards the sides.

4.3 Sterilization

In some cases, the soil can be sterilized prior to sowing to minimize the incidence of soil borne diseases as damping off.

A pile of dry leaves, grasses etc. are placed on the surface of a bed that is already prepared and abundantly moistened with water (almost to saturation).  The pile is than set on fire so that the heat will sterilize the soil.  Since the soil is wet, steam will be formed, which is a very effective sterilant.  The moisture is the soil, will at the same time prevent the organic matter in the soil from breaking down.

The beds should be allowed to cool down for a day or two before the seed are sown and all un-burnt materials should be removed.

It is important that after sterilization no more tilling is done, as this may bring unsterilized soil to the surface and the tools might also be contaminated.

4.4 Sowing

The seeds should never be broadcasted in nurseries.  They are sown thinly on shallow furrows.  This way, the seedlings can be better observed, and cultural practices like weeding can be don’t without damaging them.

To assure even distribution of the seeds in the furrow, they are put in paper packets which are tapped gently with one finger.

After sowing, the seeds should be lightly covered and the soil lightly pressed to avoid direct exposure to sunlight and to prevent the seed from being drained during watering.

4.5 Mulching

After sowing it is recommended to cover the soil with a thin layer of mulch, for instance dry grass.  This will help to keep the soil moist, and prevents that the upper soil will dry out and with it the seed.  It will also prevent the seeds splashing away during watering.

As soon as the first seeds start germinating, the mulch should be removed.  This is very important, because otherwise the seedlings will stay weak for the rest of their lives.

4.6 Watering

The seedbed should be watered twice a day during the first three days.  This practice assures adequate moisture content in the soil and the seed will normally germinate 3 – 7 days after sowing.

Watering should be regulated as soon as the seeds have germinated to minimize the incidence of damping-off and to ensure sturdy seedlings.  It should be noted that watering in the late afternoon causes the soil surface to be wet overnight, a condition favouring development of damping off.

4.7 Hardening-Off
Before transplanting, the seedlings need to be gradually hardened off.  Harding can be done in several ways.  One way is to expose the plants gradually to strong sunlight (reduce shading, if this was practiced) and to withhold water to make the plants wilt temporarily but not allowing it to lapse in a state of permanent wilting.  The withholding of water slows the growth of the plant and causes physiological and morphological changes resulting in a thicker, less succulent and harder plant tissue, hence less water is transpired.

4.8 Starter Solution
5 – 7 days before transplanting, a starter solution should be applied.  The solution is made by dissolving one match box full of urea in a watering can with water.  This amount of starter is enough for a bed of 5m2.  After applying the solution, the bed is watered, with same amount of pure water.

4.9 Transplanting

Transplanting can be done when the seedlings are 4 – 6 weeks old.  It is an operation, which should be done very carefully. After transplanting, the plant experiences a lot of stress mainly caused by the fact that water lost through transpiration of the leaves cannot be replaced quickly enough because some of the roots are damaged.
Prevention of root damage contributes therefore greatly to a fast recovery of the plant.  Prior to transplanting, the nursery should be watered, to soften the soil.

As a rule, transplanting should be done late in the afternoon, since at night the transplanting of the plant will be less.  To facilitate moisture intake, the beds have to be irrigated adequately after transplanting.

PROBLEMS ASSOCIATED WITH RAISING SEEDLINGS

Problems that are likely to occur while raising seedlings notably include:-

1.
Germination failure:
This could be caused by either of the following:

a. High temperature: Crop seeds like onion and lettuce may germinate poorly when the soil temperature is too high.

b. Inadequate light:
some seeds fail to germinate when there is inadequate light.  Such seeds include onions and lettuce.  These crops will only germinate (poorly) if the seeds are thinly covered after sowing,

c. Too much light;
some seeds will fail to germinate under intensive light e.g. Watermelon and radish.  The seeds will not germinate at all when covered with thin soil.

Another factor which may result to none germination of seeds is their natural dormancy.  This means that freshly produced seeds will not often germinate immediately because they need some period of “rest” (dormancy).

