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ABSTRACT AND KEYWORDS

ABSTRACT

This report is an account of the environment and present state of the
agricultural and forestry development of the island of St Helena in the
Atlantic Ocean.

Volume 1 contains a description of the present land use, prospects for
development (including land suitability assessment, irrigation potential,
economic prospects and the constraints to development), conclusions and
recommendations, a detailed bibliography and an appendix describing the
unusual history of the island.

Volume 2 describes the natural environment and socioeconomic structure of
the island, and discusses the crops, livestock and pasture, and forestry,
in relation to agronomic/husbandry methods, production economics, pests/
diseases and their influences and control.

KEYWORDS

Climate, geology, hydrology, landform, soil classification, agriculture
(general), irrigated farming, land use, livestock, fauna, forestry, crop
science, potato, fodder crop, vegetable, fruit, flax, lilybulb, vegetation,
sociology, Atlantic, St Helena.
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INTRODUCTION

PREFACE

This Land Resource Study of the island of St Helena details the
physical and socioeconomic environment and present state of agro-forestal
development.

It describes potential land use options, with guidelines

for land suitability assessment, summarises the major constraints to
agro—forestal development, identifies development priorities and suggests
a number of development proposals within the spheres of crop and livestock
production, forestry, manpower training and research.

The Land Resources Development Centre ( L R D C ) undertook the study in response
to a request in 1976 from the Governor of the Island, Sir Thomas Oates, CMG
OBE.

This request followed several investigations on the island by LRDC

staff: a forestry specialist, P W T Henry, in 1973; the author of this
report, L C Brown, an agronomist, on a },-jea.r

secondment to the island's

Agricultural and Forestry Department from 1974; an irrigation engineer,
B G Little, in 1975; and a soil scientist, J A Varley, in I976.

Each of

these visits has been reported previously but this Land Resource Study
integrates the work of the four and

draws on other relevant information to

provide as complete a study of the environment and its agro-forestal
development and potential as possible. The report was compiled in 1979-80
and some information and recommendations put forward may need to be modified
in the light of subsequent events.

CONTENT OF TEffi REPORT

The Study comprises two volumes.

In addition, two Pro.ject Records are

available, containing data supporting the second volume of the Study.

Volume 1 contains a summary of recommendations for development (with
priorities for development), a description of present land use, prospects
for development (including land suitability assessment in St Helena,
irrigation potential, economic prospects and the constraints to development),
and conclusions and recommendations. Volume 1 also includes a detailed

xi

bibliography and a short appendix describing the unusual history of the
island, some knowledge of which is essential when considering the future.
Volume 2 contains the environmental and resource data.

It describes the

natural environment and socioeconomic structure of the island, and
discusses the crops, livestock and pasture, and forestry, in relation to
agronomy/husbandry methods, production economics, pests/diseases and their
influences and control, and the programme of trials conducted in recent
years.

The two supporting reports Project Record 59i Flora and fauna of St Helena
and Project Record 60, Hydrology and soil analysis data supplement
Volume 2. Earlier reports of the Project are asterisked (*) in the bibliography at the back of Volume 1,

AGKNOWLEDGEMEMTS
For their assistance and advice during her assignment on the island, the
author thanks the Governor, G C Guy CMG, GVO, OBE, and his staff; the
former Agricultural and Forestry Officers A S Leask, OBE, and R 0 Williams
and all the staff of the Agricultural and Forestry Department; managers and
staff of the Agricultural Development Authority, the Public Works
Department, Messrs Solomon and Go (St Helena) and W A Thorpe & Sons.

She

is especially grateful for the friendliness and hospitality received from
the people of St Helena.

The author thanks Dr I Baker for permission to reproduce miaterial from his
thesis on the geology of St Helena and J A Varley and Dr G Murdoch for
help in interpreting and presenting the soil data.

Substantial contri-

butions to the text and information for Separate Map 2 were made by
L J Rackham.

A R Barlow provided much of the data for the sections dealing

with forestry and the information for Separate Map 6.

P W T Henry's

contribution as the main technical editor was very much appreciated.

Finally thanks are also due to the Director of Kew Herbarium for the
identification of plant specimens.

xii

SUMLARY OP RECOMKEiroATIONS FOR DEVELOPMENT

Recommendations for development identified in the study and listed in
Part 3 are summarised below. Recommendations for several development
priorities, crops, livestock and forestry are listed under A, B, G and D
respectively,

A,

General development priorities

1.

Data collection and analysis

Data recording and reporting must be

improved if the full expertise of consultants employed is to be fully
exploited and firm conclusions/recommendations made. The general environmental data required are listed below:

Rainfall recording
Collection of evaporation data
Collection of other climatic data
Streamflow recording
Salinity determinations
Sub-surface streamflow

The Agricultural and Forestry Department should publish an annual report
outlining its activities, recording the results of investigations, and
providing a summary of annual production and environmental data.

2.

Marketing: The marketing infrastructure must be improved if overall

production is to be increased and private enterprise encouraged.

3.

Irrigation

The improvement of existing small-scale irrigation schemes

should be encouraged.

The potential benefits would be a greater degree of

self-sufficiency and improved continuity of vegetable supplies with an
associated reduction in imports.

4.

Plant and animal quarantine facilities

Quarantine regulations must be

strictly observed if the accidental introduction of many potentially serious
pest and disease organisms not present on St Helena is to be prevented.

5.

Training A regular supply of young people with a scientific secondary

xiii

education should be made available for specialist training in agriculture
or forestry abroad.

6.

Research

A combined programme of applied research is recommended.

Specific research is included under the headings crops, livestock and
forestry (see B, C & D below).

B.

Crop production

1.

The encouragement of smallholder arable farming

Vegetable prices

should be allowed to rise to the level where production and distribution
are economic. Further encouragement could be achieved by making credit
facilities available and improving the agricultural extension services.

2.

Smallholder irrigation

introduce irrigation.

Smallholders should be actively encouraged to

They should receive advice on irrigation equipment

and management practices, and credit facilities where appropriate.

3.

Marketing

The assistance of a marketing consultant (who also has

experience of smallholder cooperatives) should be sought.

4.

Crop production by the Agricultural and Forestry Department

This

should be phased out and the gardens which the Department operates should
concentrate on the production of seedlings and other planting material,
investigatory work and the demonstration of improved husbandry techniques.

5.

Fruit fly eradication

Further specialised advice should be sought,

preferably in the form of a visit by a consultant from either the Centre
for Overseas Pest Research or the Commonwealth Institute of Biological
Control.

6.

Plant quarantine

A small fumigation chamber should be constructed at

the wharf, and specialist advice on the enforcement of quarantine regulations
and equipment required should be sought.

7.

Extension and crop sanitation

An improved extension effort is required

in order to raise the standards of crop sanitation on the island and
increase public awareness of the problems. Junior staff should be made
more aware of the need for crop sanitation.

xiv

8.

Pest control service The Pest Control Section of the Agricultural and

Forestry Department should be expanded;its worx should include more extension
demonstrations in order to increase the awareness of pest and disease problems
and control techniques.
9»

Potato seed production

The possibility of potato seed production in

the cooler areas of the island should be investigated.

10.

Research

A continued programme of applied research on the following

s\ibjects is proposed.

Potato variety trials
Chemical control of late blight in potatoes
Investigations into bacterial wilt of potatoes
Potato tuber moth control
Crop water requirements
Methods of irrigation
Rotation systems under irrigation
Fertiliser response under irrigation
The potential of different fodder crops
Maize variety trials
Control of birds and rodents
Pasture legiune introduction and establishment
Rate of pasture growth,

C.

Livestock production

1.

Intensification of beef herd management

Further subdivision of

paddocks, more tightly controlled rotational grazing, grouping of weaned
stock etc. is necessary to improve animal performance.

2.

Pasture improvement

Legumes should be introduced into pastures to reduce

fertiliser requirements and improve the nutritional quality of the herbage .

3.

Fodder conservation

Hay and silage should be made and conserved in

order to overcome seasonal shortages of forage. This could significantly
increase the overall carrying capacity of the island.
4-

Imported animal feeds/meat production

More emphasis should be placed

on
cattle, sheep and goats^that do not rely on imported foodstuffs. Heavy relianc
should not be placed upon an enterprise dependant upon an imported commodity
(meatproduction from pigs depends to a large extent on imported foodstuffs).
XV

e

5.

Quarantine and sanitation

Quarantine regulations must be rigorously

enforced and attention paid to the risk of introducing disease through
contact of stock with imported frozen meat.

6.

Sheep grazing management

Sheep should be more closely integrated

with cattle grazing rotations.

7.

Goats

Emphasis should be placed on improving standards of husbandry.

The import of breeding stock of an improved meat type should be considered.

8.

Donkeys

The maintenance of redundant donkeys should be discouraged

but the import of improved breeding stock might be desirable in the future
if fuel prices continue to rise.

9.

Provision of technical advice

The livestock extension service to

smallholders should be improved.

10.

Artificial insemination

Consideration should be paid to extending

the scope of this service.

I
I

11.

Veterinary services

Regular visits (every 18-24 months) to the

country should be made by a veterinary surgeon.
12.

Animal by-products

If serious attempts to use animal by-products, as

a basis for local craft industries, are contemplated, expert assistance is
essential.
13.

Research

Research should contiaue into the general subjects of

Grazing management
Animal nutrition
Animal housing .

D.

Forestry development

1.

Forestry management plan The existing plan should be followed, and

reviewed by a visiting forestry specialist every 3 years or so.

2.

Management of private woodland

This should be developed and encouraged;

it would require the introduction of a more realistic price structure for
government-produced forest products which should be sold straight from the forest.
xvi

3.

The use of forest products There is a need for more local education

in the effective utilisation of treated local timbers.

4.

Shelterbelts Shelterbelts are recommended for the more exposed

pasture and arable areas.

5.

Fodder tree plantations

Further trial plantations of fodder trees

should be established; if successful, such developments could he especially
valuable in the eastern and northern fringes of the island.

6.

Amenity forests and nature reserves

Amenity forests and reserves

should be encouraged; they assist environmental protection and improvement
and can also play a valuable educational role and possible tourist attraction.

7.

Natural regeneration

This should be encouraged, particularly in the

barren outskirts of the island.

8.

Local seed sources

9.

Provision of

Such

soiirces should be fully exploited.

forest roads Adequate access to forests is necessary for

effective management and protection against fire.

10.

Research

Research should continue with:

Species trials
Sample plots
Thinning regimes .

xvii

i

n

60°00'

50°00'

40°00'

30°00'W of Greenwich 20°00'

10°00'

0°00'

20°00' E of Greenwich

10°00'

10°00'

O^OO'

0°00'

10°00'
10°00'

20°00'
20°00'

30°00'

-

30°00'

40°00'

40°00'
10°00'

20°00'

30°00'

40°00'

TEXT M A P 1 Location Map

pK'.

•SSié&^ÊSi:.^

PART 1

PRESENT LAND USE

DEVEL0P^4ENT OF THE PRESENT PATTERN

The Atlantic island of St Helena (see Text tep l) has experienced substantial
changes in land use over the centuries. Some of the effects have been
disastrous and approximately two thirds of its 121 km^ is now unproductive.
Rehabilitation, where possible, could involve considerable capital inputs.
The first phase of change involved the destruction of the natural forests
and woodlands.

For more than 150 years before permanent settlement in

the mid-seventeenth century, introduced goats and pigs had multiplied
virtually

unchecked.

This would have substantially reduced natural

regeneration (by selective browsing

of seedlings and new growth), so

that when settlement began, the inevitable demands for forest produce
would have resulted in very rapid deforestation (HiMiphrey, 1957).

The removal of timber exposed large areas to the erosive action of wind
and water; steep slopes over much of the island added to the problem.
Those parts of the island where the ecological balance was most precarious
(owing to low rainfall, exposure to the strong prevailing south-east trade
winds and a high content of sodium in the soils) suffered so seriously
that reclamation was never achieved.

In the early eighteenth century there are frequent references to floods
washing away houses and
valleys.
cover.

plantations and causing land slips in steeper

These floods were probably a direct result of the loss of forest
Ruperts, Lemon Valley and Sandy Bay Valley appear to have been

particularly affected.

Reforestation started with Governor Roberts

(1708-11) but lack of continuity from succeeding administrations and
conflicting interests meant that little was achieved until the twentieth
century.

After the destruction of the forests and the creation of the 'Company
Wastes' (later the'Crown Wastes') the greater part of the productive
land was permanent pasture.
to have been small.

The amount of cultivated land always seems

Beatson (1816) remarks that in 1808 there were only

1

88 ac (35.6 ha) under cultivation.

In 1846 the Governor's despatches

to the Secretary of State said that 'the land in cultivation does not
exceed 155 acres' (62.7 ha), though in 1857 they reported about 500
acres (202 ha).

In 1846 and 1857 pasture land was estimated at 7 500

acres (3 035 ha) and 7 652 acres (3 097 ha) respectively.

The change in land use pattern over the last century is illustrated in
Table 1.

This is derived from a niimber of sources, and it will be seen

that there is some disparity between the figures for the areas under
different forms of land use.

There is also some difference between

estimates of the total area of the island; the estimated area as derived
from the 1:10 000 map sheets accompanying

this report is 12 100 ha.

The estimate of pasture land given by Mellis (1875) appears at variance
with another contempory estimate and earlier ones (see Table l).
Presumably some of the barren lands were classed as rough grazing by
Mellis .

The most significant change in land use over the past century has been
the development of the Phormium industry.

Other major and related

changes have been the decline in the area of pasture land from about
3 000 ha to approximately 1 300 ha and the increase in forest or woodland
over the past 35 years from less than 200 ha to 1 380 ha. The

amount

of arable land has remained relatively constant.

PRESEMT LAUD USE

Broad agro-forestal zones are described in Volume 2 (Part 4

Vegetation,

and Separate Map 4); two major vegetation zones are recognised, the Arid
to Semi-Arid Peripheral Zone and the Central Moist Zone. The great
majority of the pasture, woodland, Phormiiim tenax plantations and cultivated land is located within the Central Moist Zone and most of the 'harren'
land in the Arid to Semi-Arid Peripheral Zone (see Table 1), The major
land use types described in Part 4 si.re summarised below.
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TABLE 1

Land use 1875 to 1977, ha

Land use

1875

1876

1884

1939

1955

1964

1965

1971

1977

5 492

2 894

3 237

1 882

1 882

1 813

1 821

1 156

1 270

Woodlands & forests

233

226

162

165

567

773

639

1 248

1 380

Cultivated land

105

233

121

121

202

259

259

330

180

Phormium tenax

-

-

-

1 315

1 356

1 356

1 303

893

790

5 818

8 910

8 134

8 660

8 134

8 013

8 126

8 473

8 480

11 647

12 263

11 655

12 141

12 141

12 213

12 148

12 100

12 100

Humphrey

Lynn

Pasture

Barren
UJ

Total

Source

Mellis

'Precis of
Information'
Morris
(government
publication)

Stockdale

Norcliffe

Henry

Maps
accompanying
the report

Pastures
From an ecological aspect the pastures have been divided into three types
largely based on rainfall and on the dominant species, namely:
Dry Pennisetum-Cynodon-Digitaria Pasture (400-750 mm/annum)
Medium moist Stenotaphrum-Pennisetum Pasture (750-1 OOO mm/annum)
Moist Agrostis-Pennisetum Pasture (>1 000 mm/annum)
The Dry Pasture is largely composed of the government-owned commonages of the
north-east and south-west, whilst most of the pasture in the Medium Moist
and Moist Zones either belongs to Government (farmed by the Agricultural
Development Authority, ADA), the quasi-government firm Solomon & Co, or the
private firm W A Thorpe & Sons.

Woodlands and forests

The island's woodlands have been divided into three zones dependent again
on annual rainfall but also on the degree of exposure to the prevailing
south-east trade winds, namely:
Dry Acacia Woodlands in dry and/or exposed areas (450-700 mm/annum)
Medium Moist Pinus Woodland in medium rainfall or dry but sheltered areas
(600-1 000 mm/annum)
Moist Mixed Woodland in high rainfall or medium moist sheltered areas
(800-1 200 mm/annum),

The areas gazetted as National, Dedicated and Protected Private Forests and
Controlled Areas, are described in Vol* 2 (Part 8, Forestry).

Relatively large

areas of some of the National Forests (e.g. Bellstone, Ruperts, Longwood) extend
beyond the hoimdary of the Central Moist Zone into the Arid to Semi-arid Periphe
Zone.

Parts of these areas have been planted with tree species but because

of poor growth have been classed for the vegetation map as Low Scrub;other
parts have not yet been planted or. attempted plantings have failed.

Henry (1974) classified the forests as protection or production forests.
Most protection forests are found in the part of the Arid to Semi-arid
Peripheral Zone described above and neighbouring parts of Dry Woodland in the

4

Moist Central Zone, but some forests containing remnants of the indigenous
vegetation in the Moist Woodland are also classed as protection forests.
Production forests are those in the Moist and Medium Moist Woodland and
some in the Dry Woodland.

Cultivated land

Most of the cultivated land is situated in the Central Moist Zone at
altitudes of over 450 m.

There is one relatively large block of arable

land at Longwood of some 58 ha and a smaller block at Woodlands (west)
of 10 ha (both farmed by ADA).

Otherwise, all arable plots are less than

5 ha, with the majority less than 0.5 ha.

The main arable crops in the Central Moist Zone are Irish potatoes,
vegetables

(cabbage, pumpkin, onions, carrots, beans, tomatoes, peppers

etc), fodder crops (maize, barley, oats, fodder beet, turnips

etc.)

and fruits (plums, guavas, bananas, loquats, citrus, peaches etc).

