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ANNEX 1

AGRICULTURAL, RESEARCH, EXTENSION AND TRAINING

NOTE

The first four parts of the original report prepared by Dr.
Herman Hamilton, namely:

I. Summary

II. Introduction
I11. Background

IV. The Project Area

have been utilized in the writting of the initial chapters of the
project's feasibility study. Since it would serve no purpose to
repeat them, this Annex begins with section V of the consultant's
original report, The Project. Those four sections mentioned above
were, in turn, based on more detailed information about the
agricultural sector of The Bahamas. This information is presented
in the following Appendixes to this Annex:

Appendix 4 - Physiographic Regions of The Bahamas
Appendix 5 - The Farming Systems of The Bahamas
Appendix 6 - Land Tenure and Settlement lIssues
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Section V- THE PROJECT: CROP DEVELOPMENT AND RESEARCH,
EXTENSION AND TRAINING SERVICES

A. CROP DEVELOPMENT SUBPROJECT

Overall objectives

The subproject is intended to increase farm family incomes,
particularly in <the Southeastern 1Islands, by addressing
identifiable constraints to agricultural production and
development, achieve a higher degree of self-sufficiency in
agricultural production and earn foreign exchange through large-
scale production of export-oriented crops.

These objetives will be pursued through the implementation of
four activities or components. They are:

Component 1: Orchard Crops

Component 2: Selected Miscellaneous Crops
Component 3: Specialty Crops

Component 4: Export Crops

Selection of crops

Given the existing climatic conditions and soil types in the
project area, there is an almost unlimited number of crops that
could successfully be grown. Over 40 crops were identified as
having been sold to the Produce Exchange.

A selected list of 29 crops (Table V-1) was developed by
taking into account the following considerations:

a. Crop production priority of the different islands as
evidenced by volume of purchases and volume of recepits
at the local produce exchange.

b. The quantity and value of imported fruits which in
recent years is typified by the imports of 1987 (Table
V°3).

c. The major crops of interest to the tourist industry
with islands having priority interest for production
(Tables V-4A and V-4B).

da. The principal crops of subsistence farming namely corn,
pigeon peas, cassava and sweet potato.

These crops would be given priority in terms of policy

decisions relating to agricultural production and research and
extension services.
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TABLE V-1 29 SELECTED CROPS OF PRIORITY INTEREST
FOR THE BAHAMAS
TREE CROPS VEGETABLES STORABLE GRAIN OTHER
& TUBER CROPS

TANGERINE TOMATO CORN PINEAPPLE
PERSIAN LIME CABBAGE PIGEON PEAS HOT PEPPER
GRAPEFRUIT SWEETPEPPER |BEANS THYME
ORANGE OKRA CASSAVA
AVOCADO CUCUMBER
GUAVA PUMPKIN
COCONUT LETTUCE
BANANA WATERMELON
PAPAYA CANTELOUPE
MANGO IRISH POTATO

SWEET POTATO

ONION

11




TABLE V-2A

DOMINANT CROP PRODUCTION ACTIVITY ISLAND
BY ISLAND.THE BAHAMAS 1989

CROP

ELEUTHERA

NORTH ANDROS

NORTH ABACO

GRAND BAHAMA

NEW PROVIDENCE

LIME
GRAPEFRUIT
ORANGE
TANGERINE
MANGO
AVOCADO
GUAVA
COCONUT
BANANA
PAPAYA
PINEAPPLE
PIGEON PEAS
BEANS

CORN

TOMATO
CABBAGE
SWEET PEPPER
OKRA
CUCUMBER
PUMPKIN
LETTUCE
WATERMELON
CANTELOUPE
CASSAVA
IRISH POTATO
SWEET POTATO
HOT PEPPER
ONION

THYME

L 1]

L 1]

L 1]
L 1]
L 1]

L 2
*&
L 1
L 1]
L 1

L 1
L 1]
L 1

L 1
L2
L 1
L 1
L 1
L 1

L2
L1 ]

*
L2

*&
L 2

L1 ]

L2 ]

L2

L2

L1 ]

L 1]

L2 ]

L1 ]

L1 ]

L 1

L1 ]

A double asterisk (**) indicates greater production potential
(*) when differing islands are

compared to a single asterisk
compared.

SOUTH ON PAGE TO FOLLOW
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DOMINANT CROP PRODUCTION ACTIVITY ISLAND
BY ISLAND.THE BAHAMAS 1989

CROP

LONG
ISLAND

CAT
ISLAND

SOUTH

ACKLINS

CROOKED
ISLAND
ISLAND

MAYAGUANA

LIME
GRAPEFRUIT
ORANGE
TANGERINE
MANGO
AVOCADO
GUAVA
COCONUT
BANANA
PAPAYA
PINEAPPLE
PIGEON PEAS
BEANS

CORN

TOMATO
CABBAGE
SWEET PEPPER
OKRA
CUCUMBER
PUMPKIN
LETTUCE
WATERMELON
CANTELOUPE
CASSAVA
IRISH POTATO
SWEET POTATO
HOT PEPPER
ONION

THYME

L1 ]
L 1]

L1

*

L2

'Y

L 1]
*
*

L 1]

*> % »

L)

L1
L1

A double asterisk (**) indicates greater production potential
compared to a single asterisk (*)

compared.
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TABLE V-3

IMPORTED FRUITS AND VEGETABLES INTO THE BAHAMAS 1987

CROP UNIT QUANTITY VALUE 8
LIME HDS 88 1,290
OTHER CITRUS HDS 232,657 28,766
ORANGE HDS 78,431 811,119
AVOCADO HDS 2,634 40,027
COCONUT HDS 706 14,575
BANANA AND PLANTAIN HDS 225,315 1,256,684
PINEAPPLE HDS 68,535 38,301
BEANS HDS 272,383 103,875
TOMATO HDS 2,169,154 909,754
CABBAGE HDS 1,405,917 292,825
OKRA HDS 9,138 3,702
CUCUMBER HDS 121,256 37,489
WATERMELON HDS 33,544 8,410
ONION HDS 2,456,333 594,571

SOURCE: DEPARTMENT OF STATISTICS, PLANNING & STATISTICAL UNIT

DEPARTMENT OF AGRICULTURE.
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TABLE V-4A

CROPS OF INTEREST TO THE TOURIST INDUSTRY
WITH ISLANDS OF PRIORITY INTEREST FOR PRODUCTION
THE BAHAMAS 1989

CROP NORTH

LIMES/PERSIAN | ELEUTHERA |G.BAHAMA |N.PROVIDENCE |ABACO ANDROS
GRAPEFRUIT ANDROS ABACO ELEUTHERA

ORANGE ANDROS :

AVOCADO G.BAHAMA |ELEUTHERA |N.PROVIDENCE |ANDROS

BANANA ELEUTHERA | ABACO N.PROVIDENCE |ANDROS G.BAHAMA
PAPAYA ANDROS ABACO ELEUTHERA G.BAHAMA N.PROVIDENCE
PINEAPPLE ELEUTHERA

TOMATO ANDROS ABACO ELEUTHERA G.BAHAMA N.PROVIDENCE
CABBAGE ANDROS ELEUTHERA | ABACO

SWEET PEPPER | ELEUTHERA |ANDROS ABACO

CUCUMBER ANDROS ELEUTHERA

LETTUCE ABACO ANDROS G.BAHAMA

WATERMELON ELEUTHERA | ANDROS ABACO

IRISH POTATO |ANDROS ABACO G.BAHAMA N.PROVIDENCE | ELEUTHERA
ONION ELEUTHERA | ANDROS ABACO G.BAHAMA

THYME ELEUTHERA | ANDROS
TABLE V-4B CROPS OF INTEREST TO THE TOURIST INDUSTRY

WITH ISLANDS OF PRIORITY INTEREST FOR PRODUCTION
THE BAHAMAS 1989
CROP SOUTH

LIMES/PERSIAN |ACKLINS CROOKED 1IS.

GRAPEFRUIT EXUMA ACKLINS CROOKED 1IS.

ORANGE ACKLINS CROOKED 1IS.

AVOCADO LONG IS.

BANANA LONG IS. EXUMA

PAPAYA

PINEAPPLE LONG IS. EXUMA

TOMATO CAT 18. EXUMA CROOKED 1IS8. ACKLINS
CABBAGE CAT 18. EXUMA

SWEET PEPPER

CUCUMBER

LETTUCE

WATERMELON CAT 1IS. EXUMA

IRISH POTATO EXUMA LONG 18.

ONION EXUMA LONG IS.

THYME CAT 18.

SOURCE: DEVELOPED BY MISSION CONSULTANTS.
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From among the twenty-nine crops, eleven (11) have been
selected as the priority crops for inclusion in an orchard crops
development programme directed to the Southeastern Islands. The
programme involves the use of each of grapefruit, persian lime,
orange or mango intercropped with a short-term crop chosen from
tomato, cabbage, sweet pepper, cucumber, watermelon, Irish potato
or onion.

The tree crops have a history of excellent growth under the
rainfed conditions of the area as well as a good local and export
market potential. The short-term crops have historically been
widely cultivated and are in strong demand on the local market.

Wwith a view to encouraging and supporting the vertical
expansion of agricultural production in both sub-project areas,
the selected list of sixteen (16) crops chosen in this case (Table
V-5) consisted of:

a. those shown above for the orchard crops development
programme in the Southeastern Islands,

b. banana, which has probably the best potential at import
substitution, and

c. the principal subsistence crops of corn, pigeon peas,
cassava and sweet potato.

TABLE V-5 SELECTED MISCELLANEOUS CROPS FOR
IMPROVED PRODUCTION IN THE BAHAMAS

TREE CROPS VEGETABLES OTHER
PERSIAN LIME TOMATO PIGEON PEA
GRAPEFRUIT CABBAGE CORN
ORANGE SWEETPEPPER CASSAVA
MANGO CUCUMBER
BANANA WATERMELON

IRISH POTATO

SWEET POTATO

ONION

16
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For a horizontal expansion of crop production in the North
directed primarily to an export market and providing import
substitution for products in high demand on the local market the
following fourteen (14) crops were selected:

TREE CROPS VEGETABLES
PERSIAN LIME TOMATO
GRAPEFRUIT CABBAGE
ORANGE SWEET PEPPER
MANGO CUCUMBER
AVOCADO WATERMELON
RANANA IRISH POTATO
PAPAYA ONION

Banana, Irish potato and onion are the crops targeted for
import substitution.

Finally, six specialty crops destined for an export market
are to be introduced and established initially in the Southeastern
islands and South Andros. They are: Passion Fruit, Annatto,
Cashew, Neem, Tamarind and Pimento. ‘

Identification of Components

A total of four components in the two project sub-areas have
been designed. The projects are aimed at:

a. Development of orchard crop projects in the Southeastern
Islands with an inter-cropping system of selected short-
term crops. (Component 1)

b. Primarily a vertical expansion of agricultural production
in the Southeastern Islands to enable within their
capacities greater self-sufficiency for the country as
a whole and provision of adequate supplies for the local
market. (Component 2)

c. The introduction of specialty crops initially to the
Southeastern islands and destined for export. (Component
3)

da. Horizontal expansion of crop production in the North
directed primarily to the export market. (Component 4)

17



COMPONENT 1: ORCHARD CROPS

The technical and economic evidence points strongly towards
the fact that Bahamian farming systems should be moving towards
larger size farms with a mix of short-term crops and permanent tree
crops. What constitutes a desirable mix in any one location has
to take into consideration markets, environmental suitability and
support systems in the form of research and extension services.

Tree crops do particularly well in all islands of the project
area. They are more consistently productive under rainfed
conditions than the short-term crops requiring planting schedules
to coincide with the rainy seasons. Tree crops can accommodate
erratic rainfall which is of usual occurrence in the Southeastern
Islands.

Land preparation involving deep ripping allows rapid root
growth of tree crops to sufficient depths for secure anchorage and
the permanency of the crop once it is established has significant
appeal in low labour requirements except for harvesting.

The tree crops selected for the project are:

Persian Lime
Grapefruit
Orange
Mango

Citrus fruits are remarkably easy to grow because of their
tolerance to the highly alkaline conditions that predominate in
Bahamian soils. The same applies to mangoes grown with the choice
of proper root stock.

While citrus fruits and mangoes are highly responsive to
supplemental irrigation, mangoes in particular do surprisingly well
under low (<40 1ins.) rainfall conditions as exist in the
southeastern islands.

In the 1land clearing and preparation procedures for
establishment of tree crops not only can the initially prepared
lands be used for production of a short-term crop; but with proper
selection, inter-cropping can be practised until the tree crops
come into bearing and a cash flow is generated in the interim.

The crops selected for inter-cropping with tree crops are:

Tomato Cabbage
Watermelon Cucumber
Sweet Pepper Irish Potato
Onion

18
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A detailed cost of production and estimated revenue for each
of the selected tree crops and short-term crops is shown in
Appendices 2A to 2K and Tables V-6A and V-6B.

1.1 Objectives and Justification

The objectives of the component are to facilitate primarily
subsistence farmers in achieving a farm income which is in concert
with the national per capita income and to provide permanency to
the ownership of orchard developed farm lands.

The justification arises from the fact that an eroding drift
of farming families to major populated centres would be stymied by
the opportunity for resident inhabitants to engage in gainful and
profitable employment.

1.2 Constraints

a. Land Clearing

Land clearing and preparation represents a critically
important factor in the development of agriculture in the different
islands of the Project Area. The distinct improvements that it
will create are:

i. A more sustained production system.
ii. Higher yields and better returns per acre.

iii. A higher adoption rate and application of improved
technology in the areas of machine use, irrigation, pest
control and fertilization.

iv. Increased output per unit of input.

Based on detailed experiments involving 2000 acres of land at
Andros, the BARTAD results suggested that a 1977-78 figure for such
operations would be about $150 per acre for Class II and Class III
lands. That figure has risen tc approximately $1000 per acre in
today's terms. In the Southeastern Islands the costs ($1500 per
acre) are approximately 50% higher, given the fact of the higher
costs for transportation of the heavy equipment being used and the
extreme hardness of rock being pulverized. The investment required
to embark on horizontal expansion of agricultural production in the
North is substantial but virtually prohibitive in the Southeastern
islands given the low farm income and economic base of the region.
The land clearing and preparation methods developed during the
BARTAD project are appropriate for today's needs.

A strategy to concentrate on fruit crop production of cleared

19



lands comes out of the fact that once cleared and prepared minimum
tillage or no further tillage of the land is required for
continuous crop production.

b. Research and Extension Services

Despite the expanded acreage of Orchard Crops in the project
area, much of this has arisen outside of organized research. The
focal areas of research speciafically related to Bahamian problems
have therefore not been recognized. Questions relating to cropping
associations, varieties, cultural practices, fertilizer formulation
quantity and content as well as pesticide use at the level of
commercial production need to be seen within the context of the
specific environment. Improvement in the standard and quantity of
orchard crop production is a classical role of the Extension
Service - a service that currently does not exist in the
Southeastern Islands. There is a need to interact with growers to
address practical difficulties such as finding appropriate stock
and scion material and obtaining fertilizers and pesticides, and
to solve the more diffuse problems which will only come out of
local research.

1.3 The Plan

An intercropping programme aimed at the ultimate production
of an orchard crop under rainfed conditions is the basic design.
A model involving onion as the intercrop and mango as the orchard
crop was developed. The cost of production and expected revenues
are detailed in Tables V-6 where there is an indication of all the
assumptions inherent in the model. The total inflows and outflows
of the programme developed over a l2-year period provide the net
benefit which 1is an indication of the expected income of the
farmer.

The assumptions of this model are spelled out in the notes
which accoumpany it.

The orchard crops selected were Persian Lime, grapefruit,
orange and mango, while the short-term intercrop could be any one
of tomato, cabbage, sweet pepper, cucumber, watermelon, irish
potato or onion. Several possible combinations may be selected for
the different islands in the project area and this can be developed
by use of Appendices 2A to 2K and Table V-2B. For example , the
tree crops of the selected crops suitable for Long Island i.e.
Persian Lime and mango, could either be intercropped with Irish
potato or onion. 8imilarly, for Crooked Island, any citrus crop,
but preferably Persian lime and tomato. The cost of production and
revenue figures indicated in Appendices 2A to 2K can be used to
develop the expected income of the farmer depending on the crop mix
chosen . Crop mixes would be dictated by the extension personnel
making use of information as to the most desirable crop for a
particular island (See Table V-2B)

-
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NOTES ON TABLE V-6: FARM MODEL 1 - ORCHARD FARM

1. This farm model is supposed to be representative of all
possible combinations of tree crops and short-term crops suggested
in this Component, i.e.: Tree Crops: Persian Lime, Grapefruit,
Orange and Mango; Short-Term Crops: Tomato, Watermelon, Sweet
Pepper, Onion, Cabbage, Cucumber and Irish Potato.

2. Onions start by occupying a whole acre in Year 2 but, because
mango seedlings are planted at the end of Year 2, the area
allocated to onions is reduced in the following years, until onions
are fased out in Year 6, the year in which mangoes start producing.
The onion cropping season lasts for four months and the onions are
graded in 501b. bags. Onion prices are 15% than the present

(without project) prices to cover for grading and packing on the
farm. }

3. Mango plant population is 80 trees/acre (spacing: 23'x23').
Mango yields are the following:

Year 6 : 4 doz. or 48 lb/tree

Year 7 ¢ 8 doz. or 96 lb/tree

Year 8 : 12 doz. or 144 1lb/tree

Year 9-20: 16 doz. or 192 lb/tree
Fruits are graded and packed in boxes on the farm. Each box
contains 9, 12 or 15 fruit (average 12 1lb/box).

4. Land clearing and land preparation (ploughing and disking) will
be performed on lands located on top of water lenses to allow for
irrigation. In order to be cost-effective, both operations are
carried out on a one-time basis for the whole 5-acre farm. The
areas to be developed have been previously selected, and are shown,
for each island, on the respective maps provided in Annex 6 of this
report. Land clearing and land preparation are provided as a grant
from the Government in order to encourage farmers to take up
permanent farming in the Southestern Islands. Since such operations
will be executed on good lands sitting on top of water lenses, the
potential for a quick recovery of the investment is good. The
initial investment of $§7,500 can be recovered in just three years
with the onion production of the first acre.

S. A sprayer and small tools will be provided to the farmer in the
first year as part of a loan in kind.

6. Mango seedlings are provided in kind, as part of the initial

loan, for the first three acres. Seedlings for the two remaining
acres will be bought by the farmer.

7. Onion inputs will be provided in kind, as part of the initial
loan, for the following operations:

Acre 1: first an second years ($460 and $390)
Acre 2: first year ($460)
Acre 3: first year ($460)
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Onion inputs for the remaining years of the first three acres as
well as for Acres 4 and 5 will be financed by the farmer.

8. Labour operations for both onion and mango crops will be
entirely financed by the farmer. All labour is considered as hired
labour. Payment for the owner's own labour and management skills
are included in the fara's stream of net benefit.

9. All mango inputs are financed by the farmer.

10. The current land lease fee of Bh$20/acre for Crown lands will
be charged to each acre, as it is put under production, until Year
6. In Year 7, after he has been cultivating the farm for five
years, the farmer will be given a title of ownership to the land.

11. The stream of net benefit before financing for the whole farm
represents the return to all resources engaged in production,
without any consideration of financing. Since this is a new farm,
established on previuvosly unutilized 1land, all benefits are
incremental, since there is no "without project®™ situation. The
Financial Internal Rate of Return (FIRR) to this stream of benefits
is 43%. Although such figure could be considered high in many
agricultural development projects, it can become quite acceptable
in this project, if the following factors are taken into account:
(i) the figure is high because the initial investment is relatively
small, there is just one negative chash flow and benefits after
Year 10 become substantial; (ii) the farm will achieve full
devolopment only in Year 13, with benefits from Year 2 to Year 7
being quite small; (iii) farmers will be attracted to the
investment only if the long-term prospect is good and the overall
rate of return is inviting. The Net Present Worth of this benefit
stream, at 12% discount rate, is $73,000.

12. A loan for a total amount of $4,000 will be given in kind, to
each farmer, in four different installments, from Year 1 to Year
4. Interest payments begin in Year 2 on the outstanding debt at a
rate of _ § a year. Repayment of the principal start in Year 6 and
will be done with five payments of $800.

13. The stream of net benefit after financing represents the amount
of money the farmer is going to receive by participating in the
project. Discounted, it provides the financial rate of return to
the farmer's own resources, if he has invested any of his own
capital in the project. The special circumstance of this project,
in which land clearing and preparation, at a total cost of §7,500,
is provided to the farmer as a Government grant, makes the
calculation of an internal rate of return after financing a

ludicrous exercise, since the first and only negative cash flow is
diminutive. If the farmer had to finance 1land clearing and
preparation, the FIRR after financing would be 47.5%, slightly
above the FIRR before financing. The Net Present Worth of the
project, considering the grant, at 12% discount rate, is $80,600.
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1.4 Support Services

The Ministry of Agriculture through its Extension and
Research Branches will provide technical, managerial and marketing
inputs as well as the loan, in kind, to initiate the project.

1.5 Markets
The expected markets for the short-term crops are:
a. The local market through the Produce Exchange.

b. The local market directed to and ultimately reaching the
tourist trade.

The expected markets for the orchard crops are:
a. The local markets at the early bearing stage.

b. An export market as commercially greater production
develops.

1.6 Environmental Impact

The observations here are equally valid for all areas
receiving agro-chemicals and consequently spans the Orchard Crops
Project as well as all instances in which agro-chemicals are used
in either sub-project area.

Against the background of the fact that the preservation of
freshwater lenses for potable water must have priority and a
sensitivity to this fact must be in place, it is most important
that the use of agro-chemicals be limited to absolute minimum
quantities consistent with their effectiveness.

In the implementation of the project in the sub-project area
of the south and that of the north, it should be expected that
there will be a difference in the kind and quantities of
fertilizers and pesticides that will be used.

Given the historically limited use of agro-chemicals in the
south and the investment costs associated with their use, excessive
use is not to be anticipated. While the project visualizes that
in the initial years a variety of vegetable crops will be
introduced in the area, the ultimate plan is to put in place
orchard crops, where the pesticide requirements are likely to be
less than those for vegetable crops. It is also expected that the
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drier climatic conditions of the south will be less conducive to
the development and persistence of most pests likely to be found
in the project area.

With respect to the production activities of the North, a
wider variety and larger quantities of agro-chemicals per unit area
might be expected both from the standpoint of wetter and more humid
conditions necessitating greater control of pests as well as the
fact that highly commercial enterprises with a view to maximizing
production often over-fertilize and make use of excessive pesticide
applications as an insurance measure.

In the short-term, there is no great concern to possible
contamination of the underground waters based on the following
three considerations:

1. Movement of chemicals in solution to great depths within
the soil profile is unlikely. The very important question of
ensuring a lack of fresh water contamination can effectively and
efficiently be handled by imposition of a monitoring system at
gsites with high agro-chemical activity.

2. In the highly calcareous environment that obtains in all
soils of the area, the chemical interactions of fixation and
immobilization will dominate in surface soil layers.

3. Microbial activity will slow down and in some cases
eliminate the ultimate possible toxic chemicals reaching the
underground water occupying lenses with depths of 40 feet or
greater.

For the crops and cropping patterns anticipated in both sub-
project areas, a list of expected pesticides that might be used is
shown in Appendix 1A to 1K. It outlines in some detail important
characteristics of the compounds. They are relatively safe
chemicals which used according to the manufacturers specifications
present no hazard.

1.7 Costs

An estimated cost of §1.4 million as indicated in Table V-7
would be required. This originates from an expected participation
of 20 farmers from sach of the 6 Southern islands plus South Andros
each receiving $10,000 over the S5-year period of the project.

The disbursement scheduling is indicated in Table V-7.




