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FOREWORD

This memorandum reports a study carried out by the Isracli Center for Internaiional
‘Cooperation in Agricwdtural Development. The study, which is part of the activities conducted by

the USAID, was carried out in Jamaica during the months of July and August 1985 by the
followmg professxona‘l team'

Moshe Av1dan economist — team coordmator
'Iian Bar agronomlst
:Da\ud Sahk engmeer
iOur gr'lteful thanks are due to the many people who aided the team in its work, and to the
n1st1tut10ns w1th whlch they are affiliated. Of these, the followmg deserve spemal mention:
Mr., T H'lrdware Head of the Water Resources Division
Mr. W ‘Atiba, anmeer Water Resources D1v1510n
Mr. De-Kruff, Rm_'al Phys_xcal Planmng Division
M, Dé, Wiu Rural Physical Planning Division
Mr. S. Rampxer Agro 21

M. M Pennent Spamsh Town Water Commission.

THE ISRAELI CENTER FOR INTERNATIONAL COOPERATION IN AGRICULTURAL
' DEVELOPMENT '
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PROBLEMS 011 IRRIGA’I‘ION IN THE REGIONS oF
ST, CATHDRINF AND ST. DOR()THY

Review of The Existing Situation and Proposals for Improvement

1. INTRODUCTION

1.1. Content and Purpose of the Document
'I‘lus report presents & summary of the work of a survey camed out to 1dent1fy problems of'l '
irrigation in the area of St Catherine and 8t Dorothy, Jamaica, acoordmg to the terms of
reference ‘detailed below, and to ptopose solutlons to these pmbiems The survey was eamed out.'-
by the Israeli (‘enter fm Intermtmnal Cooperatlon m Agucultulal Development (ICICAD),- :
within the framework of the activities of the American institution US AID the pllrpOse of whlch' '
is to aid in the development of agriculture in the areas under discussion (helema)_fter, t_he “Pro;ect o
Area”). . ' ' - . I
Thee work reported in this document is the result of an agreement made between USAID and_'
the Division for International Cooperatlon of the Israeli Ministry of B‘orelgn Affzurs and wasc '
carried out during the months of July and August 1985 in accordance with the terms of reference
of the agreement as detaﬂed in the next paragraph. The team members and then' areas of
esponmb}hty are gwen helow . ' | '
—  Moshe Avidan, economist end team coordmator economic problems and eoordmatlon
—  Tlan Bar, aglonomxet ‘on-farm problems: _
—  David Salik, engineer: regional water supply'probler'ﬁs.'
In its continuation; the repoi“t contains the following:
(a) presentation of the objectives of {he work; _
(b) problems of irrigation identified in he area on the basis of the existi.'ng and planned
agrieultur'al activity; Lk |

{¢) conclusions-and recommendations for improvement.

1.2. Terms of Reference of the Work a_ed its Ohjectives _
The concrete pfoblems which formed the basis of the formulation of the terms of reference

of the work are part of a broader range of problems relating to he agrieultural developmeht of the

Project Area. These problems have been described in a document of USAID as follows:
“The St Catherine’s Plains area is part of a much larger area dr.ained and served by the Rio
Cobre, incorporating much of the middle south portlon of the :sland of Jamaica, Not only
agriculture but urban concentrations in Kingston and Spanish town make demands on this
area’s water regime. Demands for water now and in ' the future present complex problems
which should be addressed through comprehensive planning and major infrastructure

investments.
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“ The Mission is umvernad about the effects of several problems relating to the water

_ 1ef,sme. Ammng:f these pmb}ems are the following:

a  Is there enough water for all proposed Project activities?

b, . Aré there problems of water quality which might affect Project activities?

c.  ls siltation from surrounding hillside farms or pollution from agricultural chemicals a
. problem? - - : _

d. Will going forward with the Project lead to a less than optimal overall water

develdpm’eﬁ{_z in the érea?

e. ~ Are there probl_éms of overlap of utilization or other issues which may arise from the

. fact that four GOJ agencies currently have jurisdiction over various aspects of water in

thé‘_p:‘o"po’s’_éd Project area?”’

it was ag;%_tinst ihisbackground that the objéctives of the team were formulated, as follows

(fronl the USAID and the ICICAD mentioned in paragraph 1.1 above and hereinafter referred to

as “The Grantee™).

(a)

(b)

(c)

@)

The.G'ran_t'ee_. will provide services, Under the guidance of USAID/Jamaica, to assess the
clii'rent institutional arrangements for the ménagemént opefation and maintenance of two
n‘rigatlon systems on the south coast of Jamaica. Included within this assessment shall be a
survey of water users {(farmers) to determme the level of water availability, water costs, and
on-fcu;m wate_r management practices for current cropping patterns.

Following ‘the coliection and analysis of information, The Grantee will provide recom-
mendations for an acceptable reo'rganization of these irrigation systems, that will provide for
aécdunﬁabiﬁty of management performance and sustainability of the systems based on

equitable user fées._ The recommendations shall include:

1.~ A plan and schedule for organizing water user associations for the two irrigation

systems. This plan shall provide for the direct participation of representatives of water
users in the management of the systems, and, to the extent possible, for the
participat’ioﬁ of water users in carrying out improvements to and maintenance of the

systems.

2. A training plan for the water users in on-farm water 1nanagemen£ techniques.

Upon acce.ptanc.e of the plans by the designated Jamaican entilies, The Grantee will proceed
to irﬁpiemenf the plans. _

‘I‘hé services to assess and prepare recommendations, as described in paragraphs A and B
abbve, shall be provided by a three-person team (water engineer, agronomist, and
ecquomist;/soc_:iologist) for six (8) weeks each. The services to implement the plans, as
descri.l.)e_{-I_ in paragraph C, above, shall-be provided by a three-person team (water engineer,

agronojnist, and econ‘qmist/sociologist) for ei,cjht (8) weeks each.
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(e} In carrying out these sarvu,os, The Grantee will coordinate w1th the pro;ect coordmatm and
his staff from the Jamalc'm Water Resources Authority, and with. USAID/JamalLa.

1 consultation and coordination with local authontles (paragraph E- above) and in view of
the currenit changes in plans for the development and management of the area (mter aha, the
Crop Diversification. Program decided upon by the-goveﬁl_meﬁ_tbf Jamaica in -Ap_r.il 1985, and .
organizational changes in the local water authdrities), special aftention was paid to fh_é follb_wing

_subjectsf ' :
-~ water availéhi!ity
— - on-farm water management

—  training of the on-farm water consumer.

1.3. Swmmary of Findings and Recommendations

1.3.1. General

The findings and 1ecommex1dat10ns 1e]dte to the followmg subjects:
—  Improvement of the e_ngmeern}g of the regional water supply system
—  Maintenance of the regional system
-—  Organization of the system’s operation
—  Water pricing policy -
- Imgatlon extension servi ce

—  Progranms of coursesin water utlhzatxon for farmers and 1rngat10n mstructors.

1.3.2. Improvement of the Regional System _
The present regional system, which consists of a canal network fed by \Vélls.mld the Rio
Cobre, is not able to supply the eurrent demand of the area (11,500 he_(_:téres, rhostly sugar cane},
particularly in the dry years. The‘ following measures were considered as a remedy to this
problem. | ' - o
{(a) The deterioration of the system could be halted by 1mprovmg malntenance (mamly canal
cleaning and well mamtenance) '
In this case, the' two sources of the maintenance budget wat,er fees and government support,
would be enlarged. .
{b) Additional water could be provided by the following means:
{1) Extension of the canal system conveyance capécity._
(2) Renewal and addition of wells.
{(3) Construction of a seasonal surfaée reservoir {to store wet season water).
{(4) ‘Increase in the use of aquifers for seasonal storage.
The recommendations of the team of the “Water Resources Master Plan” (UNDP prolect

Interim Report of September 1985) concerning. the feasibility of the above alternatives were

— 124 —



adqpfed,' as follows:

a.

_T'h_(_a “Crop D'ivgzrsificati_on Program” (CDP) as drawn up by the government for this area

‘will result ‘in a decrease of about 25% in the water demand of the area when fully

implemented, because of the difference in demand per unit avea of the new and existing
crops, Thi_s_may'res_ult_;‘it_l surplus water which will make any new investment in additional

water means unnecessary, at least in the short term,

‘_'It is not- feasible to produce new water whose cost, is higher than its potentlal contrxbutmn

to the national economy. Water that is more costly than the marginal product value of water

N irrigating sugar cane (some 3 US cents/cublc meter) should not be produced, and insofar as

thls 15 posmhle the water shou‘sd be transfered from sugar cane to the other, more pmﬁtable

crops Became of ‘this constramt only one of the above-mentioned water addition means

'7 becomes feamble. -extending the canal conveyance capacity to 16 Mcu.m/month, which is

..one'third rh're than he e_xistin_g capacity of 12 Mcu.m/month,

1.8.8. Organization of the System’s szeration

The following proposals are made for organizaing the joint St Cathérine and St Dorothy

system:

1.

The System Will be o_perated by a government compaﬁy (hereinafter,,“The Body”), which

will be respdnsible_ for:

dperatillg the system atcording to long-range and short-range programs;

planning and execution of development programs;
maintenance of the system;

demand forecasts and allocation of periodic water quotas;
water metering and collection of fees;

financial operation of the system.

A gen_erai m.anager appointed by the government will head the system. He wiil report to the
Board of 'Directors'of The Body. The Board will be manned by civil servants (the majority)

and consumer representatives,

1.3.4. Water Pricing Policy

(a}
(b)
(c)

(d)

The followmg prineciples are p.roposed:

Water pr'ices will relate to volume and not to flow.

The prices will be different for traditional and modern agricultuxe.

The prices will cover:

—  part of the equipment cost of the water supply system;

~  part of the maintenance costs;

- the entire ]iower- costs, that is, the real cost to he national economy.

That part of the water costs which is not covered by the water fees will be subsidized by

the government.
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1.8.5. Trrigation Extension Service
Ideally, this much needed service, whose functlon is to trmn f‘\rmets in-the eff1c1ent use of

water, should be provided Llnoughout the 1slemd but for the time bemg it is recommended to

start it in the Prolect Avea, It is expected that he cost of prowdmg the sorvme w111 mme than o

covered by the water saved and the resultant 1mprovements i the 1nlgf1tmn system.
rI‘he palt of the ektension service rolating to water may be de\feloped before or in- paralle!

with othe1 parts, such as oil- and crop protection. It will be opemted by mstluctms, each of -

whom wﬂl have respon31b111ty f01 a gweu geogtaphxc'ﬁ unit,

L 3 5, Comses in Water Utlhzatmn ' _
- These coulses should be asnong the fnst actmtles pr 0v1ded by the sewlce, and two senes are
pmposed user and mstructol Lourses |
The user couirses will deal wﬂ;h '
~—  principles of open 1rr1gat10n, sprinkling and dnp u‘rjgatson, :
-~ . principles of 1rr1gat1011 of different crops * '
" The mstructors courses will, in addition to the above deal thh
~  soil-water-crop relationships;
~  use of control and measurement devic_es;

- principles of instruction,
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2. BACKGROUND
21, Genoral

The lmgatwn systems of 8t Catherme and St Dorothy form a continuum of abot 12,000
hectmes of 1rr|gated land the Project Area, in St Catherme s Parish, west of the capltal Kingston,
in the southern dramage area of the island (see Fagure 1). The Rio Cobre river traverses the center

“of the mea on lunestone and alluvial aqu.ers The Pm}ect Area is one of the largest and most
- important mlgatmn areas on the island. Its umqueness and 1mportance arise from its size, its
suitability for the growmg of new crops (which are expected to pavtially replace the traditionai
‘ sug_ar e_ane croph), and its proximity to the capital, Kingston, and its suburbs (partxculdrly Spanish
'I‘bwn) lvhich receive théix'Watei', iiter alia, from sources in the area under discussion.
| The ared is d1v1ded into the following’ sub- sectlons
- Th(, Upper Rio Cobre area: "This area has httle agriculture, and provides water to the capital
from well driihngs Pumpmg from the drillings in this area is expected to reduce the flow of the
Rlo Cobr(,, which supphes the lower area _
—  The Lower Rio Cobre area: This is the main agncultural area, with Spanish Town located at
its centea '
—  The St Dorothy area: This area is located in the western part of the region and is fed from
well drillings only.
The f}gure% (o‘otamed ﬁom the Ruml Phyqlcal Planning Division) for the rainfall in the
cente_r. of the region and the ra_mfal! effective for agriculture, in its present form, are given in

Table 1 below.
TABLE 1: RAINFALL IN ST CATHERINE

‘Month . - - Total Rainfall (mm) - Effective Rainfall

January - 21.8 ' 12
February 26.2 : 14
March o 21.8 12
April : _ 36.1 22
‘May 106.2 10
June | 72.6 52
July 40.9 27
August | 83.0 _ 50
' Septe_inber 96.5 57
October 207.3 _ 110
November . 110.5 - 65
December 35.6 20
Anpual : 858.5 511
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Figure 1: Rio Cobre Basin - Hydro-Geological I"oi'matio_ns and hrigation Systems
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‘This effective rainfall ledaves a demand for ifrigation water of some 202 Mew.m/year in the
Project Area, as detailed.in the table of Figure 3, below.
2.2, The Agricultural Activity in the Project Area

' _ Th’e. following crops are preseﬁtiy grown in the area:

_C_r_(_)g - . o o ‘Area (he(_:tares)
Sugar:cane - : . 7,300
Pasture - L 2,500
Miscellaneous crops A 1,700 -
Total S 11,500

Most of the land in the area of St Catherine is owned by state-owned enterprises and that of
- St Dorothy is mostly. privately owned, as detailed below.