In the Arid to Semi-arid Peripheral Zone, crop production is only possible
under irrigation, so cultivated plots (all small) are only found in valley
bottoms with a reliable source of water. A range of crops similar to that
in the Central Moist Zone is grown, but as average temperatures are higher,
the sub-tropical species (citrus, banana, pepper, tomato, brinjal etc) are
relatively more successful.

Flax (Phormium tenax) Plantations

The New Zealand Flax plantations are all within the Central Moist Zone.
The majority are found in the steeper southern and eastern slopes of the
central ridge at altitudes of over 500 m where the mean annual rainfall
exceeds 700 mm.

LAOT) OlfflERSHIP

The present land use shown on Separate Maps 5a'-5c is classified broadly
according to the above categories.

An outline of the ownership pattern

within each category is given below:
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Pasture (including Rough Pasture)
Approximate
area, ha

% of
total

Government owned commonages
South-west

300

24

North-east

175

14

Government owned, farmed by ADA

360

28

Owned by Solomon & Co (quasi-government)

175

14

Owned by W A Thorpe & Sons (private)

160

12

Other privately owned

100

8

1 270

100

1 755

93

Dedicated Forests and Protected Private Forests
(privately owned)

80

4

Controlled areas (mostly under private ownership
but including some government land)

55

3

1 89D

100

Total

Woodland or Forest (including low or thin woodland)
National Forests (government owned)

Total

Of this total area of constituted forests and controlled areas, only about
830 ha are actually wooded.

Areas of private woodland not included in the

forests and controlled areas

bring the total woodland to about 1 380 ha.

Cultivated land

Approximate
area, ha

*Government owned, farmed by ADA
*Government owned, farmed by the Agricultural
and Forestry Department
Government owned food gardens leased to the
public

% of
total

70

39

8

4

11

*Owned by Solomon & Co

5

3

*Owned by W A Thorpe & Sons

6

3

80

44

179

99

Other privately owned (from 1976) census returns
and classed under House Garden Land
Total
*Classed as arable

6

Cultivated land includes Arable Land, House Garden Land and Governmentowned Food Gardens (see Separate Maps 5a-5c) . House Garden Land covers
private food and kitchen gardens, land on which houses stand and land around
houses which may or may not be cultivated.

Flax (Phormium tenax) plantations

The total area of land under flax plantations, as shown on Separate Map 5,
is 790 ha.

However, a clearing programme is presently underway and an area

of about 285 ha out of the above has either been recently cleared or is
scheduled for clearance.

Most of this land is intended for forestry develop-

ment but some has also been converted to pasture land.

Unutilised land

The very large areas of arid/eroded land and some small upland areas of
rough ground are also shown on Separate Map 5.

LAND UTILISATION TYPES

Introduction

Crops are grown almost all the year round on St. Helena but there are
two main growing seasons over most of the island.

The first season is

in the siammer rainy period from January/February to April, and the second
runs through the winter rains from May/June to October.

A third planting

of some crops of short maturity may be undertaken in September or October
in the higher altitude areas in the centre of the island.

A few plots

have some irrigation facilities but there are no large-scale irrigation schemes.
Sole cropping in the Western European manner is the traditional system.
Food and kitchen gardens resemble English allotments or small market gardens.

The present land utilisation types are classified as follows:

1.

Smallholder arable farming

2.

Large-scale arable farming
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3.

Perennial /plantation crops

4.

Livestock production, primarily cattle

5.

Livestock production, primarily sheep

6.

Forestry for timher and fuel production

7.

Amenity/recreation

8.

Urhan and industrial development

Each type is described below and includes estimates of capital, labour
intensity and income levels which, because of the general shortage of
data, are only approximate.

1.

Smallholder arable farming

This land utilisation type is scattered mainly through the Central Moist
Zone, where rainfed conditions predominate, but is also found in small
pockets of irrigated land in the major valley bottoms at low altitudes.
There are a few small-scale faiming or market gardening enterprises of
1-5 ha or less and/or small numbers of stock.
23 full-time farmers or market gardeners.

The 1976 census lists

These small-scale enterprises

are usually also mixed, but with potato and vegetable production relatively more important than in the large concerns.

A number of individuals

carry out small-scale part-time farming enterprises.

In the 1976 census

75 households were reported as selling produce from their food or kitchen
gardens while 93 households kept food animals for sale.

The availability of modern inputs is considered to be uniform throughout
the area.

The major environmental constraint to this farming system is

moisture availability - in the uplands total amount and reliability of
rainfall, and in the valley bottoms availability and quality of irrigation
water.

Important land characteristics are: slope (though most gardens are developed
on flat or gently sloping land), soil texture (heavy to extremely heavy
clays predominate which are very sticky when wet and very hard when dry);
and the presence or absence of unfavourable chemical characteristics, viz.
salinity, alkalinity and acidity.

Pest and disease problems also lead

to serious yield depressions.
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Produce

The main commercial crop is potatoes, followed by a variety

of other vegetables of which cabbage, carrots, onions, french beans
and tomatoes are amongst the most important.
crops are also grown.

Some fodder/animal feed

Pure stands of crops are planted and rotational

practices are employed.

Only a very small proportion of small-

holders are full-time; a somewhat larger number are part-time, whilst
the majority are spare-time farmers.

Profitability is low due to the

poor development of marketing infrastructure and competition from
subsidised government units.

Productivity in smallholdings is generally

considered to be higher than in large-scale mechanised units, probably
partly due to greciter motivation amongst self-employed workers but
also to a greater inherent efficiency in small units in the St Helenian
situation.

Livestock

Most of the cattle and sheep kept by the small-scale, full or

part-time farmers are grazed on the government commonages; a few are

ist

grazed on private land or are stall-fed.
fed and pigs are housed.

s.

Goats are tethered or stall-

Most country households keep poultry.

Chickens are most common and kept for both eggs and meat; they are often
allowed to scavenge freely during the day and penned at night, but some
flocks are penned continuously. (See,also Livestock production land

ises

utilisation

type).

iduals
nsus

Capital intensity is limited by low profitability.

The most frequently

chen

used capital inputs are seed, including improved seed, and crop protection
chemicals; fertilisers are employed to a lesser extent.

The usual hand

tools are spades and forks. Hand-operated mechanised implements are owned
by a very few farmers but can be hired from the Agricultural and Forestry

out

Department.

is

Possibilities for increased investment depend on increased

profitability.

f
at ion

Labour intensity has not been measured but is estimated at 24-48 man
months Aia.

The high figure is the result of the very heavy nature of

the soil and the number of crops (2-3) grown per year.

veloped

Rainfed systems

will be at the lower end of this estimate and irrigated systems at the

vy

upper end.

ry) ;
viz.

Power source

ad

is mostly manpower with a little use made of hand-operated

mechanised implements (rotavators).

Extension of the use of small,

powered machinery would depend on increased profitability.
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Donkeys,

which are commonly used for transporting animal feed, are occasionally
also used for transporting produce from isolated gardens.

The level of technical knowledge is moderate to quite good and is
not a constraint on development.

Marketing

The smallholder units are widely scattered throughout the

island while the population, and major market outlet, is concentrated
in Jamestown.

Low profitability combined with high transport costs

restrict the movement of produce from sites of production to retail
outlets.

An improved marketing system is required.

Farm size

According to the 1976 census the size distribution of

holdings of cultivated land is as follows:Area, ha

Numbers of holders

Below 0.1

141

0.1 - 0.4

165

0.4 - 0.8

31

0.8 - 2.0

18

Over 2.0

2
357

Income levels have not been measured.

Smallholders are reluctant

to divulge details of their income. An estimate (value added) at
1978 farm gate prices is £1 50O- £. 3 OOO/ha/annum for rainfed units
to £3 000 - £6 OOO/ha for fully irrigated units.

(Very rough yield

estimates were used to arrive at these figures.. Other assimiptions
made were; for rainfed units, one crop failure out of 3, and 2
crops per year with one in 3 crops being potatoes; for irrigated
units, 2.75 crops per year, and one in 3 crops being potatoes).
However these estimates do not take into account failures to market
produce which, for crops other than potatoes and onions, are often
unacceijtably high.

Using the labour intensity estimates made previously, the estimated
value added income levels per man month are thus E62.50-E125, which
may be compared with a labourer's monthly earnings in 1978 of £48.88£104.

Thus without the marketing risk, income levels appear to

compare reasonably well with Government employment.
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It is necessary

for future planning exercises, however, that these rough estimates of
income levels and labour intensity be reworked using, where possible,
measured values.

2.

Large-scale mechanised arable farming

This land utilisation type is confined to a few sites in the Central Moist Zone,
largely under rainfed conditions.

The system is based on the production of

a single main cash crop and a variety of animal feed/fodder crops.

The largest enterprises are carried out by Government under the Agricultural
Development Authority (ADA), with approximately 360 ha pasture and 70 ha
arable land.and the Agricultural and Forestry Department (8 ha arable)^ and
by the quasi-government firm Solomon & Co (approximately 175 ha pasture and
5 ha arable).

There is only one large private enterprise,that of W A

Thorpe (160 ha pasture and 6 ha arable).

ADA, Solomon & Co and Thorpe &

Sons are mixed farming enterprises with the emphasis on animal production
(cattle, sheep and pigs-see later).

The major constraints are moisture availability and the availability of
suitable flat to gently sloping land.

Other important land characteristics

are soil texture, the presence or absence of unfavourable chemical characteristics and the presence or absence of stoniness and/or rockiness.

Weed

control is a more severe problem than under smallholder systems, while pest
and disease problems can also lead to serious yield depression.

Produce

The main commercial crop is potatoes and the major animal feed/

fodder crops maize, oats, barley, fodder beet and turnips.
crops are planted and rotational practices employed.

Pure stands of

The majority of land

under large-scale mechanised production is farmed by the Agricultural Development Authority.

Profitability in the government owned units up to 1978 was very low due
to overmanning (a result of the Government's full employment policy) and
low productivity.

Low productivity is primarily due to the fact that only

one high value crop, potatoes, can be grown but is also often the result of
unreliable or inadequate rainfall combined with suboptimal timeliness of
operations.

The latter factor is usually due to unfavourable land characteri-

stics such as slope, soil texture or location reducing the level of tractor
efficiency.
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Capital intensity is limited by low profitability and in the Governmentowned units by the financial limitations of an economy totally dependent upon
aid from Britain.

Investment records are not available and neither are

analyses of recurrent capital inputs.

The major recurrent capital input

cost for potato production is the price or value of the seed.

In 1976

imported seed ex UK cost approximately £600/ha. The cost of crop protection
chemicals and fertilisers at 1975/7 prices would add a further £50/ha.

Power source

Cultivation is largely mechanised though some planting,

weeding and harvesting operations may be partly carried out by hand.

Marketing

Marketing of produce by the large-scale enterprises is mainly

direct to the public through their own retail outlets, though the Agricultural
and Forestry Department is a member of the Growers Cooperative and also
markets through them.

Farm size

The mechanised arable areas at present consist of three small

units of 2-5 ha each, a medium size unit of 10 ha and one large unit of
approximately 60 ha.

Income levels have not been measured.

Average potato yields have been

estimated at lo-ll tonnes/ha (Brown, 1978c).

Assuming a value of £200-

300/tonne and 1 crop failure out of 3, the value added income from a crop
of potatoes would be in the range of £1 000-1 750/ha, less machinery
running costs. The average fodder production is estimated at between 5 and
12 tonnes ha dry matter or roughly equivalent to the annual intake of 1 head
of beef cattle.

Thus assxaming 1 crop in 3 is potatoes, 1.5 crops per year,

the above failure rate, and that conserved fodder is required for 3 months
each year thereby allowing 4 extra animals to be kept on permanent pasture
per hectare under fodder, the value added income from such a mixed system
would be in the range of £500- 1 OOO/ha/annum less machinery running costs.

3.

Perennial/plantation crops

This land utilisation type consists almost entirely of the old Phormium
tenax plantations which still account for a large area of the Central Moist
Zone more than 10 years after the industry ceased to function.

There

are also one or two small coffee plots to which little attention is paid.
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Perennial crops are theoretically more suited to the steeply sloping topography
typical of the island but so far no other commercially viable alternatives
tc Phormium have been found.

4.

Livestock production, primarily cattle

This land utilisation type is concentrated in the west and central parts of
the Central Moist Zone and to a lesser extent in the north-east. The system is
one of medium-intensive grazing on permanent pasture entirely composed of
introduced species some of which are deliberately planted whilst others are
self-established.

Some supplementary feeding is carried out.

grazing is employed.

Rotational

Paddock size varies considerably between 2 and 50 ha but

is typically about 10-15 ha.

Herd size varies between 10-100 head.

The

majority of the stock are owned by three concerns, the Agricultural Development
Authority, Solomon & Co and W A Thorpe & Son. A small proportion of the stock
is

owned by smallholders and grazed on commonages administered by the Agricul-

tural and Forestry Department. The major constraint

is the shortage of feed

in the dry season whilst a secondary but nevertheless important constraint is
the availability of drinking water supplies. Iniportani, land characteristics
are slope (erosion hazards plus the fact that slope angles above 30 are
considered to be dangerous for cattle) and rainfall, upon which pasture growth
largely depends.

Produce

Beef is produced for local consumption plus a small amount of railk

and butter.

The home market for beef is under-supplied and quantities of

tinned and frozen meat are imported at considerable cost. The demand for
fresh milk is not so great and is affected by the Government subsidies on
tinned and powder milk.

Productivity is limited by slow growth rates and

long calving intervals, thought to be due to inadequate nutrition.

Capital intensity
stock enterprises.

Very little information is available on the cost of liveIt has been stated that the Agricultural and Forestry

Department (AFD) spends £15 000 per year on maintaining the commonages by
way of fencing, water supplies, weeding, grass planting, fertilising and
supervisory salaries (St Helena News Review, 14 October 1979) which
equivalent to £30/ha.

is

This expenditure includes a large proportion devoted

to expensive reclamation and soil conservation work not usually required on
the better pastures in the higher rainfall areas; the greater part of it
would be labour costs. Smallholders pasturing animals on the commonages
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would not provide any capital inputs other than the grazing fees which
are low.

Stock kept by the Agricultural Development Authority (ADA),

Solomon and Co., and W A Thorpe & Son receives some supplementary feed.
ADA pastures

are periodically fertilised, but Solomon and Thorpe apply

no fertiliser.

New

to time and Solomon

breeding stock are imported from the UK from time
import semen from South Africa for artificial insem-

ination. An animal health service is provided free by the AFD and the
RSPCA.

The ADA has two small dairy herds and mechanised dairies at Longwood and
Sunnyside.

Milk is packed in waxed cardboard cartons and a limited

delivery service is operated.

The break even price of milk in 1977 was

calculated at 22.9p/litre (it was actually being sold at that time at 17.6p/
litre).

Labour intensity In the three large beef producing units and on the commonages
labour intensity is probably in the region of 0.25 to 0.50 man months per ha.
For the dairy operations, however, it is much higher at roughly 2 man months
per ha.

The level of technical knowledge is moderate to quite good but higher standards
are required to achieve further development in this field.

Infrastructure requirements

Though the cost of fencing is high, the develop-

ment of drinking water supplies to paddocks is an important requirement both
in potential new pasture areas and in the further development of existing
land in order to reduce paddock size.

Location problems are common, e.g.

Sunnyside Dairy is some distance from its pastures, and the western commonages
are isolated.

Farm size

Moving herds between different pasture areas can pose problems.

The three large cattle units are of 100-300 ha whilst the area

of commonage supporting mostly cattle is approximately 220 ha.

Income levels

Assuming dead carcass weights of between 135 and 204 kg, the

1977 price of beef of £1.21/kg and an average of 22.4% of the total herd
slaughtered per year (see Part 7/ Livestock and pasture), the gross value of
beef production from the three large units is in the range £37-55/ha/year
whilst from the cattle on the commonages the gross value is £24-36/ha/year.

14

In 1976/7 stocking rates in the three big units varied between 0.7 and
1.4 head/ha with an average of about 1 head/ha.

On the western commonages

(Thompson's Wood) the rate was also about 1 head/ha but on the eastern
commonages the stocking rate was only 0.5-0.6/ha.

5.

Livestock production, primarily sheep

Permanent pastures unsuited to cattle,comprising the drier or more steeply
sloping areas, are stocked with sheep.
drier western commonages.

Smallholders' sheep are kept on the

Sheep owned by the three large units (ADA,

Solomon and Thorpe) are mainly kept on the steeper slopes of the Moist
Central Uplands.

Some rotational grazing is employed.

The major constraint

is shortage of feed in the dry season but this is much more limiting on the
drier commonages than in the higher altitude areas and is much less limiting
than in cattle production.

The most important land characteristic is slope;

very steep angles limit flock management and increase erosion hazards.

Produce

Mutton is produced for local cons\imption.

Demand is not as high

as for beef but the market for fresh meat is so heavily under-supplied that
much greater quantities of mutton could easily be absorbed.
amount of wool is produced

Capital intensity

A very small

and periodically exported.

The high cost of maintaining and improving the commonages

has already been mentioned.

Very little other information is available.

The ADA periodically fertilises its pastures but Solomon and Thorpe do not.
New breeding stock are occasionally imported from the UK and South Africa.
It is thought that capital costs involved in maintaining the existing flocks
of the three large units are fairly low.

Labour intensity is probably similar to that for beef cattle production i.e.
O.25-0.5 man months/ha.
The level of technical knowledge is moderate to quite good and is probably
not a constraint on development.