2.
Seedlings are weak and etiolated (pale and weak due to lack of light):  This often caused by close spacing.
3.
Seedlings show poor growth:
This could be caused by poor soil fertility, improper irrigation or pathogens in the soil.
Table 4.
Spacing and Fertilizer Requirements for some Vegetables

	Crop
	Seed rate
	UREA (Grams/bed)
	NPK (Grams/bed)
	Spacing (cm)
	Expected Yield/bed

	Onion
	50gr/10beds
	100
	200
	20 x 10
	10 – 25kg

	Watermelon 
	10gr/bed
	100
	200
	10 x 100
	20 – 30kg

	Carrot
	10gr/bed
	100
	200
	15 x 3
	10 – 15kg

	Okra
	5gr/bed
	100
	200
	60 x 50
	5 – 10kg 

	Beans 
	30gr/bed 
	100
	200
	30 x 20
	5 – 10kg

	Tomato
	5gr/10beds
	100
	200
	70 x 50
	25 – 30kg

	Bitter tomato
	5gr/10beds
	100
	200
	70 x 50
	10 – 20kg

	Lettuce 
	5gr/10beds
	100
	200
	50 x 20
	5 – 10kg

	Cabbage
	50gr/10beds
	100
	200
	60 x 40
	15 – 20kg

	Pepper
	50gr/10beds
	100
	200
	70 x 50
	5 – 10kg

	Eggplant
	5gr/10beds
	100
	200
	70 x 50
	20 – 25kg


Bed size considered here is 5m2
5. CROP MAINTENANCE 
5.1 Types of Beds

In general, two types of bed can be distinguished.  These are raised and sunken beds.  Raised bed allows for better drainage, whereas sunken beds retain water better.  Choice of type of bed to use is determine by several factors, notably – soil characteristics, type of crop to be cultivated and availability of water.  It is therefore recommended to use raised beds during the rainy season to allow sufficient drainage.  Sunken beds may be preferred in instances when the amount of rainfall is small and evaporation is high.

In any case however, bed surface should be completely level or slightly raised in the middle in the case of raised beds.  Water logging in beds should be discouraged at all times.

5.2 Lay – Out of Beds

Beds can have different shapes, but easy access to cultivated plants is essential.  Vegetable production involves a variety of tasks: watering, seeding, pruning, trimming, crop protection and harvesting among others.  These tasks should be performed without trampling the plants.  The situation explains the need for separation of bed with footpaths.

The width of the bed is therefore determined by the width of the producers’ arms.  He/she should be able to reach the centre of the bed without stepping in.  The beds are often marked out carefully.  However, haphazard marking of beds may not matter when there is plenty of land.  When the garden area is limited, it is better to determine the beds with the help of a string.  This avoids wasting cultivatable land and cuts down on the area used as footpath.

In general, a convenient bed size for vegetable production is 5m x 1m (5m2).

5.3 Soil Fertility Maintenance

Vegetable production is a very intensive type of land-use.  This means that high yields could be obtained from a relatively small area of land.

While growing, the cultivated plants absorb mineral salts from the soil.  These mineral salts leave the field with the harvested crop.  This process is referred to as “exporting the fertility of the soil”.  If this process (continuous cropping) continues season after season without any attempt to replenish the mineral salts, the layer of arable soil in the garden becomes exhausted and productivity eventually decreases.
Therefore, soil fertility has to be maintained; for improved productivity by applying chemical (inorganic) fertilizers or manures (organic fertilizers).  Specific quantities of fertilizers that are to be applied per crop will be discussed in the section dealing with the agronomy of individual crops.
5.4 Weed Control

Weed control begins from the time of land preparation right through the growing period.  The most effective way of weed control for most vegetables when the crop is established is hand weeding.  This could have minimal effect on the root system compared to the hand hoe or other tools.

Herbicide

Pre-emergence herbicides such as Treflan (TRIFLURALIN) if available could be used on crops like cabbage, onion, beans, Irish potato and tomato.  Treatment is particularly useful for the control of Cyperus rotundus.  The herbicide is applied to the soil and incorporated immediately by thorough hoeing.

5.5 Water Management

Watering should be adequately and regularly carried out (at least once daily).  4 – 5 watering cans of water should be applied on a bed of 5m2.  Watering should be carried out gently and evenly along the bed.  Watering too late in the evening should be avoided as this could create a favourable environment for disease development.
6. INDIVIDUAL CROP REQUIREMENTS
6.1 Onion 

Scientific Name: Allium cepa

Family: Lilliaceae

Varieties proven best for local circumstances include:-

· Texas Grano

· Red Creole

· Vio de Galmie

· Yellow Bermuda

Economic Importance

Onion is one of the most widely grown and used vegetables in the Gambia.  The fruits are high in calcium and ascorbic acid (Vitamin C.)