TABLE 2: DISTRIBUTION OF THE IRRIGATED AREA BY TYPE
OF OWNERSHIP AND SYSTEM (Hectares)

Name of Owner or

Type of Owneship St Catherine 8t Dorothy Total Irrigated Area
‘Inswood B 2,340 2,340
Bernard Lodge 5,600 5,600
Caymanas . 1,400 1,400
Private west of Inswood 300 - 300
Others — private - 260 1,600 - - 1,860

Total 9,900 1,600 11,500

The low.profitability of sugar cane has l.ed the government to formulate a policy to replace
this Vf:rop by others (The D_ivér_sification Program). The crops under consideration are mainly

Wiﬁter végetébles for export, sorghum, corn and soya.
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2.5, Institutional and Orgmnzatmnal Dah
The main bodies LepmSentmg wate1 users are state- owned enterpmes whmh own tlm sugar

cane plantatmns (seo Table 2), The ‘water systems in the avea -~ w1th the exceptlon of prwate
drillings — are owned and oper a.ted by the govermnent (the Mlmbtly of Agriculiure). .
'I‘he main body actwely engaged in agncu!turnl deve]opment in the area is the state owned
enterprise “Agio 217, which is descrlbed bxieﬂy below, - ' o '
-~ It is subordinate to the Prime Mmlster 5 Off:ce | R
~ " Representatives of the Mnush ¥ of Agncultum, the ’I‘reasury, the Mlmstry of Planmng, the
Ministry for Foxelgn Aff‘ms and other pubhc metltutions form part of its management
- Iis central purpose is to_establish projects for g;owmg field cmps, vegetables nd other :
produce, in order to promote the toilowmg ob]ectwes ' ' '
* gzowmg produce for export '
*  growing produce for the domestic market and for import rep}acem(,nt
® mcreasmg employment
7 In this context, and in accordance w1th government policy, the trend is towards decreasmg
"to a minimum the sugar cane area and utilizing the water and land thereby made available for
growing the market and mdustnal crops mentioned above, The planning activities are being -
carried out, inter alia, by the followmg orgamzations | ' '
—  The Water Resources Division, which is presently in the process of becommg the Ground
Water Authonty
—  Agro 21
- USAID 7 _
- UNDP, wh;ch is presently preparing a plan for the’ area under. discussmn thhm the
framework of a master plan for the water resources of the whole 1sland
Though there is much planning activity undelway, no unit exists whose task it 'is to deal
with the sub]ect of irrigation at the on- farm level. A sumlar situation preval]s in the umvers:ty, at

the experimental stations and in the govemme_nt training system

2.4. The Water Systems _
~ The water supply systems included in the framework'_under discussion are those“of St
Catherine and St Dorothy. Following is a description of these systems and details of tﬁeir

operation and maintenance.
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2.4.1. 'The St Catherine Water Supply System
The sources of water supphed by the eyetem for urlgatlon are:
- the Rio Cobre river
- Lhe limesione aquifer
- the alluvnal '1qulfer
Followmg isa deserlptlon of the supply of thlS water within the framework of the system
The Rio Cobre water is dwerted to the main canal (see Figures 1 and 2) in which the
mammum water level is +139 feet. Most’ of the 1rr1gated land i is located between the levels of +50
and +100 feet 80 that 1111ga’t.10n s p0351ble mostly by gravltatlon, without pumpmg The main
(.anal was demgned for a conveyance capacity of 23 Mcu.m/month, but its present capamty is
' only some 12 Mcu m/month ‘due to deterioration of the system Several manually- operated gates
located in the v1c1nlty of the diversion structure enable control of the diversion. The gate system
is in poor condltlon, and it is difficult to control the diversion efficiently, Another problem is
that Lhe system is blocked up with water vegetation and siltation. More serious still is the problem
.of the weir which was constructed in the mam canal to divert water to the urban water supply of
'Spamsh Town. This weir caused a conSlderable decrease in the canal’s conveyance capacity. Near
Spanish Town the main canal sphte .mto two branches, to the east and to the west {see Figure 2).
: The system is compesed entirely of earth. canals; with a total length of 75 km. The
maintenance condition of the canels_is poor. The sides of the canals are badly damaged, causing
water losses, a.nd this is further aggravated by farmers breaking up the walls to divert water. The
water is supplied 24 hours a day without any measuring devices, so that distribution is done by
very rough estimation. This means that some users are deprived and others are oversupplied,
resulting in considerable waste. Furthermore, users, in partisan fashion, construct lateral weirs in
.the_cana'l to boost he sup'piy of water to their fields. This too contributes to the decrease in the

system’s conveyance capacity. - : s

2.4.2. Ground Water System
(a) The Limestone 'Amiifer _

© About 70 wells have been drilled to pump water from the limestone aguifer. Part of them
are out of use due to blockage end det_erioration ef equipment. The wells were drilled to depths
" of between 39 'and 100 meters and their discharge is between several {ens to several hundreds of
cubic meters per hour. The wells are generally not equipped with water meters, Water levels are
not routinely monitored and their maintenance is poor. Some of the wells supply water to urban
' end industrial users: There is no up-to-date and comprehensive map of the well network and its
connections to the canal systein and the users.
(b) The Alluvial Aquifer

'I‘her’e are about 45 alluvial wells in more or less the same condition of deteroriation as the

limestone wells.
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TABLE 3: MAIN AND BRANCH CANALS OF THE SYSTEM

SRR : o Existing Conveyance
ALy f C i} + A ! > ) 2etal .

~ Name of Canal Length (km} Area Served (hectares) Capacity (cu.m/h)
Main A o 4.7 9,483 11,500
MainB S N 2R X 1 1,00
Turner’s Pen 7 3.4 ' 610 1,650
Port Henderson 4.8 o 2,075 | 1,550
' ‘C_aymml_a_s . 5.1 - 1,395 1,200
Cumberland _ 3.2 o 1,630 2,300
© Old Harbour 5.6 - 3,730 6,200
- 8ydenham 39 : - 820 1,200
Hartlands 3.5 560 1,200
" Old Harbour sub-branch 6.9 2,350 . 2,000
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2.6, Water Supply and Cbnsumption at the On-farm Level

2,5.1. Availabilityand Rehablhty of ‘Supply of Water -
From inspection of the area and conversations w1th the people uwolved the followmg

picturc emerges. _ _ , .

Waler supply to the favms is umertam and euatw so that at St Doz othy, whenever water is
available the fmmers use it all to mlgate their fields, whether. they need to or not, sometlmes )
even contmuouslv for two or three days Sometimes they aven’ bleak down the exn, gates of the
main canal to increase the flow of water to their fields. Needless to’ say, this is wasteful and even
harmiul. Fel tile soil is washed away, crops are damaged becauqe of lack of ventllatmn, and thele
is an increase in the incidence of soil and leaf diseases. At the same time, there are pcnods (such
as the time we spent in Jamaica) dmmg which for three weeks there ig nut a drop of _water_ in the
canals and no rainfall, and sensitive produce, such as cucumbers, squash and melons, simply .
collapses. B .

In such a situation of catch as catch can, measuring and contzol of watei lose ali meamng, _
and the only thing that can be done to 1mprove management of_ n'};lgamon 1s, during times of
water surplus, to store it in the soil, Tn the clay loam of Bushy Park, for insfaﬁée,'it is possible to

store up to 200 cu.m of water to a depth of 1.2 meters, and this can be useful for cerlain crops.

2.5.2. Methods of Irrigation and Currént Practices
{a) Open Imgatlon ab St Dorothy

The following is btypical of the Project Arvea., At Bushy Palk ther9 is furrow u'rlgatmn of
cucumbers, water melons, hoosydew melons and onions.- A typical fur:r_o_w is about 250 meters
long and the distance between furm“‘rs is about one meter. Total irrigéﬁi_tijl time is about 20 bours
and it takes about eighi howrs for the flow to reach the peﬁmeter of the arca. The soll is
black-brown, defined as clz.ly'-loam,_ teﬁdih'g' more t§ loam. Ti)eré are no'infiltration problems and
the gradient is very falt (according to the ma-p itis about to be 1%). | |

Sample drillings made four days after irrigation shoWed_the soil to be saturated almost to
field content, to a depth of 1,2 meters. Thé manager of the farm, who had comp}ﬂi_ned about ihe
lack of water, was surprised to see, from this driiling,'ho.w he vs;'as_ wasting water in depth on his
water melons andonioné, whose m"aj.n root systems reach a depth of only 30 cm. |
(L' Open Dirigation at St Catherine _ _

Most of the irrigation in the area of 3¢ Catherine is concentrated on the sugar cane, whiéh is
grown in 10-acre square. fields, each field,being divided into two irrigation .units. T_hé soil is silt
clay to clay for the most part. The length of the furrow (typically 200 meters) is quite adequate
fot the gentle gradient and the soz’i quality. Irrigation. ig carrired out once every three WBéks,' by

breaking through the side wall of the distribution canal and allowing the water lo flow into the
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furrows, which are spaced about 0.9 meters apart. As soon as the water reachos the perimeter of
- the 1n1gat10n unit, the How is shut off and tr ansfonod to another unit, Trrigation time per unit is
about six hours The requirements for sugar cane during July, the peak month, are about 200
:Meu.m. Under conditions of 85% iwigation efficiency and an effoctive root depth of 90 em, the
required irrigation level is not supplied when needed (not tnkm;, s rainfall into account), 1t is little
: twonder, therefme, that the average yield is between 20 and 30 tons per acre, Lhat is, nbout half
“the yietd possﬂale under LOlld}LlOH& of prOper irrigation,
y (c) Sprmlclmg _ _

A numbel of i‘(ums have mtroduced spnnkle1 uugqtlon FFarmers have been ativacted to this
method of uugat:on for various reasons, some because it is considered fashionable and modern,
and some becduse of 1ts comremcme, especially for dry sowing irrigation, Furthermore, some
believe that the low d]bcharge of the open irrigalion system in any given period of time does not
enable complete covexage of the cultivated area, while sprinkling does,

in practlce, as in oper_l irrigation there is no control over the quantities of water used or the
' depth-:of wettihg, attained or desirable. Some farmers irrigate very superficially, stopping as soon

as they fcel the soil is Wet to the depth of a handspan, and move the line to the next section. On
the other hand, there are those who start irrigation again as soon as the surface layer is dry, even
' though in many ca_ses the lower layers are saturated. In brief, there is much wastage of water.