Infrastructure requirements are less than those for cattle enterprises.
The development of drinking water supplies, though just as necessary, need
be less extensive.

Location and access problems, however, need to be

considered.
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Farm size

The three large sheep units are of 20-60 ha whilst the area of

commonage supporting mostly sheep is roughly 270 ha.
Income levels

Assuming dead carcass weights of 13-18 kg, the price

of mutton at 99p/kg and an average annual offtake of 35-40%, the gross
value of mutton production from the three large units is between
£25 and £40/ha/year, whilst from sheep on the commonages the gross value
is £5-8/ha/year.

In 1976/7 stocking rates amongst the three big units

varied between 4.5 and 8.0 head/ha, whilst on the western commonages the
rate was just over 1 head/ha.

6.

Forestry for timber and fuel production

Most of the timber producing forests are presently located in the central
and north-western parts of the moist uplands but new potential timber forests
are currently being developed on old 'flax' lands around the Peaks. Forests
which produce mainly fuel are located in the drier peripheral parts of the
central uplands, particularly in eastern districts.

The forests are all planted to introduced species. The majority of plantations which are now mature were established in the 1950s.

Selective felling

has been the general rule in the past but clear felling in relatively
small blocks is increasing.

Once extracted from the forest, timber and

fuelwood is transported to the sawmill at Scotland for processing.
major constraint to crop growth is moisture availability.

The

Important land

characteristics are: slope (extremely steep angles make management impractical)
soil depth (on the steeper slopes soils become shallower and rock outcrops
more frequent); accessibility (to allow for management and extraction); and
location/scale (very small and/or isolated sites may be impractical to
develop).

Produce Treated and untreated fence posts, sawn timber and fuelwood either
cut to stove lengths or rough cut. The main producer is the Agricultural
and Forestry Department, but some timber is also extracted from private
forests and processed at the government sawmill.

Species used for fence

posts are mostly pine and Cape yew (Podocarpus elongata) plus some Acacia
roelanoxylon and Juniperus bermudiana.
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Softwood timber species are

Pinus spp. , Cape yew, Cupressus macrocarpa, Callitris spp., Norfolk
Island pine (Arancaria excelsa) and Juniperus bermudiana,

of

wood is provided by Eucalyptus and Grevillia spp.

whilst hard-

Fuelwood is provided

from trees which have died through drought or old age and thinnings.

Capital intensity

The capital costs of running the sawmill (including

building and machinery depreciation plus the value of logs entering the
mill) have been estimated at approximately ElO 818/year.

The mill serves

a production working circle of 358 ha (177 ha in the timber subdivision),
giving a figure of just over £29/ha/year (£61/ha/yr for timber alone).

e

As

far as new plantations are concerned the mill is a sunk cost and capital
costs of establishing new plantations are put at approximately £100/ha
while plantation maintenance costs go mainly on labour (Barlow, 1979,
personal communication).

ral

Labour intensity

forests

establishing new plantations; about 6 man months/ha for flax clearing

orests

and planting and 9-9.5 man months/ha for reading.

the

The most labour intensive operations are associated with

Maintenance, extraction

and processing in established plantations presently uses about 1.4 man
months/ha.

The current government policy of full employment has

resulted in the encouragement of high labour intensity levels in the
Agricultural and Forestry Department.

anfelling

Increased mechanisation and the use

of weed control chemicals could reduce labour intensity in reading to less
than 0.2 man months/ha and in maintenance, extraction and processing of
existing plantations to about 1.1 man months/ha.

Flax clearing and planting

operations, however, would remain very labour intensive.

• al)

The level of technical knowledge is good as a result of the consultancy

rops

visit by Henry, the recent secondment of a TCO forestry officer

; and

seas training of senior staff in the Forestry Section; however, continued

0

and the over-

monitoring and direction of development by a forestry expert is desirable.

Infrastructure requirements

The major requirement is the development and

ither

maintenance of a network of forest tracks to ensure adequate access for

ural

supervision, forest work, fire prevenLion and produce extraction.

te

marketing organisation for firewood is also required.

nee

is delivered to Sandy Bay, Longwood, Half Tree Hollow and Jamestown on a

acia

regular weekly basis.

An improved

At present, firewood

A heavy subsidy on the price of firewood to the con-

sumer to pay for this delivery service precludes potential firewood production
by other organisations or private individuals.
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Income levels

In 1978 the sawmill received £15 618 income from sawn timber

and fence-post sales.

In addition, 860 tons of firewood sold for approxi-

mately £4 300. Thus the total income from the production working circle
was £19 918 or £54.1/ha; in respect of the timber subdivision only, the
revenue was £88/ha.

7.

Ainonii.y/recreation

This land utilisation type includes playing fields, golf courses, tennis
courts, swimming pools, play grounds and nature reserves etc.

Areas of constituted forest with particular botanical interest (i.e. the
presence of endemic species) are managed as nature reserves: Diana's NF,
parts of Diana's DF, Old Joan Point NF and the Clifford Arboretiom.

Further

areas were recommended for constitution as national or dedicated forests by
Henry (1974) on the groiinds of their value as nature reserves at High Hill,
Old Joan Point, Mount Vesey, Diana's Peak and Flagstaff/Banks. These are
shown on the Land Suitability Map (Separate Map 7).

Another constituted forest which is partly managed as an amenity area is
Plantation NF, whilst tree planting as an amenity development is being
undertaken in Jamestown and at Half Tree Hollow.

Some agricultural land is occasionally used for amenity purposes. Two of
the western pasture areas farmed by the Agricultural Development Authority and
part of Deadwood Plain have been periodically used as playing fields.
Conversely a limited amount of grazing is allowed on the golf course.

8.

Urban and industrial development

The largest use within this category is housing.

The main urban concen-

tration is at Jamestown where the main government offices, shops and harbour
are situated.

Jamestown Valley itself is very deep at the seaward end,

with very steep sides and a narrow floor.
space is utilised.

Most of the available building

Overspill development has occurred in the Ladder Hill/

Half Tree Hollow area and around the Briars. The only other definite population centre is at Longwood but other, much less well defined centres occur
at Levelwood, Upper Sandy Bay, Blue Hell and St. Pauls.
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Housing developments in the past have been uncoordinated.

This had

led to a variety of problems and unnecessary expenditure in the
provision of electricity and water services.

IRHICATION

The area of cultivated land on St Helena is low and, according to
historical evidence has always been so.

This is due to a combination

of factors; the predominance of steep to very steeply sloping terrain
and largely English farming traditions which concentrate on flat land, and
the absence of strong pressures in the past to produce subsistence food
crops as a result of the benevolent policies of the East India Company.

Ahout 62^ of the cultivated land occurs in plots of generally
less than 1 ha.

The remaining 2>8fo is made up of two large

Government-owned blocks, at Longwood and Woodlands.
annual rainfall is 500-65o mm.

At Longwood mean

The area is exposed to the prevailing

south-east trade winds and evapotranspiration is almost certainly considerably higher than at Hutts Gate where the total annual potential evapotranspiration was calculated at 813 mm (Halcrow, 1969).

Woodlands

generally receives a higher annual rainfall than Longwood (625-800 mm)
but still falls short of the potential evapotranspiration calculated for
Hutts Gate (evapotranspiration is likely to be higher).

At Longwood there are only 3 months (May, June and July) when rainfall
equals or exceeds the figure for potential evapotranspiration at Hutts Gate,
while at Woodlands rainfall equals or exceeds potential evapotranspiration
in 5 months (February, March, May, June and July).

From these data it may

be expected that crops will suffer from severe water shortage in most years,
particularly at Longwood in the summer season.

This supposition is borne

out by accounts of experiments and observations (Annual Reports of the
Agricultural and Forestry Department 1945-66, Annual Reports of the
Agronomist, Agricultural and Forestry Department 1974-7).
Previous irrigation proposals and developments
Various proposals to provide supplementary irrigation to some of the existing
cultivated land and to irrigate the substantial areas of gentle sloping land
in the arid eastern parts of the island have been suggested in the past and,
for the sake of a better understanding of the present situation, are
summarised here. The irony
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is that in arable lands there is a general lack of water for irrigation,
but where there is available water there is no land.

(However, this is

an over simplification and ignores problems of salinity in both potential
water supplies and soil).

Governor Roberts (1708-11) was the first administrator on record to develop
an irrigation project: an irrigation channel from Plantation to New Ground
with the intention of cultivating maize, beans and sugar cane. There is
no record, however, of the results of this project, but fragments of the
channel still exist.
Bay Plain.

Roberts also proposed to irrigate Prosperous

Until the 20th century, no other Government schemes appear

to have been undertaken and the only irrigation was carried out by smallholders with land in valley bottoms (principally James Valley and Sandy
Bay) using small furrow diversions.

Kitching's report (1954) and the Fishers Valley Scheme The water
resources were reviewed by Kitching . He considered irrigating the lower
altitude

areas of level land (which otherwise could not be cultivated

because of low rainfall) with a view to expanding the total area of arable
land and possibly cultivating a suitable export crop.

He considered

various forms of water control (storage dams, swamp reclamation, diversion
of perennial streams, flood control, development of subsoil water, pumping
devices and subsoil dams) and concluded that_ for a Government undertaking
the most promising irrigation prospect would be a storage dam in Fishers
Valley.

His proposals led to the start of the ill-fated Fishers Valley/

Prosperous Bay Plain Scheme which would have required the construction of
a 120 m long x 3 m high earth dam across the perennial stream in Fishers
3
Valley below Woody Ridge to store an estimated 122 750 m of water.
The
scheme was designed to irrigate 30 ha of land on Prosperous Bay Plain. A
second aim was to drain and irrigate 8 ha of swamp in the valley below the
dam.

It was originally intended to use furrow irrigation.

;\nalyscs of soil

samples from ProLiperouB Bay Plain showed the soil to be extremely permeable,
so the scheme was redesigned to use overhead spray delivery.

Analyses of

the soils at Prosperous Bay Plain and Fishers Valley also revealed very
high concentration of sodium salts and high acidity.

Eventually, the

Prosperous Bay site was abandoned in favo\:ir of irrigating Longwood Plain
(Bottom Woods area), which would entail pumping water out of the valley
over a vertical height of approximately 130 m instead of the gravity fed
supply to the original site.
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Construction work on the dam started in 1958 but in 1959 it was reported
that 'Prior to building the dam wall solid rock had to be found to tie into.
Also solid foundation had to be found.

Neither of these two were possible'

(Annual Report, Agricultural and Forestry Department 1959).

As a result

this project was also abandoned.
Part(4.5 ha) of the swamp in Fishers Valley was in fact drained before
construction work ceased, and was used during the period 1959-66 as a
vegetable garden employing furrow irrigation.

Crops were very poor,

especially in the first years, apparently because of the very saline conditions.

In 1966 the garden was let as a smallholding but the venture was

unsuccessful and cultivation soon ceased.

Simansky's report (1967) The island's water resources were again reviewed
by Simansky . He drew attention to the lack of continuity in planning and
implementating development work, the absence of any overall policy of water
master plan, and the lack of data concerning rainfall and other meteorological
information, spring and stream flow, evaporation losses etc.

Simansky's report included a useful account by Baker of the geology of • some of
the potential dam sites; this outlined the main problems of water storage
in surface reservoirs on St Helena.

Baker stated that most of the island is of basaltic, scoriaceous lava flows
with interbedded pyroclastic horizons.

Flows, though fractured, are less

porous than the pyroclastics and form important 'carrier horizons' for the
transport of underground viater.

An example is seen in the upper reaches

of James Valley, below the Heart Shaped Waterfall, where a marked spring
line (thick vegetation below and barren rocks above) coincides with a 1-1.5 m
thick pyroclastic horizon.

The structure of the island is essentially typical of central volcanoes,
in that all the rocks show a pronounced radial dip component.

The drainage

pattern follows the maximum topographic dips; thus if the dip of the lavas
is greater than the slope of the valley floor, water from the reservoir had
ready made escape channels (through scoriaceous lava horizons and/or interbedded pyroclastic units).

If the dip of the lavas is less than that of the

valley, the water should drain into the reservoir, but it is equally likely to
follow one or more of the numerous porous horizons and drain
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round the dam.

running back into the valley below the dam itself, and possibly bringing
about its collapse (Baker, 1956).

Dykes, a very common feature of certain

areas of the island, also affect the ground water drainage pattern and it
is possible for these dykes, if less porous than
act as potential

the surrounding rocks, to

'gateways' for ground water seepage.

Fifteen potential dam sites situated in six of the largest drainage basins
(Ruperts, Bilberry Gut, Fishers Valley, Sandy Bay, Broad Gut and Thompsons
Valley) were considered by Simansky and Baker.

Eleven sites were considered

to have no potential, and two sites in Ruperts Valley were thought to have
possibilities (the water would have to be lifted through a vertical height of
335-460 m unless its use were restricted to the narrow valley bottom below
the dams).
site)

The two remaining sites, Fishers Valley (close to the old dam

and Bilberry Gut, were the only sites of potential economic use on a

scale greater than very small catchments i.e. volumes greater than those
which can economically be stored

in tanks or concrete equivalents.

Halcrow's report (1969) The third report on water resources deals mainly
with domestic supplies but provides an excellent summary of the available
climatic and water resource data up to 1969 and its recommendations provided
the basis of a rational domestic water resources development plan.

The

report recommended two small pilot irrigation projects; one at Longwood Farm
using water from Fishers Valley, to be pumped from a point in the valley due
south of Longwood House (vertical lift required 140 m ) , and the second at
Harpers, using a gravity fed supply from an intake near Bishops Bridge.
Neither was implemented.

The report also suggested a dam in the upper part

of Ruperts Valley (at a site not considered by Simansky and Baker) fed by a
diversion canal which would intercept run-off in valleys on the eastern side
of the Peaks and convey it by gravity.

The Ruperts reservoir would then

command the whole of Jamestown and Ruperts Valleys; i I would, however, bo at an
altitude 200-250 m lower than the extensive arable lands of Longwood Plain.
Present irrip:ation
At present only about 17-19 ha is irrigated, in small developments and
gardens»
At Harpers (Agricultural and Forestry Department) 2.5 ha is watered by a
3
sprinkler system served by an 18 m tank fed by a 100 mm diameter ram whic^
can draw 27 m

per day from Francis Plain Gut.

Both storage and dry weather

flow are inadequate for optimum irrigation requirements.

At Broad Bottom

(Solomon & Co) a small spray irrigation installation is fed from a polythene lined impoundment (capacity approximately 540 m ) commanding the
area(about 3ha). This in turn is fed by gravity flow from the Broad
Bottom Guts.

Downstream of

the irrigated area an

closed across the gut to form another impoundment.

earth bank has been
This is unlined,

considerable leakage is evident and the bund is unstable; it has never been
used as an irrigation water source.

Both the Harpers and Broad Bottom

sites are relatively sheltered and water losses from spray drift are not high
At Bamboo Hedge, excavations for an impoundment were started by Solomon & Co
with the intention of pumping water over the ridge at Casons Gate to the
o
o
Broad Bottom dam. The site is on a steeply sloping hillside (16 -25 ).
Owing to the slope, the nature of the ground and the method of construction
adopted, the scheme was considered to be unsound (Little and Lang, 197 5)
and did not proceed.

A sprinkler irrigation facility is operated by

Solomon & Co at Bamboo Hedge over about 2 ha; the water source is Rockwater
Gut.

At Harpers, Broad Bottom and Bamboo Hedge^irrigation is supplementary to
rainfall, mean annual rainfall at Harpers being about 820 mm and at Broad
Bo-ttom and Bamboo Hedge about 95^ mm.

The water is of high quality

(conductivity 35O/umhos/cm or less).

At Sandy Bay Experimental Station^the Agricultural and Forestry Department
has a garden of approximately 2 ha which is entirely dependant on irrigation.
Both overhead and furrow delivery systems are used.

The water supply is

the perennial Sandy Bay stream, the flow of which varies from about 44 m /day
3
in very dry periods to over 3 800 m /day at the height of the winter rains.
The water quality, however, is very variable.

When the flow rate is low

quality is poor;
for instance, in February 1975 when flow was approxi3
mately 330 m /day conductivity was 2 300 Aimhos/cm, whereas in April 197b
when the flow was 2 290 m /day, conductivity was only 570/umhos/cm.

Soil

samples from the garden have also shown varying contents of soluble and
exhangeable sodium (Varley, 1976) ,.

Crops already suffer periodically

(especially during the summer months) from the saline conditions. When the
sodium content of the water is high, irrigation increases the sodium content of the
soil, but in the winter rainy period, when the sodium content is much less, t he
soluble sodium buildup can be rapidly removed (Varley, 1976), especially if high
volumes of irrigation water are used.

The site is very exposed and at

certain times of the year strong salt-laden winds cause severe crop damage.
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At present 10-14 growers rely heavily or entirely on irrigation.

The

gardens (totalling 7-10 ha) are in James Valley, Sandy Bay and Fishers
Valley.

In James Valley, water quality is good all the way down to the

sea, but in both Sandy Bay and Fishers Valley, particularly in the latter,
water quality deteriorates downstream and crop yields are correspondingly
reduced.

Until recently water quality has rarely been considered when

planning irrigation projects.

Since few projects have been successfully

carried through for other reasons, the lack of attention paid to water
quality has not signified.

However, in future programmes it is most

important that water quality be considered, particularly in relation to
possible developments in the Longwood/Fisher Valley area.
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PART 2

PROSPECTS POR DEVELOPMENT

LAUD SUITABILITY ASSESSMENT

The damage inflicted on the island»s enviroximent by ill-considered land use
policies are very obvious to the visitor and inhabitants; in fact so obvious
that they may be taken for granted and overlooked.