Origin:
onion is believed to have originated from Central Asia (probably Iran and West Pakistan).  Very early cultivation was reported to have occurred in Egypt and India

Environmental Requirements

i. Temperature

Onion is a cool season crop but is less sensitive to heat than lettuce.  High temperatures (higher than 40oC or 10oF) would retard bulb development, and should therefore be prevented.  An average temperature range between 18 – 25oC is best.

ii. Day Length

Onions are day length sensitive and they need long day conditions to initiate bulb formation.  (a long day length here refers to more than 14 – 16 hours of daylight).  Different varieties with different day length requirements have been developed.  These could be generally divided into three groups based on daylight needed to induce flowering.  They are:-

1. 12 – 13 hours of daylight

2. 14 – 16 hours daylight

3. more than 16 hours daylight

In the Gambia, varieties that require shorter day length are best fitted for local conditions.

It is possible that the change from vegetative growth to bulb formation, which is stimulated by temperature variation independent of day length, is related to production of an auxin or hormone, which inhibits leaf formation; the food produced being diverted to the development of the bulb.
NURSERY PREPARATION
Due to the small size of the seeds, the seedbed has to be well prepared into a fine tilt.  A liberal amount of Organic manure has to be incorporated in the soil at least three weeks before sowing.

Seedlings are fairly tolerant to high rainfall and adequate soil moisture is required throughout the growing period.  Rainfall should be supplemented by irrigation if the soil moisture reserves are inadequate to support active growth.  Adequate water supply is particularly important at the time of bulb formation.  However, a long dry period is required for bulb ripening after the leaves have withered.  Five (5) grams of seeds is required for a 5m2 (or 50 grams for 10 beds).

Seeds are sown (normally in containers) in rows about 10 – 15cm apart at a depth of 12mm or less.  Cover the seed with a light layer of soil and apply mulch of soft dry grass to protect the seeds from excessive heat or from being washed away during watering.  Remove the mulch as soon as the seedlings start to emerge.
TRANSPLANTING

Transplanting may be carried out 4 – 6 weeks after sowing of the nursery.  Seedlings are planted in the main bed at a spacing of 20cm between rows and 10cm between plants.  Bulbs from the previous are sometimes replanted as setts, by separating clusters and planting individual bulbs, two-thirds below the surface.

NUTRIENT REQUIREMENT

Relatively high levels of Organic Material are required for optimum plant growth and development.  200 grams of NPK is applied and incorporated in the soil at planting.  This is followed by the application of 50 grams of UREA four weeks after transplanting and 50 grams a week later.

IRRIGATION/WATERING

Onion has a shallow root system (not deeper than 30cm in the soil).  Therefore water applied deeper than 30cm may not be accessed by the roots.  Adequate soil moisture is required throughout the growing period, but most particularly at bulb formation.  For bulb ripening, a dry period is required, during which more than 50% of the roots fall off.  Watering should therefore be reduced as soon as 30% of the plants in the field have started dropping their leaves.  This will facilitate curing (through drying of bulbs).

CURING

Curing is important because it prevents rotting of the bulbs during storage.  During curing, the bulbs will form a protection against organisms that cause rotting.  To cure the bulbs, the harvested onions will be dried in the field for 10 – 12 days.

Place the onions bulbs upside down, in a way, which will allow air circulation within the heap and make sure that the leaves cover the bulb as direct sunshine on the bulb may cause scalding (burning).  When the leaves are shrivelled and shrunk, they should be cut leaving at least 12mm of the neck of the bulb.  Curing causes the neck to close up thus discouraging fungal and other infections.  If properly cured, storing time can be considerably long.  For instance, the variety Red Creole can be stored as long as 3 months at room temperature.  Storing can be best done at low temperature, 0o – 7oC (32 – 45oF) or at high temperature, 25o – 35oC (77o – 95oF).  At these temperatures, bulbs can be stored for 3 – 6 months.

GROWTH PERIOD AND HARVESTING
Bulbs mature within 100-140 days from sowing, depending on the cultivars sown and weather condition.  They should be allowed to ripen in the sun for several days after lifting (see curing).
Potential Yield

10 – 30 ton/ha.  Depending on variety and environment.
6.2 PEPPER
Scientific Name:
Capsicum annum (sweet pepper)




Capsicum frutescens (chillies)

Family:
Solanaceae

Varieties best suited for Gambian conditions
C. annum (sweet pepper)
C. frutescens (chilli)
California Wonder

Cayenne (long slim)

Yolo Wonder


Golden heat

Safi (local variety)

Economic Importance

The crop is widely grown in The Gambia and is presently a high valued vegetable crop.  It has high iron content and also contains a bactericide

Origin and Distribution

Probably Mexico, Widely known in Central and South America prior to the fifteen century.  Areas of cultivation include Tropical Asia (India, Malaysia, Thailand, Indonesia, the Philippines); tropical Africa (North Africa, Senegal, Nigeria, Sierra Leone, Ghana, Sudan, Kenya); south America (Mexico); the Caribbean; and throughout most of the tropics.