TABLE V-7
PROJECT LOAN FACILITIES
REQUIREMENTS TO ESTABLISH S-ACRE ORCHARD FARMS

' ( uss )
== e =
ISPRAYER + SMALL TOOLS
ONION INPUTS - ACRE 1
ACRE 2
ACRE 3 :
i IMANGO SEEDLINGS - ACRE 1
ACRE 2
ACRE 3

FPINANCING (LOANS IN KIND) ' . . .4.000 :

TOTAL PER FARMER
| 80,000 |
560, 000

|
|

—eee e ]

1.8 Socio-Economic Benefits

In the model developed for a participating farmer growing
mangoes intercropped to onion, a projected annual income of $1,585
in the first year rises to §4,094 in five years and reaches a
maximum of $19.617 in the twelfth year (Table V-6D). It is
expected that combinations of properly selected crop mixes
involving a tree crop and a short-term crop will result in the same
level of earned income.

The increased activity in crop production will provide
increased employment and achieve a greater degree of food self-
sufficiency for the Bahamas as a whole and a resulting saving of
foreign exchange.



There is a great concern relating to the migration from
Southeastern Island inhabitants to the highly populated centres of
New Providence and Grand Bahama. Assured of a good standard of
living and having acquired property - which is a feature of the
project - one may look to the development of thriving communities
within the sub-project area and a release of the pressure on the
populated areas to accommodate an ever increasing number of
migrants.

1.9 Beneficiaries

The primary and principal beneficiaries will be the currently
classified subsistence farmers. In the Southeastern 1Islands of
the project area there are 1105 farmers (Table V-8). Approximately
67% or 735 of these are subsistence farmers each farming
cumulatively one acre of land normally in one quarter acre blocks.
The rationale for one quarter acre blocks is that it spreads the
risk of losing a crop and facilitates making use of selected sites
that were easier to clear.

In addition to the number of subsistence farmers, there is a
smaller number (370) of farmers who, in addition to supplying
family needs, produce additional quantities of produce for sale
locally or to the packing houses of the produce exchange.

While it might be anticipated that farmers in the commercial
stream could more readily be accommodated in the project, an
estimated 80% of the participants will be drawn from the
subsistence stream and the remaining 20% from the commercial.
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TABLE V-8 SUBSISTENCE AND COMMERCIAL FARMER DISTRIBUTION
IN THE PROJECT AREA
NUMBER OF FARMERS
ISLAND
SUBSISTENCE| COMMERCIAL TOTAL
ELEUTHERA S0 350 400
ANDROS 380 120 500
NEW PROVIDENCE 90 40 130
ABACO 105 25 130
GRAND BAHAMA 40 30 70
SUB-TOTAL 665 565 1230
LONG ISLAND 140 180 320
CAT ISLAND 185 65 250
EXUMA 200 70 270
ACKLINS 75 25 100
CROOKED ISLAND 65 20 85
MAYAGUANA 70 10 80
SUB-TOTAL 73S 370 1105
TOTAL 1400 935 2335
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COMPONENT 2: SELECTED MISCELLANEOUS CROPS

The development of agricultural productivity should be based

on a two-pronged strategy of vertical expansion resulting in
increased yields per acre and horizontal expansion on the more
favored areas located over underground water reserves.

2.1

Objectives

The objectives of this component are to increase the level of

crop production, as well as its profitability, and address by way
of seasonality the need to attain greater self-sufficiency in the
dominant crops marketed locally.

2.2

2.3

Crop Selection

The crops included in this component are comprised of:-
a) The crops included in the Orchard Crops Component.

The rationale is that these crops are in strong demand for the
local market, and a history of familiarity with their
husbandry, albeit insufficient, exists in Bahamian
Agriculture. Secondly, the continued production of short-term
crops without inclusion of a tree crop is a viable option as
a farming system for beneficiaries in both sub-project areas.

b) The subsistence crops namely corn, pigeon peas, cassava
and sweet potato. '

These crops are the most amenable to considerable vertical
expansion, given untested varieties and the lack of use of
adequate agro-chemicals as well as farm machinery.

c) Banana.

Currently banana has the best potential for import
substitution in the agricultural sector. Current import
exceeds $1.25 million. The cost of production and expected
revenue for the selected crops are outlined in Appendices 2A
to 2K and Tables V-6A and V-6B.

Constraints

a) Seasonality of Crops

In the attainment of greater self-sufficiency, the seasonality
of production for fruit and vegetables is probably of greater
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2.4

importance than total quantity produced in that seasonal gluts
result in waste.

The seasonality of differing fruit and vegetables in the sub-
project areas as evidenced by supply to the Produce Exchange
is shown in Table V-9. A most desirable situation would be
to have demand and supply coinciding in the same periods. The
difficulty is that in production scheduling for short-term
crops, climatic factors and environment in general have a
great impact on yields and indeed even on the survival of the
crop. Consequently, planting schedules are dictated by
climatic factors rather than demand which tends to be
relatively evenly distributed throughout the year.

b) Irrigation

* Under rain-fed conditions, it is necessary to program crop

establishment to coincide with the period of higher rainfall.
The net result is cycles of gluts and deficiencies of most
crops at harvest depending on rainfall. The imposition of
irrigation facilities permit a measure of control in
maximizing crop yields but a major consideration is costs
particularly for limited acreage.

c) Research and Extension

Research and Extension services are currently inadequate for
the project area. Since they form a most important component
in the totality of crop production, the present levels of
production are reflected in that deficiency.

a) Farm Size

It was shown in Table 1IV-7 that 42.5% of farmers occupy less
than 2 acres of land in the Bahamas. An additional 28% occupy
2-5 acres.For a viable operation providing returns that
approach the national per capita income, a minimum Oof 5 acres
would be required for most crops. Consequently, increased
farm sizes are to be envisaged.

Production

(a) Seasonality

The seasonal availability of domestic produce is shown in
Table V-9. The major componant of the seasonality problem
from the standpoint of production is weather. Heavy rains,
with an accompanying more humid atmosphere, greatly increases
disease problems. In addition however is the natural
seasonality of tree crops coming in to bearing.

Table V-10. which was developed from Table V-9. outlines
33



deficiency periods, solution of the problem via research and
extension activities.

TABLE V-9

SEASONALITY OF SELECTED FRUITS AND VEGETABLES

A8 REFLECTED IN SALES TO THE PRODUCE EXCHANGE
(1984 - 88)

CROP

JAN

MAY

JUN

JUL

ocT

NOV

LIMES
GRAPEFRUIT
ORANGE
MANGO
AVOCADO
COCONUT
BANANA
PINEAPPLE
PIGEON PEAS (DRY)
BEANS (DRY)
CORN

TOMATO
CABBAGE
SWEET PEPPER
OKRA
CUCUMBER
PUMPKIN
WATERMELON
CASSAVA
IRISH POTATO
SWEET POTATO
HOT PEPPER
ONION

*
L 1
L1 ]

»

»
L 2R BE JE BE B BE BE B JB

»
L 2R JR J

L 2R 2R J

»
L 2R BE R 3% B BE BE NE IR BE JR J

*

»
L 3 IR JE BE BE BE NE N IR NR IR

. 1]

*

» » 4
L 2% B BN JR NE R BE NE N R IR J »

»

»
»

»
L 2R JE 3R 3% R BE BE R OB R IR J

» »

»
»

L 2R I IR IR IR IR J

*®
L2

> %»

L 1

t 1 ]

k|-

L ]

L2

t 2R R 3R I R IR B J

ak
L 3

" REPRESENTS MAIN MONTHS OF RECEIVING PRODUCE
* REPRESENTS MONTHS DURING WHICH PRODUCE I8 AVAILABLE
BLANK SPACES REPRESENT MONTHS OF LOW OR NON-AVAILABILITY OF

PRODUCE

SOURCE: COMPILED FROM PRODUCE EXCHANGE

AGRICULTURE.

a
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TABLE V-10

DEFICIENCY PERIODS OF SELECTED FRUITS AND VEGETABLES
AS REFLECTED IN PRODUCE EXCHANGE PURCHASES AND
PRODUCTION APPROACHES TO A SOLUTION.

PERIOD OF
CROP DEFICIENCY LIKELY CONSTRAINT APPROACH TO S8OLUTION
GRAPEFRUIT |APRIL TO SEASONALITY OF SELECTION OF VARIETIES,
SEPTEMBER PRODUCTION SHOCK TREATMENT
ORANGE APRIL TO SEASONALITY OF SELECTION OF VARIETIES,
AUGUST PRODUCTION SHOCK TREATMENT
MANGO SEPTEMBER TO |SEASONALITY OF SELECTION OF VARIETIES,
APRIL PRODUCTION | MANIPULATION OF
FLOWERING
AVOCADO FEB TO JULY SEASONALITY OF SELECTION OF VARIETIES
PRODUCTION
PINEAPPLE |AUGUST TO SEASONALITY OF CHEMICAL MANIPULATION
SEPTEMBER PRODUCTION OF FRUITING
TOMATO AUGUST TO HIGH RAINFALL AT ADAPTABLE VARIETIES TO
OCTOBER PLANTING ACCOMMODATE RAINFALL
PATTERN
CABBAGE JULY TO HIGH RAINFALL AT ADAPTABLE VARIETIES AND
DECEMBER PLANTING MOUNDING
SWEET AUGUST TO HIGH RAINFALL AT ADAPTABLE VARIETIES AND
PEPPER NOVEMBER PLANTING PESTICIDE PROGRAMME
WATERMELON | JANUARY TO LOW RAINFALL AND IRRIGATION, VARIETY
JUNE NUTRITION CHOICE AND PLANT
NUTRITION
CASSAVA MAY TO PLANTING SCHEDULING|ADAPTABLE VARIETIES, AND
NOVEMBER DELAYED HARVESTING
IRISH MAY TO PLANTING SCHEDULING|ADAPTABLE VARIETIES AND
POTATO NOVEMBER & TEMPERATURE LOCATION
HOT PEPPER|FEBRUARY TO INAPPROPRIATE PLANT|PROPER PLANT SCHEDULING
SCHEDULING '
ONION AUGUST TO INNAPPROPRIATE SELECTION OF VARIETIES
VARIETIES FOR PHOTO PERIOD
SENSITIVITY
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(b) Irrigation

Irrigation represents one of the major inputs significantly
impacting on crop production. A constraint to its use arises
firstly from the availability of water that is not in
competition for potable needs and secondly, from the capital
costs including installation costs as well as operational
costs. The impact of irrigation on selected miscellaneous
crops is shown in Table V-11. Against the background of
identifying areas with sufficient availability of water for
irrigation needs, models with costs were developed by the
mission irrigation specialist for the following situations:

1. Commercial Supplementary, Unlimited irrigation
system using a8 gun sprinkler for 35 acres of fruit,
vegetable or forage in the North sub-project area.

2. Commercial Supplementary Unlimited irrigation systea
using drip for 32 acres of vegetables in the North
sub-project area.

3. Commercial Supplementary Limited irrigation system
using a gun sprinkler for one (1) acre of mixed
crops in the Southeastern islands.

In the case of the system designed for one-acre mixed crops,
farms in the Southeastern islands, if the capital costs
including installation costs were amortized over a 10-year
period (8107) and the operational cost of 54.75 per acre taken
into account, the additional expenditure of approximately $162
per acre for irrigation would see sweet pepper providing an
estimated revenue of §12,000 per acre (See Table V-11)
compared to §6,000 per acre under rainfed conditions (Appendix
2G). Similarly, for banana revenues of 85,400 per acre
.(Appendix 3E) would increase to $10,800 per acre (See Table
V-ll).

(c) Research and Extension

The proposed establishment of a Research and Extension Centre
in the Southeastern islands and the strengthening of the
ingtitutions at BARC and GRAC will provide substantial support
in the thrust for increasing crop yields. Specific areas to
be attended to would be the choice of varieties, irrigation
and agro-chemical inputs that optimize the effect of
fertilizers or control pests reacting to a change in
environment. A detailed presentation relating to Research
Projects is outlined in section D of this Annex.
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NOTES ON TABLE V-11

l. Of the 170,000 acres of cultivable land in The Bahamas, it is
estimated that only 17,000 acres, or 10%, are presently being
cultivated, due to the dramatic decrease in farming activities over
the last five to eight years. Of those, about 7,000 acres are
allocated (although not fully utilized yet) to two large, export-
oriented citrus enterprises on Abaco 1Island. That would leave
10,000 acres for "domestic production", mostly farmed by
subsistence and commercial farmers on Andros and on the
Southeastern Islands. The figure of 9,000 acres is a lower estimate
of total area under cultivation.The increases in area under
cultivation from Year 2 to Year 7, an increment of 50% over
"without project" acreage, are conservative estimates of "olad"
areas being brought back into production because of the incentives
offered by the project, and do not therefore represent "new"
agricultural areas.

2. Some substantial improvements in agricultural yields are
expected to take place under the project, due to a combination of
better land preparation, provision of technical assistance by the
Extension Service and, in some cases, irrigation. Nevertheless, a
very conservative approach was adopted here, in which yields
increase only 10% over a 6-year period.

3. Returns per acre will improve due to the production of better
quality produce and to improved farming and marketing practices.
Figures try to reflect the fact that a larger supply of better
quality produce, coupled with sound marketing procedures, will
eventually lower prices to the consumer and, therefore, to the
farmer.

4. Due to the whole spetrum of improvements expected to take place
under the project - adaptive research, extension services, market
information service, improved marketing infrastructure and systems
-, the total value of production is expected to pratically double
in six years, causing, in turn, a substantial improvement in
farmers' incomes throughout the country. The incremental figures
for value of production are shown in its usual accumulated pattern
while the others are shown on a year-by-year basis so that the
annual increments may be noted.
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2.5

(d) Farm Size

An increase in farm size to a minimum of five acres is
anticipated for most crops to ensure a desirable farm income.

While the larger farm sizes will increasingly demand the use
of farm machinery and equipment, at the level of 5 acres most
farmers would need to look to some cooperative arrangement for
equipment use.

In this regard the need to develop co-operatives might be
attractive and would need the support of the extension
service. A history of interest in co-operatives exists in the
Bahamas and currently there are seven (7) active co-operatives
of agricultural orientation in two sub-project areas, namely:

North Andros Agricultural Co-operative Society
Abaco Agricultural Co-operative Society

Exuma Agricultural CO-operative Society

North Cat Island Co-operative Society

South Cat Island Co-operative Society

Long Island Co-operative Society

Mayaguana Co-operative Society

Markets

In anticipation of increased crop production, the possible

marketing outlets to be recognized are firstly the local market
operating through the Produce Exchange and secondly, the local
market directed to the tourist trade. Since the tourist trade
requires fairly large volumes of fruits and vegetables at peak
season, the matter of producing in a manner to address seasonality
is of utmost importance.

TABLE V-]2 ESTIMATED CROP YIELDS UNDER RAINFED AND
IRRIGATED COND1TIONS

I RAINFED CONDITIONS IRRIGATED
CONDITIONS &
CROPS CURRENT IMPROVED IMPROVED
HUSBANDRY HUSBANDRY
(Lb/Ac.) (Lb/Ac.) (Lb/AC.)
IR18 POTATO 8,300 15,000 20,000
SWEET PEPPER 7.300 20,000 40,000
CABBAGE 12,000 25,000 36.000
WATERMELON 15,500 20,000 40,000
ONION 8,000 12,000 16.000
SWEET POTATO 6,000 10,000 15,000
corn 1.000 4,000 6,000
P1GEON PEA 1,100 2,000 2,%00
CASSAVA 11,800 18,000 23,600
BANANA 15,300 20,000 40,000
PERSIAN FRUIT 10,800 17.000 22,800
GRAPEFRUIT 21,400 33,000 45,000
ORANGE 6,550 20,000 27,000
CUCUMBER 15,600 25,000 40,000
TOMATO 12,400 25,000 35,000
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With hotels located in differing islands a strategy could be
developed to have each island producing more competitively the
needs of its tourist trade. From the selected fruit and vegetables
involved in the project, crops have been matched with island
potential for production (Tables V-4A and V-4B).

2.6 Costs

The major costs involved 1in pursuing the selected
miscellaneous crops project are part of the $2.522 million needed
as a facility for the Research, Extension and Training sub-project.
In addition would be part of costs involved in putting in place a
market information system as outlined by the mission marketing
specialist.

2.7 Benefits

The focal interest of the project is the vertical expansion
of crop production arising from better instituted cultural
practices, increased use of fertilizers and pesticides, and the
utilization of research information and the extension services.

Increased employment will develop from a more commercial
approach to agricultural production and a farm income approaching
and in many cases exceeding the national per capita income could
be realized.

Import substitution for crops such as banana, onion and irish
potato will result in substantial foreign exchange savings, and
the supply of produce to the 1local market will contribute to
greater food self-sufficiency.

2.8 Beneficiaries

In the first instance, the principal beneficiaries will be
drawn from the commercial farmers of which there are 565 in the
North sub-project area and 370 from the southern islands (Table V-
8). This is to be expected in that the investment costs required
could not be met by the larger number of subsistence farmers.

In the long term it is expected that by virtue of a generally
better economic situation, previous subsistence farmers would
benefit from embarking on commercial enterprises.

<
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COMPONENT 3: SPECIALTY CROPS

Despite the wide variety of crops observed to be growing in
The Bahamas, there are a number of crops with special
characteristics at the production and marketing levels which could
readily be accommodated and production concentrated in the Southern
region, and South Andros. Indeed, a precedent exists in the
current production of cascarilla at Crooked Island, and to a more
limited extent in the other islands.

Such an approach allows for the participation of the
southeastern islands in a programme geared to access international
markets despite the constraints of soils and climate.

3.1 Objectives

By selecting crops of special characteristics that can
accommodate the existing constraints of soils and climate of the
southeastern islands, access special international market niches.

3.2 Justification

Arises from the considerations outlined in the selection of
crops.

3.3 Crop Selection

The conditions taken into consideration in arriving at the
selection of the crops were:

o Calcareous soils and rugged terrain dominate the southem
islands.

o Rainfall is low, i.e. 30 to 40 ins. annually.

o A low level of crop care can be tolerated given crops
known to be relatively free from attack by pests and
diseases.

o The crops chosen lend themselves to on-farm storage prior
to sale.

o High market value crops make small scale production
acceptable and manageable from an employment
standpoint.

o High international market demands prevail.

41



Detailed information concerning each crop is shown below. Of the
crops indicated below, only tamarind is grown to any extent in the
Bahamas, but a concentration of a greater number of trees per unit
area would be required to ensure minimum volumes adequate for
harvesting and shipping.

The crops chosen are:

ANNATTO (Bixa orellana)

NEEM (Azadirachta indica)

CASHEW (anacardium occidentale)
PIMENTO (Pimenta dioica)
TAMARIND (Tamarindus indica)
PASSION FRUIT (Passiflora edulis

flavicarpa).

Detailed information concerning each crop is shown below.

Name of Crop:

ANNATTO

Botanical Name:

Bixa orellana

Known Habitat:

Found in West Africa and South America, it is of
wide occurrence in Jamaica.

Source of
Planting Naterial

Jamaica

Propagation

Grown from mature seeds

Description

A fast growing shrub that reaches heights of up
to 15 feet, it produces seeds in a pod. The
outer coating of the seeds have a red to yellow
pigment. Commercial quantities of seeds are
produced within three years.

Potential for

The shrub thrives well on impoverished

Production calcareous s8oils. While highly responsive to
conditions of good rainfall, an excellent crop
is obtained under continuously dry conditions.

Uses: Of exceptionally high demand in the food

industry as a colouring agent it is used with
butter, margarine, cheese and chocolate.
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Name of Crop:

Botanical Name: -

Azadirachta indica

Source of Planting
Material:

Haiti or Suriname

Known Habitat:

A native of the Indo-Pakistan sub-continent,
it is now cultivated in the drier areas of
Sri Lanka and the drier Indonesian islands
east of Java. Found in East and West Africa.
In the New World, it is cultivated in Haiti,
Suriname and Nicaragua.

Propagation:

Grown from ripe seed, seedling or sapling.

Description:

A hardy fast growing evergreen, mature trees
go 20-60 feet high. Fruits of small size are
produced in four to five years. Mature trees
will produce 60-100 pounds fruit annually.

Potential for
Production:

Once planted it requires very little
attention. It would be expected to thrive
well under the semi-arid conditions of South
Bahamas. It can be established without
irrigation in warm areas with rainfall less
than 25 ins. '

Uses:

The leaf, fruit, bark or seed can be
processed for compounds effective against a
wide variety of insects, mites and nematodes.
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Name of Crop:

CASHEW

Botanical Name:

Anacardium occidentale

Source of Planting
Material:

Trinidad or Guyana

Known Habitat:

A native to tropical America from Mexico to
Peru to Brazil and the West Indies.
Introduced to the Eastern Hemisphere, its
commercial exploitation there now exceeds
that of the West Indies.

Propagation: Grown from seeds, that germinate it can be
propagated vegetatively by air-layering,
grafting or in arching.

Description: Cashew trees are medium-sized evergreens,

with a bushy irregular canopy. In full bloom,
the trees are covered with numerous flowers
which are a good source of honey. It bears
an odd-looking fruit to which is attached a
kidney-shaped nut. While the fruit is edible,
it is the nut that is of commercial
importance as cashew nut. Economic bearing of
trees come into production within three to
four years and yields up to 50 pounds per
tree can be expected of mature bearing trees.

Potential for
Production

Grown on a wide variety of sub-marginal
lands, much of the production in the West
Indies is by voluntary growth. Organized
orchards however are widespread in Thailand
on the very sandy coastal soils. Cashew
growing in Jamaica is concentrated on
droughty infertile soils receiving minimum
care. Many areas in the southern islands of
The Bahamas, particularly the sandy strips
adjoining beaches could readily be exploited.

Uses:

As an extremely high priced nut, it lends
itself to small scale type operations.
The demands on the international markets
are no way near being adequately met.
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Name of Crop:

PIMENTO (All spice)

Botanical Name:

Pimenta dioica

Source of Planting
Material:

Jamaica

Known Habitat: -

Indigenous to Jamaica, it is now grown in
Guatemala, Honduras and Mexioco on a
commercial scale.

Propagation:

Grown from seeds, germination is greatly
reduced quickly. A dependable method of
bud propagation has been developed in
Jamaica and now permits the planting of
cloral female trees. Male trees will not
produce berries.

Description:

Trees may be male or female bearing. They
will grow to heights of 30 feet and bear
berries which are harvested and allowed
to sun dry. The leaves of the trees can
be extracted for pimento oil.

Potential for
Production

Adapted to a wide variety of soils,
pimento trees are found Production: to
thrive vigorously on the calcareous soils
in Jamaica. Low rainfall is tolerated but
vigorous growth occurs with rainfall at
40 ins or more annually.

Use:

Of international acceptance, the dried
berries are ground and used in pickles,
ketchups, sauces and sausages. It is
extensively used in curing meats and the
leaf oil is in great demand for perfumes.
The favourable international markets are
the United States of America, Russia,

the United Kingdom and West Germany.
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Name of Crop:

TAMARIND

Botanical Name:

Tamarindus indica

Source of Planting
Material:

The Bahamas and Jamaica

Known Habitat:

Of tropical African origin, it is widely
grown in India and the Caribbean region.

Propagation: Grown from seeds, trees will begin to
bear in 6-8 years. However tamarind can
be propagated asexually by budding and
fruit within 4-5 years.

Description: Tamarind trees which are leguminous will

attain heights in excess of 50 feet.
With dense foliage, it makes an
attractive shade tree. Brown pods borne
are curved and flattened. They become
brittle when ripe. Seeds are embedded in
a sticky brown granular edible pulp
within the pods. Mature trees will
produce as much as 200 1b of fruit
annually.

S s s s s s s S ——

Potential for
Production:

Trees are of wide occurrence but limited
in numbers in The Bahamas. Adapted to
conditions of low rainfall and poor
soils, they are found mainly at low
elevations. They will withstand long
periods of drought, salt spray and
require dry weather during the period of
fruit development. In order to
accommodate an export market, a greater
concentration of trees at any one site
is desirable.