As for the equipment itself, the sprinklers are not uniform. The uprights are neither uniform
nor straight, and the spacing bét‘;veen sprinklers is not uniform. The water is not filtered before
entering. the lines and the sprinklers often become blocked. The farmers solve this problem by
removing the heads .and this,'df course, produces a short, heavy jet. The discharge rises, the
presé.ﬁr_e goes doﬁn and the uniformity. of distribution is adversely affected. The sprinklers stop
turning and the resul.t is ﬂodding in one area and dryness of another. This, naturally, leads to
non;\inifcirmity of fﬁhe cultivated area and a reduction in yield.. The lines are not washed out

*before 6peratiox1;-'and this gives rise to another source of blocking. Furthermore, the line ends in a

sprinkler and niof in a blind pipe — yet another common cause of blocking.

2 5.3. Water Mstering: and Pricing

Under the emstmg pricmg plactlces each consumer has a discharge contract (designated in
Cl. dehour) limiting his maximum hourly discharge, which, when multiplied by 8,700 hours per
year, gives his maximum permitted annual discharge. Since he has to pay for the water whether
he uses it or hot, the user, naturally, tends to use the waler whether he needs it or not. This
“system of ;ﬁayment based on flow rather than volume is, therefore, a disincentive to saving water.

‘The following pricing, as piacticed in the St Dorothy system, is typical:
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J$s0
Jp12

Cost of 1 en, yd./hour
Price of 1 cu., yd./hour

In the case of Lontmuous flow, this mearns:

Pncc of 1w, yd = 12/8700 _ Jcl 38
Price of 1 cu. m Lo Jcl_._S
 Costof 1cw yd. = 50/8700 = Jo0.57 -
= Jc0.75

Cost of 1 ¢éu. m, =
The difference betwcen he cost 'md the price is subslchzed by the govemment

3. IRRIGATION PROBLEMS

3.1, General _ . _
The region’s u'rlgatlon problems center a:round the background data plesented in the

previous section and the following ecanomlc data 7
(a) In the area under discussion there is today not, enough water to :rrlgate the arable land-
available. Water is therefore the scarce input- for the agncultural a(,tmty At the same time, the
use of such water as is available is wasteful and mefﬂment at both the system and on-fdrm levels
(b} ‘The urgent impravement int he ex1stmg sxtuatlon that is so badly needed is hampered by the
too-low product value of water in the country s agnculture, based as it is on sugar cane; whxch is
no longer a profitable crop. The followmg calculatlon 1Hustrates this point. The max‘gmal product
value of water used in 1rr1gat1ng sugar cane is some USc3lcum {as repoxted in the Water.
Resources Master Plan conducted by the UNDP and the Water Resources Dw:smn) This value is
too small for it to be worthwhile to make large-scale mvestments in nnprovmg the water system;
the extra water obtained thereby will generally cost more. than USc3icu m. {see table i in sectlon .
4.1.3). _ :

(&} The water systems used in irrigating sugar cane are 1n very poor condltaon and from the '
point of view of the national economy, it is hol worth investing in repairing, ‘renewing and
maintaining them, to continue cultivating this.unprofitatllé él:op. Only by s’witching to-mqre
profitable produce, that is, effecting the government"s Crop Dlver_slfication. P_l'ograrf_a, will the
investment be worthwhile. However, this program, if it is carried out on a largé_scale__, casts déubt
on the worthwhileness of increasing the water supply, because the 'diversifi(;al,ion Cros wlll ref_iu'ire
much less water than sugar cane and their introduction will rélease _quanti_t_ie_s_bf wafer for.oﬁlxer
uses. It will be possible to use this surplus water Lo increase the arable land area, thus: rendering

the provision of new water unnecessary (sce Figure 5).
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(d) 'The Crop DlVOl‘Slflcatlon Program i likely to ‘obviate the need for producing new water,
but not the need to derive more benefit from the existing water. The activities of an extension
."s.ew;(,e cann_ot, _be covared by the low value generated by gugar cane and pasture; they could,
however, be covered by the rélatively high potential value of the new crops, when this branch of
the economy matures,
3.2 I’x_‘}z)b.l.érlﬁs of the Central System
The fol'low.ivir'lg areas of activity of the central systenﬁ require urgent attention:

— 'maintenance o
— operfation (éontrol of the quantities of \.’vat.er supplied and measurement)

- expanqmn
| B Fach of these arcas has an economu,-engmeermg aspect and an organizational aspect.
. {ay  The cheapest wat91 in the system is the gravitational water required (cieanmg of canals and
- routine maintenance of wells) costs less than this, it is certainly justified economically.

The operatlon of the ce_ntra} system needs improving. Supplying consumers according to
thier needs with water from the"ca.nais, and in accordance with a ready made program, is a central
aspect of the operating system This can be done pmperly only with a well-run system of
controllmg devzces (dnd thl.s. is the easier part of the problem), water measuring devices, and
pricing. _

“The qu’estidns which arise in conniéction with the problem of improving the pricing system
are:

- — Souid {hg price be based on the cost of the water or part of it?
- Should the traditional consumer, the sugar cane farmer for the most part, be subject to he

. same pricing and allocation mechanism as a consumer cultivating new produce?

8.3. Problems of Water Usage at the On-farm Level

‘There are .the problems of inefficient irrigation and unreliable water supply. The latter
problem must be solved within the context of the central system, while the former depends upon
the activities of the extension service, which \ﬁll provide the missing knowhow to the farmers. As
for the ektension service itself, problems of its scope, organizational structure, financing (should
the farmers be expected to pay for the service or not) and training of personnel are still to be

- solved,
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Figure 3: St Catherine Project -~ Irvigation Water Demand fmd River Flow {Mean Yez‘u'.)
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Figure 4: Si Catherine P roject — Irvigation Water Demaﬁd and River Flow (1:5 Dry Year)
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4  PROPOSALS F'OR IMPROVEMENT

4.1, The Central System

4,1.1, General
The followmg pmposals are made for the Rlo Cobre area.

(a) Improving the system in accordance with the plans: detailed below, t’tkmg mto account the
following: : R ‘
(1) Implementation of the Crop Dlvermﬁcatmn Program will defer the need to pmduce
additional (new) waler, since it will make use of water presently be used for sugar cane. -
(2) Implovements in the various paxts of the systemn are Lonstramed by the nece551ty to.
keep the new water cost below the mmgmal produot value of the water, estlmated at
UScS3/cu.m. _ _ _ '
(b) Reorganization of the entire system \ﬁrith lines as described below,

(c) Establishment of an allocation and paym'enﬁ policy fbr the water "supplied. '

4.1.2. Coordination of the Development wﬁ;h the Cr op Dwermﬁcahon Program

Since about half of the Rio Cobre area is desngnated for the Crop Dwermflmtion Proglam it .

may be expected that about one quarter of the present water dlscharge of the system wﬂl be
made available for othel uses. The new urops will use -about 1,000 Mcu m/year while sugar cane
takes 2,200 Mecu.mfyear. This dlctates delaying any new w'xter development espenla}ly water '

whose cost is greater than the income from sugar eane, as shown in Figure 5 and detailed in

section 4.1.3. below

4.1.3. Vlable and Non-Viable Development _
As qtated above, 1t is not proposed to develop water whose cost is greater than is economlc

contributlon, ‘which is, as stated, the marginal product value in irrigating sugar cane (USe3/cu.m).

The cost of deveioping new water is being investigated.or is about to be investigated by a numbet

of bodies, some of which are listed below: ' ' o

— A Japanese team which is to engage in planning means of incfeasing the supply of the Lower
Rib Cobre. N | | |

— A team from the UNDP and the Ground Water 'Authority, which is working on the Water
Resotirces Master Plan. _ A _
The latter team recently developéd a simulation model of the area, but their findinge have

not yet been made available. When they do become available, we shall make use of them, and in

the meantime we have been using their preliminary findings on the costs of additional \.vater

supply by various alternative means, summarized below,
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Irr:’gable Area

Means of Increasing Supply Cost of Water (USc/cu.m)
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Taking the nargmal product value of wator for irvigating sugar cane to be some UScS/cu.m,
these data Iead to the conclusion that thpandmg the canal capacity to 16 Mcu. m/month is the -
only one of the proposed means that is entirely worthwhile. '

The geneml developmert pohcy suggested is: ,
(a) As a first stage, the canal should be xestozed to proper wm}nng oxder nnd converted to a

capacity of 16 Mcu in/month, and the existing wells should be repaned
() Any iurther plans showd be delayed until the Crop Dwermﬂcatlon Pxogram reaches ‘the
point where the water requirements of the new areas are no longer et by the suxplus water

generated by replacmnent of sugar cane by crops that consume less wate1.

4.1.4. M‘tnagmnent aof the bystem _ _
Following is a praposal for managmg the jomt reglonal water supp!y syqtem of St Dorothy

and St Catherine. The proposal is expenswe a.nd the ex:stmg agnculture will have dlffmulty in
.fmancmg and jusmfymg it econonncaliy Fuli 1mplementation of the proposal will therefore be
feasible only when the Crop Dwels]flcatlon Progxam is cartied out. - ' _
The system will be operated by a body which may be a pubhc corporation or have a
different status (heremaftex “The Body’’). The Body wﬂl manage the water supply as a c]osed
non-profit making svstem with two' sources of income -~ payments for ‘water supplied and a
‘government submdy The Body will be subordmate to a Board of Directots. I‘ollowmg are detmls
of the stiuciure of The Body and its functlous ' '
(b) Functions of the Body
(1} The Body will Operate the system accordmg to short and long -term plans. These plans
will be prepared by ‘The Body and authorized by the Board of Duectors
(2) The Body will collecL orders for water from the users and evaluate the water
_avallablhty, to plowde a basic for operating plans. o
(3} The Body will establish water quotas for users, whxch will be valld after authorlzatlon
by the Board of Directors, '
(4) The Body will measure the water used and collect paymeot therefor,
(5) The Body will draw up development palns which will be valid after authorization by _
the Board of Directors.
(8) The Body will execute developraent plans.
(7} The Body will manage the fihancial aspects of the system.
{c} .Manpower
The positions to be raanned are.as follows:
1. A General Manager, (o bhe appointed by the government and report ot the Board of
Directors,
2. A professional staff comprising an engineer, agronomist, ecoromist, hydrologist and
computer man. '

3. Foremen experienced in maintaining water supply systems.
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4,

- by

Unskilled labovors.

_ _Office"staf_f‘
6.

Outside h_eip as required. .

Total stalf réquirements are estimated at 4060,

(d)

(e)

)

Main Machines:Neéded for Op'eration and Maintenance

1) One baggel‘ with effective boom of 20 meters -
{2) Two baggels with effective boom of 10 meters

(3) Three small baggers

(4) Three _shtlffles on wheels D6

(5} One bulldozé; on chains D6

(6) One motor grader .

(7} i ’l‘en Cars wmh front wheel dl ive and means of commumcatlon

(8) . Foul heavy vehicles _
(9) Six prw'lte cars with means of uommumcatlon
{1 0) . Radio station for commummtlon

(11) Computer -

L (12) Maintehance materials

Ma_in_. Builld'ings

(1) 'Office block
Z(2_) Shed for machines

(3} Stores for materials
(4) Gasoline station
The Board of Directors

The Board of Directors will initially be staffed by civil servants, one of whom will be

appomted General Manager of The Body The Board will be responsible for the following tasks.

(1)
(2)

(8)

4}

(5)

(6)

supewlsmg the water sLtpply procedures

nominating. members of The Body’s management

demdmg on mvestmentb to he extent that this is requested by the government
determining water prlcm_g policies, to the extent permitted by the government
determining fﬁturé plans of The Body '

ensurmg efflclent umnmg of the system,

Al a later s,ta,ge the Board will co- opt LODSLHIIEI representatives as members These will be

farmers from St Catherine and St Dorothy, and at this stage the two systems will be united into

one project. The eomposiﬂion of the Board will then be 51% civil sérvants and 49% consumer

representatives.