Continual change in land

use pattern has been a feature of the St Helena's history, but following the
failure of the phormium industry in the late 1960*s, a new phase of redevelopment, involving the conversion of significant areas of the central uplands
to forestry or livestock enterprises^is underway.

The need for coordinated

land use planning is vital if further environmental damage associated with
changing requirements and competition for land

is to be avoided.

The function of land use planning is to guide decisions on land use in such
a way that the resources of the environment are put to the most beneficial
use for man, whilst at the same time conserving those resources for the future.
This planning must be based on an understanding both of the natural environment and of the kinds of land use envisaged.

It is a function of land

evaluation to bring about such understsmding and to present planners with
comparisons of the most promising kinds of land use.

Land utilisation types as a basis for land evaluation

In the previous section the present major land utilisation types on the
island were outlined.

The quantifiable factors for the various land

utilisation types are summarised and compared in Table 2,

The concept of land utilisation type as a basis for land evaluation is laid
out in the FAO publication 'A framework for land evaluation*, Soils Bulletin 32
(1976).
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TABLE 2

Rough estimates of quaatifiable factors for the main land utilisation types

Land utilisation
type

Smallholder arable
farming

Potatoes and
other vegetables

labour intensity
man months/
ha

Capital intensity

Produce

Investment: own labour
and hand tools, occasionally
rotavators and some irrigation
equipment
Recurrent costs: up to £650
per crop for potatoes, much
less for other vegetables

24-^8

Large>soale mechanised Potatoes and
animal feed/
arable farming
fodder crops

Investment: not known
7-10
Recurrent costs: up to £650
per crop for potatoes, £2o?
per crop for animal feed/foddei
not including machinery costs

Livestock production - Mainly beef plus
a little milk
cattle

5—15? psr year for beef
on existing pastures

Level of
t echnioal
knowledge

Farm
power

Incoae/year

Parm or
unit

Gross value
£/ha

0.1-2.0

Moderate
t o good

Ifenpower,
oocsisionally
rotavators

Moderate
t o good

Manpower
2-60
and
mechanisation

1500-3000 for
rainfed u n i t s
4000-6000 for
irrigated units

600-1000 l e s s
machinery
costs

0.25-0.50 (beef)

Moderate
t o good
but higher
level
desirable

100-300 24-55 (beef)
(beef)

livestock production - Mainly mutton
2—15? per year for
plus a little wool mutton on existing pastures
sheep

0.25-0.50 (mutton)

Ifoderate
t o good

20-270

Forestry - production Pence posts,
sawn timber
working circle only
and firewood

6 for flax clearing and
establishing new
plantations
9-^.5 for reading
1,4 for managing
existing plantations

Good

29 per year for the
sawmill.
100 for establishing
new plantations

o
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The descriptions of the major land utilisation -tjpes

as given are

unfortunately very incomplete in respect of economic data.

Furthermore

the figures cjuoted are only rough estimates and likely to he out of date
before the report is published.

However, it is hoped that they will

provide some meaningful comparisons between the various types of land use
options and a stimulus to more complete and up to date analysis.

It appears from the data calculated that smallholder arable farming is
likely to bo more profitable and efficient than large scale mechanised
cultivation.

For large-scale enterprises one of the major limitations

is that only one high value crop, potatoes, can be grown. Overmanning
has also reduced profitability in the past, as has the rather low
level of tractor efficiency combined with relatively high machinery
capital and running costs. For the smallholder,the major recurrent
capital cost is the price of potato seed. The greatest limitations to
production are associated with the marketing of produce,though climatic
variability is also responsible for reduced yields.

Beef cattle production appears to be potentially if not actually profitable, though it is probably marginally so on the drier pastures of the
commonages.

Sheep production on the commonages is definately unprofitable

but the situation on the high altitude moist pastures, where much higher
stocking rates are possible, is very different. There, sheep appear
to be profitable, and comparable with beef cattle production.

The profitability of forestry enterprises suffers seriously from the
Government

policy of full employment and the sale of forest produce

well below the cost of production. This is especially so with firewood.
The overall gross value of forest products per hectare within the production
working circle at present price levels are comparable with the more
productive livestock enterprises,but costs are very much higher.

Diagnostic criteria used in assessing land suitability for arable,
livestock and forestry development
The suitability of a given area of land for a particular land use is
assessed on the basis of the relevant physical, economic and social
conditions of the area concerned. The physical conditions are expressed
as land characteristics, which are attributes of land that influence

27

its suitability for a specific use.

Some land characteristics have more

importance than others in land evaluation; those x^fhich are employed
to determine the limits of land suitability are known, as diagnostic
crite3;ia. Among the most important pliysical diagnostic criteria for
the major land utilisation types on St Helena are rainfall, the angle of
slope, and soil salinity/alkalinity.

An estimate of the limitations

these diagnostic criteria present to the various land utilisation type
is shown in Table 3.

Various categories of land have

been derived by combining these three criteria and an indication of their
suitability for arable, livestock and forestry development is presented
in Table 4.

The land suitability classes defined by the FAO (1976)

are suitable (highly suitable = S^, moderately suitable = S2, marginally
suitable = 8 3 ) and unsuitable (= u),

A decision on the degree of suitability

or unsuitability of a land category is derived by considering the number
and degree of limitations affecting it and is necessarily somewhat
arbitrary.

For any given parcel of land there are often several uses to which it may
be put and therefore the first step in any evaluation process must be to
decide on the priority to be placed upon each land utilisation tjrpe in
terms of its value to the area or community as a whole.

Mainly as a result of the highly dissected topography the area of potential
arable land on St Helena is extremely limited.

Because of the island's

isolation the cost of importing food stuffs is high. Thus, within the
agro—forestal sphere, the development of arable land should have a high
priority.

Of the other two major land use options, livestock and forestry,

forestry development is less restricted by steep slopes and low moisture
availability whilst also being, from the conservation aspect, a more
desirable land use option in marginal areas.

Bearing in mind these priorities,guideline recommendations for land use
have been derived from the previously described land suitability analysis
and are presented in Separate Map 7»

It must be stressed, however, that

the broad recommendations shown on this map are intended as a starting
point on which to apply further diagnostic criteria in order to arrive at
the most appropriate land use.

Changes in land use would be most profitably
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TABLE 3

'~S

Major dlagaoBtlc criteria for land utilisation types: Bainfall; Slope; Soil salinity/alkalinity

750850

600750

Soil salinity/alkalinity - oondïictivity muhos/cm,
&/or soluble Ha meq %

Angle of slope,

Pain fall, mm
Land
utilisation
Over
type
850

500600

400500

Below
400

Less than
7

710

1015

1525

2530

Min.

Mod.

Sev.

Tery
sev.

3035

3540

Smallholder
Min.*
arable
farming

Mod.

Mod. to
Sev.
sev.

Very
sev.

Tery
sev.

None

Large scale
mechanised
Min.
arable
farming

Mod.

Mod. to
Sev.
sev.

Very
sev.

Tery
sev.

None

Livestock,
primarily Min.
cattle

Mod.

Mod. to
Sev.
sev.

Sev.

Tery
sev.

None

None

Min.

Livestock,
primarily Min.
sheep

Min.

Mod.

Mod.

Mod. to Sev. to
sev. very sev.

None

None

None

Min.

Mod.

Mod. Mod.

Min. to
mod.

Mod.

Mod.

Mod. to
sev.

None

None

Min.

Min.

Mod.

Mod. Sev.

Forestry

Min.

Sev.

Min. to Tery
Mod. sev.

•Degree of limitation; Min. - minor; Mod. - moderate; Sev. - severe

<0.5 nmhos 0.5-1.0 BiÖlOB 1.0-1.5 ninhos >1.5 imihos
Over
&/or sol.
4/or sol.
4/or sol.
i/or sol.
40
Na a.O
Ha 2.0-3.0
Na >3.0
Ha 1.0-2.0

Iiqaossible/
undesirable

None to
min.

Mod.

Sev.

Tery sev.

Tmpossible/undesirable

None to
min.

Mod.

Sev.

Tery sev.

Min. to Mod. to Tery Impossible/
sev. sev. undesirable
mod.

None

Min. to
mod.

Sev.

Tery sev.

Sev.

None

Min. to
mod.

Sev.

Tery sev.

Tery
sev.

None

Min. to
mod.

Sev./

Tery sev./

y^This assessment may change if salt-resistant species are identified in future trials
work.

T/IBLE 4

The suitability of various laind use categories, derived from rainfall, slope and soil salinity/alkalinity
limitations, for agro—forestal development
Major diagnostic criteria

Land uti lisation type*
Land use
category

Livestock
Forestry

Primarily
cattle

Arable

Primarily
sheep

Soil salinity/
alkalinity
limitations

Slope

Rainfall

Large
scale

Smallholder

U*

U*

Over 500 mm

Predominantly over 35° Absent or minor

U

U

500-750 mm

Predominantly 26-35°

Absent or minor

u

U

Over 750 mm

Predominantly 26-35°

Absent or minor

500-600 ram

Predominantly 11-25°

Absent or minor

400-500 mm

Less than 25°

Absent or minor

Over 600 ram

Predominantly 11-25°
(but including some
small areas less than
11°)

Absent or minor

U*

U*

U

S3

S1-2

S3-U

S2

4(i)

S2

^3

^2

4(ii)

S2

^3

S2

U

u

5(i)

S1-2

^1-2

Sl

u

S2-3

5(ii)

S2

S3

500-600 mm

Less than 11°

Absent or minor

S3

S2
U

S3

6

S2
U

u

u

Less than 500 mm
but sheltered
from prevailing
winds

Various

Absent or minor

7
8

S1-2
U

S1-2

S1-2

Si_3

Over 500 mm

Less than 11°

Absent or minor

u

u

u

S1-3
S1-3

Less than 500 mm
but irrigation
water available

Less than 11°

Absent to
moderate

9

S3-U

u

u

u

u

400-550 mm

Various

Severe to very
severe

10

S3-U

u

u

u

u

Less than 5OO mm Various
and exposed to
prevailing winds
or less than 400nm|

1
2

S2-3*
S2

3

U

S3

o

?

* FAO larLd suitabil ity classes - see text
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applied to areas currently under Phormium or to woodland areas at the end
of the rotation. Nevertheless careful study on the ground should be made
so as to ensure that such changes are unlikely to result in degradation
as the result of erosion.

Farther diagnostic criteria for determining the most appropriate land
utilisation type are given in Tables 5-7.

Many other land characteristics affect the potential for agro-forestal
development, particularly in arable enterprises, but are likely to be of
secondary importance. For instance nutrient availability, though over the
island generally levels of available P and K in the soil appear to be
adecjuate to high,there are some areas where deficiencies may affect crop
growth.

However, such problems can be relatively easily and inexpensively

solved by fertiliser applications.

Oxygen availability in the root

zone,

as a result of poor drainage, may limit crop growth but such conditions
are confined to very small areas of some valley bottom land.

Waterlogging

does not appear to be a problem in the larger Jamestown and lower Sandy
Bay Valleys where the coarser-textured alluvial soils are generally
well drained.

Soil depth and resistance to erosion are important

characteristics but are largely functions of

slope and thus only become

important in their own right in enterprises like forestry which utilise
steeply sloping land.

Climatic factors other than rainfall, such as

temperature and exposure to prevailing winds, also affect crop and tree
growth and animal well-being, but rainfall is by far the most important.
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TABLE 5

Further diagnostic criteria affecting arable farming only

Quality of irrigation water
(conductivity in mmhos/om)

Soil texture

Soil acidity

Location

Land
Clay content Clay content
utilisation
Clay content
North Other central Outlying upland
over 80%
Jamestown
type
Below
Over
50-80%
below 50%
750-2
250
pH 5.0 or higher pH below 5.0
central
upland
250-750
districts and
2 250 silty clays, clay heavy to very extremely
or Longwood
250
uplands
districts
lower Sandy Bay
heavy clays
loams and clays heavy clays
Arable
farming
generally

TABLE 6

None

Min. to Min. to
sev.
mod.

Yery
severe

Min.

None

Mod.

Min. to
mod.

None

Min.

None

Mod.

Mod. to sev.

Further diagnostic criteria affecting arable farming and forestry, and forestry only

Accessibility

Soil depth

Location/scale

Rockiness

No road or
<15 km,
>15 ha,
Bedrock
Land
No road or
>15 ha,
5-15 ha,
track and
Bedrock
Bedrock
more than
Adjacent Adjacent
more than
utilisation
track but
exposures
within
2
km
within
2
km
provision
2 km from
to a
2 km from
exposures
exposures
to a
0.25provision
of an all
of an all
over less
type
<0.25
m
I>1
m
0.5-1
m
of access
an all
an all
over 25-50% over 50-90%
tarred motorable
0.5 m
weather road weather road
of one
than 25% of
likely to
weather road weather road
of surface of surface
road
track
or track
or track
the surface
practicable be difficult!
or track
or track
Arable
farming
generally

None

Forestry

None

TABLE 7

Min. to
mod.
Min.

Mod. to
sev.

Very sev.

Mod.

Sev. to
very sev.

-

None

-

-

-

Min. to
Sev.
mod.

Very
sev.

-

1 None

-

Min.

Mod. to
sev.

Sev. to
very sev.

None to
min.

-

Sev. to
very sev.

Mod.

Further diagnostic criteria affecting livestock only

Availability of drinking water
Land
utilisation
type

Livestock
in general

Supply
available
all year
round
None

P l!j- O

Reliable supply
could be
developed at
low cost

Existing supply
unreliable and/or
reliable supply only
available at high cost

Economic
development
of supply
impossible

Mod. to sev.

Very sev.

Min.
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Amenity» urban and industrial developments
Diagnostic criteria for amenity, urban and industrial development
are being defined in St Helena.

In 1977 "the draft of a bill for

an ordinance to provide for Town and Country Planning was
prepared in which the appointment of a Lands Department was proposed
which would be responsible for instituting surveys, making development
plans and deciding applications for planning permission. The development
plan produced by the department would in particular:

1.

Indicate or define the sites of proposed roads, public and
other buildings and works, airfields, parks, pleasure grounds,
nature reserves and other open spaces

2.

Allocate areas of land for use for agricultural, residential,
industrial, commercial or other purposes of any class specified
in the plan stipulating such layout as may be considered
necessary

3.

Indicate the principles by which statutory undertakings should
operate with regard to landscaping and land use.

The development plan should have for its general purpose a coordinated
and harmonious development of St Helena in such a way as will most
effectively tend to promote health, safety, good order, amenity,
convenience and general welfare as well as efficiency and economy.

The ordinance would require that planning permission be granted by the
Lands Department before any development of land is carried out,
•Development* is defined as the carrying out of building, engineering,
mining or other operations in, on, over or under land, or the making of
any material chajige on the use of any buildings or land except that
involving the maintenance or improvement of the interior of buildings
or existing roads, the provision of electricity, water and other services,
in cases of emergency and on the use of land for the purpose of agriculture
or forestry including afforestation,
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ECONOMIC PROSPECTS FOR AGRO-PORESTAL DEVELOPMENT
St Helena derives virtually no revenue from the outside world from its agroforestal enterprises. A large proportion of the sector is operated "by
government departments and whilst attempts to make some operations profitable
have been made, others are regarded as vehicles for employing labour and are
subsidised to a significant degree.

Consumer prices for many products

therefore do not relate to costs of production.

It would appear that

the only way of deciding whether a product is truly profitable is to
determine whether the cost of producing it is less than the cost of
importing it. However, in many cases it is impossible to do even this
since breakdowns of labour-and capital inputs are not available, whilst
a further complication is that because of the policy of full employment
certain operations are not carried out in the most economical way and thus
production costs are higher than they need be.
Supp'iy of and demand for produce
As a guide to future developments, it is possible to present some deductions
oi present and future supply of and demand.
Potatoes
The mean annual area under cultivation to potatoes was recently estimated
at 40~60 ha (Brown, 1978).

Under reasonably favourable conditions this

could be expected to yield a crop of 4OO—600 tonnes; deducting seed
requirements^this would provide for an annual consumption of 6O—100 kg per head.
Bearing in mind the current dietary contributions from bread and rice this
production level for potatoes would appear to be adequate to meet the needs of
the population.

However, problems of uneven supply are commonplace as a

result of inadequate storage facilities, periodic droughts and serious disease
infestations which combine to produce sequences of shortages and gluts.
Other vegetables
Similar but even more acute problems are associated with the production
of other vegetables. The amount of arable land available would appear
to be sufficient to meet current levels of demand, but inadequate marketing
arrangements, low prices realised for produce (the result of heavy subsidies
to production in the government sector) and uneven supply again result in
acute shortages, broken by periodic gluts. Evenness of supply could be
improved by increased cooperation amongst growers and further irrigation
development but any development requiring costly inputs is unlikely to
provide an economic return with the present produce price levels»
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Moat

Meat production in 1974 was estimated as follows:
Beef

220 animals slaughtered at an estimated
average carcass weight of I70 kg

Mutton

37 400 kg

estimated offtake of 37«5^ at an average
carcass weight of 15»5 kg

Goat

6 765 kg

estimated offtake of 40^ at an average
6 302 kg

carcass weight of 12 kg

Pork

706 animals slaughtered at estimated
average carcass weight of 68 kg

48 136 kg

Total

98 603 kg

This would provide an annual consumption of 19 kg per head, M«at
imports during 1973/4 were recorded at 27 kg per head ("but evidently not
including salted and cured products which might provide a further 3-4 kg
per head, see Table 8).