Uses:

Used primarily as a food in the
Caribbean, its potential as an export
product rests in its use for seasoning
other foods, and in curries preserves,
chutnies and sauces. It has an
exceptionally high demand in the ethnic
markets of Europe and North America.
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Name of Crop:

PASSION FRUIT

Botanical Name:

Passiglora edulis flavicorpa

Source of Planting
Material:

DOMINICA OR PUERTO RICO

Known Habitat:

A native of Brazil but extensively
grown in Hawaii, Puerto Rioco,
New Zealand and Australia.

Propagation: Propagation from seeds is the more
usual method but cuttings with 305
buds will readily root.

Description: While there is a purple passion fruit,

it is the yellow passion fruit grown
at lower elevations which is of great
commercial interest. A vitorous woody
perennial climbing vine, it bears
fruit used for making juice. Vines
will bear within 12 months and produce
yields up to 12000 1lbs per acre.

Potential for
Production:

The crop does well in regions of 30-50
inches of rainfall. It is not exacting
in its so0il requirements and will
readily tolerate calcareous soils.
Great soil depth for anchoring roots
is not a necessity and preparation of
holes without ploughing, harrowing or
refining operations is possible
Pollination is done mainly by the
Carpenter Bees (Xylocopa spp), but
also by honey bees and wasps.

Uses:

Used as a fresh fruit but in great
demand as a juice in fruit cocktail
mixes.
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3.4 The Plan
A profile of activities and requirements follow:

CROP: A total of 6 crops are involved and a minimum of 4 crops
will be introduced to any one island in the southern sub-project
area as well as South Andros.

LOCATION: Selected islands chosen with a primary concern for
rainfed conditions and soil type.

PLANTING MATERIAL:The approach to ensure that the effort has
very positive results with wide farmer participation should come
out of the government taking the initiative of securing,
propagating and then distributing the planting material. This
programme could readily be carried out in tandem with that designed
for the ultimate development of crops in the southeastern islands.

Planting material would be released through the Extension
Department of the Ministry of Agriculture and controlled in a
manner to ensure annual planting by participants.

STRATEGY FOR DEVELOPMENT: The participating farmers and
beneficiaries would be selected and chosen on the basis of their

willingness to provide all inputs of production exoept the planting.

material. As a condition for continued participation, they would
have to abide by the instructions and advice of extension
personnel.

EXTENSION SERVICES: Extension agents will be active in the
supervision, planting material release, and interacting with local
farmers. Fertilizer application and other desirable inputs are to
be encouraged. Crop management and periods of establishment will
be outlined.

3.5 Markets

In the first year of the programme only passion fruit would
be expected to come into bearing, followed by annatto within two
years, and most other crops within five years.

The principal activity to promote and provide market
information would be extended through The Bahamas Agricultural and
Industrial Corporation (BAIC).

The Produce Exchange would be the channel to ensure marketing
of products initially.
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3.6 Costs

A projected development of trees equivalent to 280 acres over
seven (7) islands (Table V-12A) would take place over a two year
period at a cost of §78,000 as shown in Table V-12B.

The costs of the extension services and those incurred by the
participants are not included.

ALz V-12A ACREAGE, LOCATION AND COST OF NEWLY INTRODUCED PLANTS
TO THE SOUTH BAHAMAS. 1989.
L ISLAND

ANDROS (SOUTH)
LONG ISLAND
CAT ISLAND
EXUMA

ACLINS
CROOKED ISLAND
MAYAGUANA

TOTAL ACRES

PLANTING MATERIAL
(ea.)

IMPORTATION COSTS $
PROPAGATION COSTS
DISTRIBUTION COSTS

TOTAL COSTS $

COST/ACRE
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3.7 Socio-Economic Benefits

(a) Sowing the seeds for the continuing development of an
agricultural crop with export potential and consequently
foreign exchange earnings.

(b) As anticipated widespread participation by farmers in the
South could fuel the expansion potent:l.al to the North by
private investors.

(c) Definitive participation of newly introduced extension
agents will have great credibility to farmers when
dealing with crops previously unknown to local farmers.

(d) Development of a viable economic sector.

3.8 Targeted Beneficiaries

Principally Farmers. A total of twenty (20) participants from
each of seven islands and an average of two (2) acres would
accommodate 140 beneficiaries.

COMPONENT 4: EXPORT CROPS

In the North, large tracts of land, suitable soils and
sufficient water resources to ensure adequate irrigation, set the
stage for agricultural production to access and re-enter world
markets with fruits and vegetables.

One of the early difficulties relating to land preparation has
successfully been overcome as evidenced by large citrus and papaya
groves in the North sub-project area. 1In this respect, vegetable
production is not as impressive though substantial information
illustrating constraints and desirable areas for continuing
research were established at Andros.

4.1 Objectives

To facilitate an attractive milieu that would assist in the
large scale production of selected fruits and vegetables destined
for an export market and thereby increasing the foreign exchange
earnings/savings contribution of the agricultural sector.

Large-soale mechanized agriculture of the high investment
nature is not new to the Bahamas. There has been a number of
successes and failures which should point to the more desirable
directions to follow. Most projects have taken place in Eleuthera,
Andros, Abaco and Grand Bahama.

51



4.2 The Experience

Eleuthera - Eleuthera is typified by the diversity of crops
being produced.

A 1500-acre milk enterprise farm established by Austin Levy
has been abandoned, presumably due to an insufficiency of
irrigation water. A 1200-acre farm in South Eleuthera owned by
Bahamas Star Company is actively producing Sunrise Solo papaya
under drip irrigation for export to the U.S. market. Avocado is
also being produced for the local internal market. An estimated
15 to 20 investors occupy farms with acreages up to 200 acres,
principally in the North section and avocado, mango, Persian Lime,
grapefruit and banana are the principal tree crops of interest.
Pineapple, vegetables and pigeon peas are produced commercially and
canning facilities are in place but not currently being used.

An estimated 8476 acres of minimum potential agricultural land
has been identified at 6 locations in Eleuthera (Table V-13). A
possible 1242 acres suitable for irrigation could be used in the
first phase of the project.

Andros - As early as in the 1950s, the parker Brothers had
been exploring the possibility of commercial agriculture in North
Andros, and with great success established a giant market share for
cucumbers in the U.S. and Canada. In 1978, over 450 acres in the
Twin Lakes region were cultivated to cucumbers, strawberry, okra
and sweet pepper for export. With the advent of the BARTAD project
in Andros, a diversity of agricultural projects were carried out
and the best recorded information as to crop capabilities came out
of those investigations. Tree crops, vegetables, pastures and
other crops were studied. In 13 differing areas within North and
Central Andros, 62,819 acres of minimum potential agricultural land
has been identified. Of this total, 26,271 acres have been
designated as suitable for irrigation in the first phase of the
project (Table V-13).

Abaco - The Bail lands of approximately 10,000 acres used for
sugarcane production were abandoned in 1972. Currently 5,000 acres
of this land is occupied by Harmon Limited, 2,080 acres of which
have been established to citrus, principally grapefruit, and
destined for the Japanese market. A seemingly well-run operation,
the company has a total of 26 employees for their 2,080-acre
operation, the organization uses Bahamian labour exclusively, pays
an hourly working wage of §3.50 per hour which is in excess of the
norm for the Bahamas. Ruby Reed and Rio are the dominant red
varieties of grapefruit planted and drip irrigation is used
throughout the orchards. Technology is imported from Florida and
executed by trained Bahamians. The Bahamas Star company occupies
3,000 acres of prime land in Abaco. In early 1972, the interest
was in the production of vegetables under irrigated conditions.
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Some avocado varieties were established but abandoned presumably
because they were of the wrong varieties in terms of market demands
that favour the smaller Haas type varieties. They are now engaged
exclusively in citrus production, principally grapefruit but also
Persian lime. The red variety of grapefruit Star Ruby, as well as
the white Marsh seedless was being produced under drip irrigation.
The company currently was in an active mode of expanding acreages.
Marketing is carried out directly by the Company and the
established market is the U.S. Bulk transportation of produce by
their own vessels is made to Florida, and packaging takes place in .
their Miami-based warehouses. A fair number of smaller farms, 5-
25 acres exists with interest in Bananas, Canteloupe, Watermelon
and vegetables destined to an internal 1local market. Proper
infrastructure such as irrigation was not in place. 18,015 acres
of land scattered over 10 locations in Abaco have been classified
as minimum potential agricultural 1land with adequate water
resources for irrigation (Table V-13) and 14,775 has been
established as being suitable in the first phase of the project.

Grand Bahama - There is considerable activity in large-scale
production of tree crops in Grand Bahama. Grand Bahama Growers
Ltd., occupying 2,000 acres, is actively producing Sunrise Solo
papaya, 200 acres of which are already established under drip
irrigation, and an additional 200 acres of land actively being
prepared for the further establishment of papaya. Papaya
production was destined for the Florida market but the European
market had also been accessed. A substantial acreage of avocado
was being established. The Bahamas Star Company had 1,000 acres
identified principally for Sunrise Solo papaya production. Two
hundred (200) acres currently being established were at differing
stages of maturity. Drip irrigation was being used. The projected
market was Florida and the significant appeal for the investors was
the proximity of the U.S. market. The company was involved in the
establishment of a large-scale guava project involving a red-
coloured variety.

Freeport Citrus Company currently has 360 acres of Persian
Lime in full bearing and an additional 240 acres which have been
cleared in preparation for expansion. Drip irrigation is being
used. The principal market currently being acceseed was Europe.

On Grand Bahama Island was concentrated the largest number of
medium-sized commercial farms varying from 25 to 100 acres. The
principal interests were in citrus, papaya, banana, tomato, cabbage
and sweet pepper. Irrigation was in place. High technology was
not apparent on these smaller farms.

The minimum potential agricultural 1land (Table V-13)
identified in Grand Bahama is 60,025 acres at 5 differing
locations. 5,435 acres have been designated as being suitable for
irrigation in the first phase of the project.
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TABLE V-13 SELECTED AGRICULTURAL LAND OF 40ft MINIMUN LENS THICKNESS

IN THE NORTH SUB-PROJECT AREA.

ISLAND NUMBER OF MINIMUM POTENCIAL
LOCATION AGRICULTURAL LAND

AREA SUITABLE
FOR IRRIGATION
IN FIRST PHASE

ACRES ACRES
ELEUTHRA 6 8,476 1,242
ANDROS 13 62,819 26,271
ABACO 10 18,015 14,775
GRAND BAHAMA 5 60,025 5,435
Source: Developed with mission irrigation specialist and

with the Land and Surveys Department.

4.3 Targeted Crops

The targeted crops for production in the North sub-project
area were determined on the basis of export potential and the
attractiveness relative to import substitution. They are:

Persian Lime Tomato

Grapefruit Cabbage
Orange Sweetpepper
Mango Cucumber
Avocado Watermelon
Banana Irish Potato
Papaya Onion

Banana, Irish potato and onion are targeted for import

substitution.

In the initial stages of the project a limited number of crops
will be considered based primarily on current trends and
opportunities in the Florida market (Table V-14A) and the recent
export of fruit from the Bahamas (Table V-14B).
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TABLE V-14A EXPORT OPPORTUNITIES FOR SELECTED FRUITS
AND VEGETABLES AS REFLECTED IN FLORIDA
IMPORTS (S/TONS) 1987 - 1988

CROP ‘ SHORT TONS
LIME (PERSIAN) 52,500
GRAPEFRUIT 350
ORANGE 500
PAPAYA 150
PINEAPPLE 3,500
TOMATO 66,500
SWEET PEPPER 13,000
CUCUMBER 220,000
WATERMELON . 153,500
CANTELOUPE 170,000

SOURCE: MARKETING CONSULTANT 1989.

TABLE V-14B TOTAL FRUIT EXPORT FROM THE BAHAMAS
1986 - 1988
UNIT:SHORT TONS

FRUIT 1986 1987 1988

PERSIAN Lllggr 2519 ) 880 912 1
GRAPEFRUITS 2705 4732 3346

ORANGES 158 49 73

PAPAYAS 325 124 2

AVOCADOES 318 62 30
SOURCE: PLANNING AND STATISTICS UNIT - DEPARTMENT OF

AGRICULTURE

Citrus - In the current trend of production directed to an
export market, citrus is the overwhelming choice with grapefruit
and Persian lime being preferred to orange. The investment costs
involved in a medium to large-scale citrus enterprise is relatively
high. The FAO mission of 1988 estimated developing costs over a
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three year period would be $6,350 per acre, with equipment
requiring an additional $6,500 and working capital $350,000.

A citrus budget developed in association with the Ministry of
Agriculture for mixed orchards of 50 and 100 acres respectively is
summarized in Table V-15. These are indicative costs. In
embarking on the large-scale production of citrus a detailed
feasibility study including a financial forecast would be
mandatory.

Papaya - Several medium to large-scale papaya orchards are
currently in production particularly in Grand Bahama. The variety
being grown is exclusively Sunrise Solo. The highest possible
technology was in operation for the large-scale enterprises.
Papaya production is relatively new to the project area and some
problems have been encountered relative to nutrition and disease.
Present producers however are averaging 250-300 pounds per tree
within a 24 month period after first harvest. Since the crop comes
into bearing within 8 to 9 months it is particularly attractive as
an orchard crop from an investment stand-point. The possibility
of using papaya as an intercrop with permanent tree crops which
would seem most desirable was not in evidence.

TABLE V-15 ’ ESTIMATED LEVELS CF RBETURY AMD FRCFITIABILITY
FOR MIXCD CITRUS CRCHASCS WITH HIGHEST
PRODUCTION LEVELS AT MATURITY.

CITRUS MIX PRODUCTION HARVESTING REVENUE PROFIT
MARKETING COSTS

GRAPEFRUIT  30ac. 238,740 600,000 361,260

PERS1AN LIFNE 15ac. 68,025 126,000 57,975

ORANGE Sac. 35,195 50,000 14,805
LT L L T T X 2 2 T T Ty provcovnsvcvcvoepocsscovcanccaw -

TOTAL S0ac. 341,960 776,000 434,040

GRAPEFRUIT  60ac. 453,606 1200,000 746,394

PERSIAN LIME 30ac. 136,050 252,000 115,950

ORANGE 10ac. 70,390 100,000 29,610
Pecncrcnnccrocrcccrcrcncdrcc e cccrccccccccrrerccccfecnceccccccnboccncccenee -

TOTAL 100ac. 660,046 1552,000 891,954
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Other Crops - Among tree crops, a major export crop in the
past was avocado. Currently there is no great interest in
production though one large-scale project was being embarked on.
Mando and guava represent two crops of excellent potential for
export. There is some restriction currently for mango entering the
U.S. market but a very strong market exists in Europe and Canada.
With respect to vegetables, there has been a number of projects
with successes and others with failures. Much of the problem in
the unsuccessful ventures were more related to marketing
considerations rather than production.

Import Substitution - Import of bananas to the Bahamas was in
excess of §1.25 million in 1988 and represents the trend over the
last few years. It is therefore a prime target for import
substitution.Wind is the greatest problem for growers of bananas,
and this accounts for the universal popularity of the dwarf types.
Technical practices observed currently indicate that in as much as
many farmers were engaged in production standards were 1low.
Inadequate use of fertilizers and poor cultural practices was
widespread.  On many farms banana cultivation was of secondary
interest. Pure stand commercial cultivations have a definite place
in agricultural development. In addition to banana, the two most
likely candidates for increased production as it relates to import
substitution is onion and Irish potato. In both cases the major
constraint is seasonality of production under rainfed conditions.
The matter of appropriate varieties, irrigation and storage
techniques will need to be a concern of the Research Services of
the Ministry.

4.4 Infrastructural Requirements

For large-scale production of any of the selected crops
targeted for export, irrigation is mandatory. This arises fromt
he fact that in addition to the desirability of maximizing yields,
price competitiveness is on an international scale.
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TABLE V-16 WHOLESALE PRICES OF SELECTED FRUITS
AND VEGETABLES - MIAMI SEPTEMBER 1989

ITEM UNIT PRICE RANGE
GRAPEFRUIT 4/5 BUSHEL
LIMES 38LB CARTOON :
COUNT (106-137) 20.00 - 20.00
ORANGES 72-88 COUNT 14.00 - 16.00
AVOCADO (HAAS) 44-48 COUNT 28.00
MANGO (TOMMY ATKINS|10-16 COUNT 5.50
KEITT)
BANANAS 40LB CARTON 8.00 - 9.50
PAPAYA 12-14 COUNT 11.00 - 11.50
9-12 COUNT 11.00 - 12.50
WATERMELON (JUBILEE) | 18-24LB 2.00 - 3.00
25-30LB 3.00 - 3.50
30-36LB 4.00 - 4.50
IRISH POTATO 50LB
COUNT (70-80) 12.00 - 14.00
" (100) 12.00 - 12.50
ONION S0LB
JUMBO 9.25
TOMATO 25LB
6 x 6 9.00 - 9.50
SWEET PEPPER 25LB
EXTRA LARGE 13.00 - 14.00
CUCUMBER 40LB 10.50 - 11.50

SOURCE: MIAMI WHOLESALE FRUIT AND VEGETABLE REPORT SEPTEMBER 1989



In the selection of primary fruits and vegetables for export
production, the recent wholesale prices in Miami (Table V-16) were
used as a reference for arriving at desirable levels of production
per acre that would make Bahamian produce competitive. In most
instances the price ranges in Miami are considerably less than
those obtained for locally produced fruits and vegetables. The
implications are that from the export standpoint economies of scale
from higher production levels and or lower production costs will
need to be in place. The substantial difference in yield with the
provision of irrigation is indicated in Table V-11. Irrigation is
therefore an overriding consideration in production.

With respect to the North sub-project area irrigation
installation and operational costs have been developed for:

a. 32-acre vegetable crop production under drip irrigation.
b. 40-acre citrus crop production under drip irrigation.

c. 35-acre fruit or vegetable production wunder gun
(sprinkler) irrigation.

The indicative costs are a sound basis at the pre-feasibility
stage for assessing a potential investment. Feasibility studies
would naturally follow.

With the great concern for maximizing production, site
selection assumes an importance equal to that of the imposition of
irrigation facilities. in this respect, the most suitable areas
from the standpoint of the availability of an irrigation water
supply was developed (Table V-13) and should be of major service
at the preliminary stages of investment promotion.

4.5 Markets

A prominent feature of current investments in fruit and
vegetable production in the North sub-project area is the fact that
most producers are producing for their own markets. This is
exclusively so for the major producers farming in excess of 1,000
acres. A definitive marketing strategy will therefore be needed
for the small to medium-scale producers looking to the export
market. This has been dealt with in some detail by the Marketing
Specialist.

In the very short-term, the export opportunities to Florida

(Table V-14A) has been identified as a priority approach to
production.
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In view of the fact that most tree crops only come into
production after three to four years from establishment, papaya is
an attractive crop for production in that only 8 to 9 months are
required for mature fruit.

4.6 Research and Extension

While the very large-scale producers, i.e. those occupying in
excess of 1,000 acres can and do bring in their own technology with
on-going retainer contracts, this is less likely for the medium to
small-scale producers who will increasingly look to Government
sources by way of Research and Extension for assistance. At the
research end, the areas of work have previously been identified
(See pages 78 to 84).

A possible role for the Extension Service relates to
assistance that could be provided in the organization of co-
operatives that would facilitate production and marketing of crops
for the smaller scale producers. A list of presently active co-
operatives is shown on page 39- .

4.7 Costs

The costs which may be attributed to the project are included
in firstly, the costs proposed for marketing missions, marketing
information systems and in general the promotion of investment
opportunities as outlined by the marketing specialist. Secondly,
they form part of the costs identified as being necessary for the
establishment of an effective Research and Extension Department.

4.8 Socio-Economic Benefits

The socio-economic benefits to be earned from embarking on the
large-scale production of fruit and vegetables relate principally
to foreign exchange earnings and import substitution. The
development of an agricultural sector should offer the kind of
diversification that allows for greater stability of the country
as a wvhole. It is to be expected that a demand for employment will
be generated both at the production level and at the level of
services required for export activities.

4.9 Beneficiaries

The targeted beneficiaries are not restricted to farmers
currently involved in agricultural production but is open to the
employment demands generated in large-scale agricultural projects.
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P. RESEARCH, EXTENSION AND TRAINING SERVICES SUB-PROJECT

1. OBJECTIVES

Within the context of the overall objectives, the objective
of the Research Extension and Training Sub-Project is to have
provided sufficient capacity to enable the Department of
Agriculture to facilitate the shift of farm families operating at
the subsistence level to a commercial farming level.

2. JUSTIFICATION

The development of Agriculture in countries such as the
Bahamas with limited availability of land and water supply must
be based on the adoption of technologies that will maximize
production. Scientific research is the source of such
technologies whether it is original or whether it adapts
technology to the country's specific conditions.

The ready transfer of research information and results to
farmers for their adoption and use is facilitated by extension
services. Of equal importance is the fact that a properly
organized extension service is the major source of providing
information that prioritizes the research effort.

In order to provide the essential link in the technology transfer
process between agricultural research and farmers, extension
personnel will not only require pre-service training, but also
on-the-job training.

3. CONSTRAINTS TO THE PRESENT SITUATION

Research and Extension Services are an integral part of the
mandate of the Ministry of Agriculture in the BAhamas. As such,
it maintains research institutions at the Gladstone Road
Agricultural Complex (GRAC) on New Providence Island, and the
Bahamas Agricultural Research Center (BARC) on Andros Island.

RESEARCH

There are no research facilities nor any investigational
work relating to agriculture in the Southeastern islands.
This is so despite the fact that soil, climatic oconditions
and potential farming systems are quite different from what
obtains in the Northern islands.

The research facility at GRAC had an early beginning in 1968
as the Central Agricultural Station. 1Its stated objectives
were: -

(a) To test locally the results of research carried out
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elsewhere in order to provide a sound basis for extension
programmes in the Bahamas. '

(b) To serve as a demonstration center for techniques in
plant and animal husbandry.

(c) To provide a center for instruction and training
courses for field staff, farmers, school teachers etcetera.

By 1980 a Food Technology Unit and an Animal Nutrition Unit
was added and the Centre formally became known as Gladstone
Road Agricultural Centre. The stated purpose of the centre
was: -

To conduct research projects aimed at increasing crop and
livestock production and promoting all aspects of the
agricultural industry.

It would serve very little purpose to detail the
deficiencies from the standpoint of research investigations
in that there is no research and consequently no final
reports available of research work carried out.

The following observations are pertinent and they form the
basis of the detailed plan outlined for a Research and
Extension Service.

0 The institutional specialist has provided a review of the
Ministry of Agriculture and its severe weaknesses in
administrative capability and performance efficiency.

o0 Physical facilities of an office complex, maintenance
buildings, laboratories, greenhouses, staff houses, farm
machinery, laboratory equipment are in place and to the
largest extent are in good condition.

©0 There are 57 positions in the Ministry of Agriculture of
officers with at least training to the Bachelor's degree
level. Most of those assigned to Research or Extension
activities are shown to be at GRAC.

0 Of the fifteen professional members of staff at GRAC,
only one junior member has received training to the Master's
degree level. All other staff members hold a Bachelor's
degree.

0 There are thirteen (13) vacant positions in the Ministry
where the required training is at the Bachelor's degree
level.

O Several officers assigned to a particular area of work
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have not received formal academic training in the particular
area of work.

0 Recent graduates with Bachelor's degrees see themselves
as occupying a research position.

o Against the background of no training in research nor
association with researchers, there were no laboratory or
field experiments of a research nature.

o Officers could not clearly define what théy were expected
to do.