£)

(1)

Structure of The Body _
'Fhe Body will comprise six divisions, as follows:

A division responsible for water resources.
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(2) A division responsible for water ailooatxon fmd demand aqsessmeut
_{8) A division msponmble for the distribution of watel and its measurement, and the amount of
water to be supplied to the farmer im each head plot This division will have ovelall

responmbzhty for the operation of the entire system :

(4) A maintenance division. _
(5) A division responsible for all economlc and fmancml aspects of the opemtlon, mcludmg '

billing the farmers. :
(6) An administrative .division respoiisible for computer bookkeepmg, clerlcal d.nd house-'

maintenance services.

4.1.5. Payment Policy
The basis for the proposed payment polmy is payment awordmg to measured vohima (and

not according to flow). This poliey will also apply to water supphed by open conduits, It is

recommended to install & water meler in each head plot, so that the farmer wrll know exactly
how much water he is lecewmg

In the first stage, payment wﬂl contmue to be made as 1!, is today by flow: In the second -
stage, the farmers wﬂl start paying for the water by measured volume dctually used after they are
assured that they are gettlng their water in the quantlties and at the times they requested As'to
rates of payment, it is suggested that the fo]lowmg principles be apphed '

~ D1stmctzon should be made between traditional users and new users who enter the system
with nnplementamon of the Crop Dwersmcatzon Program The new volume rates will apply
immediately to new users, and will be applied gradually to the traditional users.

-~ The price of the water will comprise three elements
- coverage of the investment
- energy cost | '

- mamtenance costs
Each of these elements wil be subsidized or taxed by the government, as follows,

—  Coverage of the mvestment will be only for the mechanical - equipment (not for cml
engineering structures) and there will be a number of levels of subsidy according to the
status of the user (traditional or new). o o ' '

- The entire energy cost will be imposed upon the user (at its cost to the national economy).
ThlS will be done in order to prevent uneconomic and exagg,erated use of thls resource (if it

ig subsndlzed) or too limited use (if it carries a tax).
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-~ The maintenance costs will be divided between the user and the government,

4.2, !mpmvements at the On-farm Level
4. 21 General ' | | _ ‘

As shown in sections 2 and 3, there is much room for 1mprovement in the use of water at
the on‘fmm }evel It 1s also cledr from the facts presentcd in these sections that trained on-site
: mstructms could vety easﬂy, w1th the means av'ulable at little cost and often with just-a few

'smxple words of advmc, do much to mcmase the effmency of the ex:stmg 1smgat10n procedures
‘by tens of pmcentage pomts and save vast quantltms of water All this could be done before
. _' investmg a smgle penny in wnovatmg the centlal water system,
' Impxovements could be made. mamly by the following means:
- explammg to farmtrs *lbout ex1stmg and deqnable procedures in the context of plant-soil-
o water relastmnt.
— 'adaptmg 1r11gatmn methodq to the nature of the area and the water;
: = _t1 ammg farmms in the use of efficient irrigation methods;
- 'adaptmg crop lotatlon plOC()dLIIES to the avallablhty of water in the different months of

the year . .

) 'The plesent peak demand month is July. By mtmducmg new crops with different peak
demand months (c;uch as 80y bean — Junc mmze — Apnl cotton mDecember and vegetables —
Decernbe1) the total July peak could be lowered.

. Some of these activities could be conducted within the organizafional framework of the
extensmn ser\nce In the next paragraphs the techmcal aspects of the areas to be improved
w1l} be descnbed (as background matena! for the actxv:ttes of the extension service) and a pre-
sentatlon will be given of: '

- a proposal for the orgam?atlonal structure of the extension service;

—  programs of courses to be offered mthm the framework of the extehsion service.

4 2 2. 'I‘he Varlous Imgation ‘vlethods and Theu Adaptatlon to Regional Condltzons
(a) Open Irrlgatlon

A good and inexpensive way to aclneve high efficiency in open 1rr1gat1on is to construct a
sy_stem of repeated water usage, that is, use of the tail wa_ter_from one field to begin irrigating
‘ fhe next lower field. Ih this ‘way, t‘he water flows for long enough to enable even distribution
7 throughout the field. The silty clay soil of the ‘region, the gentle gradlents and the fact that
]arge tracts of land are in tht. hands of smgle owners, contribute to making this an ideal method
of 1rngaiaon ’I‘he w1dth of a typlca} irrigation unit is about 100 meters and the length of the
furrow is 200 meters or more. The lowest fleld can h'we a zero gradient. This method is parti-

cularly well suited for growing rice.
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Smce the lateral gradlent is- often’ also very low, it'is possﬂ)le to transfor water to the -
adjacent field in & divection pe:pendicular to the dueot:on of 11rjgdnon fxs soon as thexe is a
build-up of water in the canal Water can also be supphed to the distribution canals at the heade
of the plots by the supply canal _ - )

‘Another way of attammg lngh levels of effment of ungatlon 'md dlstubutmn (close to _
100%) is by “level b'nsm nngatmn” ThlS method can be apphed W1th both funows and ﬂoodmg. o
The gmund Is leveled to zero. grachent and walled in. Watel enters the aiea ab mammum ﬂow, but '
such thqt is does not cause erosion.  Water dlstnbutmn by th1s techmque ig- excellent and not a
drop is wasted, The water can be a]located m a plemse quantlty and confmed to the fleid whexe
it is requir ed The medium and heavy soﬂ types of the qrea ‘seem to be well sutted to thls tech
nique., Furthermore most of the land in the ‘11‘9& ls almost flat 50 that the work of levehng will

be minimal, A condition for the success of this method is, of comse accurate levelmg to Zero
gradient. Today, this can be done easﬂy with Jaser ]eve}ers It is important a1so to remember that
the effective ram percentage in the case of level basm irrigation is mm,h hlghex than w1th any
other method of 11r1gat10n it can reach a level of over 90/0, as compaxed wzth 5{}“80% for .
other methods.

(b) Spnnkhng _ _ : & _ _

| Spnnkhna is suitable for those areas in whlch the gxadlents are steep, the topography-
presents dxfﬁculmes and the mvestment 1equ1red fo1 leve]mg is proh1b1twe1y hlgh or when
leveling is impossible, or the soil is sandy _ _ '

Lmntatlons of the sprmkler method are a hlgh initial cost t.he hxgh mmdence of break-
downs, the routine mamtenance 1eqmrements for sparé€ parts, energy consumptwn the neces- .
sity to fﬂter the water, and the increase in the incidence of leaf dlseases

Anocther relevani factox in' this azea is the wind regnne Sprmkhﬂg is usua]ly done durmg '
the 16 hours between afternoon and mormng The wmcl velomty durmg the remammg hours is-
usually higher than the 2.5 m/sec desirable fo:r spnni\img

Other pomts specific to the sub;ect of sprmkhng 1n the area of S’f. Catherine are detalied
below, _ _ B
(1) Ina number of sorls such as Sydenham clay, there are problems of crust formatmn after the
first watering, rapid closmg of cracks and a sharp fall in the rate of 1nf1ltrat10n (eshmated at
about 35 mm/hour — final 1ate) In such a case, spr mklmg will cause run off. Since the areas |

have 1rregular grad1ents, there will be c_onmde_rat}_le losses of water because of the run off. In

these cases, of course’ the prefer'able' aitérmtive is ope'n irrigatibﬁ m sﬁhiéh the grédiehts and ..
dramage are controlled and in the case under dlscussmn levei basin’ i 1gat10n is again to be

preferred since exploitation of rain water from the point of view of run off is maximal, -

{2) To the extent that it is intended to turn forest areas into agncultural land, and to the

extent that it is intended to irrigate with sprmklers, it would be desu-able to leave: stnps of
natural wind breaks between the plots, These natural wind breaks will perhaps reduce the in-

tensity of the winds in the field and enable efficient sprinkler irrigation. The wind breaks should
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" be Placed. perpendicular to thf‘ most frequent wind direction (south-east to west). The width
“of the plots will be detemnned by the he:ght of the wind bxeaks

(c) Drlp Irvigation,

an irrigation is smtable for all sml types and all kinds of topography. It may be used to
adv'mtqgre in. very light soils (sand dunes) and in vezy heavy, non-draining soils. 'I‘he cost of t}ns
_met.hod 15 very. high and ope1atom of the system must be trained in its use. Another point,
SpPlelC to f:hn, conditions pmvmhng in the area, is the need for careful flltenng The source of
the water is the Rio Cobm or we]]s whose water pours into the open canals (apart from a few
isolated cases in which plpea are used to transport the water to the head plots) The main kinds
© of dirt in the water are we@ds and floatmg orgamc matter. These are the hardest to deal with and
1equare vezy expenswe flltermg systezm which should preferably he eqmpped for automat:c
' :flushmg an 1mg'1t10n systems ' in the project area will therefore be particularly expensive,
' Adlmttedly, the qavmg in work days is conSIderable but this is not always an advantage.
It is poselble that in the area of St Dorothy, where most of the water supply comes from

wells, it w111 be possible to install a drip systom in small plots and for capital-intensive vegetable .
: growmg Since the number. of wells is large in relation to the area as a whole, in comparison with
- the other project areas, it is possible to lay out a pipe network to the heads of plots that would
not be too etpenmvc This closed water system would decrease the necessﬂzy for an expensive
fﬂﬁratwn system since most of the dlrt would be sand and solid floating matter for which the
required f}ltermg systems are less expensive. The fact that the farmers in the area grow vegetables
in a number of rotations each year will constitute a suitable economic base for drip irrigation,
especially if we also take into account the increase in vields and their quality that results from

the use of drip irrigatidn on the one hand, and the decrease in pesticide costs, on the other.

4.2.3. Or'gahizaﬁon of the Extension Service

Various ways of organizing training systems such as the extension service have been tried
through out’ t.hé \QOﬂd, and methods (_)f training suitable for different conditions have been
developed. 1t seems to us that the conditions prevailing in Jamaica, particularly in the Project
Area, in terms of the manpower to be trained and the varlety of irrigation methods and crops
{o be grown, dictate the followmg orgamztion projposal.

As will be shown l)elow training in hrigation methods is only part of the much broader
system of agricultural training (though there is no reason not to introduce training in iirigation
separ'lt'ely) and it is built on a professional hierarchy (subordinate to the Irrigation Department

of the Mmmtry of Agrlc ilfure} and a geographical hierarchy (o_f division into sub-regions af-
filiated to the mgxonal training office).

I&stabhshmg an extension service has, of course, a national significance beyond the limits
of 'th.e Project Area. At the same time, it must be remembered that the Projéct Area is particular-

: ly suited to begin such a service.