Thus the total meat consumption per head per

year is apparently in the region of 46—50 kg.

Por comparison,annual total

meat consumption figures for other parts of the world are also given. Local
production could easily

TABLE 8

"be doubled without any reduction in demand,

Annual total meat consumption, 1970 (Jasiorowski, 1976)

Area

kg/head

North America

112.8

EEC countries

65.0

Other Western European countries

41.6

USSR

42.9

Latin America

32.5

Africa

9.4
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1

Forest products
Production and demand for forest products were estimated hy Barlow, 1977J
demand is summarised in Table 9.

In order to alloflr for increasing

firewood and timber demands during the period 1978-82 the estimate of
total annual demand was rounded up to 1 500 m^ (Barlow, 1977)»
productive area of forest is put at 2I4 ha.

TABLE 9

At the estimated mean

The estimated annual demand for forest products, 1977

Demand in round timber
OB volume, m->
1

Product
Fence posts

4 000 at 0,019 m^ each

Firewood

750 tonnes at approximately 1 m^
per tonne

750

average annual imports plus
local production in 1976/7 =
268 m-' sawn timber, assuming 5 0 ^
conversion loss

536

Total

1 362

Timber

1
1

The present

1

76

annual increment of 6,5 m3 per ha per year and assuming an allowable cut
of 7 5 ^ a total annual cut of 1 043 m^ of round timber is possible.
indicates a shortfall of 457 ^
200 m-' per year of sawn timber.

This

per year in round timber or approximately
The current reforestation programme

will increase the productive forest estate to 464 ba; this would eventually
increase annual production to 2 262 m

of round timber though it would be

30 years before these fig-ures could be met.

There have been indications,

however, since 1977 that the demand for firewood is increasing very much
more rapidly than originally estimated^as a result of the increasing cost
of paraffin, (firewood and paraffin are the two major fuels used for
cooking; only about 8% of households cook by electricity). Between I97I
and 1978 the price of paraffin to the consiomer rose by 400% whilst the
price of firewood rose by 67-107%.

Average annual imports of paraffin

during the period 1977-79 were I70 930 litres.

Assuming the following rough

relative calorific values and thermal efficiencies,
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Calorific value
Kcal/kg
Puelwood
Kerosene

Thermal
efficiency

3 900 (at 20% moisture
content)

20-30^ (purpose built
wood stove)

12 000

50^

170 930 litres of paraffin ^ould be eqxiivalent to approximately 710 - 1 075
tonnes fuelwood.

Assuming"üiere were no increases in demand for other

kinds of forest products, this level of increased demand for fuelwood
would require a productive forest area of 453—528 ha. There is clearly
therefore a potential demand more than sufficient to account for the
present reforestation programme and almost certainly justifying further
plant ing.

Prospects for irrigation development

Existing irrigation developments are described in Part 1, Present land use.
Studies on potato cropping have shown that moisture shortages are
frequently likely to cause serious crop failures in the relatively dry
upland areas like Longwood (Brown, 1978).

However, there are virtually

no areas of the island where sufficient and suitable irrigation water
is readily available to allow the development of large scale irrigation
schemes.

There are some possibilities, nevertheless, for further small

scale (less than 3 ha) developments but in order to implement them a
number of factors have to be considered.

Water quality

On a world wide basis the generally accepted classification of irrigation
waters based on conductivity is:

0 — 250 /umhos/cm

—

good

250 — 750 /umhos/cm

—

reasonable

750 — 2 250 lumhos/cm — poor, only suitable for the most salttolerant species
over 2 25O /umhos/cm ~ not acceptable
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This assumes that the conductivity is due to soluble salts such as
sodium chloride rather than calcium sulphate (gypsum).

Provided that fairly large volumes of water are available, then in the
presence of free calcium carbonate or calcium sulphate in the soil,
poorer quality irrigation water may be used. The presence of free
calcium saturates

the clay chemically.

Any sodium in the irrigation

water does not become attached to the clay but passes down the profile,
leaching away from the plant rooting zone. On the other hand,insufficient
poor quality irrigation water prevents leaching of the sodium down the
profile.

Since the clay is saturated with calcitun this sodium collects

as soluble sodium in the soil surface layers, eventually producing
sufficient salinity to cause cessation of plant growth.

In the absence

of free calcium in the soil, the use of poor quality irrigation water
causes a sodium clay to

form with all the problems of deflocculation

and stickiness.

In general, the water from streams above 550 m a.m.s.l, on St Helena is
of good quality, usually having a conductivity of less than 400 /lunhos/cm,
and is suitable for irrigation. Below this height streams tend to
become increasingly saline.

Furthermore, salinity levels have been

shown to vary with streamflow, which is in turn a function of rainfall.
The highest salinity levels were recorded in periods of prolonged dry
weather when streamflow was at its lowest.

Availability of suitable land

As shown

elsewhere in this report there is very little flat land on

the island.

The flattest area of currently cultivated land is around

Longwood Farm and this would be the most obvious choice for an irrigation
scheme if water was available.

There is little history of terracing though some terraced gardens do
exist,notably in Upper Jamestown and at Scotland.

At Broad Bottom

and Bamboo Hedge,terracing has been introduced without protection of
the front edge} much erosion has taken place and at the steeper site.
Bamboo Hedge, this has led to the failure of the fruit trees planted
there.
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Drainage
The presence of hard pans, clay pans or any impervious layer within
approximately 6O-8O cm of the siirface is likely to cause problems,
particularly if poor quality water is used.

Waterlogging may occur,

causing poor rooting and plant growth. Very hard compact clay layers
are not uncommon in St Helenian soils,and areas so affected are not
recommended

for irrigation.

Hydraulic conductivity and aggregate stability

Hydraulic conductivity is the rate at which water passes through a
column of soil. The heavy clay deflocculated soils of St Helena dry out,
with wide cracks appearing in any dry spell. At the start of any period
of wetting, such as rain or irrigation, the first quantities of water
applied tend to pass very rapidly into the soil between the aggregate
without sealing the surface.

The stability of surface soil aggregate will determine whether a surface
seal develops .

Ihie to reduced porosity, surface seal development has

implications both for water infiltration and seedling germination.
Surface soil aggregates are most vulnerable to breakdown (slaking and/or
dispersion) when unprotected by vegetation or when exposed by tillage.

The aggregate stability of St Helena soils generally is very low, A
simple test such as placing a dry 1cm aggregate into a beaker of water
shows that slaking takes place within a few minutes and dispersion of
the clay within a few hours (Varley, 1976),

Under these conditions, given sufficient water, it should be possible to
seal the surface of furrows during the irrigation process, so that water
is able to pass along the ftirrow to its farthest end.

Unfortunately

large quantities of water are necessary for this process, and these are
not readily available on St Helena, so that traditional methods of furrow
flooding with partial surface sealing as the irrigation proceeds is not
a method that can be widely applied,
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Methods of irrigation
Plat land and furrow irrigation methods as practised in many parts of the
world are generally impractical on St Helena becatise of the nature of
the terrain and soil and the availability of water. Two other methods
are possible:

1,

Overhead sprinkler irrigation

This system requ.ires transmission pipes, stand pipes, spray heads and
storage facilities; a pump for pressure may or may not be necessary. The
disadvantages associated with this system on St Helena are:firstly, that
with the high winds often experienced, spray drift could be great and
water losses due to evaporation considerable;

secondly, if poor quality

water is used under hot windy conditions, the salt remaining on plant
leaves could cause severe salt burn.

2,

Trickle irrigation

Trickle irrigation requires transmission prpes, filters, emitters and
storage facilities. Advantages are its economical use of available
water (all the water is supplied direct to the plant and losses by
evaporation and spray drift are virtually eliminated), coupled with
marked increases in crop yields (over normal irrigation systems) which
can be achieved in areas with saline water and/or soil problems.

Its

main disadvantage is a more complicated water distribution pipe
system which could increase labour costs.

Potential irrigation areas

Existing

small-scale irrigation developments are of two types (see

Part 1 , Present land use).

The first occurs where there are small

patches of land usually above 400 mm where soils, topography and climate
have led to the establishment of rainfed cropping with variable success
and where water for supplementary irrigation is available e.g. Harpers
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and Broad Bottom.

The second situation occurs in the low altitude valley

"bottoms where there is an accumulation of alluvium, and rainfall is always
deficient, but where there is a relatively large and well regulated
stream flow (e.g. Jamestown and Lower Sandy Bay),
In view of the overall situation with regard to water availability and
quality on the island it is preferable to initiate irrigation
developments in existing rainfed cultivation areas so that irrigation
is supplementary to rainfall, and the greatest use can be made of
stored water.

Potential irrigation areas were discussed by Little and Lang /1975)^•ïKi
Varley, (1976)» Their conclusions are summarised below,

1,

Fishers Valley

In the past much interest has been shown in Fishers Valley for potential
market gardening and fruit cultivation between the 300 m contour at
Cooks Bridge and the 400 m contour at Winegrove (see Part 1, Present land
use).
water.

The main problems are associated with salinity of both soil and
Little and Lang (1975) suggested that the problem could be

overcome by segregating the fresher water (available higher up the valley)
from the more saline}

saline water being led into low level drainage

channels and conducted through the cultivation areas, whilst fresher
water could be led in a pipeline or high—level lined channel from the
upper reaches of the valley

to command the irrigation areas. Small

lined tanks could be sited along the valley for short—term storage but
a major impoundment was not recommended.
would store water of doubtful quality.

A dam across the whole valley

The expected high evaporation

rates and high ratio of water spread to depth indicate overall water
losses which would increase the salinity in the storage. The history of
the previous attempt at dam construction in the valley points to a large
sub—surface flow.

If this were the case, specialist engineering equipment

and techniques would be rocjuired which are not available on the island,

Varley (1976) was of the opinion that the salinity problems precluded
any possibility of irrigation development in this area.
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2.

Sharks Valley

The amoiint of flat land within the valley is negligible.

Immediately to

the north of Hencock*s Hole the land is f lattish but very eroded; soil
samples show very saline conditions.

The quality of the water from

Hencock's Hole and further downstream is rather poor (1 000 /umhos/cm) but
remains constant, apparently not fluctuating with rainfall. The quantity
available, however, is relatively large, dry weather flow in 1973 being
393 TO? (86 400 gal) per day. This water would be s^^itable for irrigation
if used at high volume(in order to prevent salt build—up in the soil);
however, transporting it to a suitable arable area would involve a lift
of at least I50 m over a distance of at least 2 km and would undoubtedly
be very expensive,

3,

Ruperts Valley

There is no permanent surface flow of water in this valley.

The lower

reaches are readily accessible, but access to the upper parts is difficult.
The flat areas in the lower parts of the valley lie in a low rainfall
zone so that irrigation requirements would be high. The only possible water
sources are from the domestic supply or from possible sul>-surface flow
which would require investigation.

There is therefore no immediate

potential for irrigation development.

4»

Lemon Valley

A small area (of perhaps 3 ha) of flattishland exists about 200m — "jOOm
inland from the old quarantine station.

According to Varley (1976) the

soil is shallow and stony but water quality apparently fair to possibly
good. Access is difficult, being by sea from Jamestown or by track from
Crack Plain. Varley (1976) considered that the small size of potentially
irrigable land, coupled with the difficult access, effectively ruled this
site out for serious consideration.
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5»

Sandy Bay Experimental. Station

The quality of water available at this site is very variable

(See Part 1,

Present land use, and Pro,iect Record 6o). The sodium content of the soil also
varies considerably.

High soluble sodium figures (2,9 - 25.5 meq/lOOg

a.d.s.) were recorded in 1974 after the long 1969—73 drought, but samples
collected in 1976 after 2-g- wet years were free of soluble sodium (Pro.iect
Eecord 60).

The soils are not very deep, overlie gravels, and are thus

very freely drained.

Soil pH is high, greater than 7»0. About half of

the exchange sites on the clay are saturated with calcium, and soil
saturation is 100^, Since the soils are saturated, added sodi-um in
irrigation water does not attach itself to the clay but exists in the soil
solution as soluble sodium that can readily be removed by leaching.

Personal observations and local reports record that winter crops at
Sandy Bay are more successful than summer and dry season crops. During
the winter period^streamflow in the valley is at its highest and con—
ductively lowest (Project Record 60). During the dry season^strearaflow
declines, conductively rises and thus the soluble sodium content of
the soil also rises. During such periods larger quantities of irrigation
water

than would normally be required by growing crops

should be used

so that the soluble sodium can be leached from the rooting zone.

Up to 1977 pumped overhead spray irrigation was the standard practice,
though this had not worked very satisfactorily as the result of frequent
mechanical breakdowns, Varley recommended the introduction of a gravity
fed system as a back-up or alternative system.

This recommendation should

certainly be followed up if it has not already been implemented.

A serious limitation to crop production in the area of the experimental
station is the degree of exposure to strong winds from the sea laden with
salt spray.

Attempts to plant trees as a wind break have so far been

iinsuccessful. Further introduction of salt tolerant tree species, for
screening under local conditions, should receive a high priority.
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6»

Harpers

This vegetable growing area has a long history of rather small-scale
irrigation supplementary to rainfall. Until recently, the area
of land under irrigation was limited by the capacity of the hydraulic
ram which was only capable of supplying 27 m^ (6 000 gal) of water per
day from an adjacent stream,
90 m

Halcrow (I969) estimated that at least

(20 000 gal) per day could be abstracted at Bishops Bridge, about

0,5 km higher up the valley, without affecting the domestic supplies
taken from the same stream.

It was estimated that this quantity of water

would be sufficient to provide supplementary irrigation for the whole of the
cultivated area (about 2,5 ha).

Little and Lang (1975) noted that, though

the 90 m-^ flow could be found in normal years, during the height of the
1973 drought this flow was not available.

However, they still considered

that this demand could be accommodated with a high degree of reliability
in any plans for the development of domestic supplies.

In 1979/80 a

storage tank of approximately 820 m^ (I80 000 gal) capacity was constructed
in the valley above and commanding the arable area and fed by gravity from
Bishops Bridge, Varley (197^) investigated soil conditions at Harpers
and found definite evidence of waterlogging in parts of the area, notably
along a ridge running down the centre of the plot.

In future development

it would be advisable to replan the site if possible, in order to exclude
this ridge from the cultivated area since it is unsuitable for irrigation.
Appropriate irrigation development work at Harpers over the next few years
would be to test different irrigation systems, determine the water requirement
of different crops inider local conditions and study the economics of
irrigated cultivation,

7.

Broad Bottom

At this site the level topography and apparently suitable soils offer the
opportunity of establishing a new irrigated area to the north of the old
mill and north-*rest of the present irrigated site at Little Broad Bottom,
Varley (1976) considered that about 2,5 ha would be suitable for irrigation
development but noted that the site is not very sheltered and wind breaks
would have to be planted.

The major limitation is the availability of

water. The supply for the present development at Little Broad Bottom is
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relatively small. Dry weather flows measured by Dennis in 1973 at the
two Broad Bottom springs totalled 10.5 ^

(2 300 gal) per day.

This was

before the development of the French's gut scheme for supplying drinking
water to livestock in the western pastures which may well have affected
flows lower down the valley.

Present flows in the Broad Bottom area and

some groundwater investigation and trial intake development is reqiiired
before any further irrigation developments at this site is undertaken.

8.

3L|pngwood Farm

This site is located on some of the flattest land on the island and in
theory would represent the area of greatest irrigation potential.

In

spite of the relatively high sodium content of the trachyandesitic rocks
underlying Longwood Plain,the soils in the higher rainfall areas around
the main arable block are not adversely affected by sodium and there is
no evidence of impeded drainage.
to be satisfactory.

Soil conditions would therefore appear

The major limitation to development is availability

of water; the only nearby source of water is to be found in Fishers Valley,

Periodic sampling in the valley has shown that water quality at 4OO m
a.m.s.i. and below is unsuitable for irrigation purposes (other than low
oost 'garden' scale activities).

The lowest point in the valley at which

suitable water could be abstracted is immediately below Longwood Gate
but a higher source would be preferable. Bearing this in mind there are
two possible sources of supply:

(1) from the valley at about 450 m a.m.s.l.

just below Willow Bank — dry weather flow measured in 1973 was 33 ni3
(7 200 gal) per day,though dry weather flow in most years could be
expected to be at least 90 m3 (20 000 gal) per dayj

(2) surplus requirement

from the Longwood domestic supply which originates from Leggs, Wells,
Byrons and Bates springs — large fluctuations in water availability must
be expected from this source»

A relatively reliable supply would only be available from March to August
(inclusive) when an overall average of approximately 6.8 m3 (1 50O gal)
per day (based on 1975/76 metering records) might be available.
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Option (1) would involve lifting water approximately 80 m over a distance
of about 2 km.

Option (2) would ideally involve the further development

of the domestic system in order to abstract the maximum amount of water
available at the sources of supply.

Option (1) would provide a water

source independent of domestic demand with the proviso that further
development of the springs, which are the source of the domestic supply,
higher up the valley might reduce the flow lower down.

Option (2) would

provide a water source limited by the domestic demand which could be
expected to rise with improving living standards.

Storage is recpiired for both kinds of development. By the end of 1979
a 455 m-^ (loo 000 gal) storage tank had been constructed; further
storage development is planned though no details are available.

At certain times of the year, wind speed is both constant and high in
this part of the island. There are some wind breaks of mature trees
around the farm but these are generally considered to be inadequate
(Henry, l9T4j Varley, 1976),

The provision of supplementary wind breaks

is strongly recommended.