ENVIRONMENTAL REQUIREMENTS
I. Temperature

Pepper is a warm season crop.  Grow the crop only when the night temperature stays above 13oC (55oF) as a big difference in temperature – say low night temperatures and high day temperatures any cause shedding of flowers.  Very high temperatures may cause infertile pollen and low fruit setting.  C. frutescens (sweet pepper) is generally more tolerant to extremes of temperature and rainfall than C. annum.

II. Soil

Well-drained soil is very important as water logging will cause leaf shedding and will make the plant less resistant to diseases.  Fertile loamy soils with organic material and reserves of essential elements are preferable.  Plants are tolerant to slightly acidic soil; hence a pH of around 
5.5 – 5.6 is ideal for production.
NURSERY/TRANSPLANTING
Sowing

Sowing can be done in nurseries following by transplanting or it can be done direct, following by thinning.  Nurseries are established either in containers or on seedbeds, both preferably sterilised.  Use 5 grams of seeds for 10 beds of 5m2.

Transplanting

Transplanting is done when seedlings are 8 – 10cm high or 4 – 5 weeks old.  Spacing for pepper is 50cm x 50cm.

NUTRIENT REQUIREMENTS
The following rates of fertilizer is applied in a 5m2
· 5 – 10kgs of Organic manure or compost three weeks before.

· Transplanting to allow the manure to sufficiently decompose.
· 200 grams of NPK at planting

· 100 grams of UREA 2 – 3 weeks after transplanting

WATERING/IRRIGATION

Rainfall levels from 600 – 1200mm are generally considered adequate.  Prevent excessive watering as the root system is very sensitive to water logging.  Water regularly as a shortage of water may cause bud and flower abscission.

GROWTH PERIOD AND HARVESTING
The first fruits are handpicked from 50 – 80 days from transplanting (for C. annum) and 80 – 100 days (for C. frutescens) depending on the maturity period of the cultivar and picking continues for up to 60 days.

Potential Yield

Under favourable conditions from 12 – 20t/ha for sweet pepper and 5 – 15 t/ha for hot pepper.
6.3 CABBAGE
Scientific Name:
Brassica oleracea
Family:


Cruciferaea

Varieties:

Copenhagen Market
African cross

Early Drum head

Rotah

Golden Acre


Tropicana

Early Jersey Wakefield
oxylus

Economic Importance

Cabbage is one of the most important vegetables, and perhaps the most widely grown in the Gambia.  It is used in many different ways – preparation of soup, stew and dressing of other dishes.

Origin and Distribution

The crop probably originated from Southern Europe and the Mediterranean where it has been grown for at least 3000 years.  Now widely distributed throughout the tropics.  Areas of cultivations include Northern India, Indonesia, Malaysia, the Philippines, Central, East and West Africa, Central and South America, the Caribbean and throughout the tropics.
Environmental Requirements

I. Temperature

Cabbage can successfully be grown between the months of October to March (cool season).  It is therefore sensitive to temperature, but some cultivars can withstand temperatures exceeding 30oC.  Head formation is more likely to occur at temperatures lower than 24oC.  Optimum temperature range in some areas is in the region of 15 – 20oC.  An approximated range of 5oC variation between day and night temperatures appears to be necessary for adequate head development.

II. Soil Requirement

A well-drained sandy loan soils with organic material is considered best.  It can be grown on any type of soil with adequate moisture content.  pH range of 6 to 6.8 is considered suitable in most areas, probably due to the availability of phosphorous in this pH range.  Although many cabbage cultivars are tolerant of varying soil conditions, acid soils are not generally suitable.

NURSERY ESTABLISHMENT

Nurseries may be raised in a fertile seedbed and sown thinly in shallow furrows.  Seeds and then covered and press soil gently to prevent them from being exposed during watering.  Sterilise the soil if previous experiences have indicated the presence of soil borne diseases.  Planting is done at a seed rate of 50g for 10 beds of 5m2.
Care for Seedlings

The seedbed should be watered twice a day during the first three days.  Regulate watering as soon as the seeds have germinated to minimize the risk of damping off.  Hardening of the seedlings prior to transplanting may be required.  Pour a cup of starter solution before putting the plant in the hole.

TRANSPLANTING 

Transplanting could be carried out when the seedlings are 4 – 6 weeks old.  Recommended spacing is 60cm between rows and 40cm between plants.