The proposecl organizational structure of the service is given below
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STRUCTURE OF THE EXTENSION SERVICE

Ministry of |
Agriculture |
— y . |  S ] S
Crop Plant Livigation | | Soil
N Protection- Lo A
Division- o Division S Division
| Division . _ - | s
1 - o T :
Oy . 1 Irrigation’. | ‘Trrigation S 1
: op Gon Methods & . Measuring Fertilizer 1 |Training -
g'rlga ;m:ent Equipment - & Control Department | | Department |
epartme Departmient Department | e S :
{ | i : _1- |
Regional Training Office -
- — | ]
Plant Civil' o
Crop SR N Irrigation
S Protection Engineering ST
Section : . e ] Section
Section 4 8ection.. . |, R I
_ S —— e i —
Region X Region Y Region Z
Instructor | Instructor. Instructor
®
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4 2.4, Samples of Extension Sewlce Course ngrams .
One of the main activities of the service is provision of courses. The programs of two typical
: couxses are glven below, one for farmers and one for ingtructors,
.(1) Cou1se for Farmers
The major part of the course material should be devoted to the following subjects:
(a) -.-Pammples of Open Trrigation
1) Methoc_ls of open irrigation
2) Gr_a_c__lients :
- 3). | Flow size
~.4) - Length of furr_ow- .
5) _ Bffect-of soil type and gradient on the above-mentioned parameters
8) Caiculating.t'h.e quantity of water
7)) Caleulating irrigation time
8)  Techniques for managing the water and organizing the field by various methods
(b) Principles of Sprinkler Trrigation
1) . 'Fypes of sprinklers - | _
- 2) - Pressure and discharge capacity
8) - Positioning and maintenance technology’
~ 4) - Locating prbﬁlems and solving them
5) Caicu[atih.g'the quaniity of water and irrigation time
.8) Spread
7y - Sﬁi’-t'abiiity'. of soil and.crop to the above parameters
(¢) Principles of Drip Irrigation
i) - Types of drip systems
2) - Filtering -
| 3) Incorporating fertilization into the irrig_ation process
4) Calculating the quantity of water
5) Locating problems and solving them
6) Layout of the network and
(d) 'Cr_o.p Irrigation '
The water economy of existing crops (vegetables, fruit, field crops)
(e) Principles of Fertilization
1) The importance of fertilization and its benefits
2) Types of fertilizers and their function .
3) Methods of applying fertilizers
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The course will be based for the most parl; upon onssite deinbnstfatione of all i;'he irri'gation
and fextlhzmg techmques p'art of the time being devoted to the falmers plactmmg what they

have learned in the course, Special attentlon will be pmd to c'omtml of nugratmn (befm,e during

and after). _
(2) Course for Instiuctors

This course, in addxtmn to prowdmg pmctzcai knowhow, as in ihe fmmels’ comse w111 S

include - theoretical pnnmples which will ‘enable the mstructms to make correct demsmns in
the field, on the basis of the vm;able d'lta, and further then' education amd level of expertlse

One of the purposes of the course wﬂl also be to enable the mstructors to cam:y out fleld oK.
periments and observations and. to analyze them and draw the cmrect conclusmns, on the one’
hand, and to train them to apply the results of their 1esearc_h at the Qn-farnl level, on the cher.
In addition, therefore, to .the material contained in the farmers b’as._ig._c':ourse,-fhe following
subjects will be studied. o B
(a) Soil-Water-Plant Relations

1) Mechanical composition of soils

2} Chermnical composition of soils

3) _Physmal propert1es of sails in the context of 1rngatlon sueh as: ﬁeld capacxty, w:]tmg
pomt level of available soil water, permeablhty )

4) Chemical properties in the context of water lequnements and plant nutrition, such
as: salinity, chalk content, fertlhty (N.P.K. and micro elemen_ts),.bolon, chloride,
sodium, magnesium and calcium ions, E.S.P. | P |

5)  Quality of water and its effects on 3011 properties XXXXX plant development (Lc
S.A.R.). ' ' _ '

6) | Bstimating the water consumptnon of the plant, facto?? affecting it, and the recipro-
city between consumption, quality of water and soil type, in conjunction with ecologi-
cal data. ' '

(b) Use of Irrigation Conirol and Measuring Devices

1) Hand driil

2) Gravimetric testing of wetness

3} Tensiometers

4)  Pan evaporation

5) Lysimeter

6) Plant parameters (potential pressure and others) _ _ 7

(c) Testing of Spread and Efficiency of Irrigation — for the three methods of irrigation: .open,
sprinkler and drip. o _
(.d) Determining Size of Plots, P_ressure and Dischéqrge Rate — for the three methods of irviga-

tion:
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1) Oppn — deter mmmg the channel length, advance and retreat curve, infiltration.
- capamty, initial and flnal flow, calculation of irrigation time and quantity,
2) Sprmklor — calculating the optlmal numbet of sprinklexs per line, calculating pressure
and discharge losses, placmg of spmnklers sprmk]mg rates, and principles of planning.
3) Drlp o calculatmg branch length, pressure and dlschmge rates types of drip, placing,
_ splead laying out and mlhng up, wutme mamtemnco and principles of filtering,
(e} Prmcxples of Fertlllzatlon '
SEYy _Feltlllzer types and_ their'behévior in di_ffereht soil types and under different irriga-
tion regimes. '
2) . -Methdd_s_ of épplying fertilizers, taking into account the fertilizer-soil-irrigation method
reciprocal relations, climate and plant. |
3) Combining fertilization with irrigation:
“a) by-pass flow technique -~ installations and method
b}  direct flow tEChniQué — installations and method
4)  Caleulating quantity of fertilizer for:
a)_ ,. f‘ert,il.izi'ng by quantit)ur or per area
_ 'b) préportional fertilization
(f) Principles of Sampiing in the Field _ _
-1) Samp]_i'ng to determine wetness, volume weight
2)  Bampling to deten‘nine fertility (N.P.X)
3) . Sampling to classify and adapt soil type
{g) Use of Laboratory Testing
1) Reading results of laboratory tests
2} Pli‘ov.iding recommendations, calculating water and fertilizer quantities on the basis of
laboratory tests_
(h})  Use of Demonstration Techniques
1) Cardb_oard classifier
2)  Felt board
3) Transparen_ciés and overhead projector
4) Sampli.ng and cross-sections
(i) "_I‘he Human FaCt(').l" in Teaching
1) Planninga Ieésoh
92) Principles of teaching and dialogue
3) Working in groups
4) Commumcatxon and teacher-student relations
(i) Salt Content and Quahty of Water
There are in the Pm]ect Area lands which have been rendered useless by their high salt

content. These will be studied.
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INTRODUCTION

The St. Dorothy Plaln Irxlgation Authority was . established by the:
$t. Dorothy Plain Ilrigation (Establishment) Order,_196l The Authority

is run by a Board, whlch is app01nted by the Minister.

The day to day workings of the Authorlty ig- handled by a Staff of

37 persons, headed by a Works Oversees.

The main Functions of the Authority are namely:—_

1. To manage, control and operate, Subjéct to any difectibné'
given by the Minister, the Trrigation Sjstem‘in the relevant

Irrigation Area.

2. 'To manage and control the distribution of water from the =

System,

3. To formulate and implement programme for development of the

Irrigation Scheme,

The National Water Commission is to give the necessary technical
advice and assistance to the Authorities to enable them t6 function

efficiently.

The area over which the Authority ﬁas jurisdiction is appréximatély
20,000 acres., However, a large poftion of.thié‘area ié.tq hiily:and:
rugged for irrigation and consequently, irrigation at present‘i§=cOﬂ¥
fined to the Plains., The area which is capable‘of being.eCOnomicélly
irrigated is about 5,500 acres. The total acreage under cultivation
which is served by the System is approximately 4 614 acres. ‘The Cr0ps
cultivated are mainly Sugar. Cane, Banana, Cltrus and Catch crops, i.e.
(Peppers and Vegetables) also Fish Pond. Jamaica Soya Products and
other Dairy and Cattle-rearing enterprlbes are also supported by this

Irrigation System.
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TUE_TRRIGATION SYSTEM

This Systen cbnsists'of 7 Deep Well Pumps, supplying approximately
4,340 Cubic Yars ?ei: hour (09 3n¥s) , per annum to 210 contracted farmers.
The Pumps are located as follows.

NUMBER 'LOCATION
Free Town) Clarendon
, Sandy Bay)
2 Bodles
1 : Bowers
R Kilbys
ol
_BREAKDOWN
TYPE OF OUTPUT CONTRACTED | NO. OF Aﬁ;ggiE
© GYSTER FROM WELLS SUPPL ; :
SYSTEM SUPPLY CONSUMERS | o mrvarmron
FLOOD' 3,39 3,205 108 4,197 1/2
- SPRINKLER 946 409 102 416 1/2
TOTAL = 4,340 3,614 210 4,614
SIZE OF SCHEME
TYPE OF ‘ DISTANCE FROM | LENGTH OF
SYSTEM LOCATION OFFICE SYSTRM
FL(.)OD' Woodstave 1 Mile 1 3/4 Miles
FLOOD Lined Canal 1/2 Mile | 16 374 Miles
SPRINKLER Sandy Bay 6 Miles 5 Miles
SPRINKLER Bowers 2 Miles 2 Miles
' SPRINKLER Kilbys 5 Miles 1 1/2 tiles
_
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The Woodstave Pipeliue constructed well ovef'29 (Tweﬂfy#nihe) years
ago, carries wost of the wéter in the System., ‘The Authority also has a
fow miles of open canals. '
' There are 3 (Three) Wells in this Systém, which employ the more
economical Overhead Sprinkler_System. Thesé Wells are at BbwersiPen, '
Kilbys and Sandy Bay. R

Recently an extension Lo thel dndy Bay Scheme was handed over to
the Authovity by the National Water Gommission, ~This extension is
designed to irrigate an additibnal:lSO acres. This extension'is.now

in operation but farmers in this area, lack the necessary farm equipment,

STAFF LIST
WORKS OVERSEER 1 TSS GT TV
WORKS OVERSEER LI TSS GT [T (VAGANT)
ACCOUNTANT FAA LI
CLERICAL OFFICER CR IT
TYPIST OPS I
PUMP ATTENDANTS LMO I
FIELD ASSISTANT LMO 1V
OPER, MECHANICAL UNIT LMO II
SNR. CANAL ATTENDANT LMO TIL (VACANT) -
CANAL ATTENDANTS IO TT
CANAL DISTRICT COWSTABLE Cs 86 1
WATCHMAN CLS T
OFFICE ATTENDANT GLS T |
WEEKLY PAID LABOURERS LMO T (1 VACANT)

~

-

»

Lo Y I =« B N~ AT L T

ot
o

12,

in-l
e
O i T S B T T R S R T S S T

14,

DATLY PAID LABOURER 1
TEMPORARY WATCIMAN. 4

TASK WORKERS 6 -

“PART-TIME OFFICE CLEANER 1
TEMPORARY PUMP ATTENDANTS 2
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10.

11,

12,

13.

The Authority is faced with many problems at this time, they are
follows:i~ '

:Extreme shurtage of water due to saline intrusion and drought.

'Large amounts of arrearsg owing to Jamalca Publlc Sorvice Company

' which resu]ts 1n the frequent disconnection of Pumps.

Low Revenue because of low Irrigation Dues,

lhe delap;dated vandalized and leaking Woodstave Pipeline,

Shortage of Vehlcles.
'The'delapidated'buildingé and.furnishings.

- The wdstage of the little water available because of defective

on—farm equipment, defective Canals and Syphons,
Lack ‘of relévant training-for the Sfaff.

Rapia cut_iﬁ expenditure (MINISTRY)

Blbékiﬁg of Canal at nights and on weekends,
Shorfage of Staff.

Qﬁtstanding Water Dues by Consumers.

Recording devices for Pumps.
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MILEAGE OF MATN CANAL AND DISTRIBUTARIES

MAIN CANAL | . _

Woodstave Pipe 9,200 L.F,  Approx. . 1 3/4 Miles) = Total

Concrete Flute 1,188 L.FE. - . llé:Mile ) ,

Lined Canal 35,838“L.?. " _6 3/4 '8 3/4 Miles

| DISTRIBUTARY A o

Lined Canal 13,908 L.F. Approx. 2 3/4 Miles)

18" c.c. Pipeline| 1,443 L.F. no 1/4 Mile) 3 Miles
DIST. A2

Lined Canal 5,137 L.F. " 1 Mile
DIST A3

Lined Canal 1,980 L.¥, 3/8 Mile
DIST ‘B

Lined Canal 2,037 L,F. " - 3/8 Mile
DiST C

Lined Canal 1,237 L.F, 1 1/4 Mile
DIST.E _

A/C Pipeline 2,600 L.F. " 11/2 Mite

4,554 L.F.

DIST F .

Lined Canal 5,280 L.F. " 1 Mile
DTST FL

Lined Canal 759 L.F. " 1/7 Mile
DIST F2 .

