





1HICA-CIDIA
14FEB180 .

JAMAICA
MINISTRY OF AGRICULTURE
TRAINING DIVISION

and

INTER-AMZRICAR IMITITUTS OF AGRICULTURAL SCIENCE
(I. 1. C. &)

AN ASPOQACH TO AGRICULTURAL SETTLEMENT
OF HILLY LANDS

for

i Zaes

RESIDENTIAL TRAINING COURSE
ELTHAM TRAINING CENTRE =~ °
MAY 7 - MAY 18, 1979



A 7L T

-~

_—e 4 N




No.

No,

No.

No.

No.

I- 1

I- 2
I-3

I- 8

I-10

I-11

1-12

I-13

I-14

I-15

I-16

1)

AGRICULTURE IR JAMAICA

Collection of papers of the Office of IICA in Jamaica

1977 - 1978

Fritz Andrew Sibbles, '"Basic Agricultural Information on
Jamaica Internal Document of WotE“, January 1577

Yvonne Lake, "Agricultural Plamning in Jamaica", June 1977
Aston S, Wood, Ph.D., "Agricultural Education in Jamaica',

September - October 1977

UlL Locher, "The Marketing of Agricultural Produce in
Jemaica", November 1977 ‘

G. Barker, A. Wahab, L. A, Bell, "Agricultural Research in
Jamaica", November 1977

Irving Johnson, Marie Strachan, Joseph Johnson, "Land
Settlement in Jamaica', December 1977

Government of Jamaica, "Agricultural Govermment Policy
Papers", February 1978

Jose Emilio Araujo, "The Communal Enterprise"”, February 1978

1ICA and MOAJ, "Hillside Farming Technology - Intensive
Short Course", Vols. I and II, March 19/8

Jose Emilio Araujo, '"The 'lheoq Behind the Community
Enterprise - Seminar in Jamaica®, Mar

Marie Strachan, "A National Programme for the Develo t
of Hillside Farming in Jamaica", April 1978

D. D. Henry, "Brief Overall Diagnosis of Hillside Farming
in Jamaica", April 1978

Neville Farquharson, "Production and Marketing of Yams in
Allsides and Christiana", May 1978

R. C. E. McDonald, A. H, Wahab, "Fertility Assessment of

Newly Terraced Hillside Soils Using the Microplot Technique -~
The Allsides Case Studz", 1978

IICA - IDB, "Course in Preparation and Evaluation of
Agricultural Projects”, Vols. I and II, November 1977
Neville Farquharson, "Production and Marketing of Dasheen in
Allsides and Christiana", June 1978




N . - e
BN ’ -
. . . . . . - - = A . ~
. ! . 2 - .. . M . Kl
- . ORI PPN - . 0L - L e e h
T
. . . B I . -
P Trer oo . PN . B S
——— v v e @ e - -
' 4 - " o .
A . :
.
. . : o oL ) A ' o
- e cm Al e e eie e e e e me - -
e : : o . - - - S iy
.. . I RSN « e A 2 . -
s e e e r e . - e o ma
. . . - T P .
. .o - ' - .
P e o A
. . . s
- . -t . * . ! . -
' PR » - - . ot . Tt - -
o7 N e e es
B PR P - s, H ,
LI . . PR H : S .
- . . Y -
. .. X \ PPN .
. . 1 R t. b . R . .- r
. . s et . .
.. . . o
N IS . . . P ' Lo 3
.. . - . M . - : T [ v . vy
. .. R L . : . e I .
"' . ’ ! .t v » -
. e’ L. Lis o .
. T . . v . . : s . P L. .
.. e . D RSO . ° ) :
o . B . - . " .. -
o . . - d A v .
CLrT e e s e . A
N . a1 L -
. . \ \ . ; .
- M « -—-——— = - - - '. - . -~ .. e
N . - 1 t B " - - 1
H : N M - 1) .
B R P . .. ' e
. >
R A i .
o, . o . . T . M PPN AR TN . 4 N
. . R oy ) . e . .
S e e - L vl .
o R TUA SN U
- \" ‘ -~ - - - - -'; ——- -
.
. ettt . . X - . .
AR - .. » . " . .« s . - . ko
p S . . .
: . . . e . P
’ ¢ < . S . -
T ’ . I v
v < . e em e Tl e e -
oo . . s
. IR VPR TL AP SRR L R e e .
o . ’ P : . - e
A . AN} — i i Pt . LRI O RN

re

4,




(11)

Agriculture in.Jamaica gcont'd)

1978 - 1979
No. II- 1 0. Arboleda-Sepulveda (IICA-CIDIA), "Agricultural Documenta-
tion and Information Network in Jamaica _
(Elements of a- Proposal)
No. II- 2 " Victor Quiroga, "National Agricultural Information Systen',
(NAIS-Jamaica) Project Profile, September 1978
No. II- 3 ~ Joseph Johnson, "A Review on Land Reform in Jamaica for the
o Period 1972 - 1978™, September 1978
No. II- 4 Neville Farquharson, "ABC of Vegetable Farming", A Draft -
e High School Textbook. Vols. I, 1I, III, and IV, February
1979 t '
No. II- 5 Jerry La Gra, "Elements of an Agricultural Marketing
Strategy for Jamaica", March 1979
No. II- 6 D. D. Henry, I. E. Johnson, "Agf:lcultutal Extension Service
in Jamaica'", March 1979 . B
1979 - 1980 '
No. III='1 H. R. Stennett, 'Watersﬁeds of Jamaica and Comsideratio
for an Ordinal Scale of Their Development", July 1979
No. III- 2 IICA-MAJ, "Hillside Farring in Jamaica", A Training Seminar
- December 1978 o o .
No. III- 3 A. L. Wright, A. H. Wahab, H. Murray, "Performance of Six
Varieties of Red Peas (Phaseolus vulgaris L.) on a Newl
Terraced Ultisol in Jamaica', September 1979
No. III- 4 IICA Jamaica Staff, '"Agro-Socio-Economic Sample Survey of
Allsides - Trelawny, Jamaica", September 1979
No. III- § IICA-MOAJ, “An Approach to Agricultural Settlement of Hilly

Lands", October 1979 ' . .



(111)

INTRODUCTIOHN.

The manner in which the rural population is arranced on the land is one-of
the most ipportant aspects of rural organization. The farms ‘of rural

settlements are used by various authors to refer to the relationships of

the dwellings to one another as well as to the cultivated land.

The naéuré gf:the apricultural settlement in Jamaica which shows a great
imbalance in the land tenure, madg the different Government's of the
country adopt a syster of redistribution of the land which can be divided
in the periods of: '

Land settlement

Land lease, and

Pioneer farms

In Jamaica the‘problem is not only one of land tenure irbalance, but a
problem of an efficient utilization of the land. In many cases the lands
distributed to the small farmer were marginal in quality, and in others
the technology applied to the usufruct of the land speeded the impoverish-

ment and soil loss of the area.

The short course on "'An Anproach to Apricultural Settlements of Hilly

Lands" has considered appropriate to deal not only w;th the tenure and

spatial problems but with the téchnological systen of land exploitation:
This approach puts emphasis on the potential income fron the land and its
effect on the standard of living of the férmer and the quality of life for
the household. |

The course which was honoured ﬁith-A lecture fron the Permanent Secretary
of the Ministry of Awricultqre,uurqnberrick Stone, was directed to
Divisional ‘and Extension dffiééfé'from tha:-Minisfry; The arranrements
for the course were made by the Trainin: Division of the Ministry of
Arriculture. It is due at this time to ~ive credit to YMr. Leonard Henry,
Marilyn Clark, and the Elthan Trainine Centre for the excellent orvaniza-

tion and service which made the course a success.
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INTRODUCTION (Cont'd)

The excellent lectures presested in the course merit their collection and
preaentatiorg an another document in the continuine series of papers

prepared by 11CA/Jamaica, "Agriéulture in Jamaica'".
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AGRICULTURAL CHEMISTRY DIVISION : " REVISED .

FORWARD

:—-—-——

o y :
In November 1940, the Department of Agriculture published an,Extension .
Circular No. 14 describing the main soils in the Islands. ’

Since that time a detailed soil survey, parish by parish, has been carried
out by soil surveyors attached to the B.W.I. Soil Research Scheme operated by the
Rerional Research Centre with headquarters at the Faculty of Agticulture in
Trinidad and detailed reports on: nearly all the patishes of the Island are now
availatble. :

Over one hundred soil types have.been recognized and described in tﬁe field
by the soil surveyors from 1951 to the'present time and instead of speaking in
general terms about Alluvial soils or Riéﬁhbnd Shale soils, the Land Use and
Extension Officers of tHe Minietry of Agriculture are now able to determine the
exact soil type of any piece of land for farmers all over the Island. Each soil
type has been given a number for easy. reference, and also carries the name of
the district where it was first described. The name given to each soil type also
tears some relation to the textural class in which the top-soil falls, e.g. sand,
sandy loam, loam, clay, etc.' For examnle in the Richmond Jeds area at least

four major ooile with different nroperties have now been found. These are:-

. No. 41 - Delfield Clay Loam
quo. 43 - Highgate Clay .
.No, 46 - Halls Delight Chammery Clay Loam.
" No. 47 - Llandewey Clay Loam

For some time the‘need has been felt for a simple guide to the new system
of soil cléssificatipn ﬁith a simple description of each soil type to emable
farmers to recogﬁise the soils on their farms and the Agricultural Chemistry
Division of the Ministry of Agriculture has prepared this reéised circular which
should be regarded as presenting additional information on these soils.

As all general fertilizer recommendations for crops are based on a knowledge
of the soil types listed on this circular it is suggested that Extension Officers,
Branch Organizers and farmers should study this Circular and make a serious

attempt to learn how to recognise the soils which occur in their districts and on
individual farms.
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MAJOR SOIL TYPES OF JAMAICA

Only soils with a total extent of 1,000 acres or wsreater are described.

For easy reference, the soils have been grouped into soil series. To

find your soil in these tables:-

(a) determine the soil series by field observation
(b) study the various soils under the appropriate series
as given in Table 1 - V111 e
(c) match the soil descriptions with the appearance of
your soil in the field
(@) select the descrintion which fits your soil then read
"goil No." and "Soil type" from table,

DLES SOIL SERIES
1 . , Recent Alluvial soils
11 ’ 01d Alluvial soils ,
111 Red, Prown and Yellow coloured

soils derived from Hard White

Limestones.

v ' Marl soils and soils derived
from sofit white L;qestones and .
" yellow limestone soils.

, g Ve, .
v Vo, , Richmond Shale soils
T ' ‘, Purple conglomerate soils (Wag
water conglomerate soils).
Vil : Soils derived from other shales
conglomerates, tuffs (volcanic
in origin), and sandstones.

Vil - ' - Soils derived from Granite
and Porphyry.



!

These soils occur on the flood plaine, alon? the banks :and at the mouuhs of

,_-1»

!
RECENT ALLUVIAL SOILS

a
(4) ‘
 mame 1 f '

the, main river evstem in:Jamaica, minly the Rio Cobre, Rio. Minho, Vag “&Bto

Rio Grande, Swift ‘River, .Plantain Garden’ River, Johnoon and: Yallahs Bivers and
~-Milk R.'I.wr. i R:[veﬁ transport, pieces of shale, sandatone, limestone and

othor Mterial& uh:u:h axA present in #be topog:ap‘hy from which they or:l.ginate

and flow to the sea,

Theaa ao;l.ls vaty in textute from aandt and ‘J.ban to clax loam and are in

»
P T .

-~

¢enqral, the most £ertlld soils in.the Island, They usually occur orl A and B

‘slopes and ote geﬁ*rauy .regarded u clau I landb: - Crops érown on tihese apile

resdond very. wa]..i:o forhlaer; partmnlnrlzy Stulphate of Amonia. Ma:ln croos
are a- Bauanas, tree crop’s. food crops, Improved pasture, sugar cane, vegetables

and + (tobacco). - i

e wwen -

U T L i b
- .: e e : ' '
. —-———T_—_ — r: H '
| SOIL | S0l type : Doocup:m and lhtu . Impottant
; NO, , | R S Locacion S B ‘ Chavactyristics
' ; . ' -, —— -""L"_G Py
| 15 | cave valtey | | Topsot1 - sTack 10en -} A Yeep soil,
I S r»--.' - o | i o T ‘. '. 'i ‘»:’;
N oy | sumay asald,
S ARETE S | |. high feretlsey
-] Clay loam | ]| | Aubsots - darkbrown | pood internal’
. L S VR loam draina'ge' poor '
. , (Upper Clarendon) - surface runoff.
: J o — o o T : ™
21 Vat.e,t Vallay Tngoil - dark grey ' A deep soil free . |
' ) I “Mealy" clay. . . lime, high ferti- g
Silty(:l#y i Subo_eﬂ ='paler coloured it lity, fair int:er- ,
el o bl e s [ then'topiolly i | | nal dratnage . - |
g e a e : ’ lpooreurface rpn- :
L ‘ a "mealy". glay: D off. - ;
" (St. Mary.flat lande i |
, : ‘and Hanover) ' - 1 ;
3 - | i
' . - - .y
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Soil i 801l type Description and Main Tmportant
No. _Location Characteristics
24 Agualta Topsoil ~ dark reddish A deep soil neu-
Sandy , . brown sandy loam, . tral medium fer-
Loam . . . . . | tility, rapid
oo G O P - ' - -
Sybsoil - paler colour - | 4internal .drainage,
than topsoil and rore 8 droughty soil .
Q,'sandy. '(All over the
I‘land) 0
25 Frontabelle | - . Topsoil -dark grey brown A desp soil, free
Clay - .. [RE clay. g lime, high fer~
' Bubsodl - much paler . tility, medium
] coloer' than topsoil cuyc - internal drainage
.. P . L
- (8t. Mary, st, Jemes,’ | * | poer surfacs Tup~ |
Hanover), off, '
103 Agualta Topsoil - dark reddish brown | A deep soil,—mew--|-
o " Loam clay loam to loam,: ‘tral high for-
_ cee -l Sybsoll —dark brown clay - -1--tilit% goed -dratas
i : i . .| age, poor surfpce | -
. loam, |-
) ' i | rumoff., . ¢
1 - (Rio Minho drains Claren— _. .| — 7 :
| | o oooden) ——
124 Whim S'éﬁdy ,\ Togsoil - dark brown sandy e A deep soil, free
Loam Ty loam. lime, higch fer-
. e "‘ . .. . - v - e,
TR i Subsoil - palet coloured l til:lty,' t.apid fo=
' ' than topsoil and heavier.' ‘temal drainaed, |
: poor surface rqn- :
v o= (Plains of the ?'f-owrc ; off .
r , - Gully in St. Catherine), -
127 Caymanas 'rogsoil - dark.grey brown A;, deep soil, free
Clay Loam : clay loam' lime, high fer-!
; . Subsoil - brown to yellow , ti;;ity, good inter’
! g becomes coarse with depth. | nal drainage, peor
AR (R:to Cobre Plains in St. surface rumoff.
" Catherine).
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Soil .Soil Type ' Descrintion and. Main ', ' .lmportant o

No. ) Location Characteristics

128 '|.. Caymaonas , To gggil - dark grey brown. | A deep 'soil',j free.
Sandy Loam - sandy loan. lime, high ferti-

Subsoil - Yellow brown sandy
loam, becomes coar-
. ser vith depth.
(Rio Cobre Plains.St, Cath=
erine). '

lity, rapid inter-
nal drainage, poor
surface runoff.

|

TATLE 11 -

OLD ALLUVIAL SOILS

These soilzs are generally heavier in texture, scid or highly acid than re=-

cent allnvial s0ils and in many areas are alkaline.

These soils occur minly in -

the plains of St. Catherine and Clarendon. Where high salt concentrations are
not pressnt, the soil is fertile and responds well to fertilizer, particulnrly
applications of nitrogen.

" This group sl.so includes the "inland basin’ soils" which are highly acidic.
These: soils are found mainly in St. Thomas Ye Vale and Queen of Spain Valley.
Main erops are°- Suesr canae, tree crops, pasture, “food crops, rice and (tobacco).

: Description and Main

106~

¥
ly Sandy Loanm

" Topsoil - dark reddish’

Soil Soil Type Important
Mo. ' Loéation Characteristics
~f ~ Llutdas Gravel-

brown gravelly loam to.
clay loam,. '
Subsoil - dark reddish
brown gre\felly sandy -
loanm becomes more
gravelly with depth.
(Lluidas Vale in St.
Catherine) .

droughty soil.

Moderately deep
soil, very small
amount of free
lime, medigm'fer-
tility, rapid in-
ternal drainsge, a
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Description and Main

So1l Soil Type Important
No. ' Location Characteristics
122 Fellowship Topsoil - dark brown- A deep soil, small
€Clay - clay 5 ‘amount of ffee
' Subsoil - dark érey clay : lime, mediun fer-
to clay loam with red- tility, very slow
dish yellow mottles. internal drainage,
(In the vicinity of poor surface run-
Fellowship in Portland). off. High swater-
- table.
202 Rymesbury Tongoil - dark brown clay A deep soil, acid
Clay Subsoil - yellow brown medium fertility,
clay with fine shot and- very slow inter-
slight mottle when wet. ‘nal 'drainage,poor
(Rymesbury and Claremdon surface runoff,
Plains). may be saline.
203 Pour Paths Topsoil - dark brown clay A deep éoil,very
: Clay ' with soft shot. ‘acid, Iow fertili-
Subsoil - yellow brown clay’ ti, very:élow'in-
which grades into a red ternal drainage,
mottled grey clay. poor surface run-
(St. James, Clarendomn, St. off. ’
Elizabeth).
204 Four Paths 'Téﬁgoil - very dark grey A deep soil, Qery
brown loan to sandy loam '

Loam

" with shot.

Subsoil - yellow brewn
clay with prades into -
a.red and grey mottled
clay, shot increases
with depth.
(Clarendon), - i '

© ty, slow internal

acid, low fertili-

* deainnge, poor sur-

face run off.
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Subsoil - pale red brown

,(Vicinity of Sodles in St.

dark grey brown clay with

some black shot.

or érey brown clay with

some yellow brown mottles.

Catherine).

. off, may be sal-

Soil Soil Type Description and Main Important
TNo. ’ "Lotation - Characteristics
207 Lrysons Clay Topsoil - dark b;own clay - A deep soil, very
~ 1oam. acid, low fertili-
Subscil - brownish yellow "“"é§; slow internal
c}é& ﬁifh-grey and red drainage, poor
1~ motfles with abundant . surface runoff.
concretions. '
(Clarendon and St. Eliza-
beth).
210 Churchpen Topsoil - brown to dark A deep soil,
o Clay brown silty clay with ‘slightly-acid, loy
.. - small black shot,v fertility, slow
' Subsoil - brown to dark internal drainage
brown clay, slichtly podr surface run-
mottled when wet. off.
- (In the vicinity of
Churchpen, St. Catherine)ﬁ
212 Lodge Clay Loamy Topscil - dark reddish A deep soil, neu-
(Low salinity xbrown,clay loam, tf&i,”medium fer-
ogase). Subsoil - sliphtly paler tility, moderate
in colour and stiffer internal drainage#'
clay than topsoil, poor surface run-
(Vicinity of Lodce in off.
- St. Catherine).
217 Bodles Clay Togsoii -:dark brown to A deep soil,
Loam slightly acid, 1o

fertility, slow in
ternal drainage,

poor surface run-

ine in subsoil.
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Soil  Soil Type. Description and Main ~Toportant 1
No. Location Characteristics
220 o Sydenhan Topsoil - very dark grey. A deep soil, .
Clay brown to black clay with écidic,'low fer-
' some white specks. tility, slow in-
Subgoil - pale brown to t ternal»ﬁfainbge;
pale brownish grey ciay i surface ruﬁn;f
with abundant small white generally poor,
specks, hecomes sandy erodes readily. :
with depth and yellow i
.brown loose sand may be
) encountered.
61 "Linstead Topsoil - dark reddish A deep soil acidic,
Clay Loam brown clay loam with shot low fertility, slow
or small concretions erosion.| internal drainare,
Subsoil - red clay which be- surface runoff
cores red and yellow brown generally poor,
mottled clay telow. erodes readily.
(Imlands of St. Catherine and
) Séi.Jaﬁes).

RED, LROVN AND YFLLOW COLOURED SOILS -

! DERIVED F30M BARD WHITE LIMESTONE

’ This group includes both types of bauxite soils and the soils associated
with them. These cover a lérge area in the central and western plains of the
Island, occuring mostly above 700 feet, Some soils cbnsipt of iron and Aluninium
Oxide in hiph concentrations and variahle amounts of silica.

In these soils,

(rarticularly the red coloured group ) the maintenance of a satisfactory lével

of orcanic matter is of great importance.

These soils respond to the application

cf ritrocen and potash. Thosrhate fixation occurs ﬁainly'on the red bauxite soil,
sc that the placement of this fertilizer is important. Drainare is good. This

croup of soils has teen commonly referred to as "Terra Rusa." Main crops are:-
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Tree crops, food crops, imnroved pasture, veretables.

Loanm

Topsoil - brown or red
brown loam or clay loam,
in crevices or as a thin
nantle over hard white
lirestone,

Subsoil - none; hard
white limestone immedia-
tely below torsoil.
(Throughout the Island).

Souil Soil Type Description and Main Inportant
M. Location Characteristics
73 Chudleiph Clay Topscil - strone brown A deep soil, neutrzl
Loan clay loam low fertility, very
Subsoil - yellowish red rapid internal drain-
clay age, surface runoff
(A1l over the Island). yenerally rool,
74 Lucky Hill Topsoil - dark brown A deer soil, acidic
Clay Loam clay loan nedium fertility
Subsoil - naler coloured slow internal drain-
conmpact, stiff clay, may age, poor surface
be slichtly nottled. runoff.
(A11 over the Island).
75 Union Hill Topscil - dark brown A shallow soil, neu-
Stony Loanm stony lcam, tral, medium fer-
Subsoil - yellow brown tility, fair inter-
or orange brown stony clay, nal drainage,surface
hard white limestone below.1 runoff penerally rood
(A1l over the Island).
77 Connygate Stony

An cxtrenely shallow
soil, neutral to
slight amount of free
lime, low fertility,
very rapid internal
drainage,surface
runoff fair,
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Soil Soil Type Descrirtion and Main Important
Mo, Location Charactaeristics
78 St. Ann Clay Torscil - red brown clay May be very deep
Loan loan, acidic, low fer-
Suhsoil - red or dusky tility, very rapid
red clay. internal drainage,
(Throurshout the Island). erodes rapidly.
1< Lundo Clay Topsoil - brown or red Acidic, low fer-
trown clay often with tility, very rapid
some shot, internal drainage,
Subsoil - red, yellow poor surface drain-
brown and grey mottled age,
clay.
(Throughout the Island).
TATLE 1V
MARL SOILS AND SOILS DERIVED FROM SOFT

WVHITE LIMESTONE OR YELLOW LIMESTONE

and underlaid with marl.
ahundant free limestone.