Nutrient Requirements

· 5 – 10kg of compost or farmyard manure/5m2 bed

· 200g NPK as basal dressing

· 100g urea side dressing

· 3 – 4 weeks after planting

Watering/Irrigation

A constant level of soil water should be maintained throughout the growing period to avoid a check to growth and development.  The critical stages for watering are when the plants are newly planted and when they start to form heads.  Effective root zone is 60cm.

Harvesting

The cabbage can be harvested when the heads are firm and compact.  Under lowland conditions, heads may be harvested 70 – 90 days; at elevations over 1000m, the growth period may be 80 – 110 days depending on cultivar characteristics.  Harvested cabbage should be trimmed at the base; dead and damaged leaves are discarded.  Two-three wrapper leaves should be retained as cushion.

Potential Yield: 15 – 20tons/ha.

6.4 WATER MELON

Scientific Name:
Citrullus lanatus

Family:


Cucurbitaceae

Varieties

Sugar baby

Crimson sweet

Yellow baby

Charleston grey

Economic Importance

Watermelon is used as a desert in the country.  The crop is widely grown in the Gambia.  In Eastern part of the country, some local cultivars are grown in September when there is less rains, but in the Western Region, most gardens grow the crop in the dry season, although some farmers plant the crop in the orchard towards the end of the rainy season.

Origin and Distribution

Tropical and sub-tropical Africa; distributed and grown throughout the Mediterranean and introduced into Egypt several thousand years ago.  Also introduced into India at an early date, reaching China in the tenth or eleventh century AD.  Now widely spread throughout the tropics.
Environmental Requirements
I. Temperature

Melon is a warm season crop and does best in dry and sunny weather.  Excessive rainfall or watering and high humidity reduces the amount of flowers produced and the plants become susceptible to leaf diseases.  Optimum temperature for growth is 24 – 28oC.
II. Soil Requirements

A well-drained sandy loam soil with preferably high moisture content is required for optimum plant growth and development. Rich loamy to light sandy soils with a pH 5 (acidic) is preferred.

SOWING

Sowing:
is done directly in the field, using a recommended spacing of 100cm x 100cm (1m x 1m) and a seed rate of 10g per bed of 5m2.  1 – 3 seeds are sown 2 – 4cm deep in trenches, on mounds or prepared planting holes.  Seedlings are later thinned to 1 plant per station.  Seedlings may be raised in containers and transplanted when 10 – 14cm high.  Required quantity of seed for 1 hectare is 2.5 – 4kg.
NUTRIENT REQUIREMENTS
Apply 5-10kg of compost/3 weeks prior to sowing.  This is followed by the application of 200grams NPK as basal dressing and 100g urea 2-3 weeks after sowing.

GROWTH PERIOD AND HARVESTING

Pollination is normally done by insects.  The cases of where there are no enough bees to carry out pollination, it could be done physically.  Developing fruits are normally protected from soil insects by being raised on pads of grass or straw.  Fruits can be harvested from 80 – 100 days from sowing, continuing for a further 40 – 50 days.  The following indicates maturity:-
1. The curly tendril on the leaf near stem dries and becomes brown when the melon is ripe.

2. The ground spot, with which the fruits lie on the soil, becomes light green or yellow as the fruit matures.
3. In some varieties, a dull sound indicates that the fruit is mature for distant markets.  The fruits are left on the mother plant until they are full matured.

Potential Yield 

8 – 15 tons/ha. (20 – 30 kg/bed)
6.5 OKRA
Scientific Name:
Hibiscus esculentus
Family:

Malveceae

Varieties:

Clemson spineless

Economic Importance

The demand for okra in the local as well as the export markets has been growing steadily, but there is gross inconsistence in the supply and demand situation, owing to lack of proper production planning.  The crop is cultivated for the soft immature edible pods, which are 8 to 15cm long, depending on variety.  The matured green pods are shredded, solar dried and ground into powder to be used as dry okra in palm oil soup.

Origin and Distribution
Okra is believed to have originated from tropical Africa or possibly tropical Asia, known in Egypt in the twelfth to the thirteenth century AD; now widely distributed in many tropical areas.

Environmental Requirements
I. Temperature

The crop is grown during the rainy season when temperature and rainfall are high.  A monthly average temperature of 35oC with minimum averages of 18oC provides optimal conditions for growth and high quality pods.

II. Soil Requirement

Soil type does not significantly appear to influence growth or development of the crop.  However, fertile sandy loam in a high level of organic materials is most favourable.  Some cultivars are sensitive to excessive soil moisture, while others are slightly tolerant to salt.
SOWING

2 – 3 seeds are sow per stand and covered with a layer of soil about 2 times the diameter of the seed.  Spacing for dwarf cultivars is 80cm between rows and 40cm between plants, and for large cultivars; is 80cm between rows and 60cm between plants.