Lined Canal 3,696 L.F. " 3/4 Mile
DIST G

Lined Canal 2,739 L.F. n 1/2 Mile
DIST H-

Earthen Canal 1,584 L.F, " 3/10 Mile
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STATEMENT FROM ..
THE PRIME MINISTER -
& MINISTER OF FINANCE
& PLANNING : .
The Rt. Hon, Edward P, G, Seaga .
AGRO 27 wai tonicelved 3 a new thrust
In Agriculture emphasising a number of - o ..
new features: o0 oL T : : S L . B -
H) l.t\_; this d;mm;;\l_wll_i[ show, Inthe - P by iy " STATEMENT FROM
rst Instance Agro 21 fvolves putting <. e : - ;
-2 poisible 200,000 acres of land tnte. - i . - e MlN'-SU:R; OF. L
cummeic_lfal ;'Jioduéﬂohi Gyetthe flesis - - g : AGRICULTURE
yiears, 145 Tirst purpose js to putidle land - SR L B T ol R
tous for the betteérment of the coun- . S8 7 2o L Thep}'lono.umb‘e L :
. - - BN i B Percival Broderick
(2‘ it invalvés corn_me’n:lalllwel pre- . e C
f‘l;:tgﬂl:d,'f:',iﬁirf,::’:;?hﬁ ',‘-:\,l?f” ' ~. The Agrlcaliurad Secter hay aiways bedn profedied as ane of the
" ‘technotosy. It Is the first time thata : rualn phanks In this adminkiration’s stategy for economic .
i N RIS igoncentrated effort Is belng made to - _recovery and develapmiciil. I order to decomplish thls, z grvat
~atiract and combing the tnoit advinged fechnology available with sheable capital and : "’“-‘1",’ preparitary P"Q“‘“i d }1‘! ‘-’l‘ déne to tdentify the -
land. 1 emphasice COMMERCIAL PRODUGTION as distinct feom previous agrlculieral . - B8 . - ;;:;-' -fh‘-' °t ?“d‘- nvestmee nology 1_r_1d markels and to
tins which refizd on Goveriment invalverigat, - 5 ool Ll ot X _nggh_“g_:_‘e g :é‘ne& he vnd Is cefiecred in the dymad 5
-(3) A whole range of fiew crops are featured in this prafect, breaklag away from the Lt prearam : T m;ﬁ’“ S h, "f.kFQ‘Q n the dynamle- . -
traditional agjiroath of concentéating on a few well-known crops. If ageicultiral produc: B programms ."sl 1 which seeki to mobillze the sector and tap
tion is 10 increase dramyaticably it must tezn both additional creps 2nd additionsl mar. . . B - “m'l':f pol ;" 2t to "“;t our foreigh exchangs needs through -
kels. This project sal'l:ﬂ:s both. - -+ - - .! . J E PR S . :‘ui N%s‘pln_ rﬂ\'l_ﬂi_i an !g_pmvidg meaningful employmeat for .
{4)  MNew markets which diteet exports to North Amérlea and Europe,.ay w whatl - By ople, TR AR Lo e T
ture for fraditionat [mports, afe 3 pringipal objective of this brggrz_mmfe. h > T ‘Pf;"?f“““:’“:!:g‘? “:}%’l 9"'::"““‘ ccor plishments ‘:f iy
iden;i{l:din‘the firs1 200,000 acres alt havé goad market prospects ta the production; " - Epogn 6!‘:“dév‘e-lupn‘i';m%'}‘f:n&"ﬁﬁ'ﬁE‘;"ng::‘; l‘;‘f:';r."}:‘%“' ’
levels indicated, .. 0 o T S I B ‘. A e 3 Wi ele £ -
No matter what dzyelopnrenss take plice In manufaciring add construction, lie twa 7 ol ‘;":E::"IL“ P!WK‘:;-’".'-“P ‘;’Ju proyide excellent opporiunities far
main ¢mployment genérating productive sectors; nelther of these stciors dan provide : g ::a ’m. ‘:-?.’ei‘t y('!ow? andsbigt do gt 23 yeL have a euctured
Bl Sy o 0 4t e o s e, i bl o
foreign cachange earnings pna net basis. . - Rl ne A Sy R . DRk Poiie et
Only :gxiwl‘;‘uhre.ho'f :’he predugtive sectors, :an prm-id__e,ihrgh net foreign éxchange. ;- - : &“:;3;\:‘2: :‘l.\llllltl;\'a:fi!&2:;:52?&?&?:?&2;‘:E‘ili;:ﬁ‘{:;t":#“
earnings, and high labodr cmployment, at'a low per capita ¢ost,.iio 07 Lo B ] b y S
Agro 21 as thé potential of dramaltic expanision for the agricalinral $6ctor, ah injeétion ) "‘.'F“"‘l‘"d"“’,V '°§'°"'d.‘ oullets and this strengthen demanid for
of capital and technology info the refource-starved roral acday of Jamakea, it proposes . *: & e s plg’b"“" orted by the b, o .
2 fundamentally different approach to agricelure which with success can cevitslise the, o §'°r _should be sepported by the farming comniuhlty since the
agricuttural sector to the dominant position il once occupled, and provids for the teral "a';'f eir |°f E'thnom?' lhmugh the involvement of the fand _
people new levels of opportunity. . . : o . authaor tles ire.the various regions will benefit many farmecs — barge
iuis called Agro 21 because if it uses well these new opportunitiss, no better tomme- . - }';f-’ s lf e ) -
mora;mn of the 215t Anniversary of the Indspendence of Jamaica cait be offered to our - S fr;;-:i:wgrkn'otfr: on‘{::e’;"e:;‘m"i"’.?';:‘_‘:‘i‘; '51':;':[;‘:;‘?‘::;2:: ;"‘:’
pe:p e than a1 progiamme to blaze 2 ne.w lr{ii bo;h.m, - ‘\\ . N . “Agro 217 1¢ bul pne tnltiatlye 1a¥ards lhispmd e Trefore
and o, the LAND WE LOVE. oo e : merits full support, - Y S

Edwitd Seaga < i PRI - . S / . . ? . 3
Prime Minister { e i o, B h'.d PO

& Minister of Finance & Phnrﬁh; D SRR L : ’ : Percival Broderlek (\'
; . . : T : C . Mintiter of Agricutture ~ Hope L

1 J sk be based-on a proper balance of emphasis between
. Jamaiea's enip over the past 2T years hastmainly ‘heen on industry, m i o an R tént
th far less emphasis on agriculiure. Unless famaica’s exports: and hard currency earning capacity
o pay- for-what we. must impoert, thie economic strength of ot nation will contisnue te be eroded. -

cropt hive had serious and heavy declines singe 1970, insuch staggering proportions that they. .
akened vur econdmic bage. Banana exporis felf from 134,000 tons.in 1970 1o 1,000 tons in
- § 293060 tons in 1970 10 134,600 tons in 1982, Similarly; eitits, cocoa , pimeénto, ginger,’
“have all declined in export” quantities, further reducing oor foreign exchange earning capacity, During that time,
" thousands’ 6f acfes of Jamaicas fand became idle, adding to the already large arcas of fand which are either not
‘use, or- upder-utilised. The country now urgently peeds o carch-up with.the years of negleet in agriculture. -
atise agricufture. as rapidly as possibfe to reverse these frends and to find new ways of earning
if export . agricultural efforts. That's .why a concentration of national efforts is aceded to gain rapid
growth | uitore on a scientiflc -afd bissiness-like basis. That concentration of national efforts has naw:
put inte” place as one of the majot policies of Government through the launch. of Agro 21, to put Gur unused a
siiider-used land-to work'-as a major earner 6f foreign exchange. What is even nrore significant is that agriculture is
‘the largest employment séctar and one of the quickest ways of creating jobs for aur peopte. ) .

Most-of our,é_)'cmj‘rt‘

We are launching Agro 21, therefore, 10 — .

: o ’ Put our and to wark )

.Put our peopte to work; and
To earn sore foreign exchange.




_Agro 21 is anew national appwach te agnculture that combmes the |mpiementatmn of miedern tccimulogy wnh
praper plannlng and hrgeted markets to deal with’ agriculture on a business-like basis. 1t is not a bank, it's not a
market place, it's pot A lax incentive programme, but avchlcle to address six vital areas in the Agricultural Scclor.

R -'To use to capaculy the tinused and under-utilised land nf ‘the country.

. ing new crops.

M bW

grow,

REVERSING THE DECLI!
AGRICULTURAL EXPORT

Because of the lack of emphasns over the years on the pmductmn of agr:cultural products for expori,
Jamaica has been faced with a situation in which it hias not been able 1o supply. its avaifable guaran-
teed markets or to take advantage of néw oppertunities as they present themselves. Agro 21 will give
priosity teeatment (o’ 1he rcversai of these trends and to increase our producuon on & steady, pro-
grammed basts. :

1.

. To Increase our Export Agriculture in 4 range of specific crops: .
. » . To introduce new émployment npportunmcs in agriculiure.

To integrate the small’ farmers into-the new epportunities in Agro 21 project arcas and to nnke madern tech-
nology available to them 50 as o help them to improve their production.

To develop non-traditional crops on a wider basis by i increasing production of exlslmg crops and by introduc-

To Increase lmpor{ suhslltulmn whercvu possible so as to reduce dependence on imports for crops we can

iN

BANANAS

Under Agro 21 the programmed expansien of banam cultwauon is almed at fulfilling Jamaica's
LK, market quota of 150,000 meiric tons per year, Over a period of 4 years, a total of 12,000
acres of new varieties will he plamcd By year 4, this protecl alone wrll satisfy appmxlmalcly
60% of the quota or 93,000 tons. :

COFFEE :

Demand for }amz:ca 3 Blue Muuntaln Coffee fa exce&ds production, To take advantage of this
epportunity Tor eaining foreign exchange, Agro 21, working with the Coffee Indsutry Board
have identified 10,000 acres of Jand for expansion of production. Financing is atready in place
for the development of 6,000 acres of this. Lowland Coffee production is being expanded by
3,000 acres with the help of funding lhrough the EEC to further boost fareign exchange earnings
from this product. .

CITRUS . : :

This product is almcd at mcrcasmg the cxpon of fresh frunls frun jutice, fruit prcscr\'es canned
fruit, concentrates and oils. Of the 6,000 acres planned for expansion, specific sites for 5,500 .
acres have been selected in 51, Calherme St. Elizabeth, Clarendon and Manchester to fulfitl
92% of the planned programmie. The deulopmem will be undertaken by the Citrus Growers
Assaciation under the oan financing provided by the International Bank for Reconstruction
and Dnvelupmcnl the Eumpean Dcvcfupment Fund and the Government of famaica.
COCONUTS

Coconuts will be rccstabl;shcd asa dcpendab e source of cdlblc ofls and fats. Production had
dechined by 30% between 1979 and 1982, and during that period imports rose by 85% in crude
and refined coconut ol imports. Under Agm 21%s programme of expansion, 500,000 trees will be
planted cach yedr over a T-year period, utilising 35,000 acres of land. Of this, 10, 164 2cres have
already been replanted, The project is being |mp|emented by the Coconut Industry Board and

is aimed al fully sausfymg the nationat dcmand :

COCOA

iammcan cocoa Inc!udmg cocoa powder cocoa butter ft or oil, cocoa confectionery, plus
shifls, husks and waste account for approxsmately $12mlliton in exports yet this volume repre-
schts only 1% of world demand.