Main crops are:-

Soil So
Yo.
91 /

7
/
s

These soils occur mainly on the north coast and on the east coast in areas
below 700 feet elevation mark and are characteristically dark in colour, shallow

In general, these soils are heavy in texture and contain
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Subsoil - brownish yellow

clay, soft yellow lime-
stone below.‘
(A1l over the Island).

Soil Soil Type Description and Main Inmportant
Mo. - - Location Characteristics
22 : Honsuch Clay Topsoil - very dark corey A deep soil, neutral
brown clay. to slightly acidie,
Subsoil - grgy'brown low fertility, slow
nottled clay, marly internal drainage,
or'iﬁbﬂly limestone poor surface runcff.
below, - |
(Clarendon, St. Mary,
$t, James). |
94 Carron Hall Topsoil - dark brown or A moderately deep
. Clay dark grey brown clay. soil, slight amount

of free lime, medium
fertility, fair in-
ternal drainage,
gsurface runoff

generally good.

RICHMOND SHALE SOILS

These soils occur mainly ;n the parishes of St. Mary and Hanover, with some

areas in}Portlnnd and St. James. Soils are formed from shales or varyinz cohposi-
tion and grades but in general they weather rapidly into slichtly acid soils rich

in potash which are, hpwevet, very susceptible to slow erosion mainly because of

the steep slopes on which they usually occur. These soils may bte reparded as

relatively fertile and respond well to ‘fertilizer,

tree crops, food crops, vegetables.

Main crops are: DRananas,




Ly

IATIE V.

Loam

clay.loaﬁ.
Subsoil - yellowish
brown or redaish trown
loam, weathered shale
below.
(Yallahs Valley, and
other areas in St.
Thomas).

soil, sliphtly
acidic, medium fer-
tility, fair inter-
nal draiﬁage, sur-
face runoff general-

ly good.

Soil | Soil Type Description an? Maind Important - :
RCT 1 Location Characteristics__ |
41 lelfield Clay Topsoil - brown clay - -A deep soil, slicht-
Subsoil - yéilo? brown ly acid, neutral of
clay or silty clay, alkaline, mediurm 1
weathered shale below fertility, fair
(A1l over tﬁe Island). interné}wdr?fn§g?:“J
. surfégéirunoff
generélly oood. Freec
line may be present.
43 ~ Highgate Clay Topsoil - very dark pgrey A deep soil, acidic
) : brown clay. ' mediunm fertility,

. Subsoil - pale brown slow internal drain-
mottled clay; weathered age, poor surface
shales below. - runoff.,
(Throurhout St. Mary)

4 Hall's Delicht] Topsoil - pale brown to A very shallow soil
Channery Clay grey brown ciay loan con= acidic, low fertili-
Loan taining abundant frap- ty, rapid internal
ménts'of hard shale. drainace, surface
Subgoil - partly weather- runoff generally
ed shale, . - pood, very erodible
(Throuﬁhout St. Mary soil,
an(‘.‘ St. Thormas). .
47 Llandewey Clay Tonsoil - dark trown " A muderately deep
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TAPLE V1

PURPLE CONGLOMERATE SOIL

(WAG WATER CONGLOMERATE SOILS)

These soils usually occur on steep slopes and are very eroditle. The main
areas in which they are found are Junction Road and other areas in St. Andrew,
J>h's Hill in St. Mary, Morean's Valley area in Upper Clarendon and parts of
lertland and St, James, These soils are eésily recognised due to their
characterist;c “purplish colour. Main éroﬁawagg; - Tree croﬁs, pineapples, food

crons.
Soil Soil Type Description and Main Important
Ho. : Location Characteristics
33 Cuffy Gully Topsoil - dark brown or A shallow soil,
Gravelly dark gravelly sandy loam. neutral, medium fer-
Sandy Loan Sutsoil - dark red brown tility, rapid inter-

graveliy loam, aravel
increases with depth
until rotten conplo-
merate is met,

(St. Mary, St. Andrew

blarendon).

nal drainage, rapid
runoff, very erod-
ible

TADLE V11

SOILS DERIVED FROM SHALES, CONGLOMERATES,

TUFFS AND SANDSTONES

Thgsgﬂspils are mainly heavy clay, highly acid and low in fertility and

usually~present some problems of internal drainage. They occur mainly in areas
>f St,. James, Hanovef;~Guys Hill area and in some areas of Clarendon.-
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TATLE V11

Soil Soil Tyne Description and Main Inportant

U0, Location Characteristics

39 Sunbury Clay Topsoil - very dark browm A deep soil, slightly
to very grey Lrown clay. acidic, low fertility,
Subsoil - very pale hrown slow internal drain-
clay with rust. coloured age, poor surface
nottles., runof £,
(Clarendon Urlands).

32 Wirefence Tonsoil - dark reddish A deep soil, stron:-

Clay Loam brown clay loam. ly acidic, low fer-

’ Subsoil - dark reddish tility, fair internal
brown clay over highly drainage, surface run-
weathered tuffs cou; off generally rapid,

’ glomerates. very erodible.
(Throughout the Island).
34 Diamonds - Topsoil - dark brown to A shallow soil,
.Gravelly very dark brown gravelly acidic, medium fer-
- Clay Loam loam to clay loam. - tility, rapid inter-
Subsoil - brown to weak nal drainage, sur-
red gravelly sandy loam. face runoff rapid,
(Uplands of Clarendon, a very erodible soil.
St. Catherinme, St.
) Thomas, Portland).
35 Donnington Topsoil - purple brown, Moderately deep soil,
Gravelly nsrey brown or brown acidic, medium fer-
Clay Loam gravelly loan, tility, rapid inter-

Subsoil - same as topsoil

- with pebbly con-lomerate

and fine volcanic ash below,
(St. Mary, and Uplands of
'St, Catherine and Claren-

don).

nal drainage, rapid
surface fﬁﬁoff, a
very erodible soil.
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TADLE V11 (CONT'D)

Soil
No.

Soil Type

Descrintinn and Main
Location

Impertant

" Characteristics

°5

Wait-a=bit

Clay

Togsoil - brown clay.
Subsoil - yellow red to
yellow Lrown clay, some
reddish and rrey mottl-
ins as denth increases,
rotton shales telow.
(Throughout the Island).

A deef soil, acidic,
medium fertility,
fair internal drain--
age, surface runoff
fair.

Wild Cane
Sandy Loam

Togaoil - brown sandy
loam.

Subsoil - yellow brown or
brown sandy loam, rotten
sandstone below,

(St. Catherine and Claren-
don).

A mo&erately deép
soil, acidic, low fer-

tility, rapid inter-
nal drainage, rapid
surface runoff, very
erodible,

98

Deepdene
Clay

Topsoil - very dark grey
brown clay.

Subsoil - reddish yellow
clay with faint mottles,
inter-ncttled red ond
grey clay btelow.
(Uplands of Clarendon).

A deer soil, hichly
acidic, low fer-
tility slow inter-
nal drainage, sur-
face runoff fair

to poor.

22

Boghole
Clay

Topsoil - dark trown
clay,

Subsoil - dark brown
clay with reddish yellow
and pale brown nottles.
Yellow or li¢ht 2rey
mottled clay telow,
(Uplands of Clarendon).

A deep soil, highly
acidic, low fer-
tility, slow inter-
nal drainape, pcor

surface runoff.
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TAULE V11 (CONT'L)

Sutsoil - yellowish'red‘
to brown clay loan be-
comes gravelly with dépth,
rotten shales below.
(Uplands of Portland).

intetrnal drainage,
surface runoff gen-
erally good, an
erodible soil.

Soil - Soil Type Description and Main Important i

No, Location Characterist;cs %7

148 Moretown Topsoil - dark brown -A ‘deep soil, acidic,
Clay Loan . ¢clay loan. hish fertility, fair

TADLE V111

SOIL DERIVED FROM GRANITE PROPHYRY

Epty)

Soils derived from the granodiorite in the Salisbury Plains and Lawrence

Tavern areas of St. Andrew and Glengoffe areas in St. Catherine.

scils occur on steep slopes are acidic, of low fertility and easily éroded. There

characteristic colour is pale brown.

Soils derived from the Mewcastle prophyry 1ﬁ St. Andrew hills and parts of

St. Thomas are shallow and of low fertil@ty. They Eonsigt mainly of physically

weatherédvroék,,the'topsoil having been erqdéd. Main crops are:- Food crovs,

pineapples; tree crops.

In veneral, thcs<

- Subsoil- same as tdpsoill

with lipht yellow brown
sandy or gravelly gravel-
ly rotten sranodiorite

below.

(St. Catherine, St.

Andrew, Portland).

acidic, low fertili-
ty, rapid“ihtérhal
drainage,:rapid
surface runoff, a

very erodible soi}.

Soil” Soil Type Description and Main Important !

Po. " Location Characteristics

5¢ Flint River Topsoil - grey brown to A very shallow soil
Sandy Loam yellow brovn sandy loan. neutral to slightly
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TATLE V111 (COMT'D)

Soil Soil Type Description and Main Important
No. Lecation Characteristics
52 Valda Gravelly Topsoil - dark brown A shallow soil
Sandy Loam pravelly sandy loam. acidic, low fer-
Subsoil - same as top~ tility, rapid
soil, Gravel increases internal drainage,
with depth until shat- rapid surface run-
tered prophyry rock is off, very erodible,
reached,
(St. Andrew and Up-
lands of St. Thomas).
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MAJOR SOIL TYPES OF HILLSIDE LAND

There are five main factors associated with soil formation viz:

1. Climate - Rainfall, Temperature

2, Time

3. Tiosphere - Earthworm, Plant Life etc. T
4. Topography - Slope, Hills and Valleys

5. Parent Material

In Jamaica Topography and Parent Material are the main contributing
factors in soil formation.

iarent Material

There 18 a wide range of rocks in Jamaica contributing to the develop-
ment of’éoila. Soils‘change where pafent material differs. The rocks ranse
from very hard (porphyry) to very soft (tuffe). The depth of soil developed
over these materials is dependent on the hardness of rock and the weatheringe

processes. . - -

It cannot te denied that a sound knowledge of the soil is8 very impor-
tant in order to develop and maintain sound land-use practices. The continu-
ing use of hillside land in Jamaica is derendent on:

Proper root room

Management practices.

1.  Proper Root Room

Root room is the volume of soillwhich 1s availatle for the development of
the plant. This is dependent on stoniness of land, depth of soil and ease in
which the soil erodes. '

11. Management Practices '

In order to maintain the root room and the fertility status of the soil
the following are important:

1. Freservation of the tcp soil

2. Land prenaration which does not enhance erosion or bring
unfavourable material to the surface (e.g. marl)

3. Choice of crops
4, Croppin- nattern

5. Mulchiny - tn create a better moisture regimo
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MAJOR HILLSIDE SOILS

The following is a short description of the major scil types found in

the hilly areas of Jamaica.

1. Soils derived from Hard Limestone

These are red, brbwn, and yellow coloured soils occuring mostly above

700 feet.
Scil Soil Type Description and Main Inportant
Ho. Location Characteristics
73 Chudleigh Clay Topsoil - strony brown clay A deep soil, neu-
Loam loam ’ tral low fertility
' Subgoil - yellowish red very rapid inter-
clay ~ nal drainage, sur-
(A1l over the Island) face runoff, gener-—
' ally good.
74 Lucky Hill Topsoil - dark browm A deep soil, acidic
Clay Loanm clay loanm, medium fertility
Subsoil - paler coloured . slow internal drain-
ccmpact, stiff clay, may be ape, poor surface
slightly mottled. runoff.
(A1l over the Island).
75 Union Hill Topsoil - dark brown A shallow soil,
Stony Loam stony loan. neutral, medium

Subsoil - yellow brown or
orange brown stony clay,
hard white limestone
below.

(Allrover the Island).

fertility, fair
internal drainage,
surface runoff

< penerally good.
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Soil

.-
MO o

Soil Type

Description and Main
Location

Important
Characteristics

77

Bonnygate Stony

Loan

Topsoil - brown or red
broﬁn loam or elay loan,
in crevices or ‘as a thin
mantle over hard white
limestone.

Subsoil - none; hard
white limestone
immediately below top-
soil,

(Throughout the Island).

An extremely shal-
low .s0il, neutral
to slight amount of
free lime, low fer-
tility, very rapid
internal drainage,

surface runoff fair.

78

St. Amn Clay

Topsoil - red brown cldy

loam.
Subsoil - red or dusky
red clay.

(Throughout the Island).

May be very deep
acidic, low fer-
tility, very rapid
internal drainage,

erodes rapidly,

73

Bundo Clay

Topsoil - brown or red
brown clay often with

sone shot,

Sul'soil - red, yecllow

brown and grey mottled
clay. ,
(Throughout the Island).

Acidic, low fer-
tility, very rapid
internal drainage,
poor surface drain-

age.




11. Soft Limestcne
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These are ﬁaiﬁly marls and rutbly limestone materials. They are usually.

very shallow and contain an abundant of free lime (CaCO3).

Soil Soil type Description and Main - Inportant
No. Location ' Characteristics
a1 - Killancholly Topsoil - very d&rk grey A shallow soil, free
Clay brown clay. line, lcw fertility
Sutsoil - brownish yellow rapid internal drain-
to reddish trown clay, ape, rapid surface
narly or chalky limestone runoff.,
telow. |
(Al11 over the Island).
24 Carron Hall Topsoil - dark brown or : A-modératéiy deen ...
-.Clay dark prey browm clay. soil; slipght amount

Subsoil - brownish
yellow clay, soft yellow
linestone below.

" (All over the Island). .

of free lime, mediur
fertility, fair in-
ternal drainage,
aﬁrfgcg runof £

generally good.

111, Richmond Shales

These are of vﬁrious composition. They are usuaily‘bodded and weather easily

tu form soils which are rich in potash. These soils are susceptible to land slipn-

ins and erosion.

!

Description aﬁd”ﬁﬁin

Soil Soil Type Inportant
No. Location Characteristics
41 Felfield Clay Tongcil - brown clay. A deep so0il, slight-

—

Subsoil - yellow brown
clay or silty clay,

weathered shales below,
(A1l over the Island).

ly acid, neutral of
alkaline, medium fer-
tility, fair internal
drainage, surface run-
off generally rood.
Free lime may be

present.
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111, Richmond Shales (Cont'd)
Soil Soil T&pe Description and Main Important
No. Location - Characteristics
43 Highgate Clay Tonsoil”b‘vefy dark grey A deep soil, acidic
“brown clay.! " medium fertility,
Subsoil - pale trown slow internal drain-
mottled clay, weathered. age, roor surface
shales below. runoff,
' (Throushout St. Mary).
4¢ Hall's Delight A very shallow eoil

Channery Clay
Loam

Topsoil pale brown to

prey brovn clay loam con-

tainin, abundant fracments

of hard shale,

Sutsoil - partly weathered
shale. '

(Throuéhout St. Mary and

St. Thomas).

. ty, rapid internal

acidic, low fertili-

drainagé{’surface
runoff éeherally
good, vefy erodible:
soil,

Llandewey Clay

Loam

Topsoil -  dark brown clay
' loam,

Subsoil - yellowish brown
or reddish brown loam,
weathered shale helow.
(Yallahs Valley, and other

areas in St. Thomas).

A moderately soil,
slightly acidic,
me&ldﬁ”fertility,
fair'infetnal drain-
aﬂe; eurface runoff

penerally sood.

1v. Purple Conglomerates .
‘These are like hatd marbles cenented together to form a glant stone. The

soils developed are purple in colour.

Soil Type

Subsoil - dark red brown‘

gravelly loam, gravel -

increases with depth until
rotten conglomerate is met.

(St. Mary, S5t. Andrew,

"’ Clarendon).

1

Soil Description and Main :Important

No. - Location Characteristics

38 Cuffy Gully: Topsoil - dark brown or A shallow soil,
Gravelly dark gravelly sandy loam, neutral, mediun fer-
Sandy Loam tility, rapid internal

drainage, rapid run-
off, very erodible.
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V. Tuffs and other Conglomerates
These are nmainly clays, usually very acid and .low in fertility.
Seil Soil Type Description and Main Important
Mo, Location . Characteristics
39 Sunbury Clay Tonsbii - very dark brown A deep soil, slight-
to very prey brown clay. ly acidic, low fer-
Subscil - very pale browm tility, slow inter-
clay with rust coloured nal drainage, noor
nottles. - surface runoff,
(Clarendon Unlznds).
32 Wirefence Clay Topsoil - dark reddish A deep soil, slipht-
Loam brown clay loan. ly acidic, low fer-
Subsoil - dark reddish tility, fair inter-
brown clay over hiphly nal drainage, poor
weathered tuffs conclom- surface runoff
erates. . svenerally rapid,
(Throughout the Island), ‘very erodible).
34 Diamonds Topsoil - dark brown to A shallow soil,acidic,
Gravelly very dark brown gravelly mediun fertility,
Clay Loam loan to clay loam. rapid internal drain-
Subsoil -~ brown to weak age, surface runoff
red sravelly sandy loam. rapid, a very eroditle
(Uplands of Clarendon, soil.
St. Catherine, St. Thomas,
Tortland).
3¢ Domnington Topsoil - purple brown, Moderately deep soil,
Gravelly grey brown or brown acidic, medium fer-
Clay Loam gravelly loam.- tility, rapid inter-
Subsoil - same as topsoil nal drainage, rapid
with pebbly conglomerate surface runoff, a
.and fine volcanic ash very erodible snil,
below.
(St. Mary, and Uplands of
St. Catherine and Claren-
don).




Table V (Cont'd)
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Loam

Topsnil - dark brown clay

loam

Sutsoil - yellowish red to

brown clay loam becomes_

gravelly with depth, rot-

ten shales below.
(Unlands of Portland).

foil Soil Type Description and Main Important

Ho. Location Characteristics

25 Vait-a=-bit Topsoil - hrown clay. A deep soil, acidic

Clay Subsoil - yellow red to medium fertility,

yellow btrown clay, some . fair internal drainfv
reddish and erey mottling age, surface runoff
as depth increases, rotteﬁ fair.
shales below.
(Throughout the Island).

20 Vild Cane Topsoil - brown sandy A moderately deep

Sandy Loam loam. | .éoil, acidic, low

Subsoil - yellow brown or fertility, rapid
brown sandy loanm, rotten internal drainage,
sandstone below. rapid surface run-
(St. Catherine and off, veri erodible.
Clarendon). -

28 Deepdene Clay Topsoil - very dark nrey A deep soil, highly

brown clay. acidic, low fertili- .
Subsoil - reddish yellow ty, slow inférnal
tlay with faint mottles, drainage, surface
inter-mottlecd red and grey. -- runoff fair to poor.
clay below.
(Uplands of Clarendon).
140 Moretown Clay 5

A deep soil, acidic,
high fertility, fair
internal drainase,
surface runoff ~en-
erally good, an
erodible soil., . '
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Grinite and Porphyry

27)

These soils are usually shallow and low in fertility. 'They consist

21inly of shattered rock and physically weathered materials.

These erode very

Description and Main

Location

Important

Characteristics

Topsoil - grey Lrown to
yellow brown sandy loam,
Sulsoil - same as topsoil
with licht yellow Frown
sandy or sravelly rotten
granodiorite below.

(St. Catherine, St. Andrew,
Portland).

A very shallow soil
neutral to slightly
acidic, low fertili-
ty, rapid internal
drainasec, rapid sur-
face runoff, a very
erodible soil,

Topsoil - dark brown
aravelly sandy loam,
Subsoil - same as topsoil.
Gravel increases with
depth until shattered
porphyry rock is reached.
(St. Andrew and Uplands of
St. Thomas).

A shallow soil,acidic
low fertility, rapid
internal drainage,
rapid surface runoff,
very erodible.

u::ls.'.ly .

Soil Soil Tyne

o .

57 Flint River
Sandy Loam

52 .. Valda Gravelly
Sandy Loam

Topograph

A very large proportion of the land in Jamaica is very steep.
soil types may occur on different slopes.

Different

Erosion of soils increase with

slopes. The distribution of soils occuring on different slopes 1is shown
below.
; SLOPE
Tarish A D C D E F
0-2° 2-5° 5-10° | 10-20° | 20-30° 30°
St. Catherine 55,000 |[11,0nC 22,000 | 20,000 155,000 17,000
St. Andrew 3,330 2,1M 525 1,390 2¢,000 51,250
~larendon 67,000 |24,00C ]23,000 | 55,000 60,000 45,000




rosopraphy (Cont'd)
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SLOPE
A B c D E F
'arish 0-2° 2-5° 5-10" 10-20° | 20-32° 3n°
St. James 2,900 | 6,900 | 8,70 20,000 | 36,900 60,700
St. Mary 7,50¢ | s5,0m | 12,000 54,000 | 56,000 -
Portland 4,800 | 6,582 | 8,000 20,000 { 29,359 59,450
Hanover 2,970 5,370 | 17,740 16,000 | 37,070 4,875
St. Elizabeth | 18,790 |27,666 | 59,347 51,662 | 54,038 | 47,618
HYestnoreland 3,608 | 36,541 | 29,659 24,462 | 43,244 48,289
Manchester 745 | 14,445 | 48,610 26,646 | 54,219 58,755
St. Thomas 22,105 | 6,545 | 7,346 21,355 | 33,365 52,465
St. Ann 1,075 | 39,793 | 56,304 50,223 | 60,€32 5¢,537
Trelawny 4,085 | 23,790 | 3¢,868 33,720 | 36,456 84,626
Total 193,908 [200,734 {323,060 |414,148 (705,10 625,555

+ Acreages rlanimetrically computeéd from 1l: 25,00 ghoots.
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Introduction

Land capability classification forms the basis of the planning of any
land use programme in any country. Decisions on land use have always
been part of the evolution of man through the ages. The need for land
use planning is frequently brought about by changing needs and pressures
involving the competing uses for the same area of land.