Crop demand for irrigation water

No data is available on the actual water requirements of crops -under
St Helenian conditions but some rough calculations can be made using
a potato crop at Longwood as an example. The total water requirement
of a potato crop under the sort of conditions experienced at Longwood
could be expected to be of the order of 20-30 mm per week.

Over the life

of the crop of 15-16 weeks this adds up to 300-480 ram. Mean monthly
rainfall in mm for Longwood is as follows:
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Over any four-flionth period between February and September t h e
t o t a l r a i n f a l l v a r i e s between 230—260 mm^indicating seasonal water d e f i c i t s
of between 4O-25O ram. This i s equivalent t o a t o t a l of 400-2 5I0 m-^
(88 000 — 552 200 gal) of i r r i g a t i o n water per ha over the whole of the
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15-16 week period or alternatively 0,35-22,4 m3 (78-4 930 gals) per ha
per day.

It is obvious therefore that without more precise studies of

the water requirement of potatoes at Longwood

and other sites on the

island, it is not possible to say accurately how much land can be
irrigated by the water available.

Economic considerations

With regard to the economic feasibility of irrigation, some approximate
costings and benefits were worked out by Barnet in 1973 for the development
survey.

These showed that gravity fed irrigation was likely to be

profitable at the then current produce prices (considered to be artificially
low) whereas it might be difficult to obtain the extra production value
to pay for the capital and running charges of pumped schemes. The
analyses were necessarily based on several assumptions where data was
inadequate, one being that imported produce was more expensive by a
weighted average of between 25—50^,

Since 1973 the price gap between

local and imported foodstuffs has widened.

Water resource development in general

It is highly desirable that an integrated approach is adopted towards the
development of domestic and irrigation water supplies on the island since
in doing so the cost of irrigation water could be minimised.

Clearly

domestic requirements must take priority but although unplanned irrigation
demand will tend to be greatest at times of low stream flow, such peaks
can be minimised or shifted to another time of year by agricultural
planning.

Fluctuations in daily or weekly demand can be reduced by

rotation within the irrigated area and by the use of balancing storage.
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CONSTRAIlüTS TO DEVELOPMENT (SUMMARY)

Before considering recommendations for development, the constraints, primarily
discussed in Volume 2 of the report, should he considered.

These are summarised

below under the headings »environmental', «infrastructural» and 'social and
admini st rat ive'.

Environmental constraints
Location

The island is remote and consequently communications are

difficult, St Helena is no longer a port of call on any regular shipping
route other than the island's own service. Passenger berths and freight
charges to and from the island from the outside world are expensive,

Area

2
The island is very small, with a total area of approximately 121 km .

The potential production of agro—forestal commodities is therefore severely
limited.

Climate

Large areas of the island are too dry for rainfed agriculture

or productive forestry, which further reduces the total potential production
of any commodity.

There is considerable variation in annual rainfall

with marked cyclical fluctuations, apparently of a random nature, of
wet and dry periods, Puxthermore the variability of total monthly rainfall
is high. The general uncertainty of the rainfall pattern makes planning
and management of agricultural developments difficult. Another climatic
constraint is the south—east trade wind to which large parts of the island
in the east and south are exposed; in these areas plant growth is
restricted and erosion hazards increased.

Topography

The highly dissected topography with steep and very steep

slopes predominating restricts the type of agro—forestal enterprises
available and further limits the area available for development.

Soil

The predominantly poorly structured, very heavy clay soils of the

island are very sticky when wet and very hard when dry. The period
during which they are in a state suitable for cultivation is very short.
The generally low pH precludes the rapid breakdown of organic matter,
resulting in a shortage of available nitrogen to plants. Salinity/
alkalinity problems are severe in parts of the island, a result of the
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high sodi-um content of the easily weatherable parent rock,

Sal inity/alkalinit

problems are particularly severe in eroded areas and/or areas where saline
groundwater

contributes more sodium to the profile. The great variability

in both physical and chemical characteristics over relatively short distances
further complicates soil management.

Vegetation

The indigenous vegetation cover has been almost entirely

removed since man*s occupation of the island, and replaced by introduced
species. There is strong evidence of lack of stability in the present
ecosystem.

Throughout the settlement period certain introductions have

had dramatic effects on the species composition within different habitatsj
some have been beneficial and others detrimental to the environment
as a whole.

Par-reaching changes in land use have altered the environment

of the whole island and will do so again. The latent instability of the
ecosystem means that these changes are accompanied by a significant element
of risk.

Agricultural and forestry pests and diseases

Most agro—forestal enterprises

arc limited to a greater or lesser degree by pest and disease organisms.
The vast majority have been introduced since settlement. Many more equally
serious pests and diseases are absent but could still be introduced.
Quarantine regulations are in force but, due to lack of facilities, optimum
control of imported plant material is not yet in operation and thus there
continues to be a high risk that new and potentially serious pests and
diseases could be introduced.

Groundwater

Most of the easily exploitable groundwater resources have

been developed to provide domestic water supplies. Only a relatively small
proportion is available for irrigation or livestock drinking water. The
remaining resources are either only potentially available after very
expensive infrastructural development or of unsuitable quality (i.e. saline).

Lack of data

Data on certain important environmental characteristics,

notably climate and streamflow,are inadequate for the detailed planning of
many agro—forestal enterprises,especially those requiring irrigation or
animal drinking water developments.
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Infrastructural constraints

Port facilities

The coastline of precipitous cliffs has deterred the

development of port facilities. The only harbour, at Jamostown,provides;
no shelter for shipping.

All large vessels anchor approximately 7OO m

offshore aaid all loading and discharging is by means of lighters.

External communications

These are limited to the island's shipping

service which operates on a 6 week turn round,

connecting with

Gape Town, Ascension, Las Palmas and Avonmouth, There is no airport
or airstrip.

Internal communications

The existing road network system is relatively

good and the majority of the population lives on or close to a tarred
road.

However, agro—forectal development arorind the periphery of the

moist uplands and conservation developments in the arid coastal areas
are restricted in many areas by poor accessibility.

Road and access track

construction is severely limited in many such areas by the dissected
nature of the topography.

Marketing

Production in the crops and forestry sectors is dominated

by government organisations whose operations are heavily subsidised.

By

this means prices are kept artificially low, A combination of the high
cost of petrol and low produce price levels do not allow for the
development of distribution and marketing networks through the island
to link the producer with the consumer.
arc depressed.

As a result production levels

The situation is most serious in the production of

vegetables and firewood.

In the case of vegetable production the situation

is further complicated by the uneven supply situation which could be
improved to some extent by coordinated marketing arrangements.

In the livestock sector marketing arrangements tend to be better,and
this is certainly correlated with the greater proportion of private
enterprise in this sphere. There is one important exception, however.
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and that is milk production,which sixffers from similar marketing
constraints to those of firewood and vegetables with the added factor
that the prices of competitive products, imported tinned and powdered
milk, are heavily subsidised.

Social and admini.strjative constraints

Historical

As a result of the early importance of the island in the

trade routes to the east developed by the East India Company, an economy
based almost entirely on the visiting shipping was built up. When
trade patterns altered with the introduction of steam ships andthe
opening of the Suez canal, St Helena's role as a vital port vanished, in
the meantime the island's'internal resources had been irreparably damaged
by deforestation and erosion and were unable to support the island's
population in the manner to which it had become accumstomed.

Great

hardships were experienced and, as a result, in the latter part of the
nineteenth century large numbers of people emigrated.

The economy was

partially sustained until the mid I960's by the development of the
phormium industry but that has now also collapsed. Today the population
still retains the cultural characteristics and expectations developed
by the East India Company and close ties with Great Britain and a way
of life which at present cannot be sustained by (and is poorly correlated
with) the natural resources available.

Subsidisation

Because the economy is dependent upon grants—in—aid

from Britain^ubsidles in one form or another are unavoidable.

In many

cases, however, the precise extent and nature of the subsidies on agro—
forestal products is unknown because of the failure to record inputs of
both capital and labour costs in the necessary detail. The subsidy
problem is further complicated by the policy of full employment which tends
to increase production costs by lowering efficiency.

As stated above,

subsidies in one form or another seem unavoidable but subsidies on
commodities which could be produced by private enterprise on the island
have the effect of limiting production by excluding the private producer.
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Land tenure

The confusing deed position and the difficulty of

establishing boundaries has, in some instances, led to difficulties in
developing land resources.

With the current cadastral survey,

this constraint is in the process of being removed.

Absentee landlords and idle land

Significant areas of potentially

productive land on the moist central uplands lie idle either because
the owner is overseas or has insufficient resources to develop the lands
potential, or because it is not economic to' develop the resources.
It is also true that some government food gardens are also unused,
presvunably as a result of the lack of financial incentive to utilise them.

Specialised expertise

Because of its small size the number of specialists

which the Government is able to employ either directly or under Technical
Cooperation is strictly limited.

The officers in charge of major

government departments are therefore of necessity generalists. Development
projects reqriiring skills unfamiliar to the island frequently require
specialised expertise

Lack of data

which is unavailable.

Quantified information on the activities of the major

government departments is often extremely difficult or impossible to
obtain.

The Agricultural and Forestry Department has not produced an

annual report since I966, The meteorological data, livestock statistics
etc, which it does collect is thus not always easy to obtain and many
more data,particularly economic (concerning the labour and capital inputs
involved in crop or livestock production enterprises), are not recorded
at all.
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PART 3

A.

CONCLUSIOMS AND RECOMMENDATIONS

GENERAL DEVELOPMENT PRIORITIES

It should be noted that some of these recommendations have been or were being
implemented by the time of going to press - July I982.

Priorities for develop-

ment in such an artificial economy as St Helena's are difficult to establish
but some urgent requirements can be identified.

1.

Data collection and ajialysis

Practically every specialist report commissioned on aspects of the island's
development has pointed out the lack of environmental and/or economic data
and, because of this inadequacy, has been limited in the scope, detail and
potential effectiveness of its recommendations.

Improving the quantity and

quality of environmental and economic data collection must have a high priority.

It is suggested that all the information collected by the Agricultural and
Forestry Department either through its own work or through the work of the
Agricultural Development Authority should be published, preferably in the
form of an annual report, and this be available to administrators and planners,
to future agricultural staff, to visiting specialists and consultants and to
the public in general.

2.

Marketing - crops and firewood

In the crop production sphere the highest priority must go to the organisation
of a marketing infrastructure which will cater for and benefit the private
sma-Tlholder and the consumer.

The marketing of firewood needs to be reorganised in order to introduce a
private sector element. Firewood could perhaps be included in the same
marketing infrastructure.

3.

Irrigation

The possibilities for medium to large scale irrigation developments have been
shown to be very limited without relatively large capital expenditure. However,
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the improvement of existing irrigated smallholdings and some very small new
developments are possible and could lead to a significant improvement in the
continuity of vegetable supplies. For this reason the provision of advice
on water management and credit facilities (with which to purchase equipment)
for the smallholder warrants a high priority»

It is necessary to realise,

however, that projects of this nature must go hand in hand with improvements
in the marketing situation to be successful»

4»

Plant and animal quarantine facilities (see also B.6 and C,4)

Everybody engaged in agriculture or forestry on the island is aware of the
damage inflicted by pests and diseases, most of which have been introduced
in the last 300 years. But few people on the island realise that many
potentially serious pest and disease organisms are not yet present on the
island but could be accidentally introduced.

Strict control of the importation

of plant material and animals is therefore of the greatest importance and its
continued and improved implementation should be given the highest priority
(see also B.6),

The particular problems of the Mediterranean Fruit Fly are

discussed under B,5«

Training

St Helena*s agro—forestal development has been held back throughout the
twentieth century by the lack of technically qualified islanders with which
to staff the Agricultural and Forestry Department,

Consequently the technical

quality of the work and the level of achievement of the Department has rested
heavily on the qualifications and aptitudes of the expatriate officer in
charge.

There are no courses in further education for agriculture or forestry

available on the islaind. Though the standard of secondary education today
is quite good in the arts subjects, the lack of qualified maths and science
teachers and the lack of facilities for teaching science subjects has made
it extremely difficult to produce suitably qualified entrants for agricultural
or forestry training abroad.

In spite of these drawbacks several members

of the Department have received overseas training with very beneficial results.
However, many more trained personnel are required, particularly in the Livestock, Pest Control and A^onomy Sections of the Department,

It is very

important for the future development of the agro—forestal sector that a
regular supply of young people with a scientific secondary education is
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available for specialist tra.ining»

This should be a high priority

consideration when planning education policy and development on the island,

6,

Research

Recommended lines of research and review

are identified in Section E .

B,

CROP PRODUCTION (see Volume 2, Part 6)

1.

Encouragement of smallholder arable farming

The limited economic analysis which is possible, given the basic lack of data,
indicates that smallholder arable farming is more efficient and potentially
more profitable in St Helena than larger scale mechanised systems. Furthermore, smallholdings are more labour intensive than larger mechanised holdings
and more desirable from a social aspect for St Helena.

Smallholder arable farming should therefore be encouraged as much as possible
in order to increase potato and other vegetable production and to provide
more employment opportunities.

In order for this to happen, however,

vegetable prices must be allowed to rise to the point where production and
distribution is economic»

Smallholders could be further encouraged to improve

their methods of production by making credit facilities available for the
purchase of capital inputs and by increasing the flow of up to date information
on crop production methods through an increased extension effort by the
Agricultural and Forestry Department.

2.

Smallholder irrigation

Areas with some potential for the further development or improvement of
smallholder irrigation are Sandy Bay Valley, Jamestown Valley, Harpers,
Broad Bottom, Longwood (utilising supplies surplus to domestic requirements)
and a number of small plots at various sites adjacent to streams. What is
required for their development is water storage, distribution equipment, and
advice on water management»

Medium sized storage developments may be best
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undertaken by government directly (as at Harpers) but credit facilities to
enable the purchase of small-scale storage and distribution equipment could
be made available (see B.l).

Advice on the most appropriate ecruipment and

water management practices should be provided by the Agricultural and
Forestry Department.

3»

Marketing

The inadequacy of the existing marketing infrastructure has been suggested
as one of the main reasons for poor fruit and vegetable supplies. The
situation is complex and politically sensitive.

It is recommended that a

marketing eonsultaat with experience of smallholder cooperatives should be
asked to visit the island and make recommendations on the establishment of
an improved marketing infrastructure.

4»

Crop production by the Agriculture and Forestry Department

In the light of the disincentive which the subsidised production of fruit
and vegetables by the Agricultural and Forestry Department has on private
enterprise it is suggested that the Department ceases to produce them.

The

gardens which the Department operates should instead concentrate on the
production of seedlings — onions, cabbage, cauliflower, tomatoes etc; seed —
potatoes, beans, maize, peas etc; and other planting material - banana stools,
fruit trees, vines etc,

5»

Fruit fly eradication

Mediterranean fruit fly is the biggest constraint to fruit production on
the island.

Its eradication is theoretically possible aind continued efforts

towards this end should be pursued, though control has so far only met with
very limited success. The failure of the bait technique,either in traps or
sprays, under similar conditions to those prevailing on St Helena, has been
recorded in South Africa and Australia.

Cover spraying techniques with the

chemical fenthion (Lebacid) seems to be the most effective method of control
available and eradication should be feasible. However, more specialised
advice should be sought on this subject from, for example, the Centre for
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Overseas Pest Research or alternatively the Commonwealth Institute of Biological Control,since they have already been involved with the fruit fly
problem on St. Helena.

Eradication would be pointless, however, without the implementation of
strict quarantine regulations on all imported fruit (B.6),

Furthermore the

benefits of fruit fly eradication would be reduced if improved marketing
facilities were not also introduced (B.3)»

6.

Plant quarantine

Limited plant quarantine regulations exist but there is no incinerator or
alternative apparatus for the destruction of consignments recognised as
dangerous, no fixmigation equipment, disinfection tank or quarantine glass
houses.

Simmonds (1973) recommended the construction of a small quarantine

fumigation chamber at the wharf, but this has not yet been carried out.

Many pests and diseases can be present in plant material consignments yet
not be easily detectable by even the most careful inspection.

Fumigation

is the most efficient method available for insect pests, mites, nematodes
and other undesirable animal organisms. Pathogens (disease-causing fungi,
bacteria and viruses) are more difficult to deal with.

Some can be destroyed

by disinfection but normally a plant found to be infected will need to be
destroyed in such a way as to kill the disease organism present.

Specialist

advice on the enforcement of quarantine regulations and equipment required
should be sought.

The Ministry of Agriculture and Fisheries, Plant Pathology

Laboratory, Hatching Green, Harpenden, Hertfordshire^is probably the most
appropriate organisation to contact initially and a consultancy visit may
be desirable.

7»

Crop sanitation

The present standards of crop sanitation prevailing both in Government
departments and the private sector are less than satisfactory.

Pest and

disease problems are magnified by the failure to remove and destroy infected
crop waste from fields and gardens; volunteer plants (particularly potatoes)
are often actively encouraged instead of being destroyed.

Infected finiit

and vegetables are left to rot in orchards and gardens thus allowing pest
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and disease organisms to breed and complete their life cycles undisturbed.
Produce, particularly potatoes, is stored in poor conditions which increasen
losses from insect pests and fungal rots.
It is recommended that junior staff in government departments and the public
at large are made more aware of the need for high standards of crop sanitation.
This could be achieved through leaflets, posters, lectures, broadcasts and
practical demonstrations on the subject,

8,

Pest control service

The Agriculture and Forestry Departments» Pest Control Section carries out
a vital service with only limited resources in the way of staff and equipment.
It is expected to carry out and advise on pest and disease control operations
for the Agricultural and Forestry Department, the Agricultural Development
Authority ajid the general public; continue to implement and monitor the biological control measures initiated by Simmonds in 1973; and also operate the
rodent control service in country districts.