Through a rehabilitation programme managed bv thie Cocoa Industry Board, 5,000 acres of smalf
farmer holdings will be brought back into full produchon to boost output lJy approxrmatcty
46% over 4 years.
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Aside from Lhe pxesem range ofagn ulturai crop hich we pwduce 1hue are grcal oppunum-
ties avaifable to Jamalca because of our pruxlmlty to Maln U.S:and Canadian niackets, and
speclal wrading armng&menisiwlih Eurape for'a range of oxporls not now in production. Agra
21, using moérn wchnolos wlil velop a wide rangn of thcse new crops for exlsiing markets,

Winter Veget bles .
Comprising a nilx -of grt 3 $; hiongy, dew metons, toimator s,cucumbers, sweet pcppers,
sweet corn, okra and siap, beans, syinier vegciabtea wit be Produced for export (0 U5 and -

Canadian nackets during the vi when thelr domestlc pmductlon is reduced. The
.8, market for this fange of p es:imated at U 843,000 mill 1982 and

setect market strategids will target
to an equivalent of 10% of the 1,

A torak of 6,398 acres oui ol iined 8,000 °a
have been conciuded L5315 acr Fotiatons are guing ot for "u\qtht( 4,883 acras

The majority ofmves s In this area have Haks with vegerable markets in North Amerlcaand turo'pe. :

In 1982 ]amaica'ex'p_dr'ted"brnzirn'e al horticubtiere totatling $3 milllon 16:15 countries, Agio 21
is aiming al bringing| inte cuitivation 1,000 acres more of flowers and 700 acres of fotiage by
1986 to increase’ Jamaica's sharg uf exlsimg itrarkets and earivapproxiniaiely $29 million by 1986.
Developnient of nursery aid culiivation acres have begun. Specific Sites sultable for these crops
Rave been identificd in Clarétidan, St Marv, St. Cﬂhcrmc 8¢ lames St. Thomas am‘l Sl Andrew.

Orchard Crops (i\hugo Avocado, Gua\'\, L ychce Ackee & 'apaya),

This project is aimed at expanding amaica's €xpert markets to the UK., Canada, U. 5. A

Australia; Switzerlaid, New Zealaod, Bermuda and thi Ne therlands for fresh canned :md

preserve produccs "So far Envcsfmems In 40 seres'df these crops in Clarendoit haw- beéri ot
mutcd Preliminary dlscusslons are 3150 belng held for the deve|upmcnt of 4, ?60 acres in 6 panshcs

Fish/ Shrimp
This project Is aimed at launchlng the commerdal pmducuon of shrlmp and ﬁsh for emort

to inland states of the U.5. and Canada inftially. The sirategy s to'use marglml productive
agricwltural Fands 1o ceaté nursefy and brogding ponds far shrimp and Tish and provide: other
facilities for processing, packing and freezing, Emphashs will be on pcrfeclmg prodiction
Ierhmques in order to creaté a base for the general developient of an Aqua-culture sub-seclor -
in Jamaica and to substitute for-a portion of eur invports of approxlmately 4, 800 tons of fish
and 73 tons of shrimp which in 1982 togetiter cost us $7.5 nvillion, -

Alreddy 674 acres are in production in St. Elizabeth, Clarcudou Trefawﬁy, l’.’csrmoreland

5t. Thomas and 51, Catherine,

NEW AGRHCULTURAE,
OPPORTUNITIES

A number of new crnps and expansmn of cumng uppor!umtlcs will take place in tural jam;uca
thelrﬂw favmg the foundation fnr lhe deve[opment of Agm |ndustr1a1 opponunmes ona mdc
scale. . o

Aloe Vera o :
This project is geared to cui::vaung Aloe Vera (kno in-Jamaica as nglc blbic") in commar-.
cia] quantitics to pmwde Aloe extract for expori ta'the North’ American market, This produci *
is in great demand in the world for use in the mediclial arid cosméric industsies, As a spin: off - :
of the cuitivationof this product; fagtories are programmed to bé estabhshed fo the manu!ac- -
turz of Afoe Yera gel and eventualty. the production of Afoe ex!racl :

This crop is tabour intensive throughoul the year and can be grown of margmal land 10 provide >
) co;mnuous mcome !o famaé:s The crop yfelds a hsgh srlcome and fs sux tabfe fur smaif farmer '
cultivation.

Sa far, 1,600 ac;es have been :denufed o a't-scrc to a fzrmcr bsm Fiw nseries w!af!mg
75 acres are niowv being planted and ¢ohsteuction of an Aloe Vera gel factury is schedulcd ta’
start in February, 1984 at Haguc near Fatmoulh in: T;ef.’.wny AR

Beef

The strategy for the deve!opmem of beef productmn embraces sma!l ‘medivm and Iafge farms. .
Mew techmﬂugy to upgrade stock will bé introduced, using embeyo trznsplanls snd artificial -
insemination to carry out an intensive breeding programme usliiy local heifess. By year 5 of the -
Agro 21 period production will have reached the level for tmports I 1982 which stood at about
3 million Ibs. Negotiations have been finalised for § fnvestmesit on 2 526 acres in 3 parishes whitle . -
prethmary gﬁscussmns are bemg hcld for pnvate Investmcnt cmefmg 73, ODO acres In twa
parishes;” -7 ¢ :

. The splr.offs ufmc;eased beerproduc!ion wnll fead to the devciopment of thc !nather, bone
meal, resin ang tallow mdusmes. ; . .

Bee-Keeping
* Yaung people will form the initial ihrust in fe]’uvenatmg bee keeping in ]ama:ca Flrm commlt- |
- riignts Have been mads In'this direction by several youth organizatlons under the guidaince of :
the Ministry of Youth and Communily Development, and 1,065 hives have already beén assign-
ed to this aspect of the project. Jamalca's exports in 1982 !otaued 8,000 gallons. The profec.
o ﬂo;‘lols fora producnon of 48 100 galiom In 5 years and 506,500 zal!ons valued at 36 mitlign 0
In 10 years. ’
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IMPORT
'&UBS’HTUTEON

Jamaica cannot afferd to go on usmg ap scarge forelgn exchange for the cuntinucd |mpnrl1llun
of fooddstuff that can be produced here,

The table below gives an Indicatlon of lmport trends an certa]n stap!c items wluch st be
. brought under control. :

} ~{}$ Milllons of Imports) =
Copmpdity 19700 . 19 1978 1987.
“jRice - . | T %6am 3223 m 3259, 2329.9m
Dairy Pmducts * AT $23.21m $23.8m $4890m
Soya Bean. . - : R T 4196 m $25.8m
Com- - - ‘$42m $146m - $30‘5 n, $36,7m

TR, Cream, Butter Chccse and Curd, ; .
- These figures show the, extent of the drain in our foretgn exchange ovey the years and highlight
the opportunilms for tocal productmn .

10707 o 1978 1982

Total Food '~
Impori Value

. 31752 $234.5 - $390.8
. Agro '2\ is not only’; gearmg ]amaica 10 substttute these imports but has already confirmed
- 4,600 actes of rice-land for investment with over 1,000 in prodiction in St. Elizabeth and -
1,500 at Mevlersfcld and surrounding areas in Westmorcland and mills have already been ‘order.
ed, Substantiat inicreases are targetcd for produttion of substitutable edible oit pruducts from
-the coconut
Cassavai iy o be developed as a supptementary source of carbahydfate and new high yielding
_varleties are being introduced. The afforestation programnie it aimed at increasing the tocal
“output of wood and other forest products for the furniture, chipboard and construction indus-
tries, Now, thie livestock industry is under intensive survey and progiamming o expand produc-
- fionin bccf datry and small stock farming,

. $69.1

Agro 21 throttgit thc M inistry of Agrt-

. culture, on_the basis of a Survey now -
being’ completed wifl allocate to-our
smal{ farmers selected blacks. of {and

- for ‘the: production. of ‘specific: crops.
“tn - these instandes - there  will be an
organised programme for agsisting with

_ inputs; such- as” chemicals, - fértiliser,” " :
“technology, financing. and’ marketing. -

. Farméys: operating on' theii .own Jand. .
will: have . ‘the gpportunity, along with .
the’ other farmiers of entering into con- -

arfapgements - with the "

“Mother Farms"™: for the production

and. marketing ‘of  thelr . produce., The

Ministry of Agrlcu]turc Extension Sef-

vice will assist by involving themselves - _

with the "Mother. Farins’’, -thus’ provldlng thc wtal Iink be:
tween: Agio 21. operatlons ‘and the small farmers, For those

titiraitgftjhgts taken place at thé_Cﬁig"y\'!ilrlé:Pt‘bjec_t_itt Manches-
~ter*for the ‘preserving . of yams. This allows for. this product.

‘small farmers already Involved in_the:production of ethiilc
- food -crops such as- yams, cocoa, dasheen, plantiin, etc.,
Agro 21 wilt work with- the Ministry of Agriculture and the
ather goveriment marketliig agencles to ensure the continued
developmient of thelr export market.”
‘Alréady ‘under construction are: facllities to- certlfy ethnic

exports to the North Amerfcan - imarket and 2 major break .

~to stay f(esh for Up-to 6 months s0’as; to ensure continued
- marketable: quallty on ‘a -year- round basas in our export

markets, .

In addition; the. governmem has conctuded an agreement
with the U5, AID for the construction of 25 assembly and
grading stations to handle the produce of eur small farmers,
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Throughout Jamaica’ there are large acreages of land, sultable far agrt
cultire, but, lying idle. Thése blocks of lan !
classified in relation to the zonlng defined by the physical geographlc
plan, In-the casé of publicly-dwned land, its alfocation for use will be
detérminéd by an assessinenit of Jts highest dise In ternis of cost-effac.
tive production capabilities.. These lands wiorld then either be put at
the disposal of smail farmers; under an grganised production plan, ori -
would be made avaifable, through 2 lzase or through' a. joint. venture

arrangement, to private investors,

In the case-of private fand holdings, where the ciwner has decidedona ',:

feasible profect, credit and’ financial arrangemeits can be arfanged-

through the Agricultural Credit Bank or the Mational Development -
Bank. Where the owner has not yet decided what to do, Agro 21 will

gelp package a programmé to help him bring his acreage into full pro-
uction. = - : ; .

¥hiere are large screages of land in Jamaica that are not no
to their full prodiction capabilities. Where these lands a ivate
~hands, Agro 21 will invite the owners (o discuss developmient strategies -
i order that these fands can be brought inta full produciion, Where the
tand is publicly-owied, government has already sstablished a'strategy
- for development. - Lo W

PEOPLE OUR MOST =
IMPORTANT ASSET

" undérutitised resources that jamaita bas available for development. By

bringing together fand and floancing, Ageo 21 will create opportunilies

for employnent and useful occupation, particularly in rural Jamaica, as

“agricubture provides the guickest means of employment for the gréatest
nber of pe
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d.are belng ldsntified and:

B

" There are some 40 factorics engagéd in Agro-
. faw materials for processing. Under Agro 21, thess factorles will have a

" continirous relizble supply of the ingredients and produicts necessary ta
* maintain productionat an increased Capacity. This will rexut from the -

- With over 25% unemiployment, our people représént one of the Jargest o

1 e 3 : ‘ ' ] r . ustrial ﬁm&u'ciighfa'nd
only 40% of their capacity Is being utilised dite mainly 1o a shoftage of

organised production ‘under Agre 21 which takes. into account the
supply nigeds of these factories after the draw-off of A1 producis for
‘our targeted export markets. - - o R

There is a similar undecutilisation of machirery and equipment in the
main areas of agriculture, These will be upgraded and brought into full
production to maximise agricultural production in these areas -

o generate fore foreign exchange and stimulate employment.




It is proposed
belween the Als

what' was - regarded
into boards, and floor til

sector-which “are - already belng ca
The converslon “of cocenut, cocea, £offee, et
Inte’ thele: final products, and fruits .10 fuices,-

Hics, are other les.

. T L gro industry are many
and varied, They will require_the establishment
of pracéssing plants:and the expansion of pack: :
aglng facifities. . For examgle, Aloc Vera will
_Fequirg a new processing plant for feaf extrac-’
“tion and far the. packaging of the extract: As the

programme cxpands, there will be netd; among

other things, for ddditional rice milling capacity;
facilities” for. the processing and packaging of -
shrimp and - fish _and” additional facilities for
processing coffee, as well as the by-products of
the cattle industry.” T . -

Thus, firnis will ha_.-ve; & variety of opportunities

sector,

(raditional approach to.
modern commercialised agricultural practice, : -
Specific” strategies relating te technology have
been devised to ensure effective achievement of
the objectives set for AGRO 21 including: -~

i) The épplfca_liéfi' of appropriate modern -

technology such as:

a} - the semi-hechanised produiction of
- rootcrops; .

b) - Introduction of Improved. varietal
- speciés. {already  In place at
Thetford Seed Farm); : :
- the introduction of improved lrriga-
“tion- practices including drip isriga-
sooctlompe e T
dY . adoption-of tlssue culture trans
C plant technifues; - -

o

o)

I

* .- In pursuit of this objective, active steps are being
taken “to cducate -farmers :on _new technology
- related to their particular ¢rops and {o demon- -
strate - by . practical . means “the . technical’ and ”

.. economic ~feasibility. of ‘recommended Innova.:
“tlons”in agricultural practices. It is anticipated -

that .the demonstration effect  will-influence an .
‘increasing 'number of farmers to shift from the _

o farming intd business-like -

the .