Land capability planning utilizes the sciences of applied geology, plant

science and applied soil science in the develcpment of land use plans

for a particular piece of land. Efficient land utilization can be
achieved when the capability is assessed using both field and laboratcrw
techniques. The land 'is then classified according to its capability and
the appropriate uses for each land unit is indiéated, usually by land

use and land capability maps.

Thevprimary‘function of land use planning is to guide decisions on land
use'iﬁ such a way that the resources of the country are put to the most
beneficial use for man, whilst at the same time conserving those
resources for the future. This is extremely critical in the Jamaican
context when the total amount of arable land is limited, and the pressurcs
on those lands from competing uses. ,

There has been strong pressure on arable égriéultural land from competiny
urban uses such as housing and commercial uses over the past few years.
This has resulted in the loss of good agricultural land to other compet-
ing enterprises. Kingston has sﬁread beyond the bcundaries of Torrington
Bridge and Spanish Town Road, to and beyond Hope, Meadowbrook, and even
into the surrounding hills over the last few decades. This spread has
resulted in a change in the land use from being pastures and "mango
orchards" to housing estates and commercial centres.

The basic aim of land capability classification is the use of information
on soiis, climate, vegetation and other aspects of land, to classify

land 'according to its capability for use. To this end, basic surveys are

- executed and interpreted in order. to do the rating.

Concepts and principles of land, land evaluation and land use planning

Land capability classification systenm allows for the recording of all
the relevant data which will lead to a decision as to the combination

of agricultural use and comservation measures which will allow the
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most intensive agricultural use of the land with minimal risk of soil

erosion.

The technique then makes it possible to determine the most

suitable use for any piven area of land.

2.1

2.2

2.3

Land
Land is regarded as the physical environment which not only in-

cludes the soils, but also the climate, the topography, hydrolc~y

and vegetation, to the extent that these influence the potential
for land use. Land is affected by past and present human acti-
vity, eg., drainage of swamps, removal of vegetation, etc. Fron
the above description it can be seen that land is a wider concept
than soil. The s0il is, however, one of the most important fac-
tors influencing the land classification and a soil survey forms
the basis of any land evaluation exercise. However, soils cannct
be assessed in isolation from other aspects of the environment.
Land Evaluation

Land evaluation is concerned with the assessment of land, and it
involves change and its effect. The evaluation process does nct
determine the land use changes that are to be carried out, but
provides data on the basis of which decisions on land use can be
logically made. Various land evaluation systems are used in
various countries, but they all provide the basis for proper land
use planning.

Land Use Planning

The process of land use planning utilizes data from land evalua-
tion exercises in order to effect decisions as to the specific
use that the land is to be employed. Land use planning is

involved with the recognition

A) of a need for change

B) the formulation of proposals for specific land use

C) comparison of the various uses for which the land is suitable
D) the selection of a preferred use for the land after the

economic, physical and social factors of other uses have
been compared.

E) desiym of proposed land use

F) implementation and monitoring of operations



Land use planning serves to guide‘the decisions as to the correct
. use to which land. should be employed.
Factors Affecting Land Capability- '
There are several operative factérs”affééting'the quality, of land in any

country. These factors will:Timit the use of land for ome purpose or
anather ta varying degrees. The important factors influencing land
capability include, the soils, the relief or tdpography, climate, past

cropping history, etc. Land evaluation really involves an evaluation
of the above factors. DRI :
3.1 Soil Factors ' -

The soil is a most'important feature and a basic unit in agri-

- culture, its quality profoundly affecting the ability of the land
to produce. It tan be defined as the outer portion of the
earth's crust, and is made up of a collection of natural bodies,

. supporting plants, and has properties due to the integrated

- effects of climate and living matter acting upon parent material
(rocks) as conditioned by rélief and periods of time.

The. soil factors to be evaluated in any classification system

include; . ’ ) .

3.1,1. . This:ris the depth of soil from the top to the parent
material or bedrock. - This has a profound effect on the

Soil . range of crops that can be grown on that particular

pth

&

soil. The pemetrability of the parent rocks by roots

is also. important, and some types of rocks are easily

penetrated.by roots.such as the non-calcareous shales,

tuffs, and soft limestones. These‘éhould be taken into
. account in the overall rating of goil depth.

3.1.2 Soil Texture ' ' ’

-Soil texture refers to the proportion of “particles’ of

different sizes that constitute the soil. The propor--
tions of sand, silt.and clay detetmine'wﬁéther the
soil is a clay, clay loam, sandy 1aam,failti clay loanm,
etc. The presence of gravels.and stones within the
soil profile will also affect its suitability for var-
ious crops. Soil texture and structure will influence
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the root penetration and the movement of air and water.
Soils with unfavourable physical conditions will be
given a lower rating.

3.1.3. Soil Reactinn
This factor will influence the ability of certain

exacting crops to grow and produce at ‘the optimum
level. This relates to the aikalinity or acidity of
the soil. Both influence the fertility status in terms
of both major and minor element availability and
toxicity.
3.1.4. Soil Drainage

Soil drainage is influenced by the structure and tex-

. ture of the soil. Generally, heavy clays with hard

clay pans exhibit poor internal drainage and usually
develop mottles and waterlogged conditions. Many of
the soils in the interior valleys and coastal plains of
Jamaica are poorly drained, hence land in these areas
are classified as having major limitations.

3.1.5. Water Availability
This soil feature is directly related to a number of

factors including the soil texture and structure, the
presence or absence of gfound water table, the rainfall
and the evapo-transpiration rate. Soils that have
limited moisture availability are likely to be droughty
and hence have limitations in the kind of crops that
can be grown without irrigation. This soil quality
also varies according to the climatic regime.

Topography & Erosion

Topography and erosion are interelated. Slopes will influence
the amount of past and potential erosion. The soil structure
will also influence erosions. Previous erosion reduces crop
yields by removing the more fertile topsoil. The inputs in
terms of fertilizer and other management factors will have to be
increased under these circumstances if high crop yields are to

be sustained. Generally speaking, soil erosion resulting from
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cultivation is gréater the steeper the slope. Consequently,

land on steep slopes is given a lower rating than land on

‘gentlier slopes. Slopes determine the type of soil conservation

measure to be implemented in order to keep erosion to a minimum.
As slopes increase the soil conservation measure becomes more
difficult and costly; hence a severe limit is imposed on the
choice of crops. Effective land area may also be lost to crop-
ping by gullying, even in relatively flat land (0-5°). The ex-
tent of gullies and erosion influences the capability grouping;

the lower the rating as erosion severity increaséif.

Climate

Local climatevfactors interact to influence land capability to

varying degrees; The main climatic factotsvto be considered

include rainfall, temperature, wind, and evapo-transpiration.

3.3.1.  Rainfall '
This is a most important climatic factor that influences
the success or failturc of many agtiguitufal enter-
prises. In the Jamaican context the vast majority of
farmers depend on rainfall for their source of water.
Unfortunately, many fertile soils are in areas of low
rainfall, the latter factor'rendering those areas mar-
ginalvfor agriculture. Climate here is the major
factorlinfluencing capability. This may be removed

_ with irrigation. ' '
3.3.2 Temperature

Temperature affects the'types aﬁd seqﬁenée of crops that

- can be grown in any specif?c area. Hot summers render
the production of some crops uneconomical and sometimes
physically impossible, due to the build up of pests
(eg. red-peas), or due to the agronomy of the crop.
(eg. head lettuce adapted to cool climates)

3.3.3 Wind ' '

Strqné wind causes mechanicﬁi damage to foilage and
fruits. Consequently, land that is subjected to strong
wind will require windbreaks to protect herbaceous crops.
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Areas susceptible to salt laden sea breezes are
unsuitable for some crops. Such areas will require
special management practices in order to obtain good
yields.

3.3.4 Evapotranspiration

This factor is also influenced by the other factors of
climate already discussed. Evapotranspiration will
affect the interval between effective rainfall and the
wilting of plants. The longer the interval, then the
more frequent will the irrigation cycles become if the
latter is available.
3.4 Flooding Hazard
Flooding is an important phenomenon that influences the utiliza-

tion of land in susceptible areas. In tropical areas, vast
acreage of cropland may be flooded after flash floods and
torrential rains that are typical of the Tropics. The severity
of the floods depends on the height and duration and frequence
of the storm waters. Naturally land subjected to varying degrees
of flooding will restrict the choice of crops that can bc grown,
hence the capability rating should be adjusted to take cognizance
of this factor,

3.5 Past Cropping History

This will affect the present and future use of land. This is
affected by the farmers' attitude from the point of view of

the decisions he makes in deciding what to plant; how to plant,
and where to plant. His cultivation practices will affect the
extent of erosion and gullying. Shifting cultivation usually
results in degradation of the land, a practice that is still
commonly practiced here in Jamaica. Continuous cropping of arid
areas with unsuitable irrigation water may result in the develop-

ment of saline and sodic soils.

Present System of Land Capability Classification in Jamaica

There are at present two systems of land capability classification in

Jamaica. The Land Use Section of the Asricultural Chemistry Division

- uses a system that is based of the USDA system of classification. 1In
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this systen, land is allocated into classes or groupings primarily for
agricultural purposes. The follow1ng principles are adopted.

a) The criteria used in assessing a land unit are the physical land
properties made available after a soil survey.

B) The seriousness of a limitation is a function of the severity
with which crop growth is inhibited.

c) The capability of a land unit for crop growth is better when a
wider range of crops can be cultivated on it.

The system is one of general appraisal where preferential land use is
stated depending on the land characteristics. '

In Jamaica the soil survey reports and maps of the Regional Soil Research
Centre of the U.W.I. form the basis of the Land Capability Classification
System. This basic information is obtained from ficld surveys and
includes an identification of the soil type, slope categories, degree of
érosion, etc. These are indicated on & soil map using symbols.

A land capability map is then prepared from thie. Seven land classes are
usedin Jamsica, iacluding Classes I to VII. Classes I-1V are arable,

and Classes V through VIIII are non-arable. Classes II to VII topreoeut
land with increasing limitations. Within each clasa other than Class I,
four dominan¢ limiting factors are considered, viz:

(D ' sloping land with risk of erosion (e)

(i) excessive water within or on the soil for part or whole of year
(w)

(iii) shallow soil or unfavourable soil conditions; eg.,low moisture
holding capacity, soil stoniness (8)

(iv)  adverse climatic factors, especially low rainfall (c) .
The choice of crops become extremely limifed down the classes.

The system utilized by the Soil Congervation Unit utilizes the informa-
tion on basic soil su;veys in order to arrive at a land’capability map.
The major area of departure is in the representation of the data on the
map and in the assicmment of land classes based on slope category. The
Soil Conservation Unit system developed by Sheng (F.A.0. Consultant) is a
treatment oriented system where the classification is geared towards the

need for soil conservation treatment.
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New Developments in Land Capability Classification
With the advent of the setting up of the Rural Physical Planning Units in

the Ministry of Arriculture, a new look has been made at the local
classification system. A number of obvious deficiencies in the system
has been highlighted and proposals are being made for improvements.
Some examples of proposed improvements:

(a) The recognition of the important limitation of flooding hazard
in areas where this phenomenon occurs. .

(b) Drafting of specification tables on limiting soil factars such as
electrical conductivity, pH values, salinity, etc.

(c) Attaching values to such factors as soil stoniness, soil depth,
: gullying, etc.

(d) Attaching specific values to climatic limitatioms.

These changes are intended to remove much of the subjectivity inherent
in the present system, and replace it with an objective system based on
measurable values. By so doing, the limitations can be quantified and

a more accurate assessment of land capability is then posaiﬁlg.

'Practzcal Value of Land Capability Maps

‘'From a generalized po1nt of view, a srouping of land 1nto varzous .capa-

-1

bility classes is in effect an inventory of land resource. ,Thls”;q use-
ful from the point of view of being able to recognise at a glance the
potential of a region or 5 whole country for land developmemt. .

Land capability maps are essential .for the pre-feasibility studies on
rural development projects. More detailed land capabillty studies are
further required for the detailed p1ann1ng of these projects once they
are deemed feasible. If an irripation project is proposed £or a particu-
lar area, then the potential of the land for agricultural prbdﬁctibn has
to be evaluated before the approval of the project is contemplated.i
Land capability maps should form the basis of any farm planning exerc1se
being undertaken, even at the very smallest scale. Land use plans
including cropping capabilities and soil consetvatzon needs can then be
logically worked out. ' ' S

Land capability studies can also be utilized for non-agricﬁltural
purposes. It can be used as a base for national physical planning by
such agents as the Town Planning Department, or in the location and
designing of roads, airports, harbours, and siting of dams and other

civil structures.
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FARM PLANNING AND MAVAGEMENT FOR HILL-SIDE FARMERS

BY: Mr., E, Latibeaudiere






3 oany,
INTRODUCTION: SR S ‘
- PR o, cety . oo | .. A.__,,. T
Before introducing the subject of Farm Planning for Hill-side

Farmers it is neéessaff'to'review'thé present structure of Agri-
culture in thc areas of Land Capability, Land Utilization, Size of

Farms and Land Availability.

LAND CAPABILITY

The 1968/69 Census. of Agriculture showed that_ag;iculture
occupied about ;.5 pilliop acres or 55% 6f total 1énd area, Of
this, 1.2 million acres_is‘;;itable for the cultivation of crops ...
including pasture, and an additiénai’h62,000 acres some of which is
suitable for tree crop production.

The agpi;ulfufal land capability has been determined on the
basis”of a comﬁiﬁatioh of natural enviromental factors, and not on

present land use} e

The Major Classifications are as followst-

Class I - (5% of agricultural area) - highest capability
category - level lands with deep fertile soils - no

limiting factor for agricultural use,

Class II - (14% of agricultural aréa) - suitable for agriculturc

with moderate limitations.
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Class III - (37% of agricultural area) - considered suitable
for agriculture but with strong limitations - lands
include swamp areas and hilly regions in the_centfgl
part of the islanq - significant part of the

agricultural resource base.

Class IV - (16% of agricultural area) - marginal for agricultur.,
but suitable for tree and forest crops in (localized

areas) and improved grass (of certain varieties).

Class V - (28% of agricultural area) - marginal for agricultur.,
with large sections required to remain in natural

vegetation.

The above land capability taxonomy indicates that a large
percentage of land in Jamaica is suitable for agricultural develop-
ment of cultivated crops, improved pasture, tree crops and commercial
forgst. These agricultural lands constitute a major resource of the
country. However, the extent of lands in the Class I and II classi-
fication is somewhat limited accounting for only 19% of the
agricultural area. Other lands have varying degrees of capability
with strong limitations of susceptability of erosion, poor draimage
etc., which requires special agricultural rchabilitation techniques
for proper use. With more cmphasis now being placed on various soil

conversation measures and drairage than was done when these soil were
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classified. some of the 1ande then olassified as poor agricultural

lands, due to the degree of slope and‘dampness, cpuld now be given

a better classification.

Faced with the limited supply of cultivatable land in relation
to the size of the population, steps must be taken to ensure that
the besf uses arc made of this land resource, hance the objectives

of this lecture‘on this aspect of Farm Management.

LAND UTILIZATION

_ Table 1, presented shows that spproximately 1.5 million acres
is available to the estimated 200,000 farms. This gives sn everage
of'aboui 7.5 ecres per farm., In general only about half of the land
an farms may be regarded as arable land. On the basia of-a population

of 2,1 million the smount of arable land per capita is 0 36 acres.'

This  land is expected inter alia to produce food for local
penaumption .and export marketa. and provide employment opportunities
for the labour force, This sets the stage for the intensity of ‘

A

production and the level of productivity which is required.

SIZE OF FARMS

’ A significant feature of Jamaican agriculture is the diversity
between sizé& of farms, The average of 7. 5 acres of land per farm
does not tell the full story.' Details presented in Table 2'indicate

that the distribution of farms by size group is highly skewed.
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According to the last census of 1968/69 farms of less than five (5)
acres in size accounted for 78% of the total number of farms and
Aoccupy 15% of land in farms, while at the other extreme, farms of
500 acres and ower’ accounted for o. 2% of the totallnumber of farms_
and hB% of the total acreage. Farms' of 100 acres or more in sizc

accounted for 0.6% of the number of farms and occupy 53% of the T

total farm acreage.

The lastest Agricultural Census which began in November 1978
will undoubtedly indicate the structural changes in land distribution

which, have been -associated with the introduction of the present Land ek

[} REE S
Reform Programmes~

4

LAND AVAILABILITY ' S e PR

‘
.

In addition to the highly skewed (uneven) distribution of land
on farms, land availability for farming is made more, critieal by
the fact that 80% of the land area is hilly. Some of this land is.
so steep that a considerable portion can.only be -utilized if- . -
properly conserved. In this context good quality can be classified

as scarce resource.,
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.
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FARM PLANNING AND BUDGETING

Farming has become a complex business having a sizeable
investment and narrow profit margins., It, therefore, require care~
ful vplanning for successful operation. Adoption of a single new
practice may change the whole farm business. An improve& cropping
system, for example, may mean changes in the livestock programme,
which in turn may require re-planning the buildings, the use of
machinery orvlabour. There are two distinct ways in which a farm
can be improved. In the first place, it may be possible to farm
better without changing the farm plan by obtaining heavier crop
yields or feeding a better dairy ratioh. ‘iﬁprovements of this kind
can have a marked effect on profit'aﬁd should never be neglected. .
There may be occasions, howeier, when the farm plan itself.mﬁsf be
altered., The farmer may Be producing beef céttle when déiry cows
would give a bétter return, or growing sugaf caﬁé.ﬁhen bﬁnanas would

be more profitable.

The farmer who expects to obtain satisfactory earningsmust have
records of his business for analysis and must be constantly consider-
ing his future plans. In this analysis fsfmﬁiéﬁhihg’hé will want to

consider:

How efficiently each crop or livestock enterprise is conducted.

. Whether he has an adequate size of business with the best

combination of crop and livestock énterprises.
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. How efficiently the fixed resources of the business are

presently being utilized.

. Whether a different organisation of the farm would result

in an improvement and

et
el e

. What'new organisation of the farm should be considered

given a change in future conditions.

Thevgeneral,approach to the above oroblem has been a.two-stage
process of diagnosis and prescription. The first stage (by the use
of records) is ;to ecarry out an economic analysis for the purpose of
locating;economic.weakness and’ the second to work:out an improved
plan designed primarily to‘remedy'these reaknesses,‘the:assumption-
being that the correction‘of the'majorzeconomic defects. will result
in increased profits.. Such an analysis will give valuable pointers to
directions in which. the" economy of the farm might .be impraved. N |

There are generally three¢ main possibilitieszf

1. Increasing the farm output by a better use of existing

~resources or by using additional resources, example, more

labour or capital.

.""..i

2. Adjusting the balance of enterpriscs in favour of these’

which appear to give the best returns on the farm in

AN

question. 'f
o

3. Reducing Costs,
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These possibilities are very much interrelated. Fortexample,'a
simplification of the farming system by réducing the number of enter-
prices may often be an effective method of reducing the wage bill or
making lgbour availgblevfpr fhe‘exﬁansion of the remaining enterprises
to é pfofitable level. Maximum profits, in fact,'in many cases dépend

upon a combinationvof better organisation with improvgd methods.

Only actual experience can sﬁbﬁ how much aﬁy plan will in fact:
improve the economic position of the farm, It is, however, possible
and often desirable to prepare ad%ance esfima%es of the financial
effects of a plan before putfing itrinto effect. This process is
known -as BUDGETING hefeby defined as a formal or informal device for

setting down the different crops or livestqck or combinations of both

which can be. produced and in deciding which alternative is most profit-~

able,

In settihg up a budéet or farm plén, the pfospective acres of
each crop or numbers of livestock is'ascertained, the farming practices
are evaluated, an estimate is made of produgtion, income and costs ‘are
computed and finally an estimate nf nét income is determined. ‘It
should be realised, however, that although budgets are inevitably
subject to a wide margin of error and are 11;£1e to be falsified by ..-. -

unforseen circumstances such as abnormal weather, outbreaks of diseases,
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. be
changes in imput costs and market conditions, they .can often of

considerable value as a guide to policy. Budgets, nrovided»they o
are worked out on reasonable asumptions can set up income and:
expenditure targets against which actual performance can. constantly
be checked as the plan comes into operation; so that defects‘in
managements can be corrected before they are gone too far. This

process is called "bu dgetary control." Even when the farmer has

evolved what he regards as a workable budget he should not expeot it
to maintain him for the rest of his life. Changes in methods and
prices of imputs and outputs are continually occuring and the farmer
should adjust for these. It is, therefore, obvious that a farm plan.
well suited to conditions,at one time may be out ofﬁdate any time

later. - This does not mean that -the farmer should heglect’ the rules
of‘gopd hasbandry for within the bounds of good farming there is still
a wide choice of methods and the (onus) is on the farmer to find the'

best plan that gives him the best return.

. At first sight it may seem difficult to forecast changes in
receipt and expenses that will occur if the farm programme is °
altered, Fortunately, a method has been derised that greoatly

simplifies this task. This méthod is called the Gross Margin

Method of Planning
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GROSS MARGIN METHOD OF FARM PLANNING
. This method of planning for the future has certaln advantages
in helping a farmer reach decisions on the preceding and related
questions. The basic ideas of this mefﬁod is that of diVid@ng all

costs into two groups -'fixed cost and variable cost.

VARIABLE COSTS

In this category are included such items as planting materials,
fertilizers, sprays, feeds, #éterinary.expenses, casual labour etc.
The se are costs that vary directly with the area of crop grown or

the number of livestock and are relativeyy easy to allocate to

enterprises.