0 No job descriptions were presented to officers when
occupying positions at the centre.

o Monthly reports of research activity by staff members are
required but are rarely ever done. There was no one at the
centre qualified to design field experiments.

o0 There are no research reports available from the
institution.

o0 There was no soils laboratory.
O There was no library.

o0 There are no departments nor recognized disciplines of
work.

o An existing plant propagation unit provided seedlings or
plants for the public.

o0 Most officers expressed the desire to pursue further
training at the Master's degree level.

o There are six veterinary officers in the Ministry of
Agriculture, two of whom are stationed at GRAC.

The Bahamas Agricultural Research Center (BARC) is located
in North Andros. It was established as a result of the
Bahamas Agricultural Research Training and Development
Project (BARTAD) sponsored jointly by the Commonwealth of
the Bahamas and USAID.

The project, initiated in 1973, had as its objectives:-

o To establish a Research and Training Center.

O To develop 16 Pilot Test Farms.

o To conduct research on the best types of grasses and
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legumes, and to conduct fruit and vegetable research.

O To study the economic and marketing aspects of livestock
enterprises.

0 To conduct sociological research.

0 To determine the most economical means of bringing land
into production.

O To find out the best pastures and feed crops for
livestock production.

O To determine the best livestock breeds for the Bahamas.

o To provide and/or make arrangements for academic training
for selected Bahamian candidates.

Over the 5-year period of the project, ending in 1978, all
of the objectives were met.

Unfortunately the research activities were not continued
after 1978. Yet BARC currently employs 8 degree-level
agriculturists, one of whom is a Veterinary Surgeon and an
additional 30 full-time employees.

The situation at BARC is much the same story as at GRAC from
the standpoint of research activities and organization.
Physical facilities are excellent with several staff houses
and an apartment building with several single family units.
A training centre dormitory complex is also in place.
Maintenance buildings, farm machinery and passenger vehicles
are in excess of §1 million in value. There are 386 acres
of pasture, 11 acres of orchard and 7 acres reserved for
agronomic studies. The interest in crops and animals is
quite varied, largely as a hold-over from the BARTAD
project. However, the lack of research training by staff
members limits research activity. Field plots of diverse
crops on an ad hoc basis were established. Tree crops
established during the BARTAD project are not baing used
experimentally.

EXTENSION

The Extension Service although it functionally exists in
Bahamian Agriculture, is far from baing truly operational.
The Extension Services Division has a mandate and parsonnel
is assigned to the islands of Eleuthera, Abaco and Grand
Bahama. Given the much more advanced agricultural
activities in Abaco and Grand Bahama, it is difficult to
understand why these two islands should have assigned
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extension officers before any of the Southeastern 1Islands.

For development to take place in Bahamian agriculture, a
whole spectrum of information covering from market knowledge
to technical assistance is urgently needed for farmers, 8o
they may cope and compete with one of the most advanced
agricultural economies in the world. The most critical
factor in the development of a modern agriculture sector
will be the help and support extended to farmers
particularly in the southeastern islands. Since the
Department of Agriculture has an Extension Service which is
charged with this specific responsibility, a resolution of
the problem requires merely making it fully operational. 1In
this respect, it will be mandatory to ensure proper training
of personnel and deployment of this personnel to the farming
communities.

4. THE FOOD TECHNOLOGY UNIT

The food technology unit came into existence in 1980 and was
intended to play a role in research and the processing of
Bahamian agricultural products as well as provide technical
advice tot he private sector and administer the regulations of
the Food Act of the Bahamas. A service as well as a research
function was therefore envisaged.

In terms of physical plant it has microbiology, chemistry
and product development laboratories as well as a pilot plant.
The product development laboratory and pilot plant have limited
space.

Equipment is adequate for current activities, but in many
respects under-utilized.

There are twelve (12) professional positions requiring
training to at least the bachelor's degree level and of these
there were six vacancies. No one is adequately trained to carry
out research in the food technology field. With the present
professional staff seeming to be less than fully occupied, it is
obvious that in terms of present activities the number of
professionals apportioned to the unit is excessive.

In most instances officers had received general training in
the sciences but not specific to the disciplines in which they
had been assigned to.

It will be necessary to have officers receive further
training. This should be done in concert with the imposition of
technical assistance that is being recommended for institutional

strengthening.
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5. PROJECT IMPLEMENTATION

The format for implementation of the Research Extension and
Training sub-project covering both sub-project areas would be
built around a project management council consisting of:

a. Project Leader

b. Director of Agriculture

c. Deputy Director - Research

d. Deputy Director - Extension

e. Deputy Director - Production and Marketing

f. Consultant in Research Management

g. Consultant in Extension Design and Management

The qualifications of the Project leader are outlined below:

A senior executive with several years management experience
at the highest organizational level and familiarity with the
agricultural sector of the Bahamas within the context of its
technical and administrative responsibilities.

Training to at least the Master's degree level in the

agricultural field and preferably Economics, Agribusiness or
Project Management.

A training officer would be part of the support staff
assisting the project leader during the period of project
implementation.

5.1 General Considerations
1. There should not be an institutional seperation of
research and extension, i.e. we have a Director of

Agriculture with overall responsibilities for both.

2. A strong central organization and backed up by sufficient
funds such as 0.8 to 1.0% of the agricultural GDP.

3. Some degree of autonomy outside of the bureaucratic
structure of Ministry of Agriculture.

4. Internal links to national planner, policy-makers (Land
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survey, waterworks, forestry, science).

5. External links to Universities (UWI, Florida, Hawaii)
CARDI, other institutions, World Tropical Institutions,
International Research Centres.

6. Problem oriented adaptive research with stated
objectives at the outset.

7. Recognition that technology transfer is still possible
against the background of limited or unskilled manpower
and weak national research effort.

8. Externally acquired technology information can be
transferred initially and to be followed up and updated
with local adaptive research taking care to ensure that
there is an active participation by research officers
in translating research results into recommendations
for farmers.

9. There should be clearly defined job descriptions for
personnel who are supervised and evaluated on the basis
of job specifications.

10. Training to be carried out at the three research
centres and in the field at differing islands.

11. In the implementation plan is built in provision for
monitoring the efficiency and usefulness of ongoing
research programme and the extension service.

5.2 Research and Extension Projects

Soil/Plant/Water Relations

A very strong research capacity will be required in this
area. Inadequate utilization of soil and water reduces the
potential production of all crop plants. It will be most
desirable to ascertain and determine how agricultural production
can be maximized under rainfed conditions as exists in the
Southeastern islands as well as under irrigated conditions where
the volume of water that can ba apportioned to farming is
limited.

Upgrading and maintenance of the soil fertility status and
efficient irrigation and drainage procedures will ensure
production increase for all major crops (Table V-11)

This research should be of an applied nature so as to permit
immediate commercial use of experimental results. All activities
should be conducted in sites which represent very closely the
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soils and environment of the major producing areas.
Recommended research activities should include:
- Phosphorus fixation in a calcareous medium.

- Soil fertility experiments varying time, methods and
amounts of macronutrient application. 1In all cases

crop response must be measured and economic analysis be

considered.

- Evaluation of the effects of micronutrients in crop
production.

- Studies with organic sources of nutrients such as green

manure, animal waste and bio-fertilizers.
- Mulching practices to maximize water use.

- Development of methods of soil preparation which
maximize water absorption and retention.

- Development of simple irrigation methods which are
efficient in water utilization.

Strong and close cooperation with crop ;and pasture
specialists will be necessary in order to plan and conduct
adequate soil research for these crops.

Cooperation with the Farm Systems Research effort will be
required for the formation of efficient cropping systems.

Complete technical reports should be submitted at the end of
each year. They will be used for evaluation of progress being
made in the programme and also for the evaluation of the output
of each research staff.

Plant Protection Research

The objective of research in plant protection is to develop
control methods which can keep at low levels the incidence of
diseases and pests on the major crops of economic importance.

The research should be of an applied nature with
possibilities of immediate use. 1In some cases, some basic
information may be needed in terms of casual agents and the
biology of insects.

Research should focus on pest and disease problems of the
twenty-nine (29) selected crops shown in Table V-1.

The principal areas of concentration in Plant Protection
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research should be Plant Pathology, Entomology and Weed Science.
With Nematology and Virology assuming importance in the longer
term recommended research activities are as follows:

Plant Pathology

Survey of the most important diseases limiting production of
the twenty-nine (29) selected crops (Table V-1) and the six
(6) specialty crops.

Development of efficient methods of disease control which
are environmentally safe. Integrated pest management
approach should be used. Biological and cultural control
methods should have higher priority.

Bntonolggx

Weed

Survey of the most important insects limiting production of
the selected crops.

Study of population dynamics of most important insects.
Development of efficient methods of insect control which are
not inimical to the environment. Biology and cultural
methods should have higher priority. v

Science

Survey of weeds occurring in the most important production
sites of the project areas.

Establishment of levels of damage caused by weed
compatition.

Development of methods of weed control giving emphasis to
biological and mechanical methods.

Nematology

Survey of occurrence of nematodes in the most important
production sites.

Establishment of levels of damage caused by nematodes.

Development of efficient methods of control which are
environmentally safe.

Virology

Survey of occurrence of virus in major crops of the most
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important production sites. _

Establishment of the levels of damage caueed by virus.
Development of methods of virus control, giving emphasis to
varietal resistance and tissue culture techniques for
production of virus-free planting material.

Identification of virus vectors and their control.

The impact of pest and disease control on the environment

should be constantly and closely monitored.

Crops Research

Vegetables

There is a wide range of vegetables currently grown in the

sub-project areas and for those of priority interest (Table V-1)
the recommended research activities are as follows:

Introduction of varieties, evaluation and selection over a

.range of environments.

Studies on soil fertilization using chemical and organic
sources of nutrients.

Survey of pest and disease occurrence in the most important
production sites.

Studies of insect population dynamics and disease evolution.

Development of methods of disease and insect control giving
emphasis to environmentally safe procedures.

Studies on inter-cropping systems including a variety of
companion crops. Soil fertilization for mixed crop systems
should also ba addressed.

Studies on crop rotation with the objective to maintain crop
yields at higher levels for longer periods of time.
Monitoring of soil borne pathogens will be necessary.
Formulation of production packages for tests on farms.

The preparation of technical reports at the end of each year

should be mandatory so as to evaluate the progress of the
programme and the output of each scientist.

The Asian Vegetable Research and Development Centre

(A.V.R.D.C.) has a long tradition of research on tropical
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vegetables and should be very helpful in providing information
related to possible research activities.

Tree Crops:

The major agronomic problems which limit tree crop
production in the sub-project areas are the occurrence of
diseases, nematodes and insects. Inadequate production systems
characterized by inadequate plant density, fertilization
procedure, weed control and pest and disease control was obvious.

Research in tree crops should be of an applied nature in
such a way that results may be obtained in a relatively short
period of time and be of immediate use to farmers. Research
activities should be conducted in locations which are
representative of the production sites. Recommended activities
are as follows:-

- Introduction of varieties and species from other countries.

- Evaluation and selection of varieties and species introduced
to different production sites.

- Soil fertility and plant nutrition studies in order to
develop efficient fertilization procedures.

- Development of efficient cropping systems including inter-
cropping, plant spacing and density, weed control.

- Methods of nematode control particularly as it relates to
bananas, papaya and citrus, giving priority to biological
and cultural procedures.

- Studies of combination of root stocks and scions in order to
identify the most adopted and efficient combinations
particularly for mangoes.

- Methods of control of virus diseases particularly for
papaya.

- On-farm testing of technological packages assembled in light
of actual knowledge including, later, new research findings
from the programme.

The preparation of complete technical reports at the and of
each year should be a requirement facilitating an assessment of
the development of research programmes and an evaluation of the
research personnel
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Corn

One of the major subsistence crops grown in the sub-project
areas, severe problems exist that limit production including,
cultivation of low yielding varieties susceptible to diseases and
pests, utilization of inefficient cropping systems with
inadequate crop mixtures, little or no use of fertilizers and
poor weed control.

The following research activities are recommended:

- Introduction and evaluation of germ plasm from international
research centres.

- Evaluation and selection of superior material based on a
multiple stage selection scheme conducted over differing
environments.

- Systematic pest and disease survey with studies on insect
population dynamics and disease evolution.

- Development of methods of disease and pest control which are
efficient and environmentally safe.

- Inter-cropping experiments involving several other annual
species as well as tree crops as companion crops.
Fertilization treatments should be included in these
experiments.

- Crop rotation studies involving root crops and food legumes.

- On-farm tests of production systems based on proven
technology.

- Multiplication and maintenance of seed stocks of selected
varieties.

The submission of technical reports at the end of each year
with comprehensive analysis and interpretation of experimental
data should be used in the evaluation of research personnel

Pigeon Pea

Pigeon pea is the most widely grown crop in the sub-project
areas. Its higher quality and content of proteins is a very
important factor as far as human nutrition is concerned and
especially in the project area where it is the major subsistence
crop. Current yields are extremely low due principally to a high
incidence of disease infestation, lack of use of fertilizers,
inefficient production systems and the lack of selected
varieties.
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Research activities recommended are as follows:

- Systematic introduction of varieties from international
centres.

- Evaluation of varieties in different environments and
selection of the most promising for further studies.

- Studies of plant density and spacing arrangements for
differing climatic conditions with the sub-project areas.

- Evaluation of efficient inter-cropping systems using corn,
cassava, and other companion crops.

- Soil fertilization studies giving emphasis to organic and
inorganic nutrient sources.

- Experiments of planting and harvesting time.

- Survey of the most important insects and diseases occurring
in the producing regions. Insect distribution, population
dynamics and development of efficient methods of insect and
disease control giving emphasis to procedures which are
environmentally safe.

At the end of each year, a complete and comprehensive
technical report must be submitted by each team member. All data
should be fully analyzed and interpreted.

Cassava

One of the major subsistence crops grown in the sub-project
areas, cassava has been treasured for its ability to survive
under rigorous conditions. Yields are much lower than actual
potential due to use of low yielding varieties susceptible to
pests and diseases as well as inadequate production systems.

Research activities to be carried out are as follows:

- Introduction of varieties from International Research
Centres.

- Evaluation of varieties in different environments with
selection of the best material considering overall
performance.

- Expariments on plant density, spacing arrangements in
differing producing regions using, first, the local
varieties and later the best varieties which have been
identified.
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- Evaluation of inter-cropping'systems using an array of
companion crops and planting arrangements.

- Soil fertilization experiments using a combination of
chemical fertilizers in varying dosages. Fertilizer tests
in inter-cropping systems, with the objective to increase
production and reduce the total amount of fertilizers should
be embarked on.

- Studies of planting and harvesting time.
- Survey of diseases, and pests limiting cassava production.

- Studies of population dynamics and disease evolution of the
most important insects and diseases.

- Development of efficient cost-effective methods of weed
control giving emphasis to procedures which use little or no
chemical products. On-farm tests of technological packages.

It is mandatory that at the end of each year a comprehensive
technical report of all experimental activities be submitted by
each investigator to the team leader. All results must be fully
analyzed and interpreted with suggestions to the Extension
Service on how to diffuse more efficiently each conclusive result
that may contribute to improvement of cassava production in the
sub-project areas.

Farming Systems Research

The main components of a farming system are: environment,
crops, livestock, social and economic components. These
components plus their interactions will determine the nature and
magnitude of each specific farming system.

The purpose of the Farming System Research Programme, which
should be located principally at CIAREC, is to increase crop and
livestock production at the subsistence and small farmer level,
develop management technologies suitable for these farmers,
increase the employment level in the rural sector and improve the
general level of nutrition of the rural people while increasing
the overall quality of farmers' life.

The nature of FSR should be the adaptation of scientific
knowledge and technologies developed by the disciplines and crops
research in such a way that an economical and efficient
production system is developed.

Results of this research must reach the small farmer.
Therefore through the Research and Extension service most
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activity should be conducted in the farmers' holdings or in
similar conditions.

The FSR group will be the natural link between experimental
centre research and the extension service.

A well conceived FSR should:

- identify, describe and characterize the most important
production systems of the sub-project areas.

- Identify proven technological innovations which could
alleviate specific constraints.

- Design and test, on the farm, improvements in existing
systems or newly developed systems.

Extension

The following will be necessary for the extension
institution being proposed as a sub-project covering the two
project areas.

1. An operational and functional linkage between extension
and research must be in place in the Ministry of
Agriculture.

2. There is a need for technical information
documentation, and library service for professional
staff in differing disciplines.

3. In the absence of formalized research activity in the
Ministry, extension activity can progress and be
effective by making use of imported technology
initially.

4. There should be operational or functional linkages
between extension and marketing. The size of the
market being aimed for and the size of the production
base is a major strategic issue to be resolved and
communicated to the farming public.

S. An up-to-date farm level data base arising from
information collected and analysed to understand what
is happening in Bahamian Agriculture is to be
facilitated by way of extension agents.

6. In the determination of government policies impacting
on social and economic factors, appropriate technical
and economic structures for farms is a prerequisite to
contain external market power.
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7. Clearly defined job descriptions to ensure efficient
utilization of professional and para-professional
expertise must be in place.

8. Extension personnel with advisory services taking a
priority position should be a requirement for each
individual island.

9. The acquisition of motor vehicles and their subsequent
upkeep will be a necessary and costly initial
investment facilitating a proper extension service.

5.3 Staffing

Against the background of current professional staff as
shown in Table V-17 the detailed professional staff requirements
for the Research service was developed and is shown in Table V-
18. The major responsibilities and the necessary academic
qualifications for the incumbents are shown in Tables V-19 and V-
20 respectively.

A detailed list of the professional and paraprofessional
staff for the Extension Service is presented in Table V-21. The
major responsibilities and the necessary academic qualifications
are shown in Tables V-22 and V-23 respectively.

At the differing regional institutions within the Ministry
the Professional Staff and its required support staff will be as
follows:

The following Research and Extension personnel will be
located at the Head Office (R= RESEARCH ; E= EXTENSION).
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POSITION DESCRIPTION
1R DEPUTY DIRECTOR RESEARCH
1E DEPUTY DIRECTOR EXTENSION
2E ASST. DIRECTOR TRAINING
3E ASST. DIRECTOR VETERINARY SERVICES
4E SENIOR EXTENSION OFFICER PLANT
SERVICES :
S5E EXTENSION OFFICER COMMUNICATIONS
12 TRAINING OFFICER
13 TRAINING OFFICER
15 ENTOMOLOGIST
16E PLANT PATHOLOGIST
17 PLANT PROPAGATION (SALES)
18 BOTANICAL GARDENS - SUPERINTENDENT
19E ANIMAL CONTROL & ABBATTOIR (VET.
SERVICES)
21E EXTENSION (VET. SERVICES)
22E EXTENSION (VET. SERVICES)
10 SECRETARIAL/CLERICAL SUPPORT
8 OTHER SUPPORT
SUMMARY
CLASSIFICATION NUMBER
PROFESSIONAL 15
SECRETARIAL/CLERICAL SUPPORT 10
OTHER SUPPORT 8
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Associated with GRAC will be the following personnel:

POSITION DESCRIPTION

2R SENIOR ASST. DIRECTOR

SR RSSEARCB OFFICBR-SOIL FERTILITY

6R PLANT PROTECTION

7R " " LIVESTOCK

8R " " FOOD TECHNOLOGY

9R " " LAND AND WATER DEVELOP.

11R " " HORTICULTURE/FRUIT

14R " " PLANT PROTECTION

16R FOOD TECHNOLOGIST-FOOD TECHNOLOGY

17R usmcu OFFICER S8OIL FERTILITY

22R " VEGETABLES

25R " " POST HARVEST PHYSIOLOGY

26R " " ENTOMOLOGY

27R " " PLANT PATHOLOGIST

30R " " PLANT BREEDING

31R CHEMIST - FOOD TECHNOLOGY

32R MICROBIOLOGIST - FOOD TECHNOLOGY

33R STANDARDS - FOOD TECHNOLOGY

34R PRODUCT DEVELOPMENT - FOOD TECHNOLOGY

6E SUPERVISOR EXTENSION SERVICES

9E SENIOR EXTENSION OFFICER

20E ANIMAL HEALTH - VETERINARY SERVICEKS

19 TECHNICAL

10 SECRETARIAL/CLERICAL

15 OTHER SUPPORT

26 LABORERS (EQUIVALENT)

SUMMARY

CLASSIFICATION ' NUMBER
PROFESSIONAL 19
TECHNICAL 19
SECRETARIAL/CLERICAL 10
OTHER SUPPORT 15
LABORERS (EQUIVALENT) 26
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Associated with BARC will be the following personnel:

POSITION DESCRIPTION
3R ASSISTANT DIRECTOR
10R RESEARCH OFFICER-SOILS/PLANT
12R AGRICULTURAL ENGINEER
13R : RESEARCH OFFICER-VEGETABLES
15R RESEARCH OFFICER-VET. SCIENCE
19R RESEARCH OFFICER-TREE CROPS
21R RESEARCH OFFICER-VEGETABLES
24R RESEARCH OFFICER-AGRO
HYDROLOGY
28R RESEARCH OFFICER-ANIMAL
SCIENCE & PASTURE
7E SUPERVISOR OF EXTENSION
SERVICES
10E SENIOR EXTENSION OFFICER
RESEARCH LINK
23E EXTENSION OFFICER ANDROS
29 EXTENSION AGENT SOUTH ANDROS
30E EXTENSION AGENT ANDROS
8 TECHNICIANS /HERDSMEN
5 SECRETARIAL/CLERICAL
8 OTHER SUPPORT STAFF
16 LABORERS (EQUIVALENT)
SUMMARY
CLASSIFICATION NUMBER
PROFESSIONAL 12
PARA-PROFESSIONAL 2
TECHNICAL 8
SECRETARIAL/CLERICAL ]
OTHER SUPPORT 8
LABORERS (EQUIVALENT) 16
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Associated with CIAREC will be the following personnel:

POSITION DESCRIPTION LOCATION
4R ASST. DIR. RESEARCH CIAREC
8E SUPERVISOR OF EXTENSION SERVICES "
18R R!SBARCH OFFICER-FARMING SYSTEMS "
20R " -HORTICUL. /FRUIT "
23R " " -VEGETABLE CROPS "
29R " " -~RUMINANTS & NUTRITION "
11E SENIOR EXT. OFFICER-RESEARCH/EXTENSION
LINKAGE "
28E EXTENSION OFFICER-LONG ISLAND & OTHERS "
36E !X‘I'!NBION AGENT-LONG ISLAND LONG IS.
37E " -EXUMA EXUMA
38E " " =CROOKED ISLAND CROOKED ISLAND
39 " " =ACKLINS ACKLINS
40E " " =-MAYAGUANA MAYAGUANA
4 TECHNICIANS LONG IS.
4 SECRETARIAL/CLERICAL SUPPORT "
4 OTHER SUPPORT STAFF "
8 LABORERS (EQUIVALENT) "
SUMMARY
CLASSIFICATION NUMBER
PROFESSIONAL 8
PARA-PROFESSIONAL S
TECHNICAL 4
SECRETARIAL/CLERICAL 4
OTHER SUPPORT 4
LABORERS 8
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A composite staffing for the Research and Extension Services
is shown in Table V-24.

N.B. An organizational chart for the Ministry was developed
by the Institutional Specialist and forms part of the
presentation above.