Seed rate ranges between 5 – 8kg/ha.  Thinning is first carried out when the seedlings are about 5cm tall.  Second thinning is done a week later and a third when they are about 30cm high.

Clemson spineless and Emerald are adapted to local circumstances and are the best varieties for production for export.  Clemson spineless is a large American variety.  It grows to a height about 1.5 and produces long thick pods with moderate ridging.

Nutrient Requirements
Good experimental evidence on the fertilisation of okra is lacking.  However, the application of chemical fertilizers could enhance growth and improve yields.  200g of NPK prior to sowing supplemented by light application of urea every three weeks is therefore advisable.  Too much Nitrogen before pod setting can delay harvest.
IRRIGATION/WATERING

Apply four watering cans per bed of 5m2 per day.

Growth Period and Harvesting

Pods should be picked while still immature otherwise they will become leathery.  Immature pods are characterised by easy snapping of tips.  Harvesting every three or four days could result to prolonged and continuous fruiting with harvest of three times as many pods then when the pods are allowed to mature.  Harvesting is done by severing the pods from the stem with a little twist or cutting with a sharp object.  Harvested pods must be carefully handled to avoid bruising and subsequent discoloration.
Yield Potential

Up to 2 – 3t/ha of green pods may be produced.  Approximately 4 – 6 fruits per plant, over a harvesting period of 30 – 40 days.

6.6 SORREL

Economic Importance

The fleshy acidic calyx or flower base is used in preparing soup and jams while the fried calyx (red variety) is used for making a popular drink known as “wonjo”.  The leaves are cooked as vegetables.  Sorrel is well adapted to local conditions and is a commercial crop for most farmers.

Scientific Name:
Hibiscus sadarffa
Family:

Malvaceae

ENVIRONMENTAL REQUIREMENTS
Temperature

Sorrel is grown during the rainy season when temperature and rainfall are high.  A monthly average temperature of 35oC with minimum averages of 18oC provides optimal conditions for growth.
Soil Requirements

Sorrel does best in moderately rich soils and has a deep root system.  Soils that are too rich or high in Nitrogen content stimulate foliage development at the expense of flowering.

SOWING
Plant 2 – 3 seeds directly (thin later).  Planting distance depends on the product required.  To produce a good crop for calyx production, plants should grow very big by using a spacing of 80cm between rows and 60cm between plants.  Closer spacing may be required for leave production.  Thinning is carried out later to allow plants to grow to their full size.
Nutrient Requirement
Apply NPK at the rate of 200grams per bed before sowing.  Further fertilisation may induce vegetative growth at the expense of generative growth.
Irrigation/Water

During the dry season, watering is done by applying four watering cans to each bed every day.

HARVESTING
The calyces and bracts should be harvested when they have reached their maximum size, but before getting woody.  This is 3 – 4 weeks after blooming (flowering).  Harvesting of calyces is carried out by snapping it from the plant.  The fresh calyces soon loose their freshness under ambient temperature but can be kept for a few more days in cold storage.
Young shoots are picked by using a small knife or they are snapped off by hand.  They are then taken directly to the market and kept fresh throughout the day by sprinkling water on them.

6.7 EGGPLANT

Economic Importance

Eggplant is internationally referred to as aubergine (purple egg-shaped vegetable) or sometimes called garden eggs.  The eggplant is consumed locally at hotel and household levels, and is also exported.  It is a major ingredient in Gambia stew.

ENVIRONMENTAL REQUIREMENTS
I. Temperature

The crop is well adapted to both wet and dry season.  This plant for its long productivity requires frequent turning of the soil and adequate manuring.  The plant is drought tolerant but does not grow well in a shady area.  
II. Soil Requirement

It can be grown on any type of soil.  Does best on sandy loam and clay loam soil.  Optimum pH range is 5.5-6.8
Nursery

A well-drained seedbed is required for enhanced seedling growth and development.  Sterilise the soil if previous experiences have indicated the presence of soil borne diseases.  5g of seeds for planting ten beds of 5m2.

Transplanting 

Transplanting can be done 4 – 6 weeks old seedlings or about 8cm in height.  Recommended planting distance is 50cm between plants and 70cm between rows

Nutrient Requirements

5 – 10kg of compost three weeks prior to planting 200g NPK as basal dressing 100g urea in two split.  Apply 3 weeks after transplanting.

Harvesting

Harvesting of the first fruits is generally carried out 100 – 120 days after seed emergence.  The fruits should be picked when they are shiny in colour, soft and spongy in touch and full size but are still green.