FIXED COSTS' - - '»

In this category are included fégulartlabour, machinery costs,
mortgage payments and 6ther overhead costs such as taxescand'in§urance.
These costs are usually incurred for the farm as a whole and not for
any particular enterprise. They are thus "Fixed costs" in the sense
that they do not vary directly éééording to the crops'and livestock
kept. They are alqo "fixed" in the sense that once incurred they
tend to run on whether proper use is made of them or not. [This
distinction between fixed and variable costs is a very important one
and is fundamental to all budgeting. At first glance it may appear

theoretical, but it has a very practical use.
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A variable cost such as fertilizer can be measured out..and used in
exact quantities required. Fixed Costs (e.g. regular labour) are

a steady stream and tend to run on whether they are used or not.

It will be seen, therefore, that if the farm plan is changed,
the variable cost will change in a way that can be budgeted. The
"fixed" or overhead cost may hardly change at all - especially if

the alteration to the farm programme is not an extensive one.

The total variable costs of an enterprise are subtracted from

the total returns to obtain the GROSS MARGIN. The gross margin

is not of .course pure profit, but represents the contribution of
the enterprise towards covering the fixed costs and producing a
return for risk and manag ent. It also shows the gain or loss
that can be expected if the enterprise is increased or reduced. in
size’, The gross ﬁéfgin allows 6n1y for changes in variable costs,
but there are occasion§ (especially if a large change is ma&e to

the farm plan) when the fixed costs do alter.

STEPS IN BUDGETING

The farmer will need to approach his farm planning in an

orderly fashion. Different fgrmérs use different methods in making

f

up a budget. An orderly appreach is as followsi=
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(a) make an inventory of available resources.

(b) set down the amount of capital available and find out how
much can be borrowed if credit is available.

(c) decide how much labour is available and at what periods
of time,

(d) take stock of the manager as this is one of the most
important resoﬁrces on the farm,
Does the farmer/manager detest some kinds of farm work?
Does he dislike making changes and taking riqks?
Does he dislike reading, attending meetings and looking

up new inbrmation?

If the answer to the above questions is yes the farmer will be
well advised to stay away from enterprises requiring constant work
and vigil or need a lot of mental effort to stay abreast of markets.
The above things set down so far indicate the resources available

with which to work. The steps outline below should now be followed.

1. INVENTORY OF SOIL RESOURCES.

The farmer should walk over the farm and while doing so make

V an up-to-date map. On the map he should lay out each field as it
now exists, and show the soils that make up each field. If he
does'nt know the soil types by name he should describe them as this

will assist the agronomist in his recommendations.






(51)

2, TOPOGRAPHY

The slopes will not determine the exact rotations which are
most profitable, but they will define the limits of different
crops in terms of acrcages. They will determine soil consderation

and soil management practices to cmploy and the area for mechanical

cultivation.

3. SOIL MANAGEMENT

In order to get a true picture of the so0il and its productivity
a history of past treatment of each field should be made., This

includes the quantity and type of fertilizer used.

YIELD HISTORY

The inventory already completed gives an idea of the capital
and labour required, and also describes the soil available for use.
A study of present productivity and future yi&lds under present
management should now be made. A good guide would be to find out

what yields are under similar farms with typical management.

L4, BUILDING AND FINCES

All farm buidlings should be listed and appraised as to suit-
ability and adaptability for various uses. Information on their
present capacity for livestock equipment and fced will be needed.
Requirements for repairs and up-keep must be considered and recorded.

Fences should be checked to determine condition and needed repairs.
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5. WATER SUPPLY

This is ofteﬁ'inadequate and undependable on many farms. Often
times water muét be hauled during dry periods for both livestock and
human conéumﬁtion. This reduced the time available for productive
work and may affect oneé choice of livestock and enterprises.
Therefore, it is essential that the water supply be checked as
accessibility to water is a major factor in laying out the farm and

locating pastures.

SOUND FARM fLANNING IN RELATION TO FARM MANAG:IMZNT PRACTICES

Effective Farm Managemént cannot be achieved without planning
and the Extension Officer must be capable of drawing up a plan that
is acceptable and well understood by the farmer. If economic
conditidns change, these officers must be capablevof'advising farmers
to modify their plans to meet the new situétion. These officers
should, therefo¥e, péssess a knowledge and appregiation of the

economic principles of sound farm planning.

There are, however, sbme severe handicaps to proper farm'planning
and these relate to the lack of farm managment data and the absence
of farm records due to the reluctance of individual farmers to keep

records.,

,There is need for basic information on the business performance
of‘farpers op;rating under varying type of farming conditions, Fafm
plapners must have this kind of information for use in gnalysing
individual farm businesses and in determining more profitable férm

management practices.
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Sometimes decisions based on economic viability may nét always
be acceptable or appropriate. For example, there are farmers who
will persist with the growing of certain food crops although- their
land, as well as conditions external to their farms would be better
suited to the growing of other kinds of crops. But these farmers
will continue from year to year to grow crops that are on the whole
nrofitable simply because they consider it extremely desirable to be

self-sufficient in food for home consumption.

These and other factors expose the difficulties in getting
farmers to accent new technology in the hope of moving from a

subsistence type of farming to a more commercialized agriculture.

Although very detailed financial and cost accouﬁts afe not
absolutely essential for planning the re-organisation o% the farm
business, there are certain minimum data which are required as a
basis for the formulatiopvof any kind of farm plan. AQ ;entionéd
before, the more general-purpoée type of cconomic and physical data
relating to farms of a certain tyme or within a certain area are |
practically non-existent. ,Unfil more farm management surveys are
conducted thereby increasing the supply of this kind of information,
farm planning will be seriously handicapped and will not be fully ~

effective,

The problem of arriving at the most suitable organisation for a
marticular farm involves a consideration of the main principles of farm
management, namcly, what to grow, how much of each commodity to grow
or produce, what resources to use in producing each commodity and how

to combine the various enterprises into a profitable farming system.
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Any farm pldn prepared must bc¢ technically possible and sccondly,
it shoul@ take into account the likcs and Aislikes of the farmer.
The plan should also reclate to enternrises which the farmcr is

competent to undertake from a technical point of view., The farmer

should not only be willing to do the things suggested, but should be
able te»command the resources in land and labour nccessary for
offective: gperation of the plan. The extension officer in discyssion
with the farmer should discuss and assess thc merits of the plan in’
relation to the¢ problems and risk involved., The above brocedure is

not always adhered to by many ficld officers with the results that

many farm investment »nlans are oomed befor: they even start,

:

The absence of the above-montioned type of economic and nhysical
data relating to Arms doces not imply that a certain amount of
rudimentary farm planning cannot be undertakun. Such rudimentary farm
nlanning should b;luseful tool for improving the organisation and
management of farms under present agricultural programmes and generally

for making agriculture in this country a more busincsslike undertaking.
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FARM INCOME ANALYSIS OF RUPAL PROJECTS
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FARM INCOME ANALYSIS OF RURAL PROJECTS

Project preparation is one aspect of agricultural development plamning. Care-
ful project preparation and planning is the best available means to ensure
economical use of capital and increase the chances of prompt implementation

of projects.

As was discussed eéarlier, planning and, in particular, rural planning requires
an integrated approach. This is because it is necessary to see how any.
'Gééérnment-sponsored activity will affect the overall development of a parti-

cular cormunity.

In previous Govermment farrm programmes, farmers werevgiyen a set acreage. The
size most often being determined by the number of farners who needed land.
One finds, therefore, that large acreages were subdivided ﬁuite Arbitrarily
into parcels which were no£ always economically feasible, i.e. not capable of
providing the required guarantged income.to the farmer. The result quite
often-is failure, frustration and waste of resources. .To solve this problen,
the Rural Physical Planning Unit is usiné §‘new approach, Lots are now sub-
divided based on their nhysical and economic potential. The physical poten-
tial is determined by soil and land dapabiliéy analyses. The econoric
potential is determined by a financial analysis thch compares the stream of
investment and the production cost of the varied‘agricultural undertakings
with the flow.of benefits they will produce. It is closely linked with'the
land capapility analysis as the crops used ;re based on recormended land

uses for the area. A financial analysis examines various land uses in terms
of costs and returns. Various crop combinations are éianined by developing

farm models and cash flows to determine the best corbination of crops.
METHODOLOGY

Pioneer Farms - A nminimum income, to be met by returns frqﬁ the fafm; is set
for each farmer. In the case of the pioneer farms, the farmers are employed
for an average of 250 days per year at $7 per day. This provides $1,750, thus

necessitating an additional $2,250 for each pioneer to achieve the $4,000

level.

Pioneer Farms can obtain loans from the Ministry of Agriculture at an interest

rate of 6%. Based on this and a scheduled repayment rate, a cash flow is




(57) —— e e —

worked out to deternine the cost of production, the expected revenue and,
finally the net benefits of the farm.. '

Cost of nroduction or outflow incluces two tyres of oxpenses. Capital

expense and operating expens:.

. Capital expenses include expenditures for the erection of buildings, pur-
chase of machinery and other equipment, initial heavy clearing of land and
initial establishment of the proposed enterprises.

Operating or recurrent expenses include expenses for maintenance of the

enterprises on the farm and for repairs to buildings.

In cases where loans have been receivedvby the farmers a third expense 1is
added, debt servicinz. Here repayment interest 1is calculated over a set
period. o

Revenue or inflaw includes all roney cominp into the" farm from enterprises
and loans, - '

When total inflow and outflow have been determined, they are compared to
arrive at é net benefit for each year of operation. Using the annual net
benefit for the pioneer farm and the minimum income required'for each
farmer it is then possible to arrive at the number of pioneers which can be
accommodated on the farm. '

A summaty of cash flow for one pioneer farm is shown in Table 1. (See attached)

It should be noted that loan repaynent can be calculated over any specified
time period but it is also important to consider the (crops) enterprises
that the farms will undertake, For example, if tree crops will be a major
enterprise, the farm will not begin to accrue income until the fourth year
of operatien. Therefore, individual farmers could not begin to' repay their
loans before then. However, by planting some short-term crops such as vege-
tables, for the first three years, the farmer could at least pay interest on
the loan during the moratorium period. ’

It is important to note here’ that the number of pioneers that can be accormo-
dated on a farm based on the annual net benefit may mot supply all the re-
quired labour for the farrm. It is therefore necessary to look at the labour
required for each crop to ensure that both labour requirements and minirmum

income can be satisfied.
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Land Lease Farms « Uboteas,pignqer'farms are large opé}atlons ;ith consider-
able acfeage aﬁd nany workers, land leégg farms are much smaller, each farm
being qperated by onevfarmar."Hg;g,again,va.net base income of $4,000 a
year is targeted for each farmer. Each acre 1s given a production vaiue
based on its capability. Th;s is used as a preliminary tool for determin-
ing_#ize _ for the farms. The fixeﬁ cost of rent on the land, debt service
and farm igplements are estimated at $500. Inladdition, prgduég eﬁten by
the farm family is assumed to value $800. This means that the total vaiue
of output from the farm must be preater than $5,300, the fixed cost plus tie
value of food consumed plus-the farmer's tarpet income. In addition, the
farn must earn enough to provide for the cost of the variable inputs such as
seeds, fertilizer, and any extra costs incurred. ’

The figure below indicates the required income gemeration on the farm.

Y

Latour ) Hired
) &

Imput 3 pamily
Value Added $4,000 Net cash to farmer
of . Value '
Output Req. $750 consumed on farm
$450 rent, debt services
, implements etc.
) Hon-
variable inputs ) labour

viz seeds, fertilizer ) Input

Using the cost of production and the average yield per acre for each crop, it
is possible to compute the potential income from each enterprise as shown be--

low. (Table 2),

CROPS Value of Non-Labour Added Labour Net
Output Input Value Input Income
®» @ 3 (%) (5)
Vegetables 4633 851 37¢ 926 2856
Yams 4456 1833 2623 874 1749
Bananas 1080 567 513 418 95

#Mango 2625 212 2413 208 2205

i
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Column 1 = 2+ 3 i.e. 1279 = 3463 + 9331
"5 = 1= (2+4) i.e. 6905 = 12794 - (3463 + 2426)

With these per-acre costs models can be formulated to-indicate the best com- -
bination of crops which will obtain the required returns., - ~

This however must be considered in relation to other fhctors such as market
opportunities for the crops. This is important since money to continue
accrues from the sale of crops in the previous year.

The . labour requirement for each crop 1is also important and should be con-
sidered since the farmer should depend as much ag possible oa his own
~ labour, W e . ,.1 -

- . t ,

« e

* These flpures will change with various thanges i price indicés.
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EFFECTS OF AGRICULTURAL DEVFLOPMENT

ON RURAL COMMUNITIES

- Rutty Mitchell, Ph,D
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In a certain villape, which for the purpose of this introduction will be named
Village, there is abject poverty - poverty of the land, poverty of the pocket
and poverty of even the mind. One-third of the inhabitants of Village live
on small scattered farms and eighty percent of these farm holdings are less
than fifteen acres. The land is stony, steep and poorly watered, yet it is
the people's primary 8ource of iﬁé&me}i Village school is poor and irregularly
attended and children leave at age eleven or twelve. Opportunities for con-
tinued education exist only outside of Village and only the rich can afford
such a luxury. The nearest hospital to Village is five hours away by car.1
The residents of Village comprise seven occupational classes; they are
labourers, farmers, artisans, merchants, office workers, professionals and
landed proprietors. But the higherfthe occupation in terms of socio-economic
values, the smaller the nunber of incumbents in that occupation; that is,
there is an inverse telationship'between occupational class and number of

incumbents,

You are given a total of five guesses to name the Village.2 But the Village
is not to be found in Jamaica at all; Village is really Montenagro in
Southern Italy and is described by Edward Banfield3 who conducted an indepth
analysis of the Village. There Danfield found extreme poverty and backward-
ness explained by a principle he termed "amoral Familism", The unarticulat-~
ed but operationalized maxim of amoral familism is to "maximize the material
short-run advantace of the nuclear farily; assume that all others will do
likewise". 1In other words, 1look after you and yours and forret all others.
It is the persistent behaviour consistent with this principle that has per-
petuated the backwardness of that Italian villare.

The dJdescription of Montenagro, if not the explamation of its backwardness, is

lCol:ln Bell and Howard Newby, Cormunity Studies: An Introduction to the

Sociology of Local Cormunity, Praeger Pullishers, New York, 1974,
PpP. 150157,

2The Seminar participants naaed five Jamaican villages that seen to fit the

description perfectly.

3Edward Danfield, The Moral Basis of a Backward Society, The Free Press,
New York, 195C.
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typical of a great many of our rural cormunities in Jamaica.. éuch commupi-
ties are ipso facto agricultural cormunities. Consecuently, backwardness
in asriculture (whether in terms of moving to the back or remaining at the
bLack) has megative implications for the rural community, Similarly,
a~ricultural development, which must e equated with rural development, has

. positive and far-reachiny sisnificance for rural cormunities,

This'agricultural develobﬁent nust encomposs a total rural developnent
vprovfanne tecause, to naxinize the developmeht of aériculture,,there must be
© other developments to facilitate the agricultural development. For example,
agricultural develoPnent will affect o programme of constructing adequate
roads which facilitate transportation cf field technology and material as .
well as marketing and distribution of the products of the field. The picture
icoks 1ike this?

Agricul - > Rural _
tural devel- 4 Develop- ) ’ e
opment <: - nent ,

P .
.7

Each is at the same time a cause and an effect of the other. In essence.
théy become one and will be used synonyﬂously.

Aoricultural develonment (or rural development) must be concerned with nore
than merely keepin? (others) alive or staying alive. It must perceive what
can be accomplished politically (not in terms of narrow party politics) at-
the level of distinguisﬁing'bétwéen world ideologies and ideas and how man's
ideas can bé operationalized for cormunity advancement and for individual
enhancemént. The political dimension of agricultural development will in-
clude the ability to obtain and use facts and make interpretations and judge-
ments of facts. At this level there must be a suspension of the ideological
and philosdphical stances of divisive porty politics in order to discharge a

common cummitment to a common development; there must be collaboration.

This development includes’ a positive weltanschuung (life out—look) and the

desire, confidence and detetmination to make things happen. This is perhaps
the most crucial inaredient in any prograrme of development, This life’out-
look must be grasped and synchronized into a horwgeneity of interest and ac-

tion even where there hnd hepan A hatrawraroneity of class and mass. The effects
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of this agricultural development for the rural communities are manifold, hav-
ing repercussions in various societal institutions and in the formylation and

developuent of a positive self concept.

Fronm one perspective, education can be seen as a sttohg causal factor in
agricultural‘deye;ppment. At the rural commmity level, hpwever, it is
essentially an effect of agricultural development. . This includes (1) general
education since farmers themselves become more exposed and are also better
atle to school their chiidren; and’(2) farn education whereby the farmer
obtains skills in management, farm technology and crop culture and in-service

- training programmes'such as semihsrs, field days and agricultural literature,

This education effect spills over into the entire commmity and generates
edicational activities such as literacy classes, youth progrormes, community

" projects and an overall awareness of and appreciation for improved education

and the benefits that accrue therefrom.

The economic effect is obvious and self-evident. The Reggae number speaks

of *stepping out of Babylon and steppine into Jerusalem? Aéricultural develop-
ment 18 like stepping out of the Babylon of mere subsistence and sub-subsis-
tence into the Jerusalem of growth and profit. For agriculture is a science
as well as a business and must te perceived as such and worked as such.
Agricultural deVelopment; thes,lmeans greater production, increased income,
increased employment opportunities for the rural labouring class, more
vibrant gommmity economy' and, ultimately, increased foteign exchanpe and
improved balance of trade for thé nation.

Agripultutsl develspmeht has repercussions for health at the commumity level.
The hipher the standard of agriculture for any community, the greater the

_ability to supply the nutritional requirement for both its children and its
.'adults. This is a correlation that is not always recopnized but is very
“real and very important. It is an aderuate apricultural system that is able

to provide the variety of food values in quantities and at costs that the
community can afford. ’

Developed agriculture also eﬁhances bealth indireetly throggh Bettet roads,
water supply, lighting system, recreational facilities and other physical and

social infrastructures and through a satisfied sense of wellbeing .

Agticultural develepment has its effacts upon rural eoﬁmunitiés at the.socio-
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psychological leﬁéié of individuals. It is said that the cashew nut makes a
major contribution to the economy of Coky in St. Elizabeth, During the out-
of-crop season, if a Coby resident is asked where he comes from, he will .‘
hang his head in embarrassment, 1lig his toes in the proynd and answer in sub-
dued tones: '"Me come from Coby, Sah". ' On the other hand, when he is asked
the same question during the cashew season, he looks the enquirer in the face
and proudly asserts: '"Coby, to be sure". When his economic source is weak
and uncertain, he develops a necative, floundering self-concept; when his
economic source is strong, he develope a positive, confident self-concept.
Similarly, agricultural development produges a higher socio-economic status
which, in turn, augments self-appreciation, self-confidence'and self-respect.
.For, you see, our self-=feeling cdepends upon how we perceive that others feel
atout us or touard'us so that the hirher our perception of the faetﬁg of us
by othars, the higher the concept we develop of ourselves.’ Agticultural
developucent will foster an enhanced perception'5y1;9f31 residents .of others'
pe;cepgggq.oflghgm”and,,therefore, generate.a greater sense of wellbeing,

gelf-assurance a positive self-concept.

This socio-psychological effect is of cardinal importance and one that needs
to be fully grasped and understood by planners and policy-makers, project and
programme implementers as well as by the ordinary man himself, For if
agriculture remains undeveloped, then the agricultural _man (or Woman) will
perceive that others think that he is nothing, then he’ will think himself to
be nothing, and in fact become nothipg. Agricultural development ultimately
facilitates a better self image, an acceptance of responsibility and a
positive response to the rural community's role as feeder of the natiom and

the mainstay of the social order.

Agricultural development also has positive effects upon the community. That
is, it helps to develop a sense of onenéss and togetherness in which each
works for all and all work for each. Two constructs will be emnloyed tou-
develop this ides;. we will speak of the "centripetal effect" and ‘the
"centrifugal effect" of agricultural development.

1Charles Horton Cooley, Human Nature and Social Order, Schocken,
New York, 1964.
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The "centtpetal effect” may be diasrarmed to look like.thist

————> Corrmmity 4——-

' '(Progreasin;: toward the 'centré)

Here individual membars work towarde building etrane se? unified cmmuni:w-
They develop a positive community spirit which manifests itself in eemmunity

~ programmes and projects, corrmunity goals and cormunity conscioumen. ‘l'he

:I.p.diuidnnl plays his part for the building up of the entire structure. &
strong community is an independent and secure community. ! -

 The "centrifuzal effoet” 1o a movemant outward frém eommemity streneth ta

individual members. It looks like this:
/N

S <, COmAn;ty"‘;

‘V/

V :
' g (Radiating from the centre)

Here a strong and unified commmity looks after the needs and interests of
the individual members. In times of sorrow, such as failure and death, as
well as in times of joy, such as celebrations and marrias},e, the community
becomes the matrix of action and interaction. When agricultural development
takes place, rural communities becone ecomomically and socially free to re-
linquish the principle of "amoral familisn” and embrace the spirit of
"centrifugalism” and "centripetalism",
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Agricultural development has repercussions for rural community economy,
education and health; i1t raises the level of confidence at both individual
and community levels and creates a positive self-concept. It creates rural
communities with a greater sense of wellbeing.
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THE ROLF OF THE EXTENSION OFFICER IN
THE IMPLEMENTATION OF RURAL DEVELOPMENT PROJECTS

by R.C. Harriscn
Rural Physical Plamning Unit

Southern Region
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Introduction

‘Rural developments are usually desigfned with'the rural popula-
tion ‘in mind. Such projects should offer both direct and indirect

benefits to rural population. Real benefits could include:

(a) An improved network of roads in a farming community

(b) Increased farm income from planned crop expdnsion procrarmes

(c) Increased credit facilities

(d) Introduction of improved techmology for higher agricultural

‘ production .