TABLE V-17 ’ LIST OF CURRENT (1989) AGRICULTURAL
POSITIONS WITH MINIMUM REQUIREMENT OF ’
TRAINING TO THE BACHELOR'S LEVEL
MIRISTRY OF AGRICULTURE, THE BAHAMAS

CLASSIFICATION NUMBER OF VICMC!ISI

DIRECTOR
SENIOR DEPUTY DIRECTOR
DEPUTY DIRECTOR

. SENIOR ASSISTANT DIRECTOR

ASSISTANT DIRECTOR

SENIOR AGRICULTURAL OFFICER
SENIOR VETERINARIAN
VETERINARIAN

TRAINEE VETERINARIAN
AGRICULTURAL OFFICER

ASSISTANT AGRICULTURAL OFFICER
TRAINEE AGRICULTURAL OFFICER
SENIOR CHEMIST-FOOD TECHNOLOGY
CHEMIST-FOOD TECHNOLOGY

ASST. CHEMIST-FOOD TECHWOLOGY
FOOD TECHNOLOGY

TRAINEE FOOD TECHMNOLOGY
ASSISTANT FOOD TECHNOLOGY
TRAINEEZ ASST. POOD TECHNOLOGY

MICROBIOLOGIST-FOOD TECHNOLOGY

ASSISTANT MICROBIOLOGIST-FOOD TECHNOLOGY

TOTAL
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TABLE V-18 COMPOSITE LIST OF PROFESSIONAL EMPLOYRES

FOR AGRICULTURAL RESEARCH SERVICES

DESCRIPTIOR

(SOIL FERTILITY)
(PLANT PROTECTION)
(LIVESTOCK)

(POOD TECHNOLOGY)

(LAND AND WATER DEVELOPMENT)
(SOILS PLANT)
(MORTICULTURE/FRUIT)

(PLANT PROTECTION)

(VET SCIENCES)

(POOD TECHNOLOGY)

(SOIL CHEMISTRY)

FARMING SYSTEMS (AGRONOMIST)
(TRER CROPS)

(HORTICULTURE AND FRUIT)
(VEGETABLES)

(VEGETABLES)

(VEGETABLES)

(AGRO. HYDROLOGY)

(POST NARVEST PHYSIOLOGY)
(ENTOMOLOGY)

(PLANT PATHOLOGY)

(ANIMAL SCIENCE AND PASTURE)
(SMALL RUMMINANTS & NUTRITION)
(PLANT BREEDING)

(CHEMIST)

POOD MICROBIOLOGYST TECHNOLOGY
POOD STANDARDS TECHNOLOGY
POOD PRODUCT DEVELOPMENT TECHNOLOGY
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MAJOR RESPONSABILITIES OF RESEARCH PERSONNEL TABLE V-19

MAJOR RESPONSABILITIES M

OVERALL RESPONSABILITY FOR RESEARCH AND ADMIRISTRATIVE ACTIVITIES OF
DEPARTMENT OF THE (AGRICULTURE).

ENSURES THE CLOEST POSSIBLE LINK VITH THE DEPUTY DIRECTOR OF EXTENSION TO

DIRECT RESPONSISILITY FOR ANNUAL PREPARATIONS OF RESEARCH ACTIVITIES AND
RESULTS.

COMMITTE MEMBER FOR APPRAISAL OF RESEARCH STAFF.

MEMBER OF THE MANAGEMENT COUNCIL RESPONSIBLE FOR INPLEMENTATION OF
INSTITUTIONAL STREGTHENING OF THE RESEARCH AND EXTENSION SERVICES.

- ——
OVERALL RESPONSABILITY FOR THE RESEARCH ACTIVITIES AT THE MAIN RESEARCH
CENTRE AT GRAC, AND THE RESEARCH CENTRES AT BARC/CIAREC

IN CONSULTATION WITH ASSISTANT DIRECTORS AT BARC/CIAREC ENSURES THAT
RESEARCH ACTIVITIES AT ALL THREE CENTRES PROPERLY AND ADBQUATELY ADDRESSES
THE RESEARCH NEEDS OF THE BAHAMAS.

SUPERVISES THE ACTIVITIES OF 3R AND 4R

FACILITATES TWO WAY FLOW OF RESEARCH PROBLEM AND SOLUTION BY DIRECT LIASION
WITH ASSISTANT DIRECTOR OF EXTERSION (GRAC).

E——
DIRECT RESPONSIBILITY FOR ADMIRISTRATIVE AND RESEARCH ACTIVITIES AT THR
BARC RESEARCH CENTRE

DIRECT RESPONSIBILITY TO ENSURE CONDUCT OF RESEARCH AND SPECIFICALLY THE
ANNUAL REPORT PREPARATION OF RESULTS FOR PRESENTATION TO THE SENIOR
ASSISTANT DIRECTOR (GRAC).

FACILITATES TWO WAY FLOW OF RESEARCH PROBLEMS AND SOLUTION BY DIRECT
LIASION WITH ASSISTANT DIRECTOR OF EXTENSION (BARC).

CONDUCTS RESEARCH INVESTIGATIONS AT THE CENTRE

SINILAR TO 3R EXCEPT TMAT IN RELATES TO CIAREC
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TABLE V-19 (CONT'D) 2072

MAJOR RESPONSABILITIES I

(s) MAJOR RESPONSABILITY IS RESEARCH IN SPECIFIC DISCIPLINE (90% OF THE WORK
PERIOD) OF THE DEPARTMENT.

(b) RESEARCH PRODUCTIVITY IS BASIS POR INCREASED EMOLUMENTS AND ADVANCEMENT.

SR (c) PROVIDES RESEARCH LEADERSHIP AND INTERACTS WITH FARMERS OR INDUSTRY
VIA-TRAINING AND OTHER COMMUNICATIVE EXERCISES.

(d) CO-ORDINATES PREPARATION OR RESEARCH BUDGETS AND PROGRAMMES.
(e) ESTABLISHES STRONG INTERNAL LINKAGES VITH THE EXTENSION SERVICE AND

EXTERNAL LINKAGES WITH INTERNATIONAL RESEARCH CENTRES AND AGENCIES.
E——

S —
RESEARCH IN SPECIFIC DISCIPLINE OF ASSIGNMENT.

(b) PROVIDES SUPPORT AND LEADERSHIP TO AGRICULTURAL RESEARCH OFFICERS AT A
MULTIDISCIPLINARY LEVEL.

(c) PROVIDES TRAINING BY CONDUCTING WORKSMOPS, FARMERS MESTINGS OR INDUSTRY
CONFERENCES AUTHOR OF EXTENSION BULLETINS, ATTENDING INTERNATIONAL

10m SCIENTIFIC CONFERENCES.

(d) RESEARCH PRODUCTIVITY WICH IS THE BASIS FOR ADVANCEMENT TO BE ADDRESSED.
PARTICIPATION IN COMMUNICATING RESEARCH TO FARMERS AND OTHER MEMBER OF THR
PUBLIC VICH IS A BASIS FOR ADVANCEMENT.

(e) MEMBER OF INTERNATIONAL SCIENTIFIC RESEARCH BODIES.

(£) 1IN CO-OPERATION WITH EXTENSION SERVICE INDENTIFY FORMULATE AND PRESENT
RESEARCH PROJECTS RELATED TO ECONOMIC PRODUCTION AND TECHNOLOGY.

THE RESPONSIBILITIES ARE BINILAR TO THOSE OF 10R.

ADVANCEMENT TO SENIOR AGRICULTURAL RESEARCH OFFICER POST IS BASED
PRODUCTIVITY IN RESEARCH.
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TABLE V-20 REQUIRED ACADEMIC QUALIFICATIONS OF RESEARCH PERSONNEL

QUALIPFICATIONS

TRAINING TO THE PHD LEVEL OR AT LEAST TO THE MATER'S LEVEL IN AGRICULTURE
OR BQUIVALENT IN A RELATED FIKLD. ADMINNISTRATIVE EXPERIENCE AND
CAPABILITY . 10 YEARS WORK EXPERIENCE.

-
SEEE 1 ABOVE EXCEPT LESS YEARS OF ADMINISTRATIVE EXPERIENCE.

H.8C DEGREE IN AGRICULTURAL SCIENCE OR BACNELOR'S AND EVIDENCE OF RESEARCH

CAPABILITIES, 5 YEARS ADMINISTRATIVIE EXPERIENCE.
— S

SIMILAR TO 3R

N.8C DEGREE IN AGRICULTURAL OR RELATED FIELD. BACNELOR'S DEGREE AND SEVERAL
YEARS EXPERIENCE VITE RESEARCH ORGANIZATION.

—
BACHELOR'S DEGREE IN AGRICULTUAL ENGINEERING OR MASTERS DEGREE IN
AGRO-HYDROLOGY .

— E—
H.8C DEGREE IN AGRICULTURAL OR RELATED FIELD. RESERCH ACTIVITY AB EVIDENCE
BY PUBLISHED REPEREED IN FORMATION.

——
N.8C DEGREE IN AGRICULTURAL OR RELATED FIELD. B.SC. DEGREE VITH SEVERAL

YEARS EXPERIENCE IN A RESEARCH ORGANIZATION.
—
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TABLE V-21

COMPOSITE LIST OF PROFESSIONAL AND
PARA-PROFESSIONAL EMPLOYEES
FOR AGRICULTURAL EXTENSION SERVICES

DESCRIPTION

IMAL CONTROL & ABATTOIR (VET SERVICES)
IMAL HEALTR (VET SERVICES)

EXTENSION (VET SERVICES)
EXTENSION (VET SERVICES)
EXTENSION OFFICER (ANDROS)
EXTENSION OFFICER (ABACO)
EXTENSION OFFICER (ELEUTHERA)
EXTENSION OFFICER (GRAN BAHAMA)
EXTENSION OFFICER (CAT ISLAND)
EXTENSION OFFICER (LONG ISLAND)
EXTENSION OFFICER (SOUTH ANDROS)

EXTENSION AGENT
EXTENSION AGENT
EXTENSION AGENT
EXTENSION AGENT
EXTENSION AGENT
EXTENSION AGENT
EXTENSION AGENT
EXTENSION AGENT
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MAJOR RESPONSABILITIES OF EXTENSION PERSONNEL .

(a)

(b)

(e)

(@)
(o)

MAJOR RESPONSABILITIES OF EXTENSION PERSONNEL

OVERALL RESPONSABILITY FOR EXTENSION AND TRAINING ACTIVITIES, VETERINARY
SERVICES AND THE ADMINISTRATION OF THE DEPARTMENT (AGRICULTURE)

ENSURES THE CLOGEST LINK WITH THE DEPUTY DIRECTOR OF AGRICULTURE TO ENABLE
TWO-WAY FLOV OF PROBLEM ORIENTED ADAPTIVE RESEARCH AND DISSEMINATION OF
RESEARCH RESULTS TO THE BAHAMAS.

DIRECT RESPONSIBILITY FOR ANNUAL PREPARATIONS OF EXTENSION ACTIVITIES
REPORT, HIGHLIGHTING RESEARCH NEEDS AS WELL AS OTHER PROBLEMS IN BAHAMAS.

COMMITTEE MEMBER POR APPRAISAL OF EXTENSION STAFF.

MEMBER OF THE MANAGEMENT COUNCIL RESPONSIBLE FOR IMPLEMENTATION OF
INSTITUTIONAL STREGTMENING OF THE RESEARCH AND EXTENSION SERVICES.

(a)

(b)

-
OVERALL RESPONSABILITY FOR REGION AGRICULTURAL TRAINING PARTICULARILY
IN-SERVICES TRAINING, RELATIVE TO ADMINISTRATIVE, TECHNICAL AND GENERAL
EXTENSION SEVICES

SUPERVISES THE ACTIVITIES OF 12E AND 13E

(a)
(b)

(e)
(a)

(e)

—
OVERALL RESPONSABILITY FOR ALL VETERINARY SERVICES IN THE BAHAMAS.

DIRECT RESPONSIBILITY FOR SUPERVISING THE ACTIVITIES OFf POSITIONS 19E, 20E,
218, 22x.

REPORTS DIRECTLY TO THE DEPUTY DIRECTOR OF EXTENSION.

PREPARE AND SEXZK APPROVAL FOR NE TEMMS OF REFERENCE FOR ALL VETERINARY
PERSONNEL .

TO ADMINISTER THME ORGANIZATIONL AFFAIRS ENSURING THE SMOOTH RUNNING OF NEAD
OFFICE.
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TABLE V-22 (CONT'D)

——
MAJOR RESPONSABILITIES

(a)
(b)

4 (c)

(4)
()

(b)

L3
(e)

(4)

OVERALL RESPONSIBILITY FOR PLANT QUARANTINE FACILITIES AND SERVICES.

DIRECT RESPONSIBILITY POR PROMOTING AND FAMILIARIZING THE PUBLIC CONCERNING
AVAILARILITY OF PROPAGATED PLANTS.

RESPONSIBLE FOR MANTIAINING INTERNATIONAL CONTACTS AND ENRSURING THE
INTRODUCTION OF NEW PLANT SERVICES.

RESPONSIBLE FOR OVERSEEING MANAGEMENT OF THE BOTANICAL GARDENS.

RESPONSISLE FOR SUPERVISING THE ACTIVITIES OFf POSITIONS 15E, 16E, 17E AND
iee.

OVERALL RESPONSISILITY FOR INFORMATION AND COMMUNICATION SYSTEMS WITHIN THE
EXTENSION SERVICE.

RESPONSISILITY FOR SECURING MARKETING INFORMATION OF RELEVANCE AND
IMPORTANCE TO TME FARMING AND AGRO-INDUSTRIAL SECTOR.

RESPONSIBILITY FOR SUPERVISING THE DIFFERING COMMUNICATION MEDIA ACTIVITIES
DIRECTED TO FARMERS AND POTENTIAL FARMERS.

SUPERVISES THE ACTIVITIES OF THE DEPARTMENT LIBRARIAN.

(a)

(b)

(e)

OVERALL RESPONSIBILITY FOR THE REGIONAL EXTENSION SERVICES OF NEVW
PROVIDENCE, ELEUTHERA . AND CAT ISLAND.

RESPONSIBILITY FOR INTER-ACTING WITH OTHER REGIONAL SUPERVISORS TO ENSURE
THAT TME COUNTRY AS A WHOLE IS ADEQUATELY AND FAIRLY SERVED.

RESPONSIBILITY TO ENSURE THAT TWO-WAY FLOW OF RESEARCH AND EXTENSION
ACTIVITIES ARE APPROFIATE FOR THE REGION SUPERVISED.
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TABLE V-22

TABLE V-22 (CONT'D) sors

—
MAJOR RESPONSABILITIES
- -
SIMILAR TO 6E BUT LONG ISLAND, EXUMA, CROOKED ISLAND, ACKLINS AND
MAYAGUANA .

(a)

(b)

(e)

E—— —

THE PRIMARY REPONSIBILITY AT THIS LEVEL IS TO BR INFORMED OR THE MOST
INTIMATE TERMS CONCERNING TNE PROBLEMS IN THE AREA REQUIRING RESEARCH
ATTENTION (CROP CARE) AND ENSURING THAT RESEARCH INFORMATION CONCERNING
SOLUTIONS IB TRANSMITTED TO FARMERS ON A TIMELY BASIS.

DEVELOPMENT OF DETAILED INFORMATION SECURED FROM THE LITERATURE IN THE
OF SUBJECT MATTER SPECIALIZATIOR AND ENSURE THMAT 1T IS COMMUNICATED TO THE
FARMING PUBLIC.

IN ASSOCIATION WITH RESEARCH PERSONNEL DEVELOP A PROTOCOL TO ADDRESS
PROBLEMS DESTINED FOR RESEARCH INVESTIGATIONS.

SIMILAR TO 9% FOR PARTICULAR SUBJECT MATTER (CROPS).
——

SIMILAR TO 9E FOR PARTICULAR SUBJECT MATTER (LIVESTOCK).

N
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TABLE V-22 (CONT'D) 4o0rs

13z

142

15

MAJOR RESPONSABILITIES
—
UNDER THME DIRECT SUPERVISION OF THE ASSISTANT DIRECTOR TRAINING (2E) TO BE
RESPONSIBLE FOR DEVELOPMET OF TRAINING IN TECHNICAL OR SUBJECT MATTER
SPECIALITIES.

(a)

(b)

(e)

UNDER THE DIRECT SUPERVISION OF THE ASSISTANT DIRECTOR TRAINING (2E) TO BR
RESPOONSIBLE FOR DEVELOPMENT OF TRAINING IN THE ADMINISTRATIVE OR
SUPERVISORY CATEGORIES.

TO BE RESPONSIBLE FOR DEVELOPING AND EFFICCIENT LIBRARY FACILITATING THR
REQUIREMENTS OF RESEARCH AND EXTERNSION WORKERS IN AGRICULTURE.

TO PREPARE ACEPTABLE BUDGET, AND IN AN BQUITABLE MANNER ENSURE THMAT
ACQUIRED LIBRARY VOLUMES MEET TNE NEEDS OF THE BROAD CROSS SECTION OF
RESEARCHMERS AND EXTENSION WORKERS.

TO MAINTAIN INTERNATIONAL CONTACTS WITH SPECIALIZED INPORMATION CENTRES
DEVOTED TO AGRICULTURAL RESEARCH AND EXTENSION.

(a)

(b)

(e)

16z

178

UNDER THME DIRECTION OF SENIOR EXTENSION OFFICER (4E) TO BE THE RESOURCE

PERSON MONITORING THE ENTRY OF PLANTS OR PLANTING MATERIAL INTO THE
BAHAMAS .

TO PARTICIPATE IN FIELD SURVEYS AIMED AT ACQUIRING INORMATION RELATIVE TO
LOCAL PESTS AFPFECTING PLANTS.

TO PROVIDE AS NEEDED INFORMATION CONCERNING CONTROL MEASURES TO MINIMIZE
PLANT INFESTATIOR.

(a)

SIMILAR TO 15E BUT I8 FIELD OF PLANT PATHOLOGY.

(a)

(®)

(e)

—— —
UNDER THE DIRECTION OF THE SENIOR EXTENSION OFFICER (4E) ACQUIRES AND MAKES
AVAILABLE TO FARMERS PLANTING MATERIAL FROM INTERNATIONAL SOURCES.

DEVELOPS LOCALLY AND MAINTAINS APPROPIATE SEEDLINGS REQUIRED FOR TREE
DEVELOPMENT PROGRAMMES IN ALL ISLANDS.

RESPONSIBLE FOR THE SALE OF SEEDLINGS TO THE PUBLIC.
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TABLE V-22 (CONT'D) Sors
; E———
MAJOR RESPONSABILITIES

UNDER THE SUPERVISION OF THE SENIOR EXTENSION OFFICER (4E) NAVE OVERALL
RESPONSIBILITY FOR THE BOTANICAL GARDENS ENSURING ITS PROPER ADMINISTRATION
AND MAINTENANCE.
182
(b) ACQUIRES EXOTIC PLANT MATERIALS AND PARTICIPATES IN ENSURING THE COLLECTION
AND MANINTENANCE OF LOCAL PLANT OF COMMERCIAL AND BEAUTIFICATION VALUR.
. ——
(a) TO OVERSEE THE ADHERENCE TO THE CODE OF OPERATION BY THE ABATTOIR ERSURING
THE DELIVERY OF WHOLESOME MEAT AND MEAT PRODUCTS TO TME PUBLIC.

198
(b) RESPONSIBLE FOR TNE ADMINISTRATION OF THE DOG CATCHING ACTIVITIES VITH
HUMANE HANDLING AND DISPOSAL.

—
RESPONSIBLE FOR THE VETERINARY SURVEILLANCE PROGRAMME ENSURING UP TO-DATE
METHODOLOGY FOR DIAGNOSIS AND THE APPROPRIATE ACTION FOR CONTROLS.

TO BE RESPONSIBLE FOR TME DELIVERY OP ON-FARM HEALTK CARE AND THE
INSTITUTION OF PREVENTATIVE PROGRAMMES IN THNE NORTH SUB-PROJCET AREA.

SIMILAR TO 21E FOR THE SOTHEASTERN SUB-PROJCET AREA.
. — —
(a) TO ENSURE THE DISSEMINATION OF INFORMATION RELATED TO CROP PRODUCTION,
LIVESTOCK, MANAGEMENT, PEST AND DISEASE CONTROL ON AN ISLAND-VIDE BASIS.

(b) IN CO-OPERATION WITH THE RESEARCH BRANCH, ESTABLISH AND MAINTAIN
DEMOSTRATION AND EXPERIMENTAL PLOTS IN FARMERS' FIELDS.

23E-28% J(c) 1IN SUPERVISING EXTENSION AGENTS ENSURE THE COLLECTION OF DATA RELEVANT TO
ALL AGRICULTURAL ACTIVITIES ON THE ISLAND.

(d) TO SUPERVIBE THE APPLICATION POR CREDIT AND PREPARE PROGRESS REPORT ON
BURROWER. :

(e) TO APPRAISE THE RESEARCH BRANCH OF SERIOUS PROBLEMS NEEDING CORRECTIVE
ATTENTION
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REQUIRED ACADEMIC QUALIFICATIONS OF EXTENSION PERSOWNEL TABLE V-23

MAJOR RESPONSABILITIES

TRAINING TO THE PHD LEVEL OR AT LEAST MASTER'S LEVEL EN AGRICULTURE OR
BQUIVALENT IN A RELATED FIELD. ADMINISTRATIVE EXPERIENCE AND CAPABILITY.
10 YEARS WORK EXPERIENCE.

-
SER 1E ABOVE EXCEPT LESS YEARS OF ADMINSTRATIVE EXPERIENCE
-

DOCTOR OF VETERINARY MEDICINE AND AT LEAST 5 YEARS OF ADMINSTRATIVE.

TRAINING TO MASTER'S DEGREE LEVEL ADMISTRATION OR MANAGEMENT FIELD.
AGRICULTURAL BACKGROUND DESIREABLE.

TRAINING TO MASTER'S DEGRER LEVEL MAKING OR COMUNICATIONS FIELD. 5 YEARS
WORK EXPERIENCE.

— mm— .
BACHELOR'S DEGREE IN AGRICULTURE WITH AT LEAST 10 YEARS EXPERIENCE IN
ADMINISTRATION. FAMILIARITY WITH AGRICULTURAL REGIONS OF THE BAHAMAS.

SIMILAR TO 6E.
m— —
9z (a) TRAINING TO MASTER'S DEGREE LEVEL IN AGRICULTURAL WITH SPECIALIZATION IN
PLANT PATHOLOGY OR ENTOMOLOGY FIELD. EXPERIENCE IN EXTENNSION NECESSARY.
-
102 (a) SIMILAR TO 9E EXCEPT WITH SPECIALIZATION IN VEGETABLE CROPS, TRER CROPS OR
AGRONOMY .

— —
SIMILAR TO 9% ERCEPT SPECIALIZATION IN ANIMAL SCIENCE.

BACHELOR'S DEGREE IN LISRARY SCIENCE WORK EXPERIENCE NECESSARY.

—— —

BACNELOR'S DEGREE IN AGRICULTURAL WITH SPECIALIZATION IN ENTOMOLOGY. J
—

92




(a) BACHELOR'S DEGRER IN AGRICULTURAL WITH SPECIALIZATION IN PLANT PATHOLOGY.

QUALIFICATIONS
———

(a) BACHELOR'S DEGRER IN AGRICULTURAL WITH SPECIALIZATION IN NORTICULTURE.

R

- — —
(a) BACHELOR'S DEGRER IN AGRICULTURAL WITR SPECIALIZATION IN NORTICULTURE OR
MARKETING.

DOCTOR OF VETERINARY MEDICINE.

BACHELOR'S DEGREE IN AGRICULTURAL WITH SPECIALIZATION IN EXTENSION.

DIPLOMA IN AGRICULTURAL FROM AN APPROVED INSTITUTIOR WITH AT LEAST THREER
YEARS WORK EXPERIENCE IN AGRICULTURE. MANAGERIAL TRAINING AND ASSET.
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TABLE V-24 COMPOSITION FOR RESEARCH AND EXTENSION SERVICES

CLASSIFICATION

PROFESSIONAL

PARAPROFESSIONAL

TECHNICAL

SECRETARIAL/CLERICAL

OTHER SUPPORT 8

l LABOURER (EBQUIVALENT)

1/ GLADSTONE ROAD AGRICULTURAL COMPLEX
2/ BAHAMAS AGRICULTURAL RESEARCH CENTER
3/ COPPICE ISLAND AGRICULTURAL RESEARCH AND EXTENSION CENTER
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5.4 The Coppice Islands Agricultural Research
and Extension Centre (CIAREC)

Given the expanded role agriculture is to play in the
development and diversification of the Southeastern islands an
agricultural research and extension centre should be in place.
The development of this sub-regional research and extension
facility should provide a new breed of farmers with greater
access to technical information and timely input supply that are
relevant and appropriate to specific Southeastern island needs.