Potential Yield: 
10 – 18tons/ha

6.8 LETTUCE
Economic Importance 

Lettuce is one of the most important leafy vegetables in the Gambia.  It is mainly grown in the Western Region and production is both for local home consumption and the hotel industry.  Lettuce is eaten raw as a salad, but can also be cooked as a vegetable soup.  The crop has a high content of Iron and Vitamin ‘A’ (mainly the loose head types).

There are two types of lettuce – Cabbage lettuce and cos lettuce.  Cabbage lettuce produces a flattish rosette of leaves, and the cos lettuce has an erect habit.  Under favourable climatic and soil condition, the varieties grown in the Gambia are tolerant to temperatures.  Optimum temperature range for most varieties is 15oC to 20oC.
Environmental Requirements

I. Temperature

Originally, lettuce is a low temperature-loving crop.  But the varieties grown in the Gambia nowadays are all bred for topical conditions, and are therefore tolerant to high day temperatures of up to 30oC.  Optimum temperature range for most varieties is 15 – 20oC.

II. Soil Requirements

Lettuce grows well in fertile well-drained sandy loam with good moisture retaining capacity and high level of organic materials.  Optimum pH range is 6 – 6 . 8.

Nursery Preparation

The seedbed should be well worked and friable.  Sow seeds in drills, lightly cover them with soil immediately after sowing and apply and retain mulch until seedlings emerge.

Take off the mulch as soon as the seedlings germinate/ a recommended seed rate of 5g (10 teaspoon full), per 10 beds of 5m2 is desired.

Transplanting

It can be done 3 – 4 weeks.  Recommended planting distance is 20cm between plants and 50cm between rows.

Nutrient Requirement
Apply 200gs NPK as basal dressing (1 peak milk tin levelled), to be following by 100g UREA as top dressing (1 tomato tin small) 2 – 3 weeks after transplanting.  This may be preceded by the application of 5 10kg – compost manure to 5m2 bed.

Most leafy vegetables need a high amount of nitrogen to stimulate vegetative growth.  The application of sufficient nitrogenous fertilizers on soils with high organic matter content may result in quality lettuce.

Irrigation/Watering

The crop has a high water requirement throughout the growing period.  Water stress will hasten premature flowering.

Harvesting 

Harvesting can generally be done at 30 days from transplanting depending on the variety.  It should be done in the morning or in the evening to avoid wilting and deterioration of the quality of the produce.

Potential Yield:
20 – 40tons/ha

6.9 CARROT

Scientific Name:
Daucus carota

Family:

Umbellifereae

Economic Importance:

Carrots are or cooked.  The crop is high in B – carotene (a source of Vitamin A).  Most of the carrot produced in the Gambia is for the local market; notably the hotel industry.
Recommended Varieties for the Gambia:

Nantes

Royal chantenay

Fancy

Touchon

Origin and Distribution
The crop is believed to have originated from Asia and Africa (Mediterranean Region).
Environmental Requirements

I. Temperature

Carrot is a cool season crop and is highly sensitive to high temperatures.  Temperatures higher than 25oC for a longer period may result to short roots with pale yellow colours, fibrous root texture and a reduction in B-carotene content.  Optimum temperature for maximum growth is between 16oC and 24oC.
II. Soil Requirements

Light and deep soils are a pre-requisite to straight and well-shaped roots.  High Organic matter content in the soil would lead to long roots.  Well-drained soils with optimum pH of 6.0 – 6.5 is ideal for maximum crop performance.

Sowing

Transplant will have a negative effect on root development.  Therefore, the seeds are sown directly in the bed.  10grams of seeds is needed for a 5m2 bed.  Seeds are thinly sown in row 15cm apart.  Thinning at a spacing of 3cm between plants is carried out when the plants are 5 – 8cm high.

Nutrient Requirement
Apply 5 – 10kg. of well-decomposed organic manure is applied on each bed at planting time.  This is complemented by 200 grams of NPK at the same time. To be followed by 100grams of NPK spitted into two.  The first split is applied 3 weeks after planting; to be followed by the second split a week later.

Irrigation/Watering

Apply 4 – 5 watering cans to each 5m2 daily.  Water stress may cause retarded root development and should therefore be discouraged.

Growth Period and Harvest

Harvesting of roots may commence 70 – 85 days after sowing, depending on variety and market demand.  It is important to apply water to the plants before harvesting.  This will reduce damage to the roots.  Delayed harvesting may cause the roots to become fibrous.