(e) An improved Extension Service

Generally inprovenents in specific areas usually result in an
improvenent in the quality of life (standard of 1living) of the rural
population,

Extension officers knowledge of project details and objectiveg

Extension officers should have detailed knowledge of the objec-
tives and details of the project. One of the best ways of obtaining
this detailed knowledge of the project is to be associated with the

‘project from the formative stages. This however, may pot.be possible

as in many instances the persons drafting the project are not the ones
to implement, Extension Officers should then arm themselves with
copies of the project document. This will serve as a source of

reference, and nost important also as a working document.

P;ojects are desizned to be completed in a specific period of
tine. .Tﬁe alms and objectives are stated and specific targets are pro=-
poéed. These targets are quantified, mainly for the purpose of
evaluating the achievements, i.e. the degree of success or failure of

the project. Extension Officers should have thorough knowledge of

‘these important areas. Other project details include the cost, nethod

of financing, the scheduling or the phasing of the various activities,
the imputs and expected outputs, etc. Project financing may be pro-
vided by Govermments, International Organizations such as the World
Bank, I.A.D.B. etc., cr a combination of Govermment and an International
Organization.
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Many rural develorment projects are agriculture based in that
they directly or indirectly affect the farming population. This is
where the Extension Officer comes in; . and for the purpose of the
rest of this talk, we are considerinp projects affecting the farming
population.‘ ' '

Explainin~ to farmers their role in the projects

One of the important activity of the Extension Officer is that
of explaining to the farmers their role in the project. This is
particularly important in the launching stages where farmers will be
1n£erested in finding out what is in store for them. Many will be
interested in finding out 6n1y what they will be getting oyt of the
project. The Extension Officer will be responsible for getting the
total involvement of the farmers.

How AOes the Extension Officer pass on information about the

project?

‘ He can do this by usual communication methods that Bxtension
Officers usually use in transfering information to the farming

community.

These include:

(a) Holding of meetings witﬁ farmefa.at convenient locations.

(b). Posting of notices about meetings to be held at
strategic points, and also information stickers about
the project.

(¢) Informal house visits and field visits, These are very
important as they establish close coﬁtact between the
farmer and the Extension Officers. Suéh coﬁtacts nay
-serve to clear up misunderstandings, and to convince
-doubtful farmers to support the project. '

(d) Holding of film shows in village squares and community
centres on similar projects or about progress of the
present project. ’ - .

(e) Radio broadcasts are also another means of providing
information about projects.
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he Promotion of maximum involvement of farmers

Extension Officers should motivate farmers coming under the
progrémme. The success of these projects will be determined mainly
by the participation of the beneficiaries, i.e. the fafﬁeré and a
successful project will also mean success for them, This method
used can be any of the usual forms that Extension Officers use in
thelr day to day activities. TFarmers should be made aware of the
fact that the success of the project will also be their success and

as such their total involverent is immortant,

5. Help farmers prepare farm plans

Help should be given to farmers in the preparation of in-
dividual farm plans in accordance with the overall project objec-
tives. Detailed physical planning is not required to be done by
Extension Officers as this is the responsibility of the Planning
Units. What is necessary on their part is the correct interpreta-
tion of the plans., However within this framework, you the Extension
Officer are required to guide the farmer in the preparation of farm
plans for these individual holdings within the project area. In-
formation from prepared plans from the Physical Planning Units or
any other reliable source should be used in guiding your farm plan-
ning exercise. Consequently, a knowledge of land capability
classification which is an important basis for land use planning is
required. This would all be a part of project implementation, by
initiating the actual project activities that has to to with the
farmer on his individual holding.

6. Extend knowledge and agricultural techniques to farmers

This has to do with the day to day guidance of farmers under
the project. This activity would be no different from your usual
extension activities within an Extension Area. These would include
things like: Advising on crops, fertilizer applications, chemicals
for spraying, encouragement in difficulties and even advice on
private family affairs.
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Work in co-operation with Famm Managefs

Extension Officers should work in co-operation with Farm
Managers'in case of (Pioneer Farms) or Project Managers in the
case of the other projects.'~0n Pioneer Farms, Extension Offigers
mnay be Exteﬁéion Officers themselves. Where -this link exists,

co-operation is necessary for successful project implementation.
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CROP NUTRITION AND FERTILITY MANAGEMENT

OF HILLSIDE FARMS

by

VINCENT A. CAMPRELL
AGRICULTURAL CHEMIST - MINISTRY OF AGRICULTURE
JAMAICA '

and

ADDUL H. WAHAB

INTER-AMERICAN INSTITUTE OF AGRICULTURAL SCIENCES
JAMAICA OFFICE
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INTRODUCTION

In Jamaica approximately 0% of the soils are located on hilly land with slopes
ranying from 5 to over 30 degrees. These hilly areas are occupied mainly by
small farmers who produce nost of the food stuff for local consumption. Yet
most of the soil fertility investigations has been conducted on the lowlands
viz., alluvial and inland basins'soile. This results in a dearth of knowledce

on fertility management and crop production problems of hillside soils.

Today there is creat need to increase food production to satisfy domestic as
well as export markets, It is therefore necessary for the hillside farmer to
increase his level of productivity to fill this requirement. To do this he
needs to get solutions to the soil fertility and other production problems.
It is therefore incumbent on researchers to spend more time to find the
answers to soil and other related problems that face the hillside farmer.

In this paper on Soil Management For Hillside Farms the following points are

discussed.,

(a) Methods of soil fertility evaluation.
() Chemical and physical properties of Jamaica hillside soils.
(c) Conserving the fertility levels of hillside soils

(A) METHODS OF SOIL FERTILITY EVALUATION

The nutrient status of a soil may be evaluated by using a number of
methods. The fcllowing methcds have been used with varying degrees
of success.

(1) DNutrient Deficiency Symptoms of Plants

Nutrient deficicency symptoms of plants may occur as follows:

(a) Complete crop failure at seedling stage;

(b) Severe stunting of plants;

(¢) Malformation of plant parts e.;. deformed leaves;

(d) Abnormal colour patterns e.r. yellowing of leaves, interveinal
chlorosis;

(e) Delayed or abnormal maturity;

(f) Reduced yields; and

(¢) Poor quality of crop and produce.

This method has the following limitaticns:
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i) The symptoms are observed after the plants are affeéted;

ii) It is qualitative and not quantitative i.e; it indicates only the
type of nutrient which is lacking and not the quantity to be
applied to produce optimum growth; - and

iit) It requires experienced observers to distinguish between the
various symptoms which can be very complicated. However, it is a
cheap method and when used in conjunction with other methods serves
as a valuable method of determining the nutrient status of the soil.

Soil Test

Soil testing involves collection of the soil samples, extracting and deter-
mininy the available nutrients, interpretins the results and making fer-
tilizer recommendations. It is the fastest method and when used in con-
junction with the plant analysis and biological test, forms the most re-

-1iable and widespread method of evaluating soil ferfility status, How-

ever, for this method to achieve success, the person doiny the tests must
have a thorough background knowledge of proper soil sampling techniques,
correct latoratory procedures, chemical and physical properties of the

. soil, the crops to be grown and management practices to be employed for

the particular soil type. Incidentally this method is the most commonly

used in Jamaica and elsewhere.

Plant Tissue Analyses

This method involves analyses of the tissues or sap of.the plant or of the
whole plant. Several samples of different parts of the plants at the
various stages of development are sampled and analysed. Plants showing
deficiency symptoms, healthy plants as well as plants growing in soils
with an abundant sypply of nuttienta, are analysed to obtain critical
values, Reduced crop ylelds are likely to occur below and far above the
critical values,

TAPLE 1 gives critical values for some test crops.

Levels below the critical values indicate that fertilizer is needed and
levels above either indicate that the nutrient supply is adequate or more
than adequate.

In interpreting the results, the factors affecting supply of nutrients to
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~ the plant should be considered since the levels of nutrients in the
, tissues do not necessarily reflect the true nutrient status of the soil,

_For example, a soil may have adequate supplies of available nutrients as

revealed by soil test, but due to low water suprly the nlants cannot ab-
sorb enourh nutrients at the critical staves. The plant analyses test

~will therefore reveal low levels .of the nutrieats,

biolopical Tésts

Biological tests make use of both lower and hicher plants to indicate the

levels of nutrient in the soil. The lower plants include bacteria and

fungi. Exnmbles are Azotobacter (bacteria) and Asvergillus nicer (funpus).

These are used'to determine the levels of P and K. Small soil samples are
treated with P énd K solutions an! inoculated with the fungi or bacteria
and then incubated for 2 to 4 days{ The extent of colony growth of the
organiem>w111 indicate the'ievelé of the nutrients which are rated as
very deficient to adequate. These tests are rapid, simple and require

]

little space.

. For higher plants greenhouse tests and field trials are used. Greenhouse

trials are very useful in that they provide results in a relatively short
time. However, they can be costly. In field trials plants are grown in
the test soils in carefully laid out plots to which treatments are

' ‘randonly assigned. The trial is replicated to cive a hetter estimate of
“the pafaﬁetet being 'studied., Chemical soil test and plant analyses

methods are used with field trials to cbtain the best possible results.,

Various designs and techniques are used dependin‘; on the existing con-
ditions and the questions to te answered (i.e. the objectives- of the
experiments).. Among these are factorial desipn, Latin square, complete-
ly ramdémised block desirn, incomplete block desinen, micro-plot technique
etc. The micro-plot technique is emphasised in this discussion.

The Micro-plot Technique

The micro-plot technique is a minature fiecld trial of factorial design
utilieing small land spéce and providing rapid results on nutrient status
of the soil. It provides useful data for assessing fertilizer needs or
indicating specific problems for further detailed investipations. (Harrison
and Wahab 1977). The fresh green materials are analysed after a.specified
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time period to indicate the nutrient status of the soil.

This method was used by Harrison and Wahab in 1977 on a newly bench
terraced Wirefence clay loar No. 32 (Ultisol) at Allsides in Trelawnmy.
Each plot was CO.cmz and the test crop was corn - Hybrid Pioneer X-37C.
The corn was reaned 34 days after planting and plant analyses were made
on the fresh materidl. Pogitive responses to N.P.R. at rates of 150ke/ha,
20C k=/ha, and 100k~/ha respectively were recorded. The results formed
the basis for fertilizer recommendation for crops srown in multiple
cropping trials on the same terraces. They also indicated areas where
. future investirations should he conducted. This work was followed by
Nitrocen and Phosphorus Fertiliger trials by VWahab, Campbell, Ramsay
and Murray in 197" to 1979, using neanut as the test cfop.

They reported positive responses to nitrosen., The results of these
experiments form the basis for fertilizer regimes for peanut which is

presently grown on the terraces soils at Allsides.

The above discussion on field trials shows the usefulness of this method
in evaluating soil nutrient status and formulating appropriate fer-
tilizer progremmes for crops grown on the test soil and similar soil

types.

CHEMICAL AND PHYSICAL PROPERTIES OF JAMAICAN HILLSIDE SOILS

Some important chemical and physical properties of the major hillside
soils in Jamaica are shown in Table 2., "These are:
1) Available phosphate and potash ratings;
ii) Soil reaction or pH;
111) Water retention;
iv) . Depth of soil; and
v) Trace element ratings : : '

Soil Nitrogen

Rating for this element was eliminated because it is almost always low
in Jamaican soils. In some cases no lahoratory test is done for soil
N since it is accepted that it must be included in the fertilizer

recommendation. The use of organic matter normally increases the supply
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of this element, but it is easily lost on the steép hillsides due to
accelerated erosion caused by exposure of the land in man's attempt

to produce crops in these areas.

Available Phosphate Levels

With a few exceptions, the phosphate levels of Jamaican hillside soils
are low and .extremely low in soil types such as 77 and 78 Bonnygate
Stony Loam and St. Ann Clay Loam respectively.. Thé'axnilable supply
of P is further reduced in soils such as St. Ann Clay Loam No. 78 and
Wire fence clay Loam No» 32 due to chemical fixation, therefore place-
ment of this fertilizer within the root zome (hole) and at the

appropriate time is of paramount importance.

Soil Potash Levels

The levels of K in most hillside soilé are medium to high., This is
particularly true for soils derived froﬁ the calcareous Richmond Zed
Shales in the serjes 40 to 49 in the local classification. ' The group
of soils (series 70 - 20), formed from the hard white limestone, is

an exception to the rule in that the K level is normally low. In soils
formed from shales addition of K is not critical except for crops such
as bananas and food crops which have high demanda for potassium. (Weir
1972 ). SRR L, _5','- . R .

Soil Reaction (pH)

Most of the hilly soils are slightly acid, neutral or mildly alkaline.
With the few exceptions of strongly to very strongly acid soils such
as Wirefence Clay Loam No. 32, Valda Gravelly Sandy Loam No. 52 and
Wait-A-Dit Clay No. 95, acidity is not a major limitation to produc-
tion on Jamaican hillside soils. This is in contrast to the lowland

s8oils where the converse is true.

Water Retention and Soil Depth

Many hillside soils in Jamaica are shallow due to very high erosion
losses brought.about by poor soil management and conservation practices.
In some cases erosion.is so severe that the remaining soil represents
only the decémposed weathered parent materials.  Consequently, these
thin soils have low moisture retention capacities and tend to be
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droughty and infertile. Tﬁe other hillside soils which do not fall in
this category are moderately deep and in shmé cases have high moisture
retention capacities. Examples are Delfield Clay, Wait-A-Bit Clay,

Wirefence Clay Loam etc,

Trace Elements

The levels of some trace elements such as Manjanese and Zinc are low

in nost of Jamaica's hillside soils as shown in Table 2. Cthers, such
as Copper, occur in larcer quantities in these soils. Some of the hill-
side soils are characterized by low contents of both trace and major
elements, and are thus'marginal for conventional agriculture. One such

example is Flint River Sandy Loam, Map No. 5C.

In soils with high pHlevels, the availability of some trace elements is
reduced due to the hi~h concentration of basic ions such as Calcium
and Magnesium. This normally occurs in calcareous soils such as
Killancholly Clay and Carron Hall Clay. (Map Nos. 91 and 94).

CONSERVING THE FERTILITY LEVELS CF HILLSIDE SﬂIﬁS

Studies of physical and chemical properties of hillside soils in

Jamaica reveal that the majority of these soils are inhetently infertile.
This problem of low fertility is compounded by the constant loss of
nutrient by soil erosion, leachins and crop rempval. The need to con-
serve the already low fertility is even sreater today when hillside
farmers are required to increase their level of productiﬁity to satisfy
demand of food on the local and export markets. To this end the follow-
ing measures should be implemented to assist in maintaining soil fer-
tility. .

i) Crop Rationing

This involves the use of a fallow or rest periocd in the land
utilization system to minimise nutrient loss. Crop rationing
allows the natural process of soil weatherins and nutrient re-
lease to replace some of the nutrients. which have been removed in
crops and by other processes. However, this is a slbw process
but beneficial results are derived narticularly in soils where

the parent materials weather easily to release some nutrients.
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Examples are soils formed from Richmond and other soft shales.
The results of experiments have shown that after 10 years of
gsrowing; bananas on Relfield Clay (Map Mo. 41), the level of
available soil potash fell from 55C to 47C lbs per acre al-
thouch approxinately 800 1lhs of K was removed in the crop
durin> that period. (Weir 1977).

The return of nutrients throuph the process of fallowing occurs
when the weeds, crasses etc., which concentrate the nutrients in
their tissues are incorporated tack into the soil. Due to the
slow procesé of weathering on most hillside soils and the short
term benefits derived from fallowihg this system of crop ration-
ing will only be beneficial if there is no great pressure for

land usec.

Pasture management which 1s closely related to crcp rationing
will assist in conserving the fertility status of the soil if
licht stockin: rate 1s maintained. Lirht grazing will allow
the natural cover of the soil to le maintained thus reducing

loss of soil and consequently loss of nutrients., -

Growing of Lepumes

-Crop rotation,-which includes the-ise of lepumes as preen manure

ig another methoc of conserving soil fertility. Legumes are
known to fix nitropen under favourable conditions of soil nH,
soil aeration, drainage, moisture, calcium supply etc. The
following firures éive an idea of the amount of nitrogen fixed
by’ some legumes: ' '

Alfalfa
Soybean

ZZQ 1bs/ac) inoculated

105 1bs/ac)

55 1bs/ac) mnot inodulated
45 1bs/ac)

Field beans

Peas

The amount of N fixed Ly pecs and beans is not always enough to
support satisfactory yields of ~srains. Therefore additional

nitrogen is reruire! to produce the desired yield level. How-

'ever;vlegumes.remove much less nitrogen from the soil than non-
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“lesumes and under suitzble conditions they fix some nitrogen
thus resultins in reducel removal of this element from the
soil,

ii1) Addition of Organic Matter

The return of all crop residues and other forms of organmic
manure should be practised. ©On decumnosition, an appreciatble

amount of nutrients is released.

1v) Linin> of Acid Soils

As mentioned before a few of the hillside soils are strongly
acidic (pH of 5~ 5.5). These soils when limed at rates in-
dicated by the lime requirement test provide calcium and
nmagnesium which ameliorates scil acidity over a period of

_ time, These soils include Wirefence Clay Loan, Wait-A-Bit
clay, Valda Gravelly Sandy Loam etc. '

v) Growing Fruit Trees on very Steep Slopes

Permanent trce cropé keep the soil covered over a sustained
period, thus reducin~ soil loss while providing income to the

farmer.,

vi) Use of other Scil Convervation Practices

Use of all other soil conservation practices such as bench terraces,
hillside ditches, intividual basis etc., should be encouraged
wherever possible. These measures will reduce soil loss and hence
loss of valualtle nutrients, providing they are properly main-
tained.



(81)

TAT:LE 2 Selected Physical and Chemical Properties of
Some Jamaican Hillside Scils

Sotl. e Sl T el Il oot Bl Rl
ne - tions ‘| tion Yo 1 zo | Co
rienonds C.L. 34 M M N L S L |M |L
Domninston Gr. L. 36 M- M M Ac L S M | M [N
Cuffy Gully Gr.Sa.L.| 3% L M Sl.,Ac | L M L M M
2elficld C. 41 L B Sl,Ac M M M M M
Falls Delight C.L. 4¢ L H N L s L (v |
Llandcwey C.L. 47 L H N L " MS L L |
Flint River Sa.L. 50 L | M MAc | WL s L |L
Valda Gr.Sa.L. 52 L M M Ac VL .S L L
Chudled sh C.L. 73 M L Sl.hc | M w | ¥ M |
Lucky Hill C.L.. 74 M L N M D M M |
Union Hill ST.C. 75 M L N Mo Y O
ronny~ate ST.L. 77 VL L -{ N |1 “vs L L |H
St. Amn C,L. 7¢ VL L N L M L | M |H
Lilancholy C.L. 91 L M sl.AlK{ H s L |L |
Carron Hall €. | 94 L H N H v |u |1 |x
Wait-A-Bit C. | 95 L H St.Ac | B p L |n |H
Wire Femce C.L. ~ | 32 L ML St.Ac | M D L [L |¥
(M - Medium C.L. - Clay Loanm
(L - Low Gr.L. - Gravelly Loam
(H - High Sa.L. - Sandy Loam
Notations (N - MNeutral st.C. - Stony Clay
(S - Shallow st.L. - Stony Loan
(P = Deep M.Ac. -  Mediun Acid
Sl.Ac. = Slightly Acid
St.Ac. = Strongly Acid
S1,A1K - Slightly alkaline
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TAPLE 3 Nutrients Removed Per Acre Py Selected Crops
(1b. per acre)
Crops Yield per Nitrogen Phosphate’ Potash
- Acre ‘ ‘
ééﬁaﬁae — léwtons ﬂO. 10 - 150
Cassava. € tons . 35 22H. 135
Citrus 10 tons 4n iC 45
Coconuts - 65 20 70
Coffee 1,700 1b. . 35 7 50
Gungo Peas | 1,070 1t, 50 10 35
Maize 6C bu. 90A 25 3
Sugar'Cané 30 tons 90 40 120
Tobacco 7 10 70

t

1,500 1b, |
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TALBLE 1 Critical Values Of Some Test Crops

' Critical NutriéncALevei; : ‘

Crop, z ‘ . TPM

N P K Ca Me B Cul.D Fe | Mn | Zn

Coastal Ber- 1.0 .21 15 |- - a2 = i |- - |-
ruda grass : , :
Pangola -rass . 1.2 | .12 i.2 - - A5 - - - - -
Corn (ear leaf | 2.7 | .25 i.70| .4c |-.20 |.an|-3 ] 4 [ 50] 20 | 15
at tassel) ' :
Peanut (Upper 3.5 | .25{ 2.2 [1.25 [ .3 |.2 }10 f25 | 50| 50|20
stems and ' Dl !
leaves at pepr=
ing
Soybean 4.2¢] .26 |17 | 36 26 |- Jac 21 | 51| 21| 21

- Sionifies that data not available

Source:

Walsh and leaton, 1973,

Soil Testine and Flant Analysis.
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VEGETABLES IN HILLSIDE FARMING

by

HOVETON FRASER

PAPER 1

"Outline of Vegetable Crope and
Relevant Cultural Data".