The following services will be provided:

Research information having a direct bearing on the
Southeastern islands.

Extension specialist assistance to farmers in all
Southeastern islands.

Facilities and expertise to ensure short courses in
agricultural production, livestock management and
market information.

Seminars on agricultural issues peculiar to the area
that affect farmers.

Serve as a base for input supplies when necessary.

This centre to be located in Long Island will serve the
Research and Extension needs of the Southeastern Island
specifically and in a general way the needs of the Bahamas as a
whole. '

It is desirable that sufficient land space be included on
the site to accommodate some field experiments involving crops
and livestock. A minimum area of ten (10) acres is proposed.

The buildings to be constructed will include:

Research/Extension Station

Staff housing

Storage/Machinery shed

a. Research/Extension Station

95



The station building will be designed to accommodate
both Research and Extension Personnel. A total of
4,800 sq. ft. as set out below will be needed.

4,800 sq. ft. to include:

* Reception/Waiting 300 sq. ft.
* 2 Executive offices 500

* 6 Standard offices 900 " "
* Multi-purpose laboratory 1,000 " "
* Conference Room 300 " "
* Library 200 " "
* Toilet Facilities 500 " "
* General storage 300 " "

4,000 x 20%

circulation etc.
Staff Housing

Staff housing for the professional research and
extension personnel will be provided. The total of
13,000 sq. ft. required will be as follows:

13,000 sq. ft. to include:

* 2 three-bedroom houses 3,000 sq. ft.
for Directors

* 6 townhouse type
apartment block for

officers 9,000 sq. ft.
* Central wash-house,
garbage etc. 1,000 sq. ft.

13,000 sq. ft.

Storage/ Machinery shed

A storage shed to house fertilizers, seeds and other
agricultural inputs as well as provide parking for
machinery will be required.

A total of 1,000 sq. ft. is adequate.

The total cost of $§1.133 million for land and buildings
is shown in Table V-25.

With respect to the multi-purpose laboratory, it is

envisaged that sufficient and appropriate equipment
will be provided from the agricultural budget.
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TABLE V-25

LAND AND BUILDING COSTS FOR COPPICE ISLAND

AGRICULTURAL RESEARCH AND EXTENSION CENTRE

COMPONENTS FOREIGN LOCAL GRAND
EXCHANGE FUNDS TOTAL
LAND (10 ACRES) - 20,000 20,000
RESEARCH/EXTENSION
BUILDING (4,800 8Q. FT.) 192,000 96, 000 288,000
HOUSING (13,000)
2 HOUSES, 6 TOWNHOUSES 520,000 260,000 780,000
STORAGE/MACHINERY
SHED (1,000 8Q. PT.) 30,000 15,000 45,000
TOTAL 742,000 391,000 {1,133,000

5.5 Graduate Training

Critical to the successful implementation of the project
relating to an organized Research Extension and Training Division
is the provision of sufficient trained personnel and expertise to
implement the project and assure its continuing operation.

It is proposed that over the initial five (5) year period of
the project, a total of twenty five (25) selected candidates from
the Ministry of Agriculture be sent for training in Researcha nd
Extension in specific areas of specialization at selected
Universities as outlined in Table .

This would be on a phased basis with eight candidates in
each of the first and second years of the project and nine
candidates in the third year of the project. With a projected
requirement of two years to complete the Master's degree
programme, all twenty five (25) candidates would be trained
within the five-year period.

The estimated cost of $267,058, all of which is in foreign
exchange is shown in Tables V-26A to V-26C, and summarized in
Table V-27 as twice the cost to accommodate two years of research
training.
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5.6 Technical Assistance

At the project implementation stage, much of the current
staff would not have had the experience or training to adequate
levels that would ensure leadership in determining designing and
prioritizing research extension and training activities. 1In this
period technical cooperation will be required. A schedule of the
proposed consultants is shown in Table V-28. The two central
positions (A and B) relating to the setting up of a Research and
Extension organization are relatively short-term, but with some
continuity on an intermittent basis. The additional five
positions are of longer term to ensure firstly, proper start-up
and continuation of initiated projects in the differing
disciplines and secondly, allowing for some interaction with
research personnel returning after being trained for research.

Total costs for technical cooperation are estimated at

§690,000 over the project period (Table V-28). All costs are in
foreign exchange. A summary is provided in Table V-27.

5.7 Transportation Needs

Arising out of the increased activity of extension services
on all islands in the project area as a whole, it is to be
expected that transportation will be needed to facilitate access
and communication with farmers.

A total of thirteen (13) pick-up trucks at a cost of

$195,000 foreign exchange will be required and is shown in Table
V-27 °

5.8 Technical Cooperation in Training

Against the background of limited exposure by the current
staff in the Ministry to extension training, an efficient and
speedy process to achieve both objectives would be an organized
programme developed and conducted with technical assistance. The
UNDP as an international agency is disposed to offer such
assistance.

The categories of extension personnel to be accommodated
should be:

(a) Administrative/supervisory.

(b) Technical or subject matter specialists.
(c) Extension officers.

(d) Extension agents (para-professionals)
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6 SUMMARY OF COSTS

A summary of the costs related to the Research, Extension
and Training Services sub-project is shown in Table V-27.

7 BENEFITS

wWithin the context of the overall objectives of the project,
research extension and training have been treated as related
functions instrumental in increasing productivity and production
in the agricultural pursuit of the islands individually and
collectively.

Immediate support and long-term institutional building
beyond the investment period has therefore been the focus.

Under current conditions of major deficiencies in research
information relating to increased productivity, the adaptation of

‘research results and material generated elsewhere can only be

viewed as a temporary measure needing verification under specific
local conditions. This verification is designed in the research
programmes outlined above. :

An effective extension service is not possible with absentee
participants. The need for day-to-day interaction with farmers
on each island has therefore been the design. Operational and
functional linkages between research and extension is mandatory
and should devolve from the project outlined.

The absence of an institutionalized training programme for
extension personnel as well as external training for the farming
public has been addressed in the project design.

The socio-economic considerations and benefits relative to
the development of an agricultural sector have been dealt with in
great detail by other mission specialists. What is being
emphasized here is the fact that the most serious constraint to
the development of a productive agricultural sector in the
Bahamas lies in the absence of research extension and training
facilities. Unless this is addressed immediately and given the
highest priority, much that follows in an attempt to provide
other support services will be a total waste.

In most countries the principal agent to ensure such
facilities is the government since the benefits derived are not
merely restricted to farmers - the most active participants - but
the country as a whole. The matter of maintaining agricultural
residents of the differing islands in their present abode and
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diminishing the appeal of urban drift needs to be restated as a
solution to a grave problem.

8 BENEFICIARIES

There are three major farming systems in the Bahamas
consisting of subsistence farmers, medium and small-scale
commercial farmers and large-scale corporate farming.

The structuring of the Research Extension and Training
Division and the execution of the components of the Project would
be of benefit to all farming enterprises. While the number of
corporate farmers are few, the enterprises nevertheless are on a
scale that dwarfs the total area occupied by subsistence, small
and medium commerical farmers whose numbers are shown in Table .

While corporate farmers in most instances bring in their own
technologies and rely on external technical consultations, the
other beneficiaries cannot afford this option and are therefore
the primary beneficiaries. It is to be expected that as research
efforts are widened, corporate farmers will increasingly come to
rely on local expertise.
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3.

4.

TABLE V-27 SUMMARY OF PROJECT LOAN FACILITY
REQUIREMENTS FOR RESEARCH AND
EXTENSION SERVICES

COPFPICE ISLANC AGRICULTURSOL RELSEASCH
AND EXTENSICN CERTRE

FCET GRADUATLC TRAINING PROGRAMMC
CONSULTANCIES
MOTOR VEHICLE PURCHASES

TOTAL

104

1,133,000

536,11€

690,000

195,000

2,552,11€
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10.

11.
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CHARACTERISTICS OF RECOMMENDED AGROCHEMICAL
' TO BE OF WIDE USE IN THE BAHAMAS

1989

APPENDIX 1
1 OF 10

f mmon_ Name

ther Name
lys;cal Characteristics
[lublll*V in water

sticide oroperty

Iops
|t,,
Comment

rmuelations and Source

MALATHION
Liquid
145 mg/litre

Non-svstemic .insecticide an

miticide (acaricide).

Wide range of horticultural and
agricultural crops

Variable

Z8G0 mg/kg rats.

Known to damage cucumber. strinag
and sauash in the greer house
Erfective against mosquitoes.

EC 25-1000 a. ai/litre
WP 250-500 a/kg.
CYANIMIDE
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CHARACTERISTICS OF RECOMMENDED AGROCHEMICAL
TO BE OF WIDE USE IN THE BAHAMAS

AYreNUIAX 1
20F 10

1989
Common Nam DIAZ INGN
Qther Name Basudin
Physical Characteristics Liquid

Solubility in water

Preticide property’
Crops
late
-D
S50

Comments

Formulations and Source

40 ma/litre

Non-systemic insecticide for
sucking and leat+ eating insects.

Corn, potatoes, fruit trees,
horticultural crops

Variabile

300-400 mg/ka rats.

Used in household at hiagh
concentrations against roaches.

Basudin 60EC &00 g/litre
Basudin 40WP 400 g/kg.
GEIGY

- — -

edh b ikl el s aes




APPENDIX 1

CHARACTERISTICS OF RECOMMENDED AGROCHEMICAL 3 OF 10
TO BE OF WIDE USE IN THE BAHAMAS
1989
meod Name CAREARYL

Eher Name ’ Sevin
ysical Characteristics Crystalline Solid

Flubility in water
psticide FProperty
rops

ates

LD
S0

lommen t

srmulation and Source

120 ma/litre

Contact and stomach insecticide
with slight systemic prooerties.

Fruits, vegetables and other crops
0.25 - 2.0 kg ai/ha

850 mg/kg rats.

Toxic to bees

WP S00 to 850 am ai/ka
UNION CARRIDE
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CHARACTERISTICS OF RECOMMENDED AGROCHEMICAL

APPENDIX 1
4 OF 10

TO BE OF WIDE USE IN THE BAHAMAS

1989
Common Name BENOMYL
Qther Name EBenlate

Physical Characteristics
Solubilitv in water

Pesticide property

Crops
Rate (Kg/Ha)

LD
S0

Comment

Formulations and Source

Crvstalline Solid
4 mg/kag

Systemic fungicide
with miticide properties

Fruits, vegetables, ornamentais

Vegetable crobs 140 - 550 g. ai/h.

10,000 mg. ai/kag rats.

Decomposes under moist conditions
in soil. Used as a post harvest
dip for fruit and vegetabies

2 =200 a/1001.

WP SO0 am ai/ka.
DUFONT

- - v =

- W - B e e W e . WM o - = -

R




APPENDIX 1

CHARACTERISTICS OF RECOMMENDED AGROCHEMICAL 5 OF 10
TO BE OF WIDE USE IN THE BAHAMAS
1989
1
ammon Name MANCOZEH |
ther Name Dithane M-45
wsical Characteristics FPowder
nlubility in water Insoluble
esticide property Fungicide, ertective against a

wide range of ftuncgi.

"ops ’ _ Fotatoes, tomatoes.ornamental
| tree crops.

te Generally used 1.4 to 1.9 ko
ai/ha.

"

S0 : 8,000 mg/kg rats.

smment Contains zinc and manganese.

rmulations and Source WF

ROHM AND HAAS

L.




CHARACTERISTICS OF RECOMMENDED AGROCHEMICAL

APPENDIX 1
6 OF 10.

TO BE OF WIDE USE IN THE BAHAMAS

1989

6. Common Name
Other Name.
Physical Characteristic
Solubilitvy in water
Pesticide Froperty

Crops

.Rate

Comment

Formulation

BORDEAU MIXTURE

Tribasic Copper Sulphate
Elue precipitate
Inscluble

Protective fungicide

Used as a foliar application tor

potatoes., bananas and most crop

plants at stages of growth when
its phytotoxicity

1Kg CuS0O .SH +1.25 KG6. Cu(OH)

4 2
in 100 litres water for HV
application and (4ka+Zkg+100
litres for LV aoplication.

It is incompatible with alikali
sensitive pesticides such as
oraanophosphorus compounds or
carobamates.

WF

—— o - s S ¢ S | © - - . a———— P e = W

- 0 oS - 0 1O e 0 s Y —
-




Common Name

Other Name

Physicai Characteristic
Solubilify in water
Pesticide property
Crops

Rate

LD
S50

Source

Sluo Bait

Crystalline

200 mg/litfe
Molluscicide
Vegetables, tree crops.

Variable

600 - 1000 mg/ka dogs

HOECHST
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1989
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CHARACTERISTICS OF RECOMMENDED AGROCHEMICAL
TO BE OF WICE USE IN THE BAHAMAS
1989 -

Common Name FARAQUAT

Other Name ‘ Gramoyone

Physical Characteristics Crystalline

Solubility in water Compietely solublé

Pesticide property- . Herbicidé

Crops Destroys areen plant tissue

Rate Inter row vegetable crops

: 560 - 1120 g/ha :
Inter row tree crops
280 - S60 g/ha
Fastures 140 - 2210 g/ha
LD
S0 150 ma/kg rats.

Comment Rapidly inactivated on contact
with soil’ particularly i+
alkaline

Formulation and Source . Gramoxone ICI irSGPRA 276

Gramoxone Special (50PRA) SSg/
litre
IMPERIAL CHEMICAL INDUSTRIES
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CHARACTERISTICS OF RECOMMENDED AGROCHEMICAL 9 OF 10
TO BE OF WIDR USE IN THE BAHAMAS

1989

Common Name
OQther Name
Physical Characteristics
Solubility in water

Pesticide property

Rate

LD
S0

Comment

Formulations and Source

GLYFHOSATE

Round-uo

Crystalline

12 g/litre
Post-emergence herbicide

X
0.34 - 1.12 kg ae’/ha for annual
species
1.68 - 2.24 kg ae/ha tor
operennial species

4050 mg ae/kg rats.
Strongly absorbed by spil

480 Q/litr
MONSANTO

Xae = acid equivalent
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CHARACTERISTICS OF RECOMMENDED AGROCHEMICAL
TO BE OF WIDB USE IN THE BAHAMAS
1989

Common Name - ' V CARBOFURAN
Jther Name Furadan
*hysical Characteristic Crystalline Solid
5o0lubility in water 700 mag/litre
“esticide property Systemic acaricide, insecticide

and nematicide.
_rops ’ : Corn, brassicas. citrus, banana
Rate Foliar at 0.25 - 1.0 kg ai/ha

for insects and mites.
0.5 - 4.0 kg/ha in the seed
furrow for soil and foliar

feeding insects.
é6 - 10 kag/ha broadcast for the
control o+ nematodes.

.D

50 . : 8 - 14 mg ai rats.

~omment It is unstable in an alkaline
: media. :

-ormulation and Source WP 750 g ai/kg..

FMC CORFORATION
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LA
PHYSIOGRAPHIC REGIONS OF THE BAHAMAS

There are 17 islands or groups of islands in The Bahamas which can be
deemed to have some measurable agricultural output. For agricultural
assessment, there are significant differences between islands in terms of
rainfall, vegetation, soil, surface deposits, presence of ground water and
capabﬂitus for ground wator replenishment. The discussion which follows
is based on Little et. al. (1977).

The most obvious distinction between the islands is in vegetation,
leading to the division between the Pine Islands and the Coppice Islands.
The Pine Islands are the four larger northern and central islands: Grand
Bahama, Andros, New Providence and the Abacos. These have natural forests
of Caribbean pine, and, generally a wetter, cooler climate. The pine
forests occupy the soily rock plains, which are rough slightly elevated,
ground and minor rigdes where the density of the forest and size of the
timber is a wuseful indicator of the agricultural potential of the
underlying land. :

The remaining islands, which are in the southeastern Bahamas, were
originally covered with hardwood forests and shrubland. Cont inuous
occupation and exploitation over several hundred years have reduced this to
closely spaced stands of narrow-stemmed, semi-deciduous and evergreen
broad-leaved trees, often only 10 to 15 feet (3-4.5 metres) high, and
rarely exceeding 35 feet (10 metres). The density and size of this
woodland vary according to the quantity and seasonality of the rainfall,
s0 that in the southeast it is reduced to sparse cover more clm‘ly
resembling thorn woodland or desert scrub than the more abundant cover
of the wetter central islands.

The classification of the islands can, therefore, be summarised as:

Pine Islands: Rainfall - 40 to 60 in, Grand Bahama,
the Abacos, Andros and New Providence

Coppice Islands: Rainfall - 40 1inches, Eleuthera, Cat
Island, San Salvador

Rainfall - 30 to 40 in, Long 1Island,
the Exumas, Crooked Island, North and Central
Acklins, Mayaguana

Rainfall - 30 inches, South Acklins Inagua.

1\ This section is based on Little et. al. (1977) Land Resources of The
Bahamas, Land Resources Division, Ministry of Overseas Development,
U. K., and FAO Report.
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In the Northern Islands the rainfall pattern is characterized by high
annual falls which are unevenly distributed between a warm, wet summer
season from May to October and a dry, cooler winter from November to April.
Reliable long-term rainfall records are limited, and data used are from the
20 year summary (1951-1970) prepared by the Meteorological Office.

The preceding is set out in Table 1, below, for a series of selected
locations throughout the 1Islands, and arranged 1in a north-south
sequence. All the data are for a consistent period (1951-1970), except
that for BARC (North Andros). There were no long-term data available for
North Andros; however, considering its agricultural significance, the data
for BARC were used despite the discontinuity of that data and the other
information.

In assessing the agricultural potential of the various 1islands, the
key parameters are the total rainfall, the distribution of the rainfall and
the effective rainfall. The four northernmost islands all have between 50"
and 60" of rain per year. In contrast, the four southernmost islands are
the driest, with 45-55X of that amount, or 27.5" to 35.7" per year.

The absolute rainfall is not as important as is the reliability, so
that farmers can plan their production and investment with some certainty.
The reliability of the rainfall can be demonstrated by data prepared by
Little et. al. (1977) on the expectation of a given amount of rain. (See
Table 2). . :

The next important parameter is distribution. On a year-round basis,
all islands share the same pattern, with a drier period of six months from
November to April and a wetter period from May to October. The
distributions vary from as little as 20x of total rain in New Providence in
this period, to 35% to 40x in Mayaguana and Great Inagua. As a consequence
of this variable distribution, the most favoured islands for winter
rainfall are Abaco, Grand 8ahama and North Andros, with 14.5" to 18" in
this milder period, while all other islands fall in the range of 9.5 to
13.5". By contrast, of course, are the much larger amounts of rain in the
summer, which, couplod with high temperatures, make growing conditions more
difficult, especially for temperate crops.

The other aspect of distribution which is important is the way in
which the rain falls. Most of the susmer rain in The Bahamas falls 1in
intense local storms which can produce wide variations in incident rain at
close locations and which create local problems for producers.




Nassau New Providence _
1.90 1.57 1.38 1.89 4.83 9.23 6.08 6.30 7.52 8.31 2.29 1.52 52.82

Harbour Island Eleuthera
1.83 1.62 1.74 1.28 4.10 6.91 3.38 4.83 6.29 8.51 2.46 1.95 44.90

Rock Sound Eleuthera

2.74 2.79 1.35 1.90 6.29 8.40 4.96 6.68 7.21 8.24 3.79 1.76¢ 56.10
2.40 1.81 1.39 1.30 4.35 6.32 3.07 5.43 5.46 9.29 3.10 1,97 44.89
GeorgeTown Exuma

1.81 1.01 0.74 1.22 4.97 7.17 3.16 4.05 4.47 6.63 2.33 2.22 39.78

Clarence Town Long Island
1.86 1.01 0.97 1.31 4.06 5.21 2.29 2.67 3.85 7.16 3.30 1.96 35.65

Long Cay Crooked Island
1.28 0.71 0.96 2.06 4.05 4.90 2.87 3.42 4.42 5.92 2.75 1.34 34.687

Abraham's Bay Mayaguana
1.60 1.86 1.32 1.93 3.04 3.49 1.85 2.53 4.15 5.42 4.48 2.33 34.00

APPENDIX 4
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TABLE 1 Summery of Mean Annual Rainfall (inches) at selected
locations in The Bahamas, All stations 1951 - 1970
except BARC, 1974 - 1983
Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec Total
Green Turtle Cay Abaco
3.00 3.27 3.21 2.93 6.00 8.94 5.44 5.25 8.91 8.41 3.24 2.30 60.90
west End Grand Bahama
2.18 3.31 3.22 2.48 4.01 8.07 5.60 6.40 7.46 6.93 1.76 1.87 53.29
Bahamas Agricultural Research Centre Andros
|
. Source: Meterological Office Nassau and BARC Andros
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TABLE 2 Mean and Expected Rainfall for Selected Northern and
Southeastern Islands in the Project Area

Estimated %

Minimum Annual probability of -
Mean Annual Rainfall expected receiving less

No 1Island Rainfall Inches 8 yrs out of 10 than 40 in. 30 in.
1 Eleuthera 45.0 37 12.0 3.0
4 Abaco 62.1 51 4.3 0.62
§ Grand Bahama 50.8 42 16.0 3.0
30 in. 20 in.
6 Long Island 35.7 28 26 3.0
T Cat Island 40.0 33 13 1.2
8 Exuma 31.7 31 19 2.0
11 Mayaguana 34.0 25 35 9.0

Source: Little et. al., Table 1., page 10.

There is the difficulty of maintaining steady growth in crops when
rainfall occurs in brief high intensity storms followed by periods of dry
weather. The soil and base rock are receptive to intense falls of rain and
there 1s little runoff, so moisture is rapidly lost to the plant. It is
for this reason, especially, that farmers 1ike to crack open the rock by
ripping, before planting tree crops, so that the trees can tap the
underground reserves through deep root growth. It also reinforces the need
for supplementary irrigation.

From the point of view of productive agriculture, distribution of
rainfall does not tell the complete story. There is a temperature gradient
between the north and south, so that the evaporation is much higher in the
warmer southern islands, which are up to 400 miles closer to the equator.
Definitive data are not available; however, Little et. al (1977) suggest
that for Abaco and Grand Bahama, the rainfall may equal the annual
evaporation, while in the Southeatern Islands evaporation greatly exceeds
rainfall by as much as 2 times in Mayaguana and 2.5 times in Inagua.

It would appear that this situation has two important consequences
for productive agriculture. First, growing conditions are much more
favourable in the Northern Islands on a year-round basis. Second, thers is
a much greater capacity for replenishment of natural underground fresh
water reserves 1in the Pine Islands, which will allow greater use of
irrigation to combat the inevitable short-term variability of the rainfall.
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Temperature

A wmost important feature for Bahamian agriculture is the remarkably
stable temperatures year round and the complete absence of frost. As shown

in Table 3, mean daily temperatures in New Providence vary between a

maximum of 77 deg F. to 89 deg F., and a minimum of 62 deg F. to 75 deg F.
In Great Inagua, maxima can vary between 82 deg F. to 91 deg F., but minima
are virtually the same as New Providence, in the range of 67 deg F. to
76 deg F. : ’

Mean ‘relative humidity varies between 75% and 82% in New Providence
and warginally higher, at 79x to 88%, in Great Inagua. This figure
conceals the fact that absolute humidity is much lower in the winter (Dec.-
Mar.) period, which makes this an dideal period for production of many
temperate food crops, particularly vegetables.