It is recommended that this Section be expanded, both in terms of staff and
equipment, ana its service extended to include more publicity exercises aimed
at increasing public awareness of pest and disease problems and control
techniques.

Expansion of the Pest Control Section will be even more necessary

if recommendations on fruit fly eradication (B,5)J plant quarantine ( B , 6 ) and
crop sanitation ( B , 7 ) are implemented.

9,

Potato seed production

Potato seed supplies can
on the island.

to a significant extent

Repeatedly grown local crops deteriorate fairly rapidly due

to vimis infections.

The cost of imported seed is high and it is not always

available at the optimum time.
supply.

limit potato production

Good storage facilities are in very short

Once-grown seed is generally considered to give the best results in

terms of yield.

It is suggested that the possibility of local seed production

in the cooler upland areas of the island (perhaps above Arno's Vale or at
the Bellstone food gardens), where the aphid vector populations are lowest,
should be investigated.

Actual production,using imported certified seed,could

be undertaken by the Agricultural Department or by private growers under
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licence. Rigorous rogueing of any infected plants and spraying against the
aphid vector would have to be carried out. A further essential requirement
of the programme would be the construction of suitable stores to contain the
seed produced between harvest ajid the next planting season.
also be situated in the cooler upland areas.

The stores should

The seed should be treated with

insecticides and fungicides and be regularly inspected.

10.

Research

See Section E.I.

C.

LIVESTOCK PRODUCTION (see Volume 2, Part ?)

1.

Intensification of beef herd management

In order to continue the improvements in animal performance further
intensification of beef herd

management is desirable.

This would involve

the grouping of weaned stock and more tightly controlled rotational grazing
in order to mak:e the best use of the available herbage.

In order to achieve

this, further subdivision of paddocks and the extension of drinking water
supplies is necessary.

2.

Pasture improvement

The major feature of the island's pastures is nitrogen shortage.

Nitrogen

fertilisers have been applied and some very large increases in herbage
production have been recorded.

However, since moisture shortage in the

dry season is the main limiting factor to pasture growth and therefore (as
fodder conservation is not practised to any great extent) to stocking density,
the application of nitrogen fertilisers is unlikely to be economic (Brown,
1978).

The introduction of pasture legumes would increase the available

nitrogen in the soil and reduce or eliminate the need to fertilise. Pasture
legumes have also been shown to contain higher protein and calcium levels
than grass species (Brown, 1978) and their introduction into the island
pastures would therefore also considerably improve the nutrition of the
grazing animals. Preliminary experiments on legume introduction have shown
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promise and it is strongly recommended that as soon as any results are forthcoming which could be put into operation on a large scale they should be taken
up by the Agricultural Development Authority itself or by the Agricultural
and Forestry Department on behalf of the Authority.

3»

Fodder conservation

The importance of fodder conservation has already been stressed.

Previous

agricultural officers have tried to introduce the regular habit of conserving
fodder as hay or silage into the St Helenian agricultural tradition but with
little success.

"Ehe main problem is associated with the variability of the

climate which means that in many years conservation appears not to be
necessary and expensively made hay and silage is wasted.

However, severe

dry seasons occur regularly enough to seriously limit the stocking density
on permanent pastures and even average dry seasons cause checks in animal
growth which reduce meat and milk production and breeding performance. It
is suggested that conservation be encouraged as much as possible and whereever practical regular feeding in the dry season with conserved feeds be
practised.

This would improve growth rates on young stock and performance

generally, and could also enable the overall carrying capacity of the land
to be increased.

4»

Imported animal feeds/meat production

Logically the main type of animal production enterprises should be centred
on the ruminant species, particularly cattle and sheep, exploiting their
ability to convert herbage into meat and milk with the minimum use of imported
concentrates.

Intensive pig and poultry units are dependent upon imported

feeding stuffs and therefore production costs are likely to be relatively
higher.

However, half the fresh meat produced on the island is pork, a significant
proportion of which is produced by private enterprise. Until recently only
the three large units have bred pigs, with the Agricultural Development
Authority producing weaners for sale to the public at heavily subsidised
prices, but since 1977» when the price of weaners was raised to more or less
cover the costs of production, private individuals have also acqfuired breeding
stock.

The ADA has fostered and encouraged these private breeding units and
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their appearance represents a desirable step forward in the development of
private enterprise in the agricultural sphere, but

the inherent weakness

of pig production units in their dependence upon imported feedstuffs should
not be forgotten»

5»

Quarantine and sanitation

The island is at present remarkably free of serious animal diseases.

In

order to maintain this fortunate situation it is essential that the animal
cfuauantine regalations continue to be rigorously enforced»

Animals from the

United Kingdom are relatively safe but the importation of stock from
South Africa and elsewhere is associated with a considerable element of
risk.

The advice of the Animal Health Adviser to ODA should be sought in

each case as to whether it is wise to import the proposed stock at all and
if so what period of quarantine is necessary»

Attention should also be given to the danger of introducing diseases,
particularly foot and mouth, through stock having contact with untreated
waste from imported frozen meat»

6»

Sheep grazing management

Sheep have tended to be maintained, exclusively in the past, on the more
inaccessible, steeply sloping or marginal pastures»

To a large degree this

must continue since such areas are either not suitable for or less productive
under cattle»

However, sheep flocks can be used in a more enterprising and

overall more productive way if also considered as scavengers behind the cattle
in the hitherto exclusively cattle pastures»

7»

Goats

It is unfortunate that, as a result of the mismanagement of goats by man on
St Helena, these animals have been rather disapproved of by the Agricultural
and Forestry Department and therefore somewhat neglected in their stock
improvement programmes»

Some improved stock has been introduced and cross-

breeding with local animals encouraged»

However, the Toggenburg breed

imported is mainly intended as a milk producing animal whilst on St Helena
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the only product utilised is the meat. All attempts to encourage the
consumption of goats milk on the island have so far failed.

In spite of the

restrictions on grazing and browsing, goats remain popular with smallholders
and a valuable resource if properly managed.

It is suggested that the

Agricultural and Forestry Department places more emphasis on improving the
standards of goat husbandry and considers the feasibility of importing
further stock of a meat breed (see B.4)»

8.

Donke^ys

Though the donkey population on the island has been dropping steadily since
the war, there is still a large number of redundant animals on the island
and numbers should be encouraged to fall still further.

Nevertheless, with

ever increasing oil costs, the donkey may yet have a useful role to play on
St Helena, and some attempt to improve the quality of the present population
may be justified.

It is some time since any new blood was imported to the

island and this may well be desirable.

9.

Provision of technical advice

At present the livestock officer in the Agricultural and Forestry Department^
and the section under his control is concerned mainly with animal health.
It is desirable in the interests of increased animal production that more
technical information on improved animal husbandry techniques (nutrition,
housing etc.) should be available to the smallholder.

It is recommended

that the section be expanded in order to provide an improved extension service
making information available to the public in leaflets, lectures, broadcasts
and demonstrations etc, and ideally involving the livestock enterprises of
the Agricultural Development Authority, etnd Solomon & Co»

10.

Artificial insemination

In spite of early doubts and scepticism which suggested that AI was perhaps
too sophisticated a technique for livestock enterprises in St Helena, time
has proved that it has been a quick and, efficient method of improving livestock performance and, in well trained hands, is reliable.

Solomon & Co.

have now extended its AI service to other livestock owners on the island ajid
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this venture should be encouraged, AI is also feasible in other stock
besides cattle and the possibilities in this direction should be examined.

11.

Veterinary services

The small size of St Helena does not and would not support a private
veterinary practice and only a limited number of specialists can be provided
with government funds.

It is recommended that a regular visit of say

2 months duration every 18-24 months by a veterinary surgeon should be
arranged.

During the visit the *vet* would be able to advise on current

problems and future policy and operate on animal pets,

12.

Animal by-products

At present, animal by-products such as wool, hides and skins are largely
wasted.

There are no home industries which utilise them yet the quctntities

involved arc too small to be economic to export.

In recent years some

effort has been made to encourage craft industries on the island.

The island"s

wool crop and animal hides and skins would provide valuable raw materials
for such enterprises but processing, particularly of hides and skins, is a
skilled operation reqaiiring a high level of expertise to produce good results.
If serious attempts to use animal by—products are contemplated then expert
assistance from a practically craalified person is essential.

In the first

instance this could best be sought as a short—term consultancy visit under
Technical Cooperation,
13.

Research

See Section E.2.

D.

FORESTRY (see Voltune 2, Part 8)

1.

Management plan

At the time of drafting this report, a further visit by the forestry officer
was anticipated; this was subsequently made in Ifey-June I98O and is reported
in ^Forest management plan, I98O-85*, published by the Government of Helena.
This project suggested that the officer should cover the following ground;
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Assess the progress of the forestry section since 1977

Monitor the progress of the existing reforestation programme and
develop future programmes of reforestation in the light of the
expanding demand for forest products

Define prescriptions on thinning and other silvicultural operations

Monitor existing and initiate new sample plots in order to refine
yield forecasts

Plan future felling and sawmill operations,

2,

Management of private woodland

Significant areas of mature woodland on the island in private ownership
are not managed or only poorly managed, and timber and fuelwood resoxirces
are being lost to the island.

In most cases the reason for lack of management

was that it was not economic for the owner to carry it out but with the
installation of the timber treatment plant and small sawmill

the timber

situation should improve without any policy change. However, the fuelwood
situation is very different.

The demand for firewood on the island is already

greater than the Forestry Section can supply from the constituted forests and
the indications are that demand will continue to increase.

The present policy

of a heavily subsidised firewood production and delivery service carried out
by the Forestry Section effectively eliminates any private forest owner from
profitably exploiting his own fuelwood resources and thus deprives the
islsmd of a vital resource.

It would be highly desirable for the Forestry Section to withdraw from the
delivery of firewood and instead sell it at prices relating to its production
costs straiiËJit from the forest.

This would allow private entei-prise to imde3>-

take the distribution of firewood from constituted forests and private woodland
owners to enter the market.
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3»

Use of forest products

Advice on the utilisation

and development of forest products is required.

Until recently, when the timber treatment plant came into operation, imported
termite-resistant timber has been almost exclusively used for building
materials, furniture etc.

Now, with an effective treatment for termite

resistance available, local timber can be increasingly used for these
purposes, and there is a need for more local education in the seasoning
and use of treated local timbers and possibly associated trials and
demonstrations. Pence posts were formerly locally made of reinforced
concrete; the effective life of the new treated timber posts will have to
be monitored and the performance of different species in this role assessed.
Local timber could be used for tool handles.

4.

Shelterbelts

A plan for new and improved shelterbelts on Longwood Farm was drawn up by
the forestry officer in 1977 aJ^d. has in part been implemented.

Completion

of this programme and the development of further shelterbelts are recommended
for the more exposed or extensive pasture areas of the island.

The extra

protection is likely to improve pasture productivity and animal performance,
and reduce erosion hazards. Areas which could be expected to benefit most
are Deadwood Plain and the western commonages at Man and Horse and Botleys
Ley.

Bat the extensive pastures between Casons and West Lodge could also

benefit from planned shelterbelts if small wooded areas were provided which
coincided with the steeper slopes and eroded patches where pasture productivity
is already low.

5.

Fodder tree plantations

A trial of Pittosporum fodder trees was planted at Bottom Woods in I976.
This plot was due to be expanded and other potential fodder species added
during the 1977-82 period.

The intention is to provide not only cyclical

cuts of animal fodder but also shelter for neighbouring fields.

If the

initial experiment is successful it is suggested that further fodder tree
plots are established, particularly on the eastern and northern fringes of
the moist central uplands where there are significant population centres and
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consequently shortages of animal feed.

Licences, quotas and directions as

necessary on cutting could he issued to smallholders when the plots are ready
for harvest.

6.

Amenity forests and natuje reserves

Continued development of amenity forests and natiire reserves should take
place.

There is considerable scope for improving the environment in the

Jamestown/Half Tree Hollow areas, and this would be best achieved through
an integrated approach between the Forestry Section, the Agriculture
Department in its role of manager of public gardens, and the Public Works
Department.

Increased awareness in the public at large of St Helena's unicrue flora is
desirable in order to ensure the preservation of the remnants of that flora
for future generations. A step in this direction has already been taken
in the establishment of the Clifford Arboretum.

Prom the commercial

aspect, it is quite possible that the isleind's indigenous flora may turn
out to be an important tourist attraction at some time in the future.
The Porestiy Section could play a large part in both educating the public
and providing it with amenity areas and nature reserves to both enrich the
environment generally and also to improve leisure opportiinities.

Towards this

end it is suggested that the job of forest guard should take on a wider role.
In addition to just protecting the forest from the public, in those forests
which are designated amenity area or nature reserves the guard should be
able to inform the public about forestry work and its value, identify the
various species and encourage the protection of forest resources.

7.

Encouragement of natural regeneration

Since the appascent total eradication of the wild goat on St Helena in the
mid 1960*3, natural regeneration of low scrub and woodland has progressed
quite rapidly in certain parts of the periphery of the moist central uplands
and the arid outskirts of the island.

Natuxal regeneration could obviously

play a valuable part in the establishment of new forest resources and the
reclamation of formerly barren areas.

Its progress should be monitored and
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where possible actively encouraged»

The restrictions on grazing and browsing

animals now in operation shoiild be maintained and rigorously enforced. When
areas have been identified with a density of say 50 stems per ha they should
be considered for constitution as National Forest»

Natural regeneration

could also be encouraged and made use of in existing Constituted Forests.

8.

Local seed sources

There is also a need to identify suitable local seed sources and to select
potential areas of supply from existing and new forests.

9»

Provision of forest roads

In past programmes of forest establishment on St Helena there has been little
or no provision of forest tracks. Adequate access within the forest is
required for supervision, carriage of planting stock, fire protection and
fire fighting, and for extraction of produce.

The provision of forest

tracks in both existing Constituted Forests and in areas under development
is therefore necessary.

Though reading can be carried out most efficiently

by machinery, alternatively, tracks can be built by land labour if the provision
of employment opportunities is required.

10.

Research

See Section E.3.
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E.

RESEARCH

A continued programme of applied research is necessary to test new
husbandry practices, crop varieties and agricultural chemicals,
and to identify and where possible eliminate agricultural production
problems.

The following lines of investigation are recommended as

important,

1,

Crops

Potato variety trials, with particular emphasis on the screening of
varieties resistant to late blight disease.

Chemical control of late blight disease in potatoes; trials of new
chemicals available for late blight control, and coordination with the use
of the late blight warning system based on meteorological observations.

Bacterial wilt of potatoes; a survey of the distribution and importance
of bacterial wilt disease and investigations into possible methods of
control.

Potato tuber moth; a re-examination of the biological control situation^
which does not appear to be effective.

Crop water recpiirements; in order to plan irrigation developments
realistically, some knowledge of crop water requirements in the given
environment is necessary.

Methods of irrigation; the relative efficiency of different methods of
irrigation in the St Helenian environment should be compared.

Rotation systems under irrigation? crops suitable for rotation with
potatoes need to be identified.

Fertiliser response under irrigation

is likely to be rather different to

that under rainfed agriculture and should therefore be investigated,

68

Fodder crops; more data on the performance of fodder crops, particularly
leguminous species, is required — varieties of lupins and dolichos beans
have shown promise and should be studied in more detail, whilst a range
of other species could he screened.

Maize? trials of short maturing, open pollinated cultivars should be
carried out so that seed can be produced on the island.

Birds and mice

cause serious reductions in stand in field crops^ chemical

deterrents are available and should be obtained for trial — the Centre for
Overseas Pest Research could advise on this.

Pasture legume introduction; further species and varieties should be
obtained for screening.

Pasture legume establishment; further trials should be carried out, comparing methods of establishment (in both existing permanent pasture and
newly cleared *flax* land) of the most promising legume introductions.

Rate of pasture growth; investigations to measure pasture production
changes throughout the year should be undertalcen,

2,

Livestock

Grazing management; in coordination with the agronomic investigation
programme, a comparison of pasture types and pasture management techniques
in terms of livestock production should be initiated.

Nutrition; comparisons of different, locally relevant, pasturing and feeding
regimes should be carried out for all stock.

Animal housing; investigations into appropriate materials and their
availability, methods of construction and costing should be imdertaken
for the benefit of the smallholder.
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3.

Forestry

Species trials; some have already been set up but more need to be
initiated to achieve an adequate cover of the island's various
environment s•

Sample plots? new plots in recently established plantations are required
to determine the growth rates and yields of the various species — this
information is essential for the refinement of policy and of forest
management .. all the major species should be studied.

Thinning regimes; different thinning regimes should also be studied in
the sample plots in order to determine those most applicable to the new
forests being established,

4» Environment
Rainfall records

currently collected should continue and new stations

should be established to fill in the *gaps* in the island coverage.

Evaporation pans

should be set up at sites where irrigation is currently

carried out or where developments are envisaged — it is suggested that
the Agronomist be responsible for collecting this data.

Other climatic data; temperature and humidity records should be kept at
all Agricultural and Forestry Department offices,

Streamflow; regular streamflow recordings should be carried out in
valleys where irrigation developments are present or are planned _ streamflow
recordings in Pleasant Valley (Forestry Section) should continue where
the intention is to monitor any change in streamflow associated with change
in land use.