*,B3eq Tean3ITn) uﬂﬁL

i'lantin: ~
Co.= Varie:ies | Season
T -aatc Cxheart Year round
Mana'acie | with irrica-
- Manapel tion -
: apyooy 9 30dg Walter
;T 29u3319wd Homestead
20 -21d ‘o /qT | Roma ()
B RTUMYP S TR G POTE Uvﬂu.hug.luz UOF3 § - gbuwgu ) H_Hﬁm)ﬁn
syjuow Telaads } 5 3jo Stydumg °*uo¥3l | -8304 ) ‘sopol d8/qT € | Calypso
103 9NUT3IVOO { =BITUTS PIAFJ ‘peos |-vwoN ‘xeaaqdiq adue3x .
‘gyoom OT~C -3213-38828F( UOT3 ‘opyoaang -2 i
Suryord 3ae3s § -e30§ ) SNIFA OFESOY 0 saT3e3g | prweusyd .
i
{
J
adeqqe) : ! A .
sy3T ¢-7 2deqqe) YITa sy YIga sV -op- T Sl S T T
. . .miamw- ,Celifrrnia| 7Year round \
*Xox9345q verzer | Tonder, | ! |
¢apyoaang . Yolo Won- ~ :
‘uoryIBTeR : . der,Lell ! ,
- x3doom JUD3I3WD . Loy, Key- ; . !
s8ae{Fdaa3e) 3sod-aad i stere, | | '
Se3A G-f SNOoT19s A28y 91393q ®ITJ ,§C3 301 —€fant e -} e i
: ' ]
. ) - .} Ber { Dlack -do- .
UOTYIBTEH Uy ‘
saproganyy Flent | Deauty
syeem Z1-0T1 | =-oP- O 330 3updueqg epyoeIng . _
*x9393d¥q J : H
auesylITq _
¢37AB2dAN) . ‘wios qan jusTd-a. : _
‘spyooy D 30ds 3we | eT3eaq WAL 1 TI-42-21 °1 —— s
f i i
3soA1vy T013u0) T033u0) ) L
03 FWyl 3 °8EIS8I(Q 3 309sul| SOPFOTPoM 3uyZFTFII2L | Supoea,




(¢4:))

e . w
St .m- - R B R ——— . . - - . - i ..
r w P = - - N
N UOTYINRFIag _ .
dmeome N uoTYITTUH h A R
» : ; i O sprydy _ : i
. i “ °939 q%ﬂﬂ&ﬂc - 3IsoUu b *039 Ufﬂvw.ﬂﬂm nnw. - ) . . :
! , N loauﬁg.:mvﬁuox - 301 (axos uing) . O | mexg :
[ Pl 70 o1-of [ 4mm3i drp tenasacc; S18TH3dimIEy bl -op=""| x g . -op- .
w T i el
N e e P o . . - -4 - 2 . _ T, - e Lo R B Y ——
e i : . ! SRR RN | -3ugs s :
- — - S P R o8, :
. ot Stﬁﬁam A N T B R o s TR |
) : : nmﬂuwﬁug ucmumwm 3 u‘.. T N SRy | jucyd-2ad! - SI-T7 )
%- ot - wﬁa»u JN _ UoF3IT0Y ) snayy 03yuod 8T awes [ pruewaycyci- | Zi-vz-er | x,¢-,7., %\Np#
' i — g — T — - - f T e i e
: . H LT ) ] ¢ Lot o Sve
! *23T30%  °uoj3TITuds .*.r.:..uw - Ww i “
P . . FI9T3 .mmﬁuw.hum.> { i . . )
T T ...4..- ITISTHIT e BNATA SN e [ ‘ ; e, .” .
Ciede. - ... TFOo. cuogum Junogr . : S :
i : ~{-....9IqCTI21 2Insua N R ) q
: . uou. pua wmossorg °y - .mrﬁoﬁudomz N | T T : .
: 43ITC faraca UOTICIFuRS | A . 4
: G| =dmD PToT3 ‘topytioy. . ,
I Sy p R 1 e - s°2DoaTwaN.. | - o :
R LT O e o6 m i KRy ~u= 0 - . . e ? ! M
- Y . . *8aBA i *8398 aucpaviy) o
- =91 3u [ L19sany | - siayofad 9ToH %ﬁmmﬁm g
! UT TTO8 9SFTTiIols apTo oIS sT g} .
. , ‘sjueyd pa3day | -sang ‘awu wergaxzy | YC¢-CT V/S °¢
. *89NUTIUOD puw | “° suT sncuar ‘238308 | - —ugT D ‘maom spruy © Jucyd-sac T
sA=am $1-07 D yira TeTa9308g °f UFd ‘saT3eay | prucusydrg eT-%2-21 1 KIX, € ot/q1e-1
389A1Ty Tca3uo) 1033U0) , BuT o301
o3 auyg 3 asvasyg 3 309suj saTopaay, ~ZFT113123 | .uyoedg JSuTuUeT T
i YUoee i I P .



nwu.vnw

Crop Varieties Planting Planting Spacing |Fertiliz- Weedic
Season Rate ing .
Cabbagc | Danish 2' |Oct - Jan D.S. - Zex1" 1. € bags’ TOK E
head . or 2-21b/ac. 7-14-14 ore +
Early Jer- | Year round TP. nre-plant ‘ener mi
sey, KK, - |with irrica- 4 nz/ac - G 2 E
KY Sham- tion 2. 2 bars D th )
rock, S/A - side acthal
Round~up dressine .
King Cole
Sunerette
e * 7").!.1""". ’ a.r ‘.-
Cauli- |Perly Patna | -do- -do- "x1' e
flowar " Market . 2l o “e
" Snow Ball
Snap or |Harvester | Year round 401b/ac :
Stringy |Trocessor ! ST :;‘wwmmwuu
Rean Extender . ,;..I,./,
Celery |Tall Utah S—
Florida , ,
Green )
Iaschal - i ,

Crov Varieties
- | Season
Cuciter| Ashley v
A riorsett -ear T
Strairht 3
rolcmar
Punpkin | - -do=
Melon Charleston |March-
"  Grey
Tom YVatson
Sucor Raby i
Carrots |Danvers 12¢, | Jct=De
Lettvce {Mi-rcnette |Year )
Great Lake
s Minette | Pt
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VEGETABLES IMN HILLSIDE FARMING

by

HOPETON FRASER

PAT'ER 3

Hand-out on "Harvesting, Handling, etc."

of Vepgetable Crops.
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PAPER 3 - Hand-out on 'Harvesting, Handling, etc."
of Vegetable Crops.

HARVESTING, HANDLING & MARKETING - VEGETADLES

The harvesting, handline and marketine of vepetables involve a com-
plex series of procedures, which test the knowledre and skille of nreople in

the vegetable industry.

It is very crucial that after harvestin: the cperations of handling,
narketing, wholesaling, retailine all these operations to which a product is

subjected between harvest-time and consumption-time be done with the utmost

speed.
These operations include:

i. Actual Harvesting Operation.

i1, Initial cleaning and sortins.
111, Packarine and transportation from the farm.
iv. Grading and selection,

V. Storace.

vi. Packagine and transportation to the consunmer.

Fresh vepetables are liable to be mis-handled at any or all of these
stages, resulting in reduction in quality, profit to the farmers and higher

prices to the consumer.

CLASSIFICATION OF VEGETATLES

i. Fruit vepgetables - e.g. tomato, cry-=plant, cucumber, water

melon, musk-melon. These are c~cnerally tender and suscepti-
ble to injury via truises cdurine handling.

i1, Leafy vegetables - Spinach, lettuce, cabbage, cauliflower,

celery, calaloo, parsley. These are less susceptible to

bruises, but highly susceptitle to moisture loss.

111, Root Crops - Plants whose edible portions develop partially
or entirely undersround - carrot, turnip, beet, sweet potato,
irish potato, onion; these are susceptible to injury mainly
during the harvest operations.

QUALITY: includes - flavour, texture, colour, moisture content and
other factors associated with the edibility and market-ability of vepetables.
Quality criteria are based on both external and internal factors.
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EXTERNAL QUALITY FACTORS: 1involve the appearance and condition of

the produce regardines colour, size, share, uniformity, skin defects, disease

and other injuries, e.g. sunburn, bruises, cuts, texture (firmmess, crispness,

fitre content), and presentation.

INTERNAL FACTORS: involve, flavour, (sweetness, acidity, juiciness,

off-flavour, and freedom from internal injury).

QUALITY: 1§«1nf1uenced by many factors, including -
(a) Climate: temperature, moisture and light, via their
_ effects on the development physiology of the products.
() Field Manacement and Practiceg: Diseases and pests. - -

control, stage.of m;turity at harvest, method of harvest. -

(c) Post-Harvest Manasement Practices: e.g. condition.of

storage (Temperature and Relative Humidity), duration
of storage, storage diseases, effects of mixed commodity

storage, e.g. onions and cucumbers or chochoes.

WHEN TO HARVEST: Crops like beets, carrot, turnips, onions, may be

harvested over several weeks, dependinn on market demand, while others like

asparagus, sweet corn, string beans, cucumber, okra, sweet pepper, quickly
{2ss through the stage of optimum edikhle maturity, thus requiring frequent
and timely harvesting to ensure high quality produce. i

Harvesting: a crop tefore it is of acéeptable quality so as té
exploit a good market may reduce product demand later - in the season.

However, early harvesting of some crops may decrease g;g;g and
handing losses. .

High Temperatures: hasten maturity aﬁd necessitate more frequent

and timely harvesting of some crops. .

TIME OF DAY: Those vepetables which lose quality rapidly at high
temperatures should be harvested in the early morning and kept as-cool as
possible, e.g. string beans. . ‘

A snmall degree of wiltihg may prevent breakage or cracking in
asparagus, and spinach. . _ ,
PREVENTING INJURY: Harvesting and handling damages result in sute-

tantial losses in vepetables.

Organisms, enter broken areas causing decay and époilage.
Slight bruises darken’products creating an unsightly appearance.

Injuries increase respiration and loss of weight and quality.
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BOST HARVEST PHYSINLOGY: Necessary to know that vegetables (cells)
do not die immediately after harvest, Processes associated with life con-
tinues, and the objective of the various handling techniques is to ccntrol
those life processes so that the useful or shelf life of the commodity can be

rrolonged as much as possible.
LIFE PROCESSES:
(a) RESPIRATION: An integral part of 1life, living plants and
cnimals, including harvested fruits and vegetables respire; that process which

utilizes Enzymes sugars (starch) and liberates Energy, Carbon-dioxide and water.
During post-harvest respiration the produce draws on its reserves for
energy input, resulting in weirht loss, loss of flavour and sweetness.
Respiration cannot be stopped but can bé controlled by::. . - ’
(2) lowering temperatures and/or increasing carbon dioxide.
For every 10° rise in temperature the rates of chemical reactions are
Joubled. _
(b) TRANSPIRATION: The emission of water vapour from the
produce resulting in weight loss, wilting and shrivelling, reduction in

Transpiration -

(a) provision of shade for harvested ptoduce'

(b) wetting

(c) use of ice

(d) storage in cool humid atmosphere

(e) reducing surface arca of produce e.g. topping
carrots, turnips, beets

(£) protective coatings, e.pg. waxing

(c) GRCWTH: observable morphological changes
sprouting - or less observable changes e.g.
wound healing; some are desirable while others
are not, e.g. high temperatures and high relative
humidity accelerates curing or wound healing,
e.g. sweet potatoes.

PREPARING FOR MARKET: A
Trirming - improves appearance, e.g. removal of damaged,

diseased, dead or discoloured parts.
Cases where the outer leaves offer protection and enhance appear-

ance e.g. cabbage and lettuce, celery and cauliflower,
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Washing - the modern market demands ciehn produce, ‘hence most
vegetables must be washed after harveéting to remove dirt; freshen the
sroduct and removal of spray residues. After washing, the produce must te
kept cool to prevent the developrent of rot organisms and most root crops
should not be washed until they are marketed. A

Musk-melons, cucumbers, water-melons, sweet potatoes are usually
cleaned by brushine or wiping dry rather than by washing.

Grading - is the sorting of vegetables so that the contents
of each packaze will be fairly uniform, makes produce more marketable.

Even second-crade products present a better appearahcé when packed
by themselves. ' '

N.. B. - UNIFORMITY appeals to the eye and sugmests careful
handling. Growers further from the market nust exercise more careful °
srading and lacking. . '

Packaging - One of the requirements of the nodern markétihg
and distribution system and Food containers should -

i." . Protect the produce at all stages of distribution
ii. Asgist in the rationalization of handling and
transport operations.. .

iid. Contribute to proper presentation of the produce
iv. Save storage and selling epace
' .Be cheap and easy to be mamufactured

Choice container depends on.the product to be packaged and the
®ethod of transportation, e.g. cartons or wooden crates.
There are two broad groups of containers.
(a) Outer or shipping containers
(b) Retail Containers . .
Dasic functions of both are similar, btut their importance wvaries.
Containers for field use would be sturdy, well ventillated, easily
itacked, to facilitate transportation, .

Containers being displayed to the consumer should emphasize

ttractiveness in presentation.

Some commonly used containers -

Baskets, boxes, hand crates (field and shippinp) perforated
olyethylene bags (display packaces) e.g. onions. The use of the crocus
T jute bags should be avoided in the majority of cases.
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Pack to fit - that is to avoid looscness: as free-movenment
results in damage due to collision, or if too tightly packed, the produce
nay be ltruised and squeezed out of shape. B

Storage - The object is to provide an environment that will
pernit storage of the produce as long as possihle without loss of quality;
this can be obtained by controlling temperature, composition and circulation
of the atmosphere, humidity and reduction of microbical contamination
through sanitation.

Temperature - is the most important factor in the storage of
fresh vegetables. Generally, the lower the temperature the less amount. of
HEAT is generated, since life processes proceed more slowly at low tempera-
tures. Too low temperatures can be quite harmful - causing chilling and or
freeczing injury. _

Cooling - In operating and maintaining low temperature storage,
it is necessary to control -

(a) Field Heat or the heat which has to be removed from
the produce and its containers in order to reduce
their temperature to that which is desired or the
holding temperature.

() Heat of Respiration and (c¢) Heat leakage. Heat
leakage 1is greatest when the differential between

the inside store-room temperature and outside is
greatest and can be controlled bty insulation and
avoidance of too frequent entry. '
Field Heat removal is most demandine on a refrireration unit and
can be lessened by bre-cooling viag
(a) dip products in cold water and cool rapidly
(b) wacuum cooling to obtain rapid temperature, e.g. reduc-
tion for lettuce
(¢) cold air b;ggt or crushad ice, for vegetables susceptitle
for high water loss.

MARKETING: The single most important constraint to the develoémént
and stabilization of the Jamaican vegetable industry is marketing,

With our high production costs inter-resional marketing is almost
non-existent. ‘
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A clearly defined policy gpoal on the Govermment's marketing
agency is not established,that is, whether it is consumer of farmer orient-
ed or both.
MARKETING AGENCIES:
Government - AM.C. 20 - 30Z mark up on produce -
Quality oriented.

Most demanding )

on Quality and ) _
Reliability of ) 40 = 100% mark up - Supermarkets and

Supplies ) Green Groceries.

Higglers - 1007 mark up at least

Supplies year round

to .- Hotels, Restaurants,
Hospitals and Supermarkets - 30 - 40% mark up
and to Hipglers

Vholesalers

(Roadside Outlets) 407 mark up
Sometimes done by farmers’wives.

.0
(1)
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VEGETABLES IN HILLSIDF FARMING

by

EOPETON FRASER

PAPER 2

"Weedicide Hand-out for Crops".






(99)

PAPFR 2 - "Weedicide Hand-out for Crons".

Danana )
tnetryn 3 1bs/ac
Jalapon 2 1lhg/ac.
farasuet 1 pt/ac.
"furon 2 1bs/ac.

Citrus
Anetryn 3 1bs/ac.
E.P.T.C. 4 1bs/ac.
Sizazine 2 1bs/ac.
Calapen +) 2 1bs/ac.
Tiuron 3 2 1bs/ac
tinhenanid 2 1bs/ac.
Faraquat 1 pt/ac.

Coffee
Dalapen Zk‘lbs/ac.
Ciuron +) 2 1ts/ac.
Paraquat; 1 pt/ac.
Atrazine 2 1bs/ac.

Cocoa
Talapon 4 1bs/ac.
2iuron +) 2 1lbs/ac.
Paraquat; 1 pt/ac.

Cabbage
Trifluralin % 1b/ac.

K 3 1bs/ac.
Dacthal DCPA 8 1bs/ac.
Cauliflower
cra 8 1bs/ac.
TOK 3 1bs/ac.
Trifluralin % 1b/ac.

Post-energence

. rost—-emercence

Tost-emergence

Post-emercence

Tost-emerr~ence

Pre-plant

Post-emerrence

Post-emercence

Tre-emercence

Tost-emergence

Post-emergence

Post-emersence

Pre-emereence

Pogt-emerpence

Post-emergence

VEGETARLE CROPS

Pre-plant

Pre-emergence

Pre-emergence

Pre-emergence

Pre-emersence

Post-emersence

Pre-emergence

As a directed.spray
As a directed spray
As a directed spray

As a directed spray

Mrect spray beneath plants
Incorporate in soil
As a directed spray
As a directed spray

Incorporate in soil
Mrected spray

Directed spray

Directed spray
Applied around seedlings

Directed spray

Directed spray

Apply to soil before setting
out seedlings

Apply after sowing

Arply at time of sowing or
transplanting

Apply at time of sowing or
transplanting

Apply after sowinsg seeds

Apply 2 weeks after transplant-

in;

Apply prior to transplantiny
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Carrot
Lasanex 2 lus/ac. Post-emercence
Trifluralin 1 1b/ac. Pre-plant
Cit 2 1bs/ac. Pre-emergence
Treflan residual effect - 2 months,
- Celery
Trifluralin 1 1b/ac. Pre-plant
Pre-emergence
Entanm 2 1bsg/ac. Pre-plant
Prometryn 1 1t/ac. Post-emercence
Lettuce
Senefin 1 1b/ac. Pre-plant
Centhioecarb 3 1bs/ac. Post-emerrence
DCPA ¢ 1lbs/ac. Pre-enercence
Okra
Diphenamild 3 1lbs/ac. Pre-emergence
Trifluralin 1 1b/ac. Pre-emercence
Promatryne 1 1b/ac. Pre~-emergence
Onion
TOK 3 1bs/ac. Pre-emersence
CCPA 8 1bs/ac. Pre-emercence
Ioxynil % 1b/ac. Post-emercence
Frometryne 1 1b/ac. Pre-emergence
% 1b/ac. Post-emergencé
Pepper
I'inhenamid 3 1bs/ac. Pre-emercence
2 1bs/ac. Post-emerrence

Apply -when carrot have at
least four true leaves

Incorporate 2-4" in soil

Do not Jisturb soil after
apnlication

For direct seeded cron

Apply.prior'to transplant-
ing
Incorporate in soil

Apply 2 weeks or more
after transplantinc

Apply up to 10 weeks be-
fore cron. Incorporate
in 80il,

Apply up to 10 days after
transrlanting

"o not disturb soil after
application :

Soil should be wet just
before or after applicaticn

Incorporate in soil

Soil should be wet after
application

Wet after application

Do not disturb soil after
application

For controi of broadleaf
weeds

Apply before weeds emerge

Incornorate in scil

May be applied as an over-
top spray.



Trifluralin % 1b/ac.
SCPA . . & 1bs/ac.
Tomato
Piphenamid 3 1bs/ac.
Trifluralin k 1b/ac.
Tribudil 2 1bs/ac.’
Beans
Trifluralin 1 1b/ac. _
EPTC 3 1bs/ac.
Dalapon 2 lbs/ac.
Peas
EPTC 2 1bs/ac.
Prometryn 1 1b/ac.
Dalapon 2 1bs/ac.
Peanut
Ciphenamid 4 1bs/ac.
Senefin .1 1b/ac.,.
Soyabean
Diphenamid 2 1bs/ac.
Diuron ¥ 1b/ac.
Corn
Prometryn 1 1b/ac.
Atrazine 1% 1b/ac.
1 1b/ac.
Simazine 1 1t/ac.
Cyanazine 2 1bs/ac.,
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Pre-plant

Post-emersence

Post—-emergence
Pre-plant

Pre-emergence

LEGUME CROPS

Pre-plant
Pre-plant

Post-emergence

Pre-plant
Post-emergence
Post-emergence

Pre-plant

Pre-emergence

Post-emergence

Pre-emergence

CEREAL CROPS

Pre-emergence

Pre-emergence

Post-emergence

Pre-emergence

Pre-emergence

Incorporate in soil

Apply 2 weeks after trans-
planting but pre-emergence
to weed.

Spray
Incorporate in soil

Soil should be moist at
the time of application

Incorporate 2-4" in soil
Incorporate in soil

For the control of grassy
weeds

Incorporate in soil
As a directed spray
Control grassy weeds
Incorporate in soil
Water soil immediately

As a directed spray

Control -broadleaf weed
and grass

$

Wet soil lightly

Control both broadleaf
weeds and other grasses
Apply when weeds are up to
1%"- tall

Apply as a band or overall
treatment ..

Irrigate or wet soil
immediately after applica-
tion



Rice

Propanil 4 1bs/ac.

Zenthiocarb 3 1bs/ac.

Z,A-D l grt./ac.
Sorghum
Atrazine 1 1t/ac

2,4-D l pt/aco

Sweet Potato

EFTC "2 1bs/ac.
Diphenamid 3 1bs/ac.

Cassava

Atrazine 3 1bs/ac.
Diuron 3 1bs/ac.

Coco and Yams

Atrazine 3 1bs/ac.
Diuron 3 1bs/ac.
Prometryne 2 1bs/ac.

Irish Potato

Dalapon "~ 2 1bs/ac
Diphenamid 4 1bs/ac.
Prometryne 2 1bs/ac.
Paraquat 1 pt/ac.
Eptam 2 1bs/ac.
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Post-emergcnce

Post-emersence

Post-emerpence

Post-emergence

Post-emersence

ROOT _ CROPS

Pre-pldnt
Pre-plant
Pre-emergence

Pre-emergence

Pre-emergence
Pre-emergence

Pre-emergence

Pre-emergence
Pogt-emergence

Post-emergence

Post emergence

Pre-plant

Apply when rice grass is
in the leaf to early tiller
stage

On transnlanted rice -
apply 3 days before and up
to 10 days after trans-
planting. 2n drilled rice
apply up to 15 days after
seedling ’

Apply 7-10 weeks after
planting when rice is fully
tillered.