TABLE 3 Monthly variation in Temperature Extremes for Abaco
(wet north-west), Exuma (central) and Inagua (dry south-east)

Mean Maximum Temperature Mean Minimum Temperature

Month Abaco Exuma Inagua Abaco Exuma Inagua
January 78.3 79.1 83.7 64.5 69.0 67.5
February 76.7 78.5 82.3 62.7 67.4 67.3
March 19.5 80.9 84.6 66.0 69.1 68.7
April 81.1 84.1 87.6 69.0 71.9 10.2
May 83.7 86.2 87.6 72.1 74.1 73.8
June 86.1 87.4 89.2 75.1 76.1 75.8
July 87.3 88.7 91.2 76.9 78.1 76.3
August 86.9 90.0 91.0 T7.1 17.8 75.6
September 86.6 88.1 90.6 16.2 171.0 73.8
October 84.4 86.1 88.8 74.0 75.4 73.8
November 80.9 82.5 86.6 69.6 72.3 70.3
December 78.9 79.4 84.1 66.6 69.8 68.3

Source: Little et. al., Table 3., Page 11i.

Moving from winter to summer (May-Sep), with much higher humidity and
rainfall, it becomes much more difficult to produce the same group of
crops. This is because of higher susceptibility to disease in the more
humid atmosphere, and the prospect of crop damage from excessive rain.

5 of 15
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The absence of frost because of the small land mass of each island s
a unique feature of The Bahamas. With an average of 7 hours of
sunshine/day year round and the mild, moist atmosphere, The Bahamas have a
production advantage over many other locations which can produce similar
crops, but only on a seasonal basis. The close location of The Bahamas to
mainland USA, and the regular transport connections to Canada and Europe,
provide specific market opportunities to capitalize on the beneficial
climate for agricultural production.

Wind

Prevailing winds throughout the islands are from the easterly quarter.
In the northerly sector, the prevailing winds are from the northeast from
October to April. Although mean wind speed is in the range of 7-10 knots,
it 1is not uncommon to have periods with wind speeds of 15 knots or wmore,
during the winter. Moving southward, the period of northeasterly winds
becomes shorter and less pronounced, so that in the southernmost islands
the predominant wind direction is east-southeast all year.

Wind creates some specific problems for farmers. There is the loss or
damage of fruit and flowers, the breaking of fruit 1laden boughs or
. overturning of loosely rooted plants such as bananas, and the loss of soil
and plant moisture through the evaporative effect of wind.

Wind appears to be a limitation on banana production, generally, and
plantain production, specifically. Farmers appear to adopt certain farm
practices, which limit the quality of bananas, as a defence against wind
losses. Farmers cite potential wind damage as a reason for growing the
smaller Jamaican dwarf banana rather than the taller and heavier plantain,
despite the potentially higher income from plantain.

They leave multiple suckers at the base of bearing stems rather than
trimming back to one fruiting stem and one sucker, so as to have the
greatest chance of a replacement, should the fruiting stem blow over.

various defenses are adopted against the wind problem. Trees,
especially bananas, are planted in deep potholes or in deliberately small
clearings in the scrub. Multi-story cropping is adopted, with bananas,
citrus and vegetables together, to increase the density of plant material
and, hence, reduce the potential for wind damage. In the large vegetable
farms, fields are broken into narrow rectangles by growing dense, tall
plants such as sugarcane, as windbreaks.

Hurricanes are a special Bahamian problem. While they are not
exceptionally frequent, the potential for hurricane damage should be taken
into account for long-term agricultural planning. Little et. al (1977)
cite data on the frequency of hurricanes over a 92 year period from 1871 to
1963 as follows:
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TABLE 4 Incidence of Hurricanes in The Bahamas
Number passing Number passing within
I1sland : across an island 200 nautical miles
Abaco 8 91
Grand Bahama 16 70
Andros 9 90
Eleuthera 6 85
Cat Island 7 39
Exuma 5 45
Long Island 7 45
Crooked Island, Acklins 9 45
Mayaguana 5 45
Great Inagua 3 45

Source: Little et. al., Table 2., page 7.

The importance of the data is that Grand Bahama, with its otherwise
high potential for tree crops, has double the chance of hurricane damage
as Abaco or Andros. The crude statistics for incidence of hurricanes are:

Island Hurricane Within 200 miles
Grand Bahama 1: 5.7 years 1:1.3 years
Andros 1:10.1 years Every year
Abaco 1:11.4 years Every year
Cat Island 1:13  years 1:2.3 years
Eleuthera 1:15.2 years Nearly every year

The fact that Grand Bahama has a hurricane less than once every six
years and that one passes within 200 miles virtually every year does not
mean that farmers should not invest in tree crops, or that  farmers can
expect regular significant losses from hurricane damage. Tree crop
production is successfully carried out on a large scale in all the northern
islands. In Abaco there is one permanent citrus/avocado orchard more than
16 years old, with a consistent record of regular high production.

It does mean, however, that orchard sites should be selected with
care, and thet farms should be laid out with an eye to the prevention of
possible hurricane damage. Part of any overall plan to mitigate hurricane
damage should be the maintenance of national mother stocks of the principal
commercial tree plants, which should include improved varieties of citrus,
bananas, plaintain, papaw, mango and avocado. The present citrus canker
prohibition on Florida citrus is proof that suitable material may not be
available when it is most wanted.
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At the same time, for their own protection, large tree crop farms,
such as those run by citrus growers, should always keep reserves of nursery
stock and budding material, which should be regularly replenished.

Soils and Landform

The landforms in each island are a composite of dunes, beach ridges,
marshes and plains, some of which are actively forming, and others in
various stages of decomposition from prior ages. With the highest point on
land being 207 feet (63.7 m) above mean sea level, micro-relief and local
conditions are important in determining suitable locations for agriculture
in The Bahamas. '

Virtually all the land is limestone-based, though the limestone is by
no means uniform in structure, density or strength. The limestone vary
according to their origin and age, the most important variations being 1in
the type of limestone and degree of hardness. The soluble nature of
1imestone means that most of the soil is eventually lost in the normal
degradation process, and that natural soils are thin and of 1little
structural strength. They are strongly alkaline, of low natural fertility
and have a high capacity to lock up applied fertilizer.

Little et. al. (1977) suggest that observed soil differences may be
related to minor differences in the base limestone. They describe four
general classes of soils:

Limestone Residues - Red and brown lateritic soils

1 riti 1s ("red soils”, "pineapple soils”, Bahamas red
loam™

Occur in low spots and valley bottoms varying from 1-5 acres, between
dune ridges and on hillsides held in irregular rock surfaces. Alvays
associated with hard rock, usually shallow, and with poor retention of
water and applied fertilizer.

Immatyre Lateritic Soils ("Brown mineral soils”, "Bahamas stony loam")

Occasionally found as shallow continuous soils, they are more often
interrupted by rocky outcrop and 1ie on irregular rock surfaces. Occur
widely in the Coppice Island, where they are doepest in "banana holes” and
at the foot of ridges, and are widely distributed over the Pine Islands.
They are never deep and have low water retention. However, as they are
closely associated with soft rock, they can draw water from rock reserves.
The better man-made crushed rock soils of the Pine Island plains are of
this category.
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Organic Soils (Leafmould soils on rock, muck soils)

Substantially fine grained dark-coloured humus covered by less rotted
leaves, but may also contain minor amounts of mineral soils. Under natural
bushland, the leafmould may cover the entire rock surface, but after slash
and burn farming, the rocky outcrops are exposed. These soils rapidly
waste away on exposure and are depleted of nutrients. Traditionally
cropped for 1 or 2 years and then abandoned. They are unsuitable for
sustained farming land preparation or merchandised farming.

Sedimentary Soils (Sandy soils with humus, sandy soils with caliche;
Timesilt soils)

Of variable character, depending on degree of coarseness of the sand, -
localized salinity and vegetation cover, which influences the amount of
retained humus. Useful agriculturally, as they provide a continuous
planting medium, allow plenty of room for root growth and are suitable for
the use of 1ight machinery. Most frequently used when located adjacent to
fresh water ponds or above fresh groundwater. Potentially subject to salt
intrusion.

These soils were historically important for maize production in the
central and southern islands. These lands, however, often have great
tourist development potential as they are almost invariably adjoin a
present day beach, and are suitable for developments such as the golf
course at Cotton Bay Eleuthera. (Little et. al. Vol 2a 1976)

Man-made soils (Quarry pit soils, artificially augmented soils of Exuma,

heaped up marsh soils of North Eleuthera, prepared rockland (crushed rock) .
soils)

Myuck Soils. Deep peaty soils in periodically flooded hollows. Often desep,
though generally waterlogged past one foot. In Exuma they are built up
with rock and sand to 1ift the rooting zone above the water table. In

North Eleuthara they are partially drained with local trenches, and built
into raised beds for vegetable farming.

ils. Created on the open soily rock plains of the Pine
Islands by removing the timber, pushing the larger rocks into rows and
cracking and crushing the softer base rock with mechanical rippers and
heavy disc ploughs. The final result is a soil/rock -mixture which can
successfully be used for broad acre mechanized agriculture if the soil/rock
ratio is suitable. It is also used for permanent tree crops on a miniaum
tillage basis. ’ ‘

Land Capability Classification

Little ot. al. (1977) devised a Land Capability Classification to draw
together the results of their various analyses of the land, soil and water
gsituation in The Bahamas.
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In Summary, the Classification is:
Tillage Lang:
Class 1: Small individual area of deeper red and brown
soils together with "whitelands” (humic sands)
Classes 2 and 3: Intimate associations of soil and rock (occupying
the top 3-18 1inches of the ground surface)
suitable for preparation as ploughland; Class 2,
gravelly; Class 3, stony.
Non-Ti1lage Land: |
Class 4: Rockland not suitable for ploughing. 4A not
steep, 4B steap or rocky ridges.
Class 5: SA High Watertable hardened rockland
: 58 Sandy land excluding
5C Steep sand dunes
Class 6: 6A Bare rock land pitted with caves
68 Steepest rockland (> 1:10)
Class 1T: Land susceptible to flooding. TA Freshwater
flooding, 78 Saltwater flooding
Notes

The Survey defined Tillage Class land as:

Class 1. Land with an essentially gravelly or finor (natural)
tilth, nowhere less than 6 inches deep.

Class 2. Land which can at varying, but not excessive cost, be
reduced by standard heavy tillage implements to a continuous gravelly or
finer tilth, nowhere less than 6 inches deep.

Class: 3. As for Class 2, but the word stony 1s substituted for
gravelly.

Class 1 applies to soils and sands. Classes 2 and 3 apply to various
forms of rocklands.

Suffix letters S, T, W and X indicate land limitations éorresponding
to;

8, Soil

T: Minor topographic uneveness (<6 feet relative relief)

W, High water table, alternatively an absence of irrigation water
X, Inclusion of scattered, exceptionally hard rock
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Double suffixes, i. @. 8S, indicate a more severe limitation.

Practically all the land which can be used for agriculture falls into
Classes 1-4A. In the Land Capability Map (2), published with their report,
Little et. al. (1977) provide some estimates of the areas of the various
land capability classes for the principal islands.

The most obvious feature of the data in Table § is the predominance of
agricultural class land in the three islands of Abaco, Grand Bahama and
Andros. Of the estimated total of 164,094 acres, some 132,152 acres, or
80.5%, are found in these three islands. By comparison, Eleuthera and Cat
Island, which have historically been big suppliers of farm produce to New
Providence, contain an estimated 9127 acres, or only 5.5x, of the
agricultural land in the principal islands of The Bahamas.
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TABLE 5 Distribution of Agricultural Land by Island and Land Class
A1l areas acres
Total X
Land Grand Eleu Cat Crkd May Each Each
Class Abaco Bahama Andros thera Isl Exm Ackl Ina Class Class
Level ‘
Sand 270 1169 378 1817 1.1
1 42 90 132 0.08
1 . 234 234 0.14
15w 110 40 150 0.09
1SWwW 793 890 3410 5093 - 3.10
1SSW 313 313 0.19
1SSWW 80 80 0.05
1" 145 476 420 1041 0.63
1/4A 215 215 0.13
§/tot 0 0 380 2816 854 305 1310 3410 9075 5,83
2 1715 14451 8158 24 24408 14.87
2s 11008 11008 6.71
2SS 600 5568 6168 3.76
2SST 1213 1213 0.74
27 390 390 0.24
w 6285 170 410 6865 4.18
2w 1103 1103 0.67
2 (3) 2476 2476 1.51
2-3 950 950 0.58
27-31 1195 1198 0. 11
S/tot 10976 19072 25294 24 410 0 0 0 5
3-2 1725 1725 1.05
3(2) 9173 9173 5.59
3 5405 5638 15460 190 26693 16.27
3s 13513 697 14210 8.60
3ss 9848 125 1233 313 118519  7.02
3SSXx 9815 9815 5.98
3sw 38 480 518 0.32
3swW 95 150 245 0.15
3ssw 329 130 459 0.28
3SSww . 0 0.00
3T 4823 4823 2.94
3w 118 1359 1474 0.90
3w 330 131 461 0.28
3WWsSS 460 85 515 0.31
S/tot 34379 16536 26515 3996 S74 O €30 O 81630 49.75
4A 1750 12600 14350 8.74
4A(C) 2810 2810 1.71
S/tot 0 0 0 0 0 0 4
Modif 483 4
Total 45355 35608 51189 7289 1838 305 6500 16010 164094 100
XArea 27.6 21,7 31.2 4,4 1.1 0.2 4.0 9.8 100,0
Source: Little et. al. (1977) Map 2. Land Capability.
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TABLE 6 Principal Physical Limitations on Class 1-3 Land
for Selected Islands in The Project Area
No. Limitation Principal Limitation Total
No. Island
Ac 4 Soil Water ' Topography
Ac X Ac % AC % AC
1 Eleuthera 1688 23 3555 49 2046 28 - - 7289
2 Andros 23798 46 26516 52 285 1 390 1 51189
4 Abaco 7180 16 25174 55 8178 18 4823 11 45355
§ Grand Bahama 34413 97 - - - - 1195 3 35608
7 Cat Island aze 21 443 24 1017 S5 - - 1838
Total 67457 55688 11526 6408 141279
Percentage 48% 39% X 5%

TABLE 7 Comparison of Estimated Area Class 1 to 4A Agricultural Land
by Island with Island Area and Census recorded area of Total Farm Land

Grand Eleu Cat Crkd May
Unit Abaco Bahama Andros thera 1Is1 Exm Ackl Ina

Land Area Mile 649 530 2300 200 150 72 132 786
Class 1-4

Agric Land Acre 45355 35608 51189 7209 1838 305 €500 16010
X Class 1-4

to all Land 10,92 10.50 3,48 5,69 1,91 0,66 7.69 3.33
Census Total

Farm Land Acre 20791 743 67905 9404 29921 2760 2570 na
Class 1-4 as

X all Census

Farm Land 218.1 4792 783.3 7171.6 6.1 11,1 282.9
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An important aspect to consider is the rated quality of the land. Of
the 35,608 acres 1in Grand Bahama, some 34,413 acres, or 97%, have no
limiting factor related to soil condition, topography or water. Table 6
recasts the data from Table 5, on the basis of the principal 1limitation
identified by the original survey.

The obvious implication from the figures in the preceding tables is
that there are not only greater areas of usable land in the Northern
Islands, but also a greater proportion of usable or better class land 1in
these islands. The exception to the rule may be Abaco, where only 16% of
the 45,355 acres is rated as free of restraints. This is in marked
contrast to Grand Bahama and Andros, with 97% and 46X respectively, of land
free of significant physical limitations.

To find a further perspective for the distribution of agricultura)
areas between the islands, the total areas of Class 1-4A land are compared
with total land area of the respective islands, and with the area shown as
total farm land in the 1978 Agricultural Census. (See Table 6). It is
acknowledged that there have been some developments since that time in land
use; however, the comparisons are again revealing. In Eleuthera, only 75%
of the land used for farming in 1978 was Class 1-4A land, whereas Grand use
for farming in 1978 was Class 1-4A land, whereas Grand Bahama had 48 times
as much good agricultural land as was in use at that time. The analysis is
set out on the next page.

Overall land area is no criterion of agricultural capability. No
island has agricultural class total area, and none of the traditional
agricultural islands land equalling more than 11X of has Class 1-4A land
equalling more than 5.7% of total area. Some islands, such as Cat Island
and Long Island, record larger areas of land in agricultural use than that
estimated as being of agricuitural capability. That is, they are farming
on Class 5 hard rock lands and Class 6 flood land. While farmers appear to
have overcome this adversity with some success in the past, the situation
does not offer any scope for significant agricultural expansion in the
future.

The final 1issue in assessing agricultural capability for an “Action
Plan™ 1{s to determine what land is immediately usable. While there are
said to ba 164094 acres of agricultural class land outside New Providence,
the 1978 Agricultural Census recorded only 17706 acres of arable land 1in
all the islands, and a further 4861 acres in permanent tree crops. That is
a total of 22567 acres in use, or 14% of the agricultural class land. The
census recorded a further 4491 acres in permanent meadows, and the balance
of 62510 acres as “wood, forest or other land".

The fact is that the greater part of the potential agricultural land is
not immediately usable, as it is under pine forest or coppice. In the case
of the pine forest land, there is time lag to be considered in bringing it
into use for the full range of agricultural activities which might be
warranted.
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It takes time to make a soil in The Bahamas. The early experience of
BARTAD was that clearing the timber and crushing and ploughing the rockland
did not immediately make usable crop land. Early cropping efforts produced
poor results, and it was only after several years of cultivation and
incorporation of organic material that suitable soil/rock ratios were
achieved. The process also required that the excess free calcium carbonate
be overcome and soil fertility built up with repeated heavy applications of
fertilizer. - Once this process had been completed, crop yield began to

reach satisfactory levels.

Most of the land currently in use on the Pine Islands for mechanised
agriculture has a long history of cultivation. In Abaco, the Sawyer, BAIL,
Estates land all have between 12 and 20 years of cultivation. The same
applies to the several thousand acres adjacent to the San Andros aerodrome
in Andros. 1If the use of these areas is to be expanded, then it cannot be
done overnight. :

]

There is probably 1ittle more than 20000 acres of this class of land in
Abaco and Andros combined, plus perhaps 1000 acres in Freeport. Of this
area, 10000 acres in Abaco has been leased on a long term basis for tree
crop development. Of the balance, some 3000 acres in Andros 1is mostly
occupied by squatters and short-term tenants, while some 7000 acres of the
BAIL Estate remain uncommitted.

For tree crops, the situation is not so demanding. It is not necessary
to have such a high soil/rock ratio, as is the case for cereal and
vegetable crops. It 1s, therefore, possible to envisage clearing,
ploughing and planting, on say a 2 year cycle. Timing, however, remains
paramount. If the Action Plan foresees an increase in cropped area beyond
the immediately useable area of 11000 acres, then it will be necessary to
take a long term view of agricultural development in order to be ready when
the additional agricultural land is required.
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THE FARMING SYSTEMS OF THE BAHAMAS

It is nearly 500 years since Columbus first brought European
settlement to The Bahamas, and 357 years since The Bahama 1Islands were
first permanently settled by the Eleutherian Adventures. The fact that the
settlers survived, despite the many difficulties created by the poor rocky
soils and the scarcity of water, indicates that they eventually developed a
sound agricultural system adapted to the local conditions.

Early settlement was concentrated in the central islands, San
Salvador, Eleuthera, Cat Island, Long Island, Exuma and Rum Cay. These
islands have limited areas of agricultural soils, many of which have
restrictions imposed by excessive amounts of rock or poor access to water.
The early farmers used the sandy soils or the organic leafmould soils, both
of which deteriorate with use and require long periods of fallow under bush
revegetation to rebuild the leafmould, which 1s the source of their
nutrient base for plant growth.

As a consequence, the early settlers rapidly developed a shifting
agriculture system. Small pockets of better soils were selected, the
woodland vegetation cut back, and the cleared land used for two or three
years. Without fertilizers, the soil nutrients and structure were rapidly
exhausted and the farmer would move on to another area nearby, leaving the
land to regenerate. It is estimated by Little et. al (1976 Vol. 2a) that
at one time or another, the whole of Eleuthera has been cleared for
farming. A

It is only in the last 30 years, with the advent of mineral
fertilizers, agricultural chemicals and large-scale farm machinery, that
alternative forms of land use have ben possible.

Survival has been the historical keynote of Bahamfan agriculture.
While there have been brief periods where export markets have provided
farmers with substantial cash earnings, the small production areas and the
transport difficulties between the islands have meant that the overall
emphasis of agriculture has been in production of food crops for home use
and domestic sale.

In their 1970-76 survey of the land resources of The Bahamas, Little
et. al. recognized three farming ¢ /stems in The Bahamas. The
classification is still valid ana rrovides a useful basis for examining
future possibilities in Bahamian ag .culture.

Ihe No-Investment (Traditional) System

The traditional system continues to be important on the Family
Islands, particularly 1in the drier areas such as Cat Island and 1islands
further south. The system involves selecting an area of scrub or coppice
land with a suitable depth of leafmould. The small scrub is cut to ground
level and the boughs are lopped off the larger bushes at shoulder . height.
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The cut scrub is made evenly over the ground to dry, and after a suitable
period, of up to several months, is burned. The aim is to burn the weeds
and seeds and to sterilize the ground. 1f the fire is too hot, it may burn
some of the leafmould, and thus reduce the available "soil”. The residual
ash provides an initial fertilizer dressing.

The field is then planted in a mixture of crops. The traditional aim
was to maintain a constant supply of fresh food for as long as possible,
together with a surplus of storable grain. The grain supplemented the
fresh food through most of the year, but became vital in the first few
months of the srowing season while waiting for the cycle of short-term
crops to begin.

The planting season bcgins vith the advent of cooler weather in
October, at the end of the summer rainy period. It continues with a series
of crops through to the end of winter, when the summer crops are planted.
First there are short term vegetable crops; tomatoes, sweet peppers,
cucumbers, cabbage, peas and beans. With sequential plantings, these can
continue for 4 months, from December to April. At the same time, banana
suckers are planted at suitable locations throughout the clearing, so that
they will begin to bear fruit at the end of the first year.

Immediately after the first group of vegetable plantings, come the
hard vegetables; Irish potatoes for harvest in March-April, and onions for
April-May. As the early winter crops mature, they are replaced by summer
crops such as maize, which will be ready for harvest by August. The maize
is followed by the root crops, cassava and sweet potato. The storable
grains, maize and pigeon peas, together with the cassava and sweet potato,
will provide the basis for family food survival in the critical October-
January period, until the fresh cycle of short-term crops begins again. .

The cycle of land use varies over the two to three years for which the
piece of land is used. In the first year it is fresh, and the emphasis is
on solanaceous, cucurbit and leaf vegetable crops followed by grains. 1In
the second year there is more emphasis on legumes such as pigeon peas,
black eyed peas and lima beans, together with root crops, cassava, sweet
potato, yams and eddoes. -

At the end of this cycle, the pigeon peas, root crops and bananas can
remain and be harvested 1in the third year, without much effort being
required to keep the land weed-free. At the same time that bananas are
planted, citrus, mango or other fruit trees may be introduced. These wil)
take two or more years to come into bearing, but in the interim, the land
is producing food and income from the shorter term crops.

There 1is, therefore, a cycle of opening a fresh piece of ground each
year while continuing with second and third year land. On the better class
land, such as that in North Eleuthera, once the land is exhausted for use
with short-term crops, it can be used for a longer period under tree crope,
which needs considerably less care.
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The whole system operates without machinery. The only equipment
required 1is a “"cutlass” (machete), which is used for cutting the bush and
then for the weeding and planting. A hoe may also be used, especially for

weeding on sandy land. Other than the cutlass, the only investment is in
the time to cut and burn the bush to prepare the land for use.. Histori-
cally, where the opportunity cost of labour was little or nothing, and all
labour was family labour, the system could be operated on virtually zero
cash investment.

nv n

A number of things have happened in recent years to change the
historical situation of farming in The Bahamas. First and foremost has
been the greatly increased opportunity for, and value of, off-farm
employment. The loss of family labour has meant that farmers have to use
paid labour, which immediately raises the investment threshold for the
traditional system of farming by at least the value of the time taken to
prepare the land and the cost of labour in crop production.