Apphcation of ova tramsplant and

6

{

created, through - Agro
» cessing facillties and to
.. more fully,

fid ageg-Indusirlal” developmieat which
lidates for immediate aiteniion:
. {2)- The “cirs indys
7l provide raw materlals to proééss and-

—

" yegetative growth in the form of juices,

“animal feéds.

-which will give rise to increased supplies

- for the beef and dalry sectars:

Agre

221 1o ehiabllsh pew pra.
us¢ the existing facilitias

pecific areas for agro-processing

ent 'y are cai-

sty which will b able

manufaiting a variety of julces, jellles,
.and jams and provide pulp a5 an ingre-
dient In the manufaclure of animal feed -

_The: banana:hilustry yidch will be able
to. supply frults (not required for export
and local markets} for the, manufacture
‘ofichlps and baby foeds {or the domes. -
tle ahd export markets as well as ingre--
dignts " for animal feeds and industrial
starches, ~ . . oL ol
Pineapple: — this.unique product allows
for 100% “utilization of the fruit and -
solid - pack items,” bakery fillers and
The beef induitry;  the exgansion of -
. The programme is expected to irpack significant.
ly-on other areas of indusirial prodistion. [t
- will-be most evident in the paper products as
well as the containér industry through increased
demand for bottles, boxes and other plastic and -
metal containers , and in the printing industry
for the production of labels,

of skins for the leather and footwear
industrics. Other spin-offs from beef
production include bene mea! for the
catiie-feed industry; animal waste for
use as organic fertilizer, and animal hair
to produce brushes. o

vii) Introduction. of New State of the Art
food processing technigues to keep pace
with market demarids,

- improved artificial insemination
“technicues; .
Locating ‘processing plamts:at or near
crop production sites;

} Expansion and development of plant
“nursery facilitles;

viii} Dissemination of modem preduction
techiniques through ‘the use of properiy
. © designed ' Tech Packs”, '

i) Improvenient in the delivery of extens  The differcnce between this approach to agri-

- ¢ulture as against what was practiced in'the past,
is thai.the transfer of Agro 21 technology is
linked to commercial practices, involves on the
spot  demonstrative " activities and it includes
investor commitment. -

Proof of this is in the yecars of accumulation of
agricultural technology which are still on the
shelves, unused in various government agencies.

sion services; ) .
Maxiniumy development of the oppor-

" tunities " for - establishing forward and -
backward linkage industries; :

)} Modernization and upgrading of can-
tainer ‘and packaging  facilities and
‘materials including plastics, glass, metal,
wood and paper;-
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The Steering Committee

] Thls Cominiiiee (a!readyn existence
ate to the Agro-21 Secretariat. The core represetitation on the Steering
'Commlltce is dra :

ECRETARIAT

: JAMAICA
NATIONAL

§ iNVESTMENT §

PLANNING‘_-
B AGENCY -

h pérform the ro!e of directar-
“from the follow:ng M:mstnes and Agencscs

Agm 21 ‘Sécretariat - Offuce of the Prlme Minister ..

“Ministry of Agriculiure.

", National Plapning Agency (NPA)

" Jamaica Mationat Investment Company {JNIC)

- Jamaica National Promotions Lid. (jNIP

- Agricultiral Credit Bank -

" Department of Statistics’

Scientific Research Council .
us- AID

The mam functlons of the Commmee are: '

to coordinate the acitivites of the. agenc|es mvolved in the'

. planning and 1mplemen!at:on of Agro 21,

i}

i}

iv)

v)

to issus such pohcy dlrectwes as are necessary i ensuﬂ: !hat R

the infrastructural: requirements to facilitate the |mplemenla
vion of Agra-21 are put in place.

to formulate policy and give general gmdance to the opera-
tions of the Agro-21 Secretarial.

to evaluate and approve -all projects fallmg under the a.egas

of the pmgramme B
to take sich sleps a§ are necessary to ensure that the pro-

gramme targeis are achie;ed

Apart - from - the “Chaigman, ‘the ‘main ofﬁce bedrers ofl 1he Steermg
Committee are the Minister of Agricufiure (Vice Chairman); a Parliz-

mentary Secretary’in the Ministry of Agriculture, whao serves as Co-

ordinator: ot’ the Programme a full tinde Project Director, and a -
technical team of 5 experts prov;ded under the auspices of U).5. ,’AID

The Core Public Sector Organisations and other institutions that are -

- involved in the planning and:implementation of the progfamme are
representcd an the Agro 21 Secrctarlat

'operate isc esugned
among those agerici vernme
critical to-the planmng, thiplemeri
© . the programme: This apprsach isbh
‘Steering Commi
amount of co-ordination and timely decision-making in.
" planning and implementing the, various componerits of
. Agro 21 wlll fiow fro R

ithin whlch'Agra 21 Wil
nshlps

arid 1t is expécted that the maximumt

it.

“The Agro 21 Sectetanath

Thc Secrl:tanat EH

. - provide, ‘amg
*sale prices; transportation costs, wholesale and retail pricing,

* going ba:

© for potential investors.:

vl

vii.

viik,

0

establishing
ng

market “'deinand, and volumc[prlce scnsmvmes on.an. on-

,collaboratmg with '} ica National inveslment Pmmouons
Limited (jNIP} to expand the list of investors for agri-business ©

- investmeéntin jamalca and - oidertaking joint’ inyestigations -

with the ]N!C and JNIP into’ spmf‘c :nvestment opponu-mres

checkmg iands currcnlly under cultwauon or pianned for cul
‘tivation i order to assess, and advise ofi the reitvant devclop

“ment strategles tobe emp]oved

advasmg ori” slralcglcs to expand acreagc, improve yic!ds, and
maxifnise retums on mveslment in agnculture -
assessing agncu!lure iomt—venlure inves:ment propusals and
oppertunities in collaboration with the ]amalca National fn-
.vestrnentt Company.

'mmatmg séed pro;ec(s for. néw cmps and supponing the :

,expams!on of lradltfonal crops.
“detetmining lhe infrastruc tural reqmrcmenl.s for crop emh
lishment in new locations.

collaborating with the ]amau:a Naﬂnnal Expor! Corporatlon -
10 develop sew market links for expun crops,’ .

ix. advising on the establishment or |mprovemenl “of pmccdufes R
for the orderly development of systems o link the operations . 8

of the producer with the sccondary and lermrv s:agcs of pro
cessing, shipping and markeiing.

'faciiltaung the establishment nf secondarv mduslrlcs. ie

processing, packaging for local and eXport markcts eic,

providing - technical assistance,. in’ addition: 10 dcvc!upmenul
pro;ect managemenl in agriculture and processmg‘
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A foliage coltivation project near Albion
in St. Thomas.

Thcsc are” he f‘m 9 pm[..cts that are now m opera
tion- under Agro 21.- They include crops that allov
for the lnunediate dse of unatilised and underitilised
land: to facilitate full seale: agricultural production,
quick Job-creation :and . foreign exchange earning’
opportunities. These _pro;ecLs are located In most
parishes in Jamaica, at varying stages of devieopment.
It is the start of Agro 21 — projects with products 3 . .
ot their way, s¢tting the stage for full-scale 38“5“1 Coffee nursery—seedlings ready for planting.
tweal produttion in Jamaica. . : - - : N

Wmter Vegelab!es now beinig pr

Spring Plains in Ciarendan -

First bunel of the Gran Nam variety grown from’
tissue culture.at Ducl-.enf'e!d 1. Thomas.

 breakthrough in the curirig of yams has tzken place K Beekeepl ngand Honey
at Coleyville in Manchester - o increase our export market. production, now involving young

Freshly reaped Silve{ Perch from Agro21-
Aguaculture project.in St. Catherine

]

167 -



" bmmediately, Apro 21 is_|ogking at the development. of

:ACREA'GE lDENTIFli—D

dy V8. Datry -

o PRO)FCTS R

185,000 acres of land of which 87,673 acres have already” Dpen)
been commrtted to 81 prmects covenng 17 sub sectors as.'— 16. Beef 526 U3
'follows A _ . 117, Cocoa 3500 RN B e
SUBSECTORS ACREAGE " ,L{,’{%";E'c’f,'gn LR 87673 . .| st
1. Wintér Vegetables 1 5150 b -4 : _ Negotratlons aro to be concluded with lnvestors for the
‘2. Bananas * 3, 350 e : 2 . resuscitation of ‘3,882 Aeres in St Thomas Portland St
3. Coffec : _7J390 : i ; james and Claremlon . . [ p
4. Ethnic Crops 7,000 : 13 : R
5. Tobacco 1000 . - o Note: ! B )
6. Coconuis . 21 000 1 (atl |sland) - {1} 6 malor fmancial pro;ects encompassmg a [arge number .
7. Rice’ - 4, 1600 of smaller projects :
8. Afforestatmn 28,370 ) : . (2) This covers all, Coconui Indusrry Board gmwers through-
.9, Gitrus 5, 500 : 2(3) L qay --.out the 1sland .
10. Honey' ( 1 055 Hives) all island}] (3) 2 major " funded pra;ecls encnmmssmg various cnrus'
11. Aloe Vera ' 1,00 5 lnurserlcsl - areas in 4 pafishes.
12, Orpamental .~ ) ’ (4) Several areas in vanous parishes
_-Horticulture . . 208 - 125
13: Orchard Crops . 40 1 -Within lhese sub-secwrs 9 projects are alleady in place :
14. Aquaculture 674 ) 6 Tweniy two mnm pro;ecls are in the fmal stages of plann-'

. Agro 21's fong-term goal mplete fill agricultural pro-

duction on, 200,600 acr
sub- sectors of pmductmn ‘over a penod of 4 years,

< i addltion to the inftial list of 17 ‘product categor-les, the—' :
Sunflower/-
Sorghitm; . High-Yielding . Cane,_(lortnn Com, Macademia

" other “10 are = Pineapple, Cassava, Ethangl,

Nuts, ]omba Winged beans.
: The principal ob;ectwes of the programme are

. 1IY The ‘fransformation and modermzallon of the agri-
‘cultural sector beginning with the sub-sectors/projects
targeted for Agro 21 and the création of a major con-
duit. through which . private and instittisional capitat

‘and technology can be mobilised for further dsvelop- -

£ land, coniprising:27 :demrfied B

' _mg

‘hational reServes‘pOSItlon wnthm the shortest P ssrbl
ume frame, : e :

(mlthe achrevemcm of 5rrong annual gmwth r. dm:cr '
em pioyment. in -agriculture - durmg the four year
period !983f84 ta 1986{87 ;

.(w)the unl:zatmn ol’ oppoﬂunitles for:. the generancn of :
~ income, ¢reation .of jobs ‘and . the febulldlng and_deve-
-lopmem ‘of infrastruciure in, rural jamaica in: order FORR
effect significant improvements in_the qualityof life in
the counfryside wherever idle fands exist: Agro 21 -wilf

- .. theréfor¢” support  and reinforce  the programme for:
) comprehensive rural devclopmenr )

ment and growth of lhe]amarcan economy; C -

(u) the- achtevement of slrong annuat growlh in the grnss'-:

foreign exchange contribution: of the agricultural

sector during the next four years'in order to bolster’

current efforts aimed at achieving a positive net inter-
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