Apply before weeds are 14"
tall

Apply when sorghum is 4-12"
tall -

Incorporate in soil
Incorporate in soil

Control broadleaf and
grasses

Control broadléaf aﬂd
grasses

Control broadleaf and
frasses

Control broadleaf and
grasses

Control broadleaf and
grasses

Control only grasses
Spray on top

Apply early post-
emergzence

Apply as directed spray

Incorporate in soil
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MISCELLANEOUS _CROPS

Pineapple
Simazine 2 1lbs/ac. Post-emergence Apply immediately after
planting
Atrazine 2 1bs/ac Post-emercence Apply immediately after
planting or when harvest-
ing has been completed
Ametryn 2 1bs/ac. Post-emergence Apply as blanket spray
immediately after planting
Sugarcane
Ametryn 2 1bs/ac. Pre-emergence Apply to soil at time of
planting
Atrazine 2 1bs/ac. Pre-emergence Apply before planting
Malapon 4 1bs/ac. Post-emergence Apply as a directed spray

Paraquat 1 pt'./ac. Post-emergence Apply as a directed spray
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LECTURE MOTES ON ROOTCROPS

Speaker: R, L. RAINFORD
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INTRODUCTION
When slaves were brought to the New World from Africa they took along some of
their native foodstuff and planted these in their little gardens on the edge
of the plantations on which they worked. Yams, Cacaos along with Cassava and
Sweet Potato were the main crops grown. Following emancipation in 1838 the
“freed" slaves expanded their rootcrop cultivation to steep hillside lands.
This was the beginning of small farming in Jamaica, and today nearly 140 years
later, roctcrop production is associated with small scale farming in hilly
upland areas. Today when we speak of rootcrops we think of Yams, Cacaos,
Cassava, Sweet Potato and Irish Potato.

ECONOMIC_IMPORTANCE .

Rootcrops are a rich source of carbohydrate and may be eaten as vegetables, as
dehydrated products and flour, etc. With the exception of Irish Potatoes very
few diseases and pests affect these crops, they are easy to cultivate and
though highly labour-intensive can be maintained with little difficulty.

Rootcrops have many uses in industryymost important of which are their use as
starch, as a flocculant in the Bauxite industry, in making adhesives, alcohol,
paints, baby food, animal feed, as a substitute for wheat flour in the baking
industry, and as a gel or thickener in convenience foods in North America and
Europe.

Rootcrops are of great value to the Jamaican economy. Only a small amount of
the total production is exported to Canada, U.S.A., England and Carifta
countries. The rest is consumed lécally. The value of sales of rootcrop at
formgate prices in 1974 was calculated at approximately $48,000,000.00.
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Rootcrop production has increased significantly over the years and with
restrictions on imports of basic food oainndity items the trend is towards
further increase over the years ahead. The following table gives an idea of
recent production trends.

TABLE 1 - ROOTCROP PRODUCTION IN JAMAICA

Production
(Short tons) Average Yield (Tons/ac)
CROP 1977 | 1978 1977 1978
Dasheen 22,160 22,151 5.7 6.1
Cacao 15,980 22,550 | 3.1 4.1
Irish Potato 9,280 { 14,445 | 3.3 4.0
Sweet Potato 30,260 58,563 3.5 5.0
Bitter Cassava 23,280 23,745 4.2 5.2
Sweet Cassava 13,710 15,772 3.4 TN
Yams (All varieties){ 146,340 | 181,193 4.9 5.5

Source: Compiled from data supplied by Data Bank, Ministry of Agriculture

The export market is also increasing as can be ssen below:
EXPORTS - MAJOR ROOTCROPS OF JAMAICA

Crops 1977 1978

Dashcen 1,572,556 1bs. 1,923,038 1bs.
Cacao 724,775 © 1,573,319 "
Irish Potato Nil Nil

Sweet Potato ' 512,414 " 1,015,112 "
Bitter Cassava Nil Nil

Sweet Cassava 34,931 20,645 "
Yams (All varieties)| 3,456,788 4,858,074 "

Source: Figures supplied by Produce Inspect:uon Diyiéion - Min. of Agriculture



(107)

SOME PROBLEMS ENCOUNTERED

Yams - Over 16 major yam types have been identified so far, and classified

as follows:

Lucea ) wWhite )

rozella ; Dioscorea rotundata Renta ;

Nezgro ) Swect )

o ) Dioscorea alata

Round Leaf ) QJJIBQ' )

Yellow ) Dioscorea cayensis Moonshine )

) Snake )

Afou )

St. Vincent )

Yampie -~ Diascorea trifida

Acom - Dioscorea bulbifera

Chinese - Dioscorea esculenta

The main problems encountered so far are:-

a) Availability of desease-free planting material
Nematodes infect the hardier varieties like Lucea, Negro and Yellow.
Infected ‘heads’ are described as "burmt™ heads by farmers who are
now being exposed to field training in selection of “'clean™’ seed.
Vine cutting experiments are being caonducted by the Agronomy Division
to investigate the production of clean seed material for distribution
to farmers.

b) Scarcity of planting material of the softer early maturing varieties
BEB., St. Vincent, White Yam, Sweet Yam. Farmers may have to reserve
the whole or part of the tubers for rapid multiplication to preserve
vanishing species.

c) Seasonal Glutting in certain food basket areas, eg., Hanover
A proper system of distribution should take care of "gluts'.

d) Storage problems for certain varieties

The ministry of Agriculture might well embark upon a programme of posi-
tive mvestlgatlons into methods of improving the shelf life of
certain varieties - Yellow Yam in particular.
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Sweet Potato
Sceveral varieties are grown in pure stands or in combination with other crops,

.

viz., yams, corn, peas. It is not uncommon for the same variety to be known
by different names in different locations. A detailed study of all local
variecties is currently being undertaken, the aim being to arrive at a proper
classification.

A shortage of planting materials when required is an amnual recurring problem.

Irish Potato

At the most this is a 16-week crop in areas like Christiana, Darliston, Hounslow,

Guy's Hill. The main problems are:

a) Proper land Preparation: Depth of ploughing, depth of drills, proper
drainage should receive priority attention.

b) Use of disease free seed: Only certified seeds from approved purchasing
agents should be planted.

c) Crop care: Rigid spraying cycles should be maintained throughout the
crop life as recommended. Early and late blight can destroy a crop
overnight if there is any lapse in the spraying programme.

Proper pest control is an important as disease conmtrol.

Cassava

Non-availability of adequate markets for processing. The local "bammy" trade
is well satisfied, but large acreages remain unreaped in the “bauxite" parishes
of St. Elizabeth, Manchester, and certain parts of Clarendon. The processing
factory at Goshen, St. Elizabeth, has not yet come on stream and the community
factory at 0ld Harbour can take limited supplies only. Farmers are somewhat
disenchanted and the low price of 6¢ per 1b. is a disincentive. Apart from
this marketing problem there is the need to determine the performance of local
as well as imported cultivars under differing ecological conditions.

Currently, field studies are being conducted at Lawrencefield, St. Catherine,
in Portland, St. Catherine, and St. Elizabeth.

The Bitter-Sweet comtroversy continues unabated while the Ministry continues the
search for a high yielding varicty with low N.C.N. content, and which shows a
high tolerance to local pests and diseases.
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Dasheen & Cacaos

These are the Aroids which are grown mostly in the domestic foad production
effort over the years. They do not present serious problems, except that
theere is the shortage of planting material when most needed.

At this point I would welcome suggestions from the group, drawn as you are
from a fair cross section of the country, as to problems which you are experi-
encing with rootcrop production in your particular area. These may be
agronomic problems which require on-the-spot training or those which may have
to be referred to the Agronomy Division for research.

CONCLUSION

Rootcrops can be produced much more efficiently than is being done at present.
Great potemtial exists in the form of attractive incentivesie., high farm
gate prices, attractive local sales market and a possible export market. How
much of the existing technology can be transferred to farmers to make their
lot better? This I feel is ocur prime responsibility.
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WEATHER AND CROP SOIL WATER RELATIONS

Warren Forsythe

IICA OFFICE IN BARBADOS
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Atmospheric Water Balance and Soil Vater Status

The moisture content of a well drained agricultural soil follows
cycles determined by climate and irrigation and range between an upper
limit of field capacity and a lower limit of wilting point., When the
soil driesor when plants extract water from the soil, the drying of the
profile is differential. the upper part being drier in the beginning. "

When a well drained soil is adequately supplied with water, that
is, when it is at field ‘capacity, and has non+saline conditions, crops
avapotranspire at the maximum rate which is called potential evapo-
transpiration. Potential evnpotranspiration has been correlated (Brut-
saert 1965, Pruit 1966) with the U.S. Weather Bureau type A pan
evaporation. There i5 'a constant for each crop, called £, which is
nultiplied by pan evaporation to deternine potential evapotranspiratibn.
This constant depends on the area of soil covered by the active foilage
of the crop and the maturity of the leaves. The najority of crops '
studies have facto1s that vary between 0.8 and 1.1 with maximum canopy
development. Crop height has little influence on its éapacity for
evapotranspiration, what is important ‘is the area of soil covered.
(Bernard 1953, Viets. 1962). The .passive action of plants.as an evapo=-

rating surface has been compared to that of a wet wick.

There are a few notable exceptioms to.thié generalization. Ekern
(1965) found that pineapple with a wellldeveioped"canopy of 12 nonths
has an f-value of 0.2 because its stomata are closed during the day and
gaseous interchange between the leaves and the soil air (which.is
usually very humid) is carried out by means of chammels in the roots
and stems. ,This mechanisn possibly exists in opuntia and other succulent
plants (cacti).  Ferri (1961) mentions species found in the "caatingas" o
of Brazil that only open their stomata in the early mornings éven during
the rainy season. Hilgeman and Rodnmey (1961) obtained valves cf f of
0.45 to 0.58 for oranges and Van Bavel, Newman and Hilgeman (1967)
suggested that oranges have a high stomatal resistance even when well
supplied with water. Other xerophytes may have similar mechanisms.

-
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Bare soil that is well drained and at field capacity enters in its
first stage of evaporation, known as the constant rate or better still
the constant f étage, because this rate of evaporation depends only on
climatic coﬁditionc {Pan evaporation). (Miller and Klute 1967), 1In
HawaiisCampbell, Chang and Cox (1959) found £ for a bare soil to be 0.4
and Hargreaves (1965) found 2 value of 0,42, When the soil is covered
by a crop with an f value ereater than the bare soil, the value of £
increases. Table 1 shows this trend for cotton and sugar cane. In the
case of cotton, it is noted that f begine to decrease after 80 days,
probably due to matarity and leaf-fall. On the other hand augar éane
shows no notable drop in £. The following are some values of £ for
fully developed canopies: = beans 1.0, corn 0,85, (Jensen, Middleton and
Pruitt 1961), beans 1.07-1.19, corn £,98-1,39, flood rice 1.04-1,14,
peanuts 1.02-1,23, bananas 0,89-0.92, Canavalia emsifarmis 1.10,
Crotolaria Usaramoensie 1.16. (Dunriez, 1964).

Mulching to completely cover a bare soil has on the average been
found to reduce evapbration by a factor of 0.43 (Jacks et al 1955),
As the soil dries to the Permanent Wilting Percentage, mulching looses
its effectiveness in reducing evaporation.

Good correlation has been experimentally obtained between potential
evapotranspiration and pan evaporation. (Brutsaert 1965, Pruitt 1966)
and as a result thg ratio of the former to the latter is considered ea
good estimate of £, The U.S. Weather Bureau Class A pan has been widely
used for this purpose. If f is known for a given crop then the potential
evapotranspiration can be calculated frem pan evanoration, In areas
where pan evaporation data do not exist, weather data can be used in its
estimation. Studies suggest that for a given locale inside the tropical
belt between 15°N and 15°S variations in relative humidity have a priﬁaty
role in evéporation changes and formulas that use this factor have consider-
able success. (Garcia and Lopez 1970, Legarda and Forsythe, 1972, Hasan
and Jones. 1972), On the other hand, formulas that depend only on
temperature such as Thornthwaite's have little success in this belt due
to the relatively small seasonal .chanpes during the year. For the Mony-
musk area of Jamaica, which is IRON, Cowan and Innes (1955) found that the
British pan evaporation correlates well with the Blaney-Criddle formula.
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The atmospheric water balance for a given period is the difference
between rainfall and evanotranspiration. For soil at field capacity
that is covered with a growing crop at full canopy developmedt, the
difference between rainfall and pan evaporation is an estimate of the
atmospheric water balance. This assumes that the crop has an f value
of 1, and is an index of the evaporating power of 2 narticular climate.
When the atmospheric water balance is negative then the soil will begin
to dry out, and the rore negative it is the greater will the climatic
capacity for drying the soil. The value of the negative water balance
indicates crop water needs to eliminate a soil water deficit. The
evapotranspiration from a dry soil will be less than the potential
evapotranspiration rate. This will Jdepend on the soil moisture, the
depth of the root extraction zone, the total moisture holding capacity
of the extraction zone, and the magnitude of the negative atmospheric
water balance. Forsythe (1976) has developed a forrmla which takes
these factors into account. A positive atrospheric water balance means
that soil moisture will increase until field capacity is reached. This
assumes that there is no run-off. Run-off will vary according to the
cropping system, the soil and the soil moisture. A continued positive
atmospheric water balance will indicate percolation and drainage and
its value indicates the drainage load on the farm under poor drainage
conditions, Bare soil and young crops with little canopy development
will have an f value less than 1 and the potential evapotranspiration
should be adjusted accordingly.

A neutral, slightly positive or slightly negative atmospheric water
balance will maintain the soil in its previous moisture condition. Thus
a dry soil will remain dry and a wet soil will remain wet.

752 Dependable Rainfall and 802 Maximum Rainfall

It is common to express rainfall in terms of monthly averages, but
for the farmer it is more useful to know what are the chances that a
certain minimum of rain will fall in a given month, vhen it is knowm
that rainfall of this rinimum value or greater will give a good crop.
In practical farming terms onec should ain to obtain a good crop on the
average 3 out of 4 years, or 75% of the years. Thus 75% dependable
monthly value will supply this minimum figure. Common monthly averages
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will tend to he 507 dependable; cenerally not enough for economic farm
planning., Figure 1 illustrates the 75% dependable rainfall and the 80%
maximun rainfall which means that, on the average, 4 out of 5 years
this monthly rainfall will not te exceeded. This figure is useful to
estimate the steady flow drainage ccefficient for an on-farm drainage
system. This will not handle 24 hour suryes in the water table above
this point nor rum-off carrying capacities of field drains and drainage
canals. Table 2 shows monthly rainfall probability distributions in per
cent probability for the Georgetown Botanic Gardens, Guyana. The 75%
dependable rainfall and the 80% maximum rainfall have been ‘extracted
fron the tables, and rainfall values with other probabilities may be
extracted according to needs.

Crop Water Needs: Irripation Needs: Salinization: Stéady Drainage
Needs: Soil Moisture: Planting and Reaning Dates: ‘

.

Tables 3 and 4 shows 752 dependable monthly. atmospheric water
balance derived from 75% dependable monthly rainfall and monthly average
type A pan evaporation, The monthly averape evaporation is used since
evaporation fluctuation is very small compared to rainfall fluctuation.
The 75% dependable atmospheric water balance may be interpreted as the
minimum water balance (Maximum deficit if nepative) that will occur 3
out of 4 years, on the average. This interntetation is similar to that
of the 757 dependable rainfall, but now we are talking in terms of crop
water needs, The data for Georgetown.Botanic Gardens shoy that May,
June; July and December are positive water balance months when soil
moisture increases, the rest are negative, during which time, .a soil
that is covered with a crop with £ = 1, begins or continues drying out.
The negative atmospheric water bq}a@gg indicates the amount of water .
that has to be sqpplied to or stored by the soil tc systain maximum crop
growth for a given month, 3 out of 4 years on the average. This figure
is used to plan the water supply delivery of an irrigation system that
is designed t» maintain goSd crop crowth at least 3 out of 4 years.

Thus in the Georcetown area a system which can deliver 5.18" of water
to the crop in March will have a 75% certainty of ¢nod production.
This fipure serves as a guide for irrigation water needs as the area
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under irrigated agriculture increases. A total annual negative atmos-
pheric water balance of approximately 22 inches indicates the area's
need for additional water. An estimation of run-off will improve the
accuracy of this value. Salty water from water tables may rise in the
soil profile, concentrate by drying, and cause salinization. Salty
irrigation water can do the same Ly concentrating in the root zone

due to the drying of the soil by the plants.

Thompson (1950) cites the following inequality as a guide for
taking protability into consideration in estimatinc irrigation costs

for a given negative water balance.

Lo ]
%
(alle'

Where:
P = probability of the negative water balance (here 75%)
C = annual cost of irrigation for that deficit.
L = annual loss if not irrigated.

For the Georgetown area the 807 maximunm atmospheric water balance
for June is 17.1 - 4.47 = 12,63 inches, and this figure divided by 30
gives a daily net excess water of 0.42", which provides a drainage
coefficient: for steady in-field drainage, which on the average would be

exceeded only 1 out of 5 years.

In the Ceorgetown area, the month of May is the first month of the
year with a positive 75% dependable atmospheric water balance, when soil
moisturé berins to increase. Planting when the soil has hecome sufficient-
ly moist should be initiated at this time, if the length of tﬁg'crbp
growing cycle is convenient. Soil moisture increases -to fieldxéépacity
and remains there during this period if the soil is well drained}' In the
case of blgck-eye peas the positive water balance period should last until
the pod filling stage. Drying and maturing stages of the crop should
coincide with a period of nerative water balance during which the soil
begins to dry out. Assuming that black-eye peas needs 70 days to end - the:
pod-£filling stage, June 15-20 would be.an appropriate planting date since
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althourh Au~ust has a nerative water balance, it is only slight and
follows a period when the soil was at field capacity, whereas definite
drying starts in Séptember. Values to the pod-filling stage for some .
varieties of the Phaseolus vulgaris bean, and corn are 60 and 100 days
respectiveiy. Sporadic heavy rains during an estatlished dry season
(period of nesative water balance) should nct be interpreted as an

appropriate time for planting.

Soil storage capacity for available moisture to plants is an
important factor in interpreting the effect of atmospheric water
balance on soil moisture. McClean (1972) has found that many coastal
clay soils of Guyana deromstrate a storage  capacity of 4 inches of
available water for sugar cane for about 24 inches of root zome. The
available water storage in a clay soil in the Georgetown area charped in
May, June and July, can support plant growth without irrigation in
August and part of September.

Field Drainage: Surre of Water Table: Surface Run-off Removal

In addition to considering the drainage coefficient for the design
of steady flow of water from the field water table to the field drains,
one has to consider the surge of the water table after a heavy day's
rain and the removal of surface run-off in the field drains. Table 5, 6,
and 7 shows maxiﬁum rainfall intensities for different return periods for

5 minutes to several hours.

A return period of 2 years means that the given intensity is expect-
ed to be exceeded once every 2 years, a return neriod of 5 years, once
every 5 years. For agricultural: purposes return peridds of 5 to 10'§ears
are generally used, being constdered an~¢conomical guideliné. The time
lapses in Tables 5, 6 and 7 are appropriate to estimate design run-off
rates for canals, for small catchments in urban areas or small agricﬁl-
tural water-sheds with low concentration times. Table 8 shows rainfall
rates for 1 to 5 day time lapses. These figures can be used for run-off
estimates df larger watershed areas and also to eétim;te water table surge
frequencies in an agricultural field. 1In addition to annual 1 day maximum
rates in Table 8, for Georcetown Botanic Gardens it has heen estimated
that 1 day maximum rains (of 5 year return interval) btetween March to
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April, September to rid November, and May to July are respectively 3.2,
3.3 and 3.9 inches. A maxirun 1 2ay rain in May to July will be more
effective in causing a water table surte than in Septerter to November
or March to April. Studies to associate water ta*le rises with daily
rainfall woul!l be of use in this area. In the case of a flooded rice
field, the rise woull be equivalent to the rainfall, and 1 to 3 day
rainfall ficures have been used tn estimate the drainase coefficient

to prevent rice damape by submercence. (Ministry of Econoric Develop-
ment 1971).
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TABLE 1

THE "f" FACTOR FOR COTTON* (160 DAY CROPPING CYCLE)

Age (Days) 20 40 60 80 100 120 140

"f" Factor 0.42 0,75 0.95 1.0 0.96 0.9 0.5

* Taken from Hargreaves (1969)

THE "f" FACTOR FOR SUGAR CANE#**

Age (Months) 1 2 3 4 5 6 7 8 9 10 11

12

1€0

13

14

"f" Factor 0.4 0.45 0,54 0.84 1,0 1,02 1,061.1 1,08 1,2 1,18 1,15 1,16 1,15

** Taken from Chang (1961)
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TABLE 3

DEPENDABLE RAINFALL AND WATER MNEEDS

GEORGETOWN BOTANIC GARDENS (GUYANA)

- J F M A M J. J A
75% Dependable Rainfoll 4.89 1.48 1.47 NJmo WJub. pp.wo‘ w.mw 4,91
Evep. Tank A. In, atom 5.34 €65 6.08 S.4¢ | 4,47 5,10] 5.65
At. Water Balance 75% In. ,lo.on LWMWm -5.18 -3.19 1.08 6,73 | - 4.96 lo.wp -
Lt, Water Balance 757 mm -1.52 lomMmM‘ ~131.6 -81,03 27.4 170.5 |125.0 .anm.m -1
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TATLE 5

* GEORGETOYN BOTAMIC GARDENS, GUYANA, (1957-1076)

RAINFALL INTENSITIES - INCHES/HOUR (PERSAUD and FORSYTHE 1577)

RETURN TIME LAPSE OF RAIN FALLEN
PERIOD - YEARS
Smin [ 10 | 15 | 30 1hr | 2 6 12
2 5.6 |46 |30 | 2.7 | 1.8 |12 |os4 | 0.3
5 7.6 |5.6 |46 | 3.4 | 2.3 |14 |o0.72 | 0.37
10 | 8.8 |s.2 |49 | 3.7 2.6 | 1.5 |o0.82 | 0.4
20 5.8 |67 |5.2 | 40 | 2.8 | 1.6 | 0.9 | 0.5
50 k2 |7.4 |56 |45 | 732 |17 |1 0.50
| CTABLE 6 |
. SMITHFIFLD, JAMAICA. (1070-75)
. RAINFALL INTENSITIES. INCHES/HOUR. (PAULET, 1978)
RETURN
ERIOD TIME LAPSE OF RAIN FALLEN
YEARS 15mn | 30 1 hr 2 4 6
2 7.6 3.9 2.18 | 1.18 0.65 | 0.24
10 9.9 5.0 3.0 1.37 0.78 | 0.43
50 11.5 5.7 .5 1.5 0.92 | 0.62
100 12.1 5.0 3.84 | 1.55 0.08 | 0.70
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TABLE 7

GRANm ADAMS INTERNATTIONAL AIRPORT STATION (ALTITUDE 183f¢)
INTENSITY - INCHES /HOUR (LIRIOS, 1971)

YEARS - - - - LAPST OF. RAIN FALLEN

RETURN , —

PERIOD S nins | 10mins | 15 .30 14r | 2 hre-|-24 hrs-
2 5:04 3.6 1328 | 2,04 [ pia 0.8 [0.15 "
3 - | s | oass | a2 | g 18 | 1.26 |o.21
10 132 ) 56 Jar2 | a2 | o228 [ 152 | .
50 9 06 1608 | 434 | 312 |21 |o.as

| 100 984 172 |66 | 48 | 3.5 2.3¢" | 0.39
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TABLE 8

GFORGETOWN BOTANIC GARDENS, GUYANA
"RAINFALL INTENSITIES - INCHES/DAY

(MIN., OF ECON, DEV, 1971)

RETURN
PERIOD-YEARS TIME LAPSE OF RAIN FALLEN
1 DAY 2 3 4 5
2 f ? 4.01 2,71 2.15 |1.77 1.56.
5 5.43 3.57 2.01 | 2.35 2.09
10 ' 6,37 | 416 | 339 273 | 2.5
20 7.58 4,86 4.91 | 3.22 2,91
50 8.44 5.39 4.46 | 3.57 3.52
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FIGUPE 1

PROBABILITY DISTRIBUTION OF MONTHLY PAINFALL

75% DEPENDABLE
RAINFALL

55% PROBABILITY

837 MAXIMUM RAINFALL
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RAINFALL
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SOIL WATER RELATIONS IN BEAN PRODUCTIONM

(Phaseolus vulgaris L.)