Salinity readings.' periodic salinity readings of actual or potential
irrigation water should continue, preferably in association with streamflow
recordings.
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Sub surface streamflow

The incidence of spring or streamflow in any

catchment may not be a good indication of actual water resources.
According to Little and Lang (1975) there is scope for limited belowground investigation by drilling.

Further water supplies might thus

be located above or below existing springs, or in guts where there is
no surface flow.

Little and Lang recommended that drilling be undertaken

with a lightweight powered screw auger such as the Minuteman which can
drill 7«6 cm (3 in) in diameter to 9 ni (30 ft) in unconsolidated
sediments, and, equipped with a mining bit, can auger soft or weathered
rock. The Minuteman is no longer maniifactured but a suitable alternative is
the Atlas Gopco Pixie 20 which would cost in the region of £1 700(1979 price).
Machines of this type can be handled by two men and transported by Land
Rover,

Information and advice on subsurface streamflow investigations

and the use of such machinery can be obtained from the Overseas Division
of the Institute of Geological Sciences,
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APPENDIX

HISTORICAL NOTES ON THE SETTLEMENT OP
ST HELENA AND ITS AGRICULTURAL DEVELOPMENT

DISCOVERY AND SETTLEMENT

No contemporary document, written by an eyewitness, describing the discovery
of the island is known to be in existence, but, on the evidence of 18th
century Portuguese histories, the island was discovered by the Portuguese
navigator Joao da Nova Castella, on a homeward voyage from India, in the
year I502.

The then uninhabited island was named in honour of Saint Helena,

mother of Emperor Consitantirie the Great, whose festival falls on 21-May,
the presumed date of discovery.

The situation of the island, in the direct track of shipping sailing from
South Africa to Lisbon before the trade wind, its abundant supplies of
fresh water, potential for producing fruit and vegetables and equable
climate provided the perfect haven on the last stage of the voyage from
the east.

It is often asserted that the Portuguese managed to keep the knowledge of
the exact position of St Helena to themselves for over 80 years but there
is a reference in the literature to a French corsair watering the.re in
1528 (Kitching, 1947)*

A more likely explanation for the Portuguese

being free from disturbance for so long is that other nations had not
reached a stage in their economic development that permitted them to
spare ships and crews for many long and arduous voyages to remote
continents (Kitching, 1947)»

The first Englishman to call at the island, Thomas Cavendish in I588,
provided the first written account of it in English (Callender, I756).
Prom 1588 to 1633 the island was visited by merchants, pirates and other
mariners from many of the European nations, all intent on trade with India.
Many of the visitors planted fruits and vegetables or introduced domestic
livestock.

In 1633 the Dutch formally annexed the island but made no

attempt to occupy it permanently, an ommission they were later to regret.

A.I

Up to 1633 there is very little information available about the island,
particularly concerning its indigenous vegetation and fauna.

The few

available descriptions concern themselves with Chapel "Valley (now
occupied by Jamestown) and accounts of introduced food plants and
domestic animals. After 1633 the documentation is more substantial,
since during the second half of the 17th century the island was
caught up in the struggles between the British and Dutch East India
Companies for commercial supremacy in the east, owing to its
significance as a port of call.

Since the Dutch failed to actually occupy the island after their
annexation in 1633 the British Bast India Company felt free to annex
and occupy it in 1659»

In January 1673 a Dutch expedition from the Cape

recaptured the island briefly only to be dislodged by the British in
May of the same year by a fleet from England.

A charter to occupy and

govern St Helena was issued by Charles II to the East India Company in
December 1673 and the island remained under the Company until April 1834
when it was brought under the direct government of the Crown by an Act
of Parliament of 1833.

The administration of the East India Company

Under the guidance of the East India Company, more often benevolent than
oppressive, the settlement advanced from a turbulent and disordered
community, where serious mutinies were commonplace , to a prosperous and
well—ordered Colony garrisoning one of the strongest fortresses of the age.

The Comparer's control over the island was total; nobody could live there
without its permission and nothing could be bought or sold except through
the Company; it had a complete monopoly of the port and any private ship
trying to trade to India or wanting to use the island was an "interloper"
and treated as such; settlers could only obtain land on which to live
subject to acceptance of the obligation to military service and the
provision of a number of soldiers depending on the size of their holding.
It fed and sustained the population and not until the last years of its
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reign was private-

trade permitted.

In local affairs the people were

ruled by a Governor with a Cotmcil to advise him, but supreiie authority
rested with the Governor who was appointed by the Company though he took
an oath of allegiance to the Crown.

Napoleon's exile and the transfer to Crown administration

Napoleon Bonaparte was exiled to the island from I8I5 Uhtil his death
in 1821.

The East India Company agreed to loan St Helena as the place of

detention and to appoint tVie Crown's nominee as Governor, subject to the
Grown reinforcing the garrison and bearing all the extra expense of these
arrangements.
The death of Napoleon marked the beginning of the end of the East India
Company's rule, and I5 years later the island passed to the direct
control of the British Crown.

Though the island had been one of the

Company's smallest possessions it was a valuable one and Company expenditure
had been on a lavish scale. Officials were paid high salaries and a
large number of vessels called at the island.

Being sailing ships

they remained a considerable time at anchorage re—victualling, etc., and
consequently spent large sums of money.

The change-over to Crown rule

resulted in a considerable reduction in the wealth of the inhabitants.
Officials' salaries were much reduced; for instance the last Company
Governor received £9 000 per annumj under the Crown this was cut to about
£2 000 and similar economies were made at lower levels (Jackson, 1903)»
The number of persons employed by the Crown was also reduced.

There

were serious remonstrances against the inadequacy of pensions granted by
the Crown and petitions to the Company for grants to their discarded
officers.

The island in decline

The economies introduced by the Crown were offset to some extent shortly
after their takeover

of the island by the setting up of the Liberated

African Establishment and the basing of a squadron of the Royal Navy at
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St Helena for the purpose of supressing the slave trade.

In the I860s,

however, the first of a chain of events disastrous to the island's economy
took place. According to local tradition,a species of termite is said
to have been introduced to the island sometime in the I840s in the timbers
of a slaving ship.

The termites spread, unnoticed at first, through the

buildings of Jamestown until by I863 timber throughout the town was heavily
infested and buildings started to collapse. An expensive rebuilding
programme and campaign against the pest was implemented for which
Imperial assistance was sought but refused.

In fact shortly afterwards

the Crown implemented a further series of reductions in expenditure.

In

1870/1 Imperial expenditure on the island was cut from £67 000 to
£20 000 per annum and the garrison reduced by 300 men,

Goincidentally

the squadron of the Royal Navy was also withdrawn and the Liberated
African Establishment abolished.
(Kitching, 1937).

The island became virtually bankrupt

^he opening of the Suez Canal in I869, the. gradual re-

placement of sail by steam over the second half of the 19th century and the
development of refrigeration finally removed the island's only valuable
asset, its strategic importance on the world's shipping routes., thus
precluding any possibility of economic recovery throug-h traditional
income sources.

The serious economic decline resulted in large scale emigration, mostly
to the South African Cape,

The fortunes of the island during the

19th century are clearly reflected in the population" fluctuations (see
Figure 5) and the number of ships calling at the island per year (Table A.l).
TABLE A.l

Number of ships calling at St Helena,; I834-I910
(Kitching, 1937)

Year

1 1834
I84O
I85O

1 I856
1 1861
I865

No, of ships

Year

475
779
937

I87I

1 186

1895

1 078

1905

850

1910

No, of ships

756
564
450
203
99
51

1880
I885
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A "brief, temporary improvement in the economy was experienced during the
Boer War when the island was used as a prisoner-of-war camp for Boer
prisoners.

In 1903 over 4 500 POWs were held on the island and

consequently there was also an increased military presence'at' thi's time.

As a result of the traditional income source of the island being almost
totally dependent upon external factors, the development of the island*s
own resources had been neglected.

By the time it was fully realised that

local industries and agriculture would be the only sources of income in
the future, the capital resources to develop them were non-existent.

The

island*s situation at this time is clearly summarised by Morris who visited
the island in 1883 in order to assess its agricultural resources;

*The

island has never been able to produce any article of export, and owing to
its geographical position and its close connections with shipping^the
attention of its inhabitants has been called away from any serious
attempt to cultivate the soil for the sake of profit*.

Various attempts to develop new sources of income were initiated.

The

cultivation of cinchona (for quinine) and tobacco were begun in the
I860s but subsequently abandoned.

In 1874/5 a whaler was fitted out and

manned chiefly by islanders but the venture failed almost immediately,
whilst in I909 a fish canning factory was set up but closed after
10 months for lack of fish.

TEE RISE AND PALL OP THE MEW ZEALAND PLAX INDUSTRY

An enterprise which eventually did achieve some success was the development
of the New Zealand flax (Phormium tenax) industry.

In I87O 20 acres of

phormium were planted on a trial basis and in 1874 the first mill was
opened by the Colonial and Poreign Pibre Company in direct response to
the demands of islanders for some action to be taken to alleviate their
economic hardships. Unfortunately the mill was located in Jamestown .
some distance from the plantations and the high cost of transporting
unprocessed leaf coupled with a fall in the world price of hemp forced the
closure of the mill in 1877»

'Kie industry was successfully re-established,

however, in 1907» with the help of two New Zealanders experienced in the
phormium industry, when a second mill was opened by the government at
Longwood (Sutton, I948).
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Por the next 50 years theisland*s economy followed the fortunes of the
world fibre market.

The strong demand for raw materials during the

First World War led to large price increases on the world commodity
market.

The price of phormium hemp rose in sympathy with that of

sisal hemp, though as an inferior commodity it always commanded a
somewhat lower price.

By I9I8 four mills were in operation on the island

and the area under phormium had markedly increased.
however, the industry stagnated

Between the wars,

in tenns of total crop value.

Though

new mills were opened and the area under the crop expanded, most mills
were operating at levels well below capacity, and some were shut for
long periods (Norcliff6,1969).

Global affairs again «ame to the

rescue of the industry with the Second World War (although the price of
phormium hemp was fixed at £25/ton."the demand was high) and later
during the Korean war when phormium hemp prices reached £170/ton.
The industry did not survive the post Second World War period, however,
•without help from the Colonial Government.

First the Rehabilitation

Scheme, sponsored by the Government and operated in 1949—51» rebuilt and
modernised, wholly or in part, seven of the mills (Gammer, 1951)•
Second, from 1958 a minimum price was guaranteed,thereby freeing
producers from the uncertainty of large price fluctuations to which
phormium, like so many other world commodities, was subject.

The

development of the industry is shown by the area planted to the crop(see
Table A.2).

TABLE A.2).The area planted to Phormium tenax, I87O-I964 (Moss, 1955)

Year

Area,ha

Year

Area, ha

I87O

8

1925

600

1875
1906

60

1932

810

100

1939

1 360

1910

200

1952

1 300

1918

400

1964

1 300
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Once the industry had been firmly established, phormitun was planted on
much of the available farm land in the island.

It would seem that most

of this land had formerly been permanent pasture ,thou^ some of it,
particularly the steeper slopes around the central ridge, was probably
unutilised indigenous woodland, and a few areas of relatively flat
arable land may also have been planted up.

The industry also became the major employer. From the boom period during
the First World War the mills, during busy periods, employed nearly half
the working population of the island.

A large proportion of the capital

of the two main trading companies in St Helena was invested in the
industry. In consequence, the industry rapidly monopolised
the limited productive resources of the island.

The undesirability

of total de'pendence upon an industry subject to extreme fluctuations
in profitability was very apparent but a series of attempts made or
supported by.the Colonial Government to introduce new industries in
order to diversify the economy (including, coffee, pyrethrum,lily
bulb and a second attempt at fish canning) all failed.

The annual

.variation in production and value of the phormium crop from 190? to
1966 is shown in Figure 8.

The world demand for phormium hemp declined sharply in the I96OS with
the replacement of natural fibres by synthetic products. At the end of
1965 the wages of all government employees on the island was sharply
affected (almost doubled) by a salaries revision, the government being
the other large employer on St Helena.

To have applied similar

increases to the workers of the phormium industry would have increased
the cost of production to at least £100/ton. The Government's guaranteed
price at this time was £78/ton, whilst the actual average market price in
1966 was only £64/ton.

Presented with this economic situation, all the

phormium mills closed in 1966.

OTHER AGRICULTURAL DEVELOPMENTS

Although the East India Company was primarily concerned to develop
St Helena as a port of refreshment for its trade with the east, several
of the more enterprising governors made attempts to develop local
resources ;

most of these schemes were of an agricultural nature.
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The early Portuguese mariners had planted fruit trees (lemon, orange,
citron, fig, pumpkin, melon, pomegranate, date) and herbs
(parsley, sorrel, basil, fennel , aniseed, mustard seed amd radishes).
The first East India Company settlers were instnicted by the Company
to stop at St lago (Cape Verde Islands) on the outward voyage to obtain
seeds and roots and later the Company sent out a variety of fruit
trees including apple, peach, mulberry, quince and cocoa-nut. Rennefort,
in 1666, admired quantities of peas, beans, turnips, beetroot, cabbages,
and baneinas, noting that even grapes ripened.

Barlow in I67I remarked

how the inhabitants grew quantities of good potatoes (apparently sweet
potatoes), beans and Jiidian corn as well as colewort and other herbs
•but bread corn they have none for they ceunnot sow by reason of the
roughness of the groimd'(Gosse, 1938).

The island *yam* (actually taro,

Colocasia esculenta) seems to have been introduced from the coast of
Guinea by a slave quite soon after the first settlers arrived (Janisch,
1885).

During the late 17th and early 19th centuries the main food crops
cultivated on the island were 'yam* sweet potato, maize, beans
various European vegetables (peas, cabbage etc.) and a variety of
temperate and subtropical fruits.

The first attempts to produce cash crops appear to have been initiated
about 1689/90 when Capt. Poirier with a group of French protestants were
granted lands in the neighbourhood of Horse Pasture in order to plant
vineyards.

Wine and brandy were produced but the venture eventually

failed as it proved to be too expensive to protect the vineyards from
cattle and other free ranging stock.

At about" this time a serious

effort to establish sugar plantations was made by the Company, even to
the extent of sending out a Mr Cox said to be 'skilled in raising and
boyling sugar* to supervise the effort; this also failed.

Other cash

crops introduced in the.late'17th century were cotton, indigo and
tobacco.

Though both cotton and tobacco grew well enough to establish

themselves in the wild state on the island,the establishment of profitable
plantations was not achieved.
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None of the temperate grain crops (wheat, barley and oats) were fo\ind to
suit the island climate.

Similarly^rice (both upland and swamp)

cultivation failed despite several attempts.

In 1727 Irish potatoes were grown for the first time (Brooke, I8O8),

They

succeeded very well, soon overshadowing sweet potatoes (mostly cultivated
for distilling)

and eventually replacing *yams* as the main starchy

staple grown on the island.

A potential cash crop introduced in 1728 was coffee.

Other possible

commodities explored during the East India Company's administration
included castor oil (l709),aloe fibre, barilla from samphire, and orchell
from lichen (I809).'
Although some determined efforts were made to improve agricultural
production on St Helena by some of the more enlightened governors^the
incentive to produce even food crops was considerably weakened by the fact
that the Company undertook to supply the island with food from external
sources,the staple items being rice and salt meat.

The agricultural enterprise to which St Helena is most suited is
livestock production. Prom the time of the destruction of the native
woodland in the early

17th- century until the rise of the phormiiun

industry in the 20th century most of the productive land area of the
island was under permanent pasture. Wild goats and pigs introduced by
the Portuguese are said to have been very numerous at the time of
permanent settlement.

The English introduced cattle^some of which also

appear to have gone wild, and sheep.

Little control of grazing and

browsing stock was carried out by the early settlers,judging by the
numbers of complaints in the records of damage done to gardens and
woodland.

Tliere were dramatic fluctuations in the numbers of stock

relating to the periodic droughts to which the island is subjected.
During the l8th century, cattle niimbers ranged between 3 500 and 7OO head;
during the 19th century, between about 1 7OO and 1 100; since 1953
the number of cattle has been under 1 000 head.
has been a similar decline in the number of sheep.

Since I85O there
The overall trend

of reduction on stock numbers since about I85O has been associated with
rising standards of animal and pasture management and the reduction of
available pasture caused by increasing areas of land planted to woodland
and phormium.
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In spite of the relatively high numhers of stock in the I8th and 19th
centuries, fresh meat always seems to have been a scarce commodity.
During the Company's rule

the demand from shipping was high and appears

to have had priority over domestic consumers, largely perhaps because of
the high prices which could be achieved from sale to ships. More recently,
inadequacy of supply has resulted from falling numbers of stock relative
to a high, and since I9IO steadily rising, human population.

In 1934 "the Agricultural and Forestry Department was set up on the island
by the Colonial administration.

Its policy in the early years was to

foster and improve the phormium industry, assist and stimulate new export
industries and the local production of foodstuffs

(Ball, 1939)»

Since I966

and the demise of the phormium industry, however, the policy has simply
been to concentrate on food production for local consumption. The
situation was summed up by Lynn (I966).

'In spite of many introductions

and trials over the years no one has succeeded in finding a crop which will
grow so much better in St Helena than elsewhere; this is true even of 'flax',
which has proved profitable only in years of abnormal demand.

It seems

inevitable to accept, therefore, that it is ujilikely that such a crop will
be found'.

Though several potentially marketable crops have been found to

grow fairly successfully (cotton, coffee, lily bulb, etc.) the major
stumbling blocks in the way of developing any cash crop industry are
(a) the extremely limited areas suitable for arable cultivation and thus
very limited total production potentially and (b) the extreme isolation
from and poor communications with potential markets.
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