6.10 BITTER TOMATO

Scientific Name:
Solamum Indicum
Family:

Solanaceae
Economic Importance
Bitter tomato is widely grown in the Gambia and is known as a local form of garden egg or aubergine.  It is commonly cooked with soup and used as a seasoning.  It is sometimes eaten raw.  The fruit has fairly high calcium content (103mg/100kg edible portion).

Origin

Tropical West Africa

CULTIVARS
The two main cultivars grown in the Gambia are the one with a strong bitter taste and another with a mild bitter taste.  An improved cultivar from Rogers in the USA was imported in the country and has now widely grown.

Environmental Requirements

I. Temperature

Bitter tomato is among the warm season crops and can be grown the whole year round.  The crop requires exposure to full sunlight; shading retards growth.

II. Soil Requirements

The crop is adaptable to a wide range of soil types and conditions.  However, for optimum growth and development, the need for the application of adequate manure cannot be over emphasised.

Nursery Establishment

Use well-drained and friable soils for preparing the nursery.  Work the soil properly and expose it for 2 – 3 days before sowing.  Use 5 grams of seeds for a 5m2 bed.  Wet the soil prior to sowing.  Be careful not to wash away the seeds during watering.  Seeds are thinly spread in drills and covered with light soil.  Avoid weeds in the nursery.  This may retard the growth and development of the seedlings

Transplanting

Transplanting is carried out when the seedlings are 6 – 8cm high or about 2 – 3weeks old.  Plant the young seedlings in the main bed at a spacing of 70cm between rows and 50cm between plants.

Nutrient Requirement

Apply 5 – 10kg of compost to each 5m2 bed three (3) weeks before transplanting.  This should be followed by a basal application of 200grams of NPK at planting time and top dressing with 100grams of UREA (50grams 4 weeks after transplanting and 50grams a week later).

Irrigation/Watering 

The crop is tolerant to drought; therefore only apply water when necessary.  The plants may need 4 watering cans of water (per bed) per day during dry conditions.
Growth Period and Harvesting

The length of crop growth to maturity is estimated at 65 – 95 days, but plants could continue bearing for a year under favourable conditions.

Potential Yield

An estimated 10 – 20kg/bed or 4kg/plant/year could be expected under optimum conditions.

6.11 SWEET CORN

Scientific Name:
Zea mays sacharata
Family:

Graminneae
Economic Importance

Sweet corn is primarily grown for human consumption and is harvested at physiological maturity stage.  The kernels are relatively high in sugar and provides 1.9 – 3.5% of protein, potassium, phosphorous and thiamine (Vitamin A)
Origin

Probably originated from Mexico or Peru.

Cultivars 

There are several cultivars and they include early golden giant, first of all, Sugar sweet, Golden beauty, silver green and white hybrid among others.

Environmental Requirements

I. Temperature

Sweet corn requires optimum monthly average day temperatures of 20 – 24oC.  Temperatures exceeding 30oC are not desirable.  High temperatures will affect the rate at which sugars are condensed to polysaccharides.  Any rainfall varying from 800 – 1200mm per annum is considered to be adequate.

II. Soil Requirements

The crop is adaptable to a wide range of soil types and conditions.  However, medium loam which are well drained, of high OM content are generally preferable.  Soils with pH range of 5.5 – 6.8 are good for high crop performance.  Crop grown on more acidic soils are likely to produce lower yields.

Planting

Seeds are sown in rows 60 – 90cm between rows and 30 – 45cm between plants.  Two seeds are often sown at a depth of 2 – 3cm and the seedlings are later thinned to one plant per stand.  This gives a plant density of approximately 30 – 35000 plants per hectare.  Germination often occurs 4 – 7days after planting and gap filling is carried out immediately.

Nutrient Requirement

Highest yield of sweet corn is obtained on the heavily fertilized soils.  It responses both to OM and inorganic fertilizers.  Well before planting, a large quantity of OM of about 30tons/ha.  (1.5kg/bed) should be applied.  This is followed by 25kg/ha of NPK as basal. 100kg/ha of ammonium sulphate is applied.  
Irrigation/Watering

Adequate watering is relevant especially during the dry season.  An important period of water application is during fertilization when the silk are formed during early development.  A low water supply may also reduce the internodes length and affect both husk development and kernel enlargement.

Growth Period and Harvesting

The length of crop growth to maturity depends on the aims and objectives of production, climate and variety.  Harvesting could be done 69 – 99 days after planting.  Sweet corn may be harvested either by hand, by removing the cob and husk from the plant, or with a mechanical picker-Sheller that removes the cob from the plant and further remove the husk and shell from the grain.

PAGE  
24