On the basis of data collected in farmer interviews in Eleuthera, it
is estimated that it requires 10 to 15 mandays/acre to cut and burn scrub.
At a present value of $15/manday this would set the minimum investment in
cut and burn agriculture at $150 to $225/acre, which, over a two-year
cropping period, would be $75 to $115/acre/year.

For short term intensive cropping, the general labour requirement is
estimated to be on the order of 1 man/3 acres. For semi-permanent crops
such as pineapples this could more than double to 7-10 acres/man, while,
for permanent tree crops (citrus mangoes), and vegetables and livestock,
the labour requirement may reach to 12 to 15 acres/man.

The other significant change has been the advent of modern
agricultural inputs - bagged fertilizer, herbicides, pesticides and
improved seed varieties. A1)l these inputs cost cash, so the farmer wmust
re-examine his cycle of production to at least recover the cash investment.
This implies the selection of crops on the basis of greatest cash return,
rather than on the criterion of year round food supply, mentioned earlier.

It has had the effect of increasing the proportion of the farm put
under vegetables, at the expense of root crops and, to a lesser extent,
maize. This, in turn, has meant that more of farm output is perishable and
that there is less emphasis on the food security aspect of grain and root
crops to feed the family. There is also the fact that with substantial
out-migration of people from the Family Islands, farmers have fewer mouths
to feed, which reinforces the trend towards the cash economy, and away from
the self-sustaining style.

Modern agricultural inputs have also had a beneficial technical impact
on the traditional slash and burn systam. The traditional system moved  to
fresh land each year because it had to. Fertility was naturally low, .and
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was rapidly depleted by intensive land use. Heavy use of fertilizer now
allows for much longer periods in the one location, and a farmer can look
for longer payback periods for higher investment.

The combination of technical opportunities and economic pressures has
led to the emergence of the "Low Investment” system of farming, which could
now be considered the predominant system of land use in The Bahamas. While
it retains elements of the slash and burn system, it is much more stable in
relation to given pieces of land.

A farmer may now continuously occupy a much larger area of land,
within which he rotates his crop production. New land will be
simultaneously planted 1n vegetables, bananas and permanent tree crops.
The vegetables provide the initial cash flow, the bananas and root crops
follow, and after three to four years the land can become a permanent
orchard, with perhaps a 20 year life span. The farmer can afford to fence
the 1land, as he has sufficient time to recover the cost of doing so. He
may, therefore, run sheep in the orchard to control the weeds and to
diversify his income and reduce his dependance on labour intensive
production.

One benefit of this system is that it allows the farmers to
concentrate on the best land, and to undertake longer term strategies such
as green manure cropping or the incorporation of organic material into the
soil. In Long Island, the advent of heavy tractors has allowed farmers to
crack open the hard rock surface and create pits or low level gardens where
the fresh water table is just below the surface.

In Exuma, farmers have built substantial gardens on mulch soils or
“shag pond land” where they have filled in low-lying land above the water
table and created permanent crop land. Other investments may include deep
ripping lines oprior to planting orchard areas, to allow deep rooting of
permanent trees to the water table, or the hand clearing of rock to create
clear fields, so that plastic mulch weed control can be used under
pineapples.

Mditional study must be done in order to have an updated picture of
the investment/cost of the production/revenues situation within this group
of farmers. That will be crucial for the design of an appropriate strategy
for agricultural development, especially on the Southeastern Islands.

Ihe High-Investment System

Since the 1930°s there have been a small number of non-Bahamian
investors who have attempted large-scale mechanised agriculture in The
Bahamas. Austin Levy at Hatched Bay, and A. V. Davis at Rock Sound were
two pioneers of this style of farming. A number of entrepreneurs attempted
large-scale vegetable farming in Abaco and North Andros, only to withdraw
after a few years.
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The most successful venture of this type has been Key and Sawyer
Farms, which until recently were Bahamian-owned and are still Bahamian
managed. This farming business has a 16-year history of successful large-
scale production of export vegetables, and more recently has moved into
permanent tree crop production.

. This style of farming is modern, mechanised, broadacre agriculture.
It requires clearing relatively large areas of land, by Bahamian standards,
ploughing up the rock to make soil, and laying out a flat land farm. The
costs of doing so are quite high. However, if a sufficiently long time
period is available to recover the investment, the development costs can be
worth-while. This system is more appropriate for export agriculture,
although the domestic market could also be supplied by farms operating on a
high-investment system.
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LAND TENURE AND SETTLEMENT ISSUES

The Bahamas comprises an area of about 100,000 square miles (227,320

sqr. km.), representing an archipelago of over 700 islands and cays. Most
of the territory therefore consists of water. The land area is estimated
at only about 5X of the territory of 5,353 square miles (13,864 sqr.
km.). Of the total island area, about 170,000 acres are considered to
represent arable land, suitable for agricultural use. However, it is
estimated that only about 25,500 acres or 15.0% are being exploited at the
present time. -

Although commercial agricultural activities already take place in
about eleven of these islands, which themselves demonstrate potential for
increased production of certain crops, the most promising opportunities for
improved productivity and output lie in the Northern Islands, commonly
referred to as the Pine Islands.

The major constraints to the expansion of commercial agriculture among
the Southeastern (or Coppice) Islands consist primarily of marginal soils
and limited water availability. In addition, relatively high land
preparation costs, an inevitably high dependence on fertilizers and
chemical applications, and above-average unit cost for transportation (for
both 1input supplies and farm products), further 1imit the prospects for
commercial farming in these islands.

rm_Si nd Digtributi

The Agricultural Census of 1978 recorded 4246 individual farming
enterprises utilizing 89,611 acres of land in The Bahamas. In designing an
appropriate programme to promote further development of agriculture, it is
necessary to examine more closely the distribution of farm size, the
location of farming in the islands and the intensity of land use.

Farming land is unevenly distributed among farmers in The Bahamas. To
interpret the situation, Census data have been condensed into five farm-
size categories. These categories are intended to represent the 1likely
farming systems employed and the potential for future development.

The categories selected are:

Less than 2 acres Most 1likely to be a part-time farmer opera-
ting in the Low Investment system.

2 - 5 acres A one-man farming operation.

5 - 20 acres More than a one man farming operation. Will

need labour assistance at Jeast for
harvesting. Some opportunity for capital
accumulation and investment.
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20 - 200 acres Potentially a farming business with paid wage
labour and sufficient cash flow to permit
investment in mechanized farming methods.

Greater the 200 acres Mostly large scale professional farms, all
paid labour, mechanized and technically
sophisticated.

Table 1 Number and Area (in acres) of Farm Holdings in The

Bahamas by Farm-Size Category

Farm Size Farms Farms Farms Farms Farms Total

Class Unit <2ac 2-5ac 5-20 20-200 200 Farms

Total Farms NQ 1806 1188 983 227 42 4246
Area 1548 3563 8651 10091 65758 89611

Percentage

by Farm NQ 42.5 28.0 23.2 5.3 1.0 100.00

Size Class Area 1.7 4.0 9.7 1.3 73.5 100.00

The data demonstrate sharply uneven farm size distribution. About
43.0%x of individual farms measured less than 2 acres and about 71.0% less
than 5 acres. Collectively they comprised not much more than 500 acres or
- 5.1% of the recorded farm area in The Bahamas. At the other end of the
scale, there were 42 farms (1X of the total) said to be greater than 200
acres and these occupied 65,758 acres or 73.4X of aggregate farm area.
Farm land 1s not only unevenly distributed among farmers, it 1is also
unevenly distributed among islands. The general distribution among the
islands is given 1in Table 3 which reveals the difference between the
Northern and the Southeastern Islands.

Table 2 Number and Area of Holdings by Island Group and Farm
Size Category

Farm Size Farms Farms Farms Farms Farms Total
Class Unit <¢2ac 2-5ac  5-20 20-200 >200 Farms Percent
Island

Northern NQ 958 340 2713 s7 9 1637 38.6
Islands Area 132 981 2228 2326 27634 33901 37.8

Southeastern NQ 848 848 710 170 23 2599 61.4
Islands Area 816 2582 6423 T765 38124 55710 62.2

Total NQ 1806 1188 983 227 32 4236

Area 1548 3563 8651 10091 65758 89611

Source: Agricultural Census, 1978/FAO Report
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About  81x of the better agricultural class-land is in the northern

1slands of Abaco, Grand Bahama and Andros. VYet the fact is that 62% of the

land used for agriculture 1is in the Southeastern 1Islands. This has,
however, been of a traditional pattern and does not provide a basis to
guide development of the agricultural sector.

In order to take advantage of modern agricultural practices and

potential, it will be necessary to shift the focus of Bahamian agriculture
in order to exploit the better conditions in the Northern Islands.

Table 3 Number and Area of Holdings by Island and Farm Size Category

Farms Farms Farms Farms Farms Total Percent
Unit «<2ac 2-5ac 5-20 20- >200 Farms 1Island

New NQ 141 118 153 23 2 437 10.3
Providence Area 116 355 1322 1015 1764 5572 6.2
Grand NQ 116 11 6 1 1 185 4.4
Bahama Area 76 32 53 34 548 743 0.8
Abaco NQ 224 47 24 7 2 304 T.2
Area 172 136 167 186 20130 20791 23.2
Andros NQ 427 164 90 26 4 711 16.7
Area 368 458 686 1091 4192 1795 1.6
Cat Island NQ 86 181 137 36 10 450 10.6
Area 114 $92 1048 1301 16883 29921 33.4
Eleuthera NQ 230 187 195 39 6 657 15.5
Area 182 568 1807 1876 1971 1404 10.5
The Exumas NQ 201 179 56 12 3 451 10.6¢
Area 216 546 427 466 1105 1760 3.1
Long Island NQ 81 168 281 " 6 607 14.3
Area 16 479 2783 3501 13718 8217 9.2
Rest of NQ 250 133 41 12 3 444 10.5
Bahamas Area 245 397 358 621 3787 5408 6.0
Total Farms NQ 1806 1188 983 227 42 4245 100.0
Area 1548 3563 8651 10091 15758 89611 100.0
Percentage NQ 42.5 28.0 23.2 5.3 1.0 100.0
by Farm Area 1.7 4.0 9.7 11.3 173.4 100.0

Size Class

Source: Agricultural Census/FAO Report.

Table 4 above sets out in more detail tha number of farms and the
areas used in the individual islands. In terms of the numbers of farm
holdings, the dominant islands are Andros, Eleuthera and Long Island. Cat
Island and the Exumas have among them 2165 farms (51%) and 50,302 acres
(56.2%) of the land area in use for farming. The Land Resources Surveys
had estimated that these islands had only 9463 acres of agriculturally
suitable lands. The implication, therefore, is thet much of Bahamian
agriculture is being carried out under conditions of great difficulty and,
in terms of available land resources, on very marginal lands.



APPENDIX 6
4 of 10

The FAO Report cautions that the reported amount of land 1in agri-
cultural use must be intepreted with care. It seems quite apparent that
there is not necessarily the same intensity of land use between the smaller .
and larger farms. Many of the larger holdings can be identified
individually as having either only a small portion in use or even no
effective agricultural use of the land at all,

The example of under-utilization was given for the BAIL Estate on
Abaco. The property consists of 17,200 acres and is shown in the Census as
one of the two properties on Abaco being greater than 200 acres. However,
the fact is that the BAIL Estate was out of production and the land was
idle between 1971 and 1984. Currently 10,000 acres of the Estate have beon
leased for a long-term export citrus devolopmont. '

Another example is the 10 properties said to total nearly 27000 acres
on Cat Island. No farming on this scale has taken place in Cat Island
since the 18th Century. These large holdings are in part a residue of the
plantation cotton farming period and do not in any way reflect the presence
of large-scale farming on Cat Island in 1978.

The FAO country mission attempted to clarify the situation of 1large
farms in The Bahamas. Of those farms said to have over 200 acres in
production or active use, fifteen were 1identified to be either in
production or in some stage of development as of 1986. The area and
location can be estimated as set out in Table 4.

No large agriculturally productive holdings actively in use existed on
any other island. At the time of the Agricultural Census it was estimated
that of the 65,758 acres in the large-farm sector (greater than 200 acres),
54,404 acres or 83% of the land was "wood, forest or other land.” In 1978,
of the 11,354 acres in productive use, only 2950 was in short-term crops
and 699 acres in tree crops. The balance of 7706 acres was comprised of
meadows or fallow.
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Table 4 Estimate of Number, Location and Total Area (acres) of

Operational Farms over 200 acres in The Bahamas -September 1986-FAO Report

Island . Number Area Activity

(acs)

Grand Bahama 3 2900 * Export orchards, 1900 acs
bearing and 1000 acs 1in
development.

Abaco 2 8000 Export orchards; 3000 acs in
production and 5000 acs in
development.

Andros 4 4000 Land not farmed by owners.

Some of the area farmed by
tenants and squatters for
local market production.
Cat Island 5400 Extensive grazing.
Eleuthera 5 3800 Local and export pro-
duction. Does not include
1200 acs of Hatchet Bay
Estate now abandoned.

-

Total 15 24100

The aggregate figure of 89,611 acres recorded as agricultural lands
may therefore be wmisleading. The data may overstate the “real”
agricultural land by as much as 54,000 acres, or more than half the area of
89,611 acres recorded. It can only be said that at all times the data for
the large-farm category should be interpreted with care, especially when
assessing the resources available for Bahamian agriculture.

tr re of Farm Holdin nyre of Agricyl

The difficulties of attempting to farm the hardrock lands of the
southeast represents a unique Bahamian problem. Naturally available arable
lands are quite limited in the south and it is therefore necessary for
farmers to operate non-contiguous parcels of land.

Table 5§ d{llustrates the fragmentation problems, presenting the
distribution of land parcels cultivated with respect to acreage. Only 41%
of farms are in one parcel, 45% are in 2 or 3 parcels and another 11X are
in 4 to 5 separate parcels. Seventeen farms were recorded as having wmore
than 10 different pieces of land in use at one time.

Operating on small pockets of land at scattered locations places a
specific restriction on the capacity of farmsrs to improve farm efficiency
through mechanization and capital investment.
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TABLE § Fragmentation of Farm Holding

Farm Size Farms Farms Farms Farms Farms Total

Class Unit <«ac 2-5ac 5-20 20-200 >200a Farms %

1 Parcel NQ 1028 342 2715 57 12 1714 40.9
Area 734 969 2134 2701 13244 19782 22.1

2-3 parcels NOQ 649 636 486 108 19 1898 45.3
Area 692 1892 4585 4346 27832 139347 43.9

4-5 parcels NQ 19 184 138 38 9 448 10.7
Area 104 605 1155 2006 11119 14989 16.7

6-9 parcels NQ 5 25 66 18 2 116 2.8
Area 8 90 640 751 13564 15053 16.8

>10 parcels NQ 1 1 9 6 17 0.4
Area 1 5 108 310 424 0.5

A1l Farms NO 1762 1188 974 221 42 4193 100.0
Area 1539 3561 8622 10114 65759 89595 100.0

Source: Agricultural Census, FAO Report

Land Tenure

Another feature of Bahamian agriculture causing difficulties for
development is the matter of land tenure. It affects both the way in which
the land is held by farmers for their current operations and the access to
additional land of persons wishing to become farmers or to expand their
farming activities. :

In The Bahamas there are four categories of land tenure, classified on
the basis of occupancy and ownership status. These are:

Generation property: These lands are essentially - “family lands”
which have remained occupied by successive gene-
rations over tima. These lands cannot be sold
or transferred outside of the family although
there could be some element of fragmentation
with respect to occupancy.

Commonage lands: These lands are available for wuse by
all individuals within a community,
but are owned by none. Collective community
decision-making may be applied in ratifying or
vetoing the use of these lands by other parsons
within a particular community. The communal
exploitation of commonage land does not serve to
prevent fragmentation 1into small uneconomic
units and there is wusually a limited
willingness and ability on the part of
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individual farmers to invest in fixed capital
improvements. Fragmentation wusually results
from inadequate capital and labour resources to
exploit large areas. These constraints have
served to limit the full exploitation of these
land resources. The principle of holding such
lands in common, however, provides a very promi-
sing framework within which government support
of agricultural development can be effectively
carried out, for example, as in land preparation
for large contiguous parcels, crop care and pro-
tection and post-harvest activities.

Crown lands: These are lands owned by the government. It s
estimated that there are about 2.0 million acres
of these lands. Further, these lands provide
the most promising land resource potential for
agricultural development. About 400,000 acres of
these lands are in natural forests, which will
require that the issue of land-use rationali-
zation be addressed.

Private property: This 1s usually occupied on a freehold basis
with the owner having a registered title to the
land.

It is necessary to establish the extent of possibilities (as regards
specific crops, acreages, wmarketing and agronomic requirements) for
expanded coomercial agriculture in the Southeastern Islands and to organize
a system for wide-scale preparation, since the present scale of operations
is considered to be too small and uneconomic.

Table ¢ presents data on land tenure for farmers 1in The Bahamas.
Seventy-two percent of farmers own their land or hold it in ownerlike
possession. This in fact overstates the position as "ownerlike possession”
mostly means “generation land.”
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TABLE 6 Number and Area of Farm Holdings by Farm Size
Class and System of Land Tenure
(Acres)
Farm-Size Farms Farms Farms Farms Farms Total %
Class Unit <2ac 2-5ac 5-20 20-200 >200 Farms Each
‘ Class
Farm owned
consisting of:
1 Parcel NQ 179 264 240 33 9 1345 44.8
Area 565 T46 1856 1547 11692 16406 26.7
2-3 Parcels NQ 461 428 365 90 12 1356 45.1
Area 505 1262 3600 3437 23281 32085 52.3
4-5 Parcels NQ - 54 101 57 25 3 240 8.0
Area T4 319 472 1487 9108 11460 18.7
6-9 Parcels NQ 4 18 23 10 1 56 1.9
: Area 6 62 238 452 548 1306 2.1
>10 Parcels NQ 1 1 5. 1 8 0.3
Area 1 5 47 50 103 0.2
Total owned
or in
ownerlike NQ 1319 812 690 159 25 3005 T71.6

possession Area 1151 2394 6213 6973 44629 61360 68.5

Farms rented
rental system: :
mixed money/ MNQ 50 45 39 5 2 141

82.9

produce Area 29 137 358 216 1352 2092 95.3

Share-crop NQ 7 3 4 14 8.2

Area 7 8 3 46 2.1

Other NQ ] 5 4 15 8.8

_Area 7 16 35 58 2.6

Total Farms NQ 63 53 47 5 2 170 4.0

Area 43 161 424 216 1352 2196 2.5

Other Tenurs NQ 220 m 50 5 3 389 9.3

Squatter Area 186 329 387 200 681 1783 2.0

Other Single MNQ 21 21 a3 26 2 103 2.5

Form Tenure Area 19 65 274 1456 400 2214 2.5
Mixed Tenure

> 50% ] 47 67 62 16 7 199 4.7

Owned Area 54 225 514 661 15683 17137 19.1

Other NQ 92 123 99 16 3 333 7.9

Area 88 348 789 590 3014 4865 5.4

A1l Farms NQ 1762 1187 781 227 42 4199 100.0

Area 1541 3558 8601 10096 65759 895585 100.0

Source: Agricultural Census, 1978/FAQO Report
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‘The Bahamian government promulgated a policy of non-alienation with
respect to the commercial exploitation of those land resources owned by the
government. This policy prohibits the transfer of public property to
private ownership on a fee-simple or freehold basis, but rather on a
leasehold basis. The disposal of Crown Lands has always been a
controversial subject and the Department of Lands and Survey has the
responsibility of executing the Government policy in this respect.

Crown Lands are transferred by conditional Purchase Leases, which
require the fulfiliment of specific conditions, such as carrying out
developments of a particular type and value. These leases are usually
issued for 1land in the larger islands. At present they apply mainly to
residential allotments for expanding of settlements and townships.

Alternatively, long leases of Crown Lands are also granted. They may
be for residential, recreational or commercial projects and are granted for
a period varying from five (5) years to twenty-one (21) years, depending on
the size of the investment and, the nature of the development proposed.
Land required for agricultural use is granted under leasehold tenure, which
can normally be extended for a period of five (5) years.

Another form of tenure, the Annual Tenancy, is popular. It 1is more
readily granted than any other form of tenure, since it does not give
permission to plant permanent crops or erect permanent structures. Tenure
on the basis Annual Tenancy can be terminated at any time after the first
year. Generally, this type of tenure is issued to small-scale peasant
farmers for subsistence farming and rural homesteading on a non-permanent
basis. Annual tenancies are made available at a low cost in order to wmeet
the needs of the people in the Family Islands.

The terms and conditions relating to the availability of government
lands for private sector agricultural development in The Bahamas need to be
much more clearly articulated within the context of a ganeral land-use
policy. The agricultural component of such a policy should, among, other
things, consider:

a. The 1locational possibilities for devoting increased acreage of
arable lands to agricultural development, bearing in mind soil,
water and other environmental considerations.

b. The precise terms and conditions of leasehold occupancy in the
case of Crown lands (e.9. size of holding, administrative
procedures, period of occupancy, conditions for transfer of
capital improvements, etc.), by location i1f necessary. In cases
where government assistance would be required for capital
improvement, such as in the case of commonage lands, the main
would concern land-use in order to ensure that cropping patterns
fulfill the requirements of an overall financing and marketing
strategy.
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c. The establishment of a special unit within the Department of
Agriculture or the Department of Land and Surveys to expedite the
major requirements for an improved land policy, with particular
reference to agricultural development.

d. The extent to which land use arrangements involving leasehold
could provide a basis for accomodating improved provision of
credit for capital development. Under the present system, leased
lands cannot be used as collateral security for credit. The
possibilities in this area need to be further investigated with a
view to developing appropriate mechanisms within a government
dominated leasehold environment to facilitate agricultural
credit. .

Project Implications

The extent of the possibilities for increased commercial agricultural
production in the Northern Islands has to be precisely established (on the
basis of agronomic assessment, marketing possibilities and physical land-
use surveys) and the necessary land requirements made available to
investors on a programmed basis. The relevant project inputs will be:

a. A forestry, soil and water conservation expert to address the
issue of land-use rationalization.

b. The provision of international technical assistance either by way
of training or with personnel to expedite such requirements as
preparation of physical land surveys, designing appropriate
leasehold conditions, developing the administrative and
supervisory aspects of a national leasehold system, land
management, etc.

¢c. The provision of assistance by the Government in initial land
preparation. Adjustments to the present structure tenure
physical of land will be inevitable, but this will have to be
made on a well structured and rational basis, taking into
consideration labour supply and capital availability.

In the Southeastern Islands, the focus will be on areas where land
preparation represents high capital cost, but where there 1is scope for
working with contiguous parcels. Areas having no unsurmountable physical
or social constraints to a viable agricultural development programme will
have to be given priority. Development or upgrading of necessary support
infrastructure such as water supply and access roads is required.
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THE IMPORTANCE AND USE OF LIVESTOCK IN THE BAHAMAS

EXECUTIVE SUMMARY

1.0 Background

The Bahamian agricultural sector is responsible for about 5% of the
GDP and employs 5.6% of the workforce. The livestock sector in
particular contributed over the 1last 10 years 60-80% of the
agricultural production or between $17-34 million. The poultry
industry has been a dominant contributor to the sector by
generating between 94-98% of the value of production. This
reflects a very minimal contribution by cattle, sheep, goats and

pigs.

The most critical feature of the livestock industry is the sharp
dependency on imported inputs. As such it is classified into:

a) Intensive operations such as poultry and pig enterprises which
are supported wholly by imported feedstuffs and other inputs, and

b) The non-intensive operations which include small and large
ruminants such as sheep, goats and cattle which survive on 