IICA Barbados Office

Warren Forsythe
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Land Preparation, Surface and Internal Drainage

The most important objective of tillage in agriculture is to change the
soil so that it will have the proper conditions for optimum plant production

from an economic stand-point (Cooper 1971).

Tillage is performed for a number of reasons, but all reasons do not

apply to each specific crop production system, The following objectives are

common in many production systems:

1)

2)

3)

4)

The only tillage objective that is applicable to every system
of crop production is the moving of the soil to insert the seed
or plant in the planting or transplanting operation. This
objective also applies to "zero tillage" where the land, soil
condition, crop residue condition, and all other conditions
are satisfactory for crop production, without the meed for

further change.

To modify the topography to facilitate irrigation (furrow) and
maximum water use under conditions of moisture deficit, to
facilitate surface drainage (cambered beds, ditches, sloping
furrows) while avoiding erosion, and to organize planting pro-

cedures.

To control weeds. The soil surface that is covered with weeds
and their seeds, is inverted and submerged during ploughing,
which kills or weakens the weeds' competitive capacity with the
crop. In other cases, the roots of the weeds are separated
from the tops and the tops of the weeds are left on the surface

before planting.

To change the physical condition cf the soil. The major physical
change considered by ploughing is the loosening of the soil
(generally dry) thus reducing its mechanical resistance to a
value favourable to planting, seed germination and plant develop-
ment., Other favourable physical changes accompanying ploughing
are increased porosity and thus increased soil air space and
increased infiltration.
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5) To promote granulation or the crumbling of soil aggregates,
Harrowing is chiefly responsible for this. This process has
the purpose of controlling the size of soil aggregates to one
compatible with controlled depth of seed placement in the soil,
and adequate seed-soil contact. Thus the relatively small seeds
of corn or beans will require a soil with finer soill aggregates

than the planting material of sugar cane or cassava.

‘6) To manage crop residue. Stalks of the preceding crop may be
chopped and incorporated into the soil or left on the surface.
Weeds and crop residue may be ploughed under to allow ease of
mechanical planting. »

7) To control ipsecfs and diseases. Examples are the control of
cotton-root rot and white mould on peanuts by deep ploughing in
the U.S.A. Also turning the soil and burying trash deeply has

reduced insect infestation.

The preceding principles apply to land preparation for beans, with special
reference to providing an adequate mechanical resistance, soil moisture, fields

free of surface ponding and adequate internal drainmage.

Ideally the soil should be ploughed in the friable range, that is at a
moisture content lower than the Lower Plastic Limit (LPL) where the scil stops
being plastic but not so dry that a soil subject to cementation on drying, will
be hard. Ploughing a soil wetter than the LPL so that it is plastic, or so dry
that it is hard will result in large clods and a higher traction effort.

In rain-fed agriculture seeds should be planted after the top lOcp of the
soil 1s at field capacity. In irrigated agriculture the field should be .
irrigated after planting. Seeds are planted at a depth of 4 to 4.5cm.
Appropriate sanitary and fertilizer .treatments are added.

If the field is subject to ponding, this should be eliminated by land -
smoothing and gradiné aﬁd installing shallow ditches, or establishing cambered
beds., The Phaseolué bean is very sensitive to ponding. Forsythe and Pinchinat
(1971) found that surface flooding of 12 hours every 7 days done five times
during the development stage reduced yields of the 27-R variety by épproximate—
ly 902. No damage due to pathogens ncr pests was observed on the plants grown
in previously fumigated soil and thus plant response can be attributed to the
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direct effect of the floodinp. Since soil aeration was a&eqpate between
floodings, the effect is attributed to temporary floodings. It was found
that up tb 19 days growth from germination, élant growth was little
affected by flooding. '

Gomez (1973) found that between 1-5 hours .of flooding done twice during the
19-60 day growth interval was enough to reduce yields by 90%. -Field observa-
tions have often been made where ponding in bean cultivations left patches of
poorly developed or dead plants. Very often this was accompanied by disease
attacks. The effect of rainfall which facilitates bacterial and fungal attack
on wet foliage and pods is a well recognized problem in cultivating beans.

The effect of ponding is substantial but more elusive. It has been pointed
out that temporary floodings followed by good aeration conditions reduced
yields. This means that plants do not recover from temporary fidodings and it
is important to avoid pénding in the field, in the scil preparation stage.
Areas in the field affected by ponding which are subsequently drained do mot

recover,

> As menttoned earlier the cambered bed ié often a form.of ensuring quick
surface run-off thus reducing or eliminating ponding. It can be built
manually without the aid of éopographical instruments and thus is suitable
technology for the small farmer., Victor amd Forsythe (1976) found that a
field of corn (Zea mays L. Var. ""Tuxpeno 1) sown at a density of 40,000
plants.pet hectare and in eassociation with beans (Phaseolus vulgaris L. var,
"Turrialba 4") sown at a density of 100,000 plants ner hectare responded to
surface‘dréinage by cambered beds. - The bean yields increaacd'up‘toléo per
cent compared to the control. BReds 2-3m wide were considered most ecomomical.
Corn yields showed no significant increase. It was considered that the drain-
age in the control plot which was fiat, 15m x 10m, and surrounded by trenches
was good énougﬁ not to affect the corn, which is known to be affected by
flooding but is more tolerant than beans. Lal and Taylor (1969) subjected
corn to one 48 hour and one 96 hour flooding per weék for 3 consecutive weeks,
when the plants-were 4 weeks old. Fybrid corn "Ohio 524" was used. Both
flooding'tfeatmenga reduced yields by 37%2.

Adequate internal drainage should be provided for beans, whem the water
table is high, (less than 50cm) by introducing a system of drains at a depth
and spacing corresponding to climatic and soil conditions. A water table of
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about 80cn seems adequate (Victor and Forsythe 1976). Legarda and Forsythe
(1978) found that grain and aerial dry matter production was a maximum in
the 27-R variety of Phaseolus vulgaris L, when the average soil air space

in the root zone (0-25cm) wns greater than 25% or when oxygen diffusion

rate between 5-15cm soil depth was greater than 24-287 x 10-8 x cm"2 x minfl.
Most crops that have been studied require a non-limiting soil air épace of
10-15Z (Vomocil and Flocker 1961) and an oxygen diffusion rate of 20 x 10-8'x

cm-z x minfl. (Stolzy and Letey 1964). Thus 27-R is more demanding for good
soil aeration than most crops studied. Soils that are sticky plastic clays
‘in the 0-25cm layer should have organic matter incorporated to improve the

aeration.

One of the objectives of tillage previously mentioned is thé loosening
of the soil thus reducing its mechanical resistance to a value favourable to
rlanting, seed germination and plant development. Resistance to a Smm .
diameter stainless steel circular piston intruduced 5mm into the soil has been
found to be a good indicator of soil mechanical resistance in relation to
vlant growth. (Taylor and Burnett 1964). The pressure (bars) of the maximum
thrust needed to introduce the piston of this static penetrometer is measured.
They found that soils at field capacity with a resistance between 25-30 bars
limited root penefration. The penetrometer is portable and suitable for field
use, Huertas (1975) found that grain, aerial_dfy matter and root production
of the 27-R variety of beans increased when penetration resistance at field
capacity in the 0-25cm layer or the 12.5-25cm layer was increased to 6~10
bars and this was attributed to better contact between the roots and the soil.
Further increase in penetration resistance up to 21 bars reduced.yields by -
approximately 50%. On the basis of studies and field observations the writer
has proposed a sqi} resistance classification: Excellent 0-6 bars; Accepta-
ble 7-12 bars; Not Acceptable 13-25 bars; Inhibits roat growth, preater
than 25 bars.

Water Comsumption and Soil Moisture Needs for Production

The lecture on "Weather and Crop Soil Water Relations" has devéloped the
idea of the crop constant, £, which can be multiplied by the Class A paﬁ .
evaporation to estimate the potential evapotranspiration of a crop. For a
bare soil f is approximately 0.4. If the soil is completely covered with
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nulch this should be reduced by a factor of 0.43 to give a value of 0.17.
For maximun canopy developments. Grassi (1968) has used 'a value of 0.86,
Hargreaves (1969) one of 0.90 and Dupriez (1964) values of 1.02 - 1,19,
The average of these values is 0.96. For 27-R, Forsythe and Legards
(1978) found that maximur f occurred during the 8th week of a 81 day crop
cycle, or about 69% of the crop cycle, which is judged to end at the for-
mation of mature podg. Hargreaves estinatcs that maximum f occurs at
50-60% of the growing season. After the maximum, f, decreases due to leaf
maturity and leaf fall. Table 1 has integrated these values to comstruct
a working plan for the variation of f. A mulching reduction factor of
0.43 1s applied to the 0% and 1007 values and to 202 of the 60% value .. :

considered due to evaporation.

Local values of pan evaporation or estimated pan evaporation are
applied to the values of £ in Table 1 to estimate the variation of poten-
tial evapotranspiration during the growing season.

When the soil is wet by rainfall or irrigation, the wetted zone is
at field capacity and plants extract water at the potential evapotran- -
spiration rate. As the soil drys, the evapotranspiration rate may fall as
exnlained in the lecture on "Weather and Crop Water Relations". The soil
roisture tension or suctinn aleo increases as the soil drys and reaches a
value which becomes limitin) for crop crowth and yicld. Forsythe and
Leparda (1978) found ihat prain and aerial dry natter pfoductibn was found
to be a maxirmum in the 27-R variety of Phaseolus vulgaris L., wﬁen the
nean maximum soil moisture suction was 0.8 bars at 5 cm depth and‘0.6 bars
at 15 cm denth. Greater suctions reduced yields. Bernardo et al (1970)
found the variety "Vi 1013" gave maximum yields at 0.5 bars at 10cm depth,
while Guzman and Fernandez (1963) found that the variety "Canario 101"
gave maximum yields at 1.0 bar suction. Thus optimun maximun suction
values range between 0.5 to 1.0 bar in the studies cited.

Field beans are commonly thoucht to be a crop that is favoured by dry
conditions. Forsythe and Legarda (1978) found that while 27-R will. give a
crop at high maximum suctions (12 bars) the yield is much lower that that
obtained at the optimum maximum suction (0.8 bars) which corresponds to a
relatively moist soil. The imrortance of dry conditions is most likely
linked to the need for good surface draimage and the absencaé of rainfall
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which would wet the foilape and pods vhen they are mature, These problems

are solved by proper drainace, and a suitable planting date.

The value of the limiting maximum suction will determine what storage
if water at a bib-limiting enérgy level, the soil will have.

SN

TABLE 1: Estimated variation of f values for beans according
to the Z of the growing season.
Cultivation P tare of orowi
Practice ercentage of growing season
0 60 100
Clean -
Cultivation 0.4 0.96 0.4
1007
mulch .over 0.17 0.88 0.17
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Land Preparation, Surface and Internal Prainage

The lecture "soil Vater Relations in Pean Production" has discussed the
otjectives of tillage., In relation to corn (Zea mays L) reference here will
be made to adequate mechanical resistance, soil moisture, fields free of

surface ponding, and adequate internal draina-z,

As in the case of heans, ideally the soil should be ploughed in the fri-
able range. In rain-fed agriculture seeds should be planted after the top
10cm of soil is at field capacity. In irripated apriculture the field should
be irricated ther planting. Seeds are planted at a denth of 4 to 4.5cn.
Appropriate sanitary and fertilizer treatnents are added.

If the field is subject to ponding, this should be eliminated by land
smoothing and grading, and installing shallow ditches or establishing camber-
ed beds. Corn is tolerant to some floodinsg but strong flooding can raduce
yields. In soils suffering from severe ponding, field ohbservations have Eeen
nade in corn cultivations, where ponding has left patches of poorly develop-
ed or dead plants. Lal and Taylor (19C9) subjected hybrid corn "Ohio 524" to
flooding treatments. Corn four weeks old was subjected to one 48 hour flood-
ing and one 96 hour flooding per week for 3 consecutive weéks. 3oth flood-
ing treatments reduced yields by 37%2. The flooded plants developed respira-

tory adventitious roots at the soil surface, which apparently served to '

alleviate the inadequate aeration during flooding. The root system of the
flooded plants was larsely restricted to the upper 10-15cm of soil.

As 1in the case of beans, surface drainace may he carried out by hand-
made cambered beds 2-3m wide or machine-made camtered beds.10-30m wide. Land
nay be smoothed and graded and shallow ditches installed.

Adequate internal drainage should be provided for corn when the water
table is high (less than 57cm), by introducins a system of drains at a depth
and spacing corresponding to climatic and scil conditions. A water table bf
about 80cn seems adequate. Villiamson and Van Schilfgaarde (1969). A '
reneral requirement of minimum soil air space that is non-limitinz to cron
crowth 1s 10-15Z,. (Vomocil and Flocker 19€1). Soils that are plastic clays
in the (~30cm layer should have organic matter incorporated to improve the
zeration,

The generalized soill resistance classification mentioned in the lecture
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"So1il Water Relations in Pean Production" can be used for corn. Thus a

ficld may be evaluated using this system,

Water Consumption and Soil Moisture Needs for I'roduction

Similarly to the case of beans, a table can ﬁe constructed for the
variation of f durine the growin: cycle of corn, .Grassi (1263) eétimntes for
naximum canopy development that £ is 1.05, Dupriez (1C£4) estimetes values of
0.90., Hargreaves evaluaies that naximun f occurs at 50-(N% of the orowing
season. Lal and Taylor (1¢4C) estimate a growing cycle of C8 days until the
pods are mature for "Chio 524", whereas Victor and Fersythe (1576) found the
srowing cycle for "Tuxpeno 1" to be 103 days. The averare value of maximum
f 1is 1.02 and is used in Table 1 which is a constructed workine nlan of the
variation of f. A mulching reduction factor of 7.43 is applied to the 02
value and to 202 of the 557 and 17C7 values considered cue  -to evaporation,

Local values of pan evaporation or estimated ran evaroration are applied
to the values of the f in Table 1 to estimate the variation of potential

evapotranspiration during the growing season.

Soil moisture suction limitinc to cormn growth has been found to be 1.3
bars for the 15-3Ccm depth. (Hagan and Stewart 1972). They also cite .
values of 1.5 bars in the root zone, 0.4-C.5 bars in a C-54inch layer, 0.4
bars at 6 inches depth and 8-13 bars for corn in the ripeninz stage. Rhoads
and Stanley (1973) found values of 0.3 bars at 15cm~depth for the Funk's
4949 variety and 0.2 tars at 15cm denth for the Locker 71 variety. Rhoads,
Mansell and Hammond (1978) found that tensiometer scheduled trickle irriga-
tion of Locker 77 pave greater yields and was more efficient in water use
than irrigation using a standard daily rate. There wes also less nutrient
loss from the plouch layer. A maximum goil moisture suction of 0.1 bars at

15cn depth was used.

The value of the limiting maximun suction will determine what.storaqe of
water at a non-limiting enersgy level, the soil will have.
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TABLE 1: Estinated variation of f values for corn according
to the 7 of the growing geason,. '

. Cultivation % ofthe prowing season
Practice - .
‘ 0 55 - 100
' Clean
Cultivation 0.4 L " 06

‘ " 100Z mulch cover] 0.17 0.01 " 0,55
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For purposes of this paper emphasis will be paid to the following headings:

A.

(A) Programme Planning
(B) Techniques in Communication
(C) Some Factors Affecting Communication

PROGRAMME PLANNING

This is of paramount importance in Extension Work, is a vital process,

and requires the determination of problems, with the selection and exe-
cution of the appropriate methods to be used in the solution of such

problems. Any meaningful programme should possess the following integral

ingredients:

(1) procramme planning is a continuous educational process that
helps to develop knowledge, attitudes, and techniques in the
participants.

This priﬁciple is directly related to Extension;s basic function -
education. The attainment of desirable changes in the human conduct is
of paramount importance to a democraqiébsociety. The development of
skills in problem-solving and deéision-making, based on practical
gituations leadé fé;the development of good citizens, and a pleasént
coomunity life.

(2) programme planning should provide opportunities for the demo-
cratic participation of the people to whom the programme is
directed.

The participation of people in the Extension planning process leads to
a more effective learning: £fills phychological'needs; is conducive to

a greater interest, acceptance and backing of the programme; provides

‘for the development of leadership:; and develops democratic spirit and

procedures.

3) prograrme planninc should be based on an analysis of technolopi-
cal, sociological and cultural data applicable to the people
and the situation.

A programme based on real facts provides the basis for helpinq people
to solve their problems and plan programmes that are realistic,
attainable and justifiable.

(4) prosramme planning should provide for the identification of
the needs and wants of the people.
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Basing an Extension prograrme on the needs and wants as identified by
the participants is a étimulatino force for action. Greater satisfac-
tion and support of the programme 1s attalned when it is based on the

needs and wants as expressed by the people themselves.

(5) programme planningz should provide opportunities to the partici-
pants to establish goals and objectives of long and short-range
nature.

Objectives are useful to the Extension plannins process in order to give
direction to the programme and to provide a basis for evaluating the
progress attained; priorities can be determined and resources can be
efficiently used to attain changes.

(6) prograrme planning should provide for the coordination of
educational efforts, activities and rescurces of leaders, organi-
zations and interested agencies.

A programme resulting from the coordination of efforta»and resources in
its planning is more comprehensive. There is more involvement of people,
more interest and support, and a more efficient development. Planning
in' a cooperative way by leaders and representatives of agencies and
organizations greatly helps in thé attainment of the goals established.

@)) procramme planning should be flexible enough to provide .
opportunities for adjustments and changes.

Flexibility in the prosramme plannin. process is essential to aftain a
programme adjusted to the needs, interests and changing situations. The
flexibility offers creater freelom of action and increases the interests
of the participants.

‘) ﬁrogramme planning should provide plans and.opportunities for
evaluation.

Including plans and opportunities for evaluation is of paramount import-

ance in the Extension programme planning process Evaluation helps .to

determine if the planned activities were successful; where changes and

- improvenents are needed; and provides a basia for interpretihg to and

informing the public as to Extension achievements.

The major steps in programme planning are:

1. Facts. of the situation or base-line information which is usually
collected by surveys. The data should be authentic, as it is

sinilar to the foundatiom of a house.



e

Compilation and Interpretation in which you tabulate the data
from the survey. This will show for example, that there are
100 farmers who own 150 acres of land and rent 400 acres. This
means that you would have to aveid long term programmes, to a
lesser extent medium, and concentrate on short-term ones.

The actual programme. After the needs and interests have lLeen
identified the people werking with the help of the Extension
Personnel cen decide on their obj;ctives which should be Broad
or Specific. They can also be short, medium or long term. The
objectives should be clearly statel, eq., tc get 10 farmers in
area 34 to increase their yields of citrus from 3 to 4 boxes per
tree by applyinc 5 1bs. of 10~10-20 fertilizer per tree, per
year in May and October, by March 1980. The programme should

include:

a) - Increase of acreage or numbers, eg., Coffee - from
400 to 600 acres; chickens - 3,000 to 4,000 birds.

b) Increase per unit, eg., Citrus - 3 to 4 boxes per tree.
Chickens - 60 - 75 eggs per bird.

c) Introduction, eg., new varieties or breeds.

d) Farm Plans based on Land Canability Maps.

The Plan of work. After the needs and interests are identified
and the objectives agreed upon, the plan to be followed for put-
ting the programme into action must Le developed. Sound

principles of social action must be followed in developing such

a plan. Involved are such things as determining:

a) The specific jobs that need to be done.
b) The subject matter that is needed.

c) The teachinz techniques to be used.

d) The activities to Le undertaken.

e) The division of responsibilifies.

f) The calendar to te followed.

The Plan of Work for each Instructor's area can be best
tabulated to show:
a) Districts - Smoogle Look Behind

b) Enterprize - Citrus or Broiler Chickens



c) Subject - Fertilizers. Control of Anthracnose.

d) Objective - To increase production by teaching farmers

the correct use of fertilizers.

e) When - The month of the calendar year when the subject

is to be taught.

f) Who Will Teach - This should be the Area Officer as much
as possible, to get a closer link with
farmers. :

g) Resourcc Personnel - It is gz00d to have a2 back-up for

the subject being taught.

h) " Methods (es.,) - Lecture, Method and Result Demonstration,

Field Days, Residential Courses, Farm
Visits, etc.

i) Attendance (ez.,) - Farmers, 4H Clubtbites, Pioneer Yocuth
Execution - Many pood proarammes fail because of poor implementat-
tion. A good plan of work presents the most effective way,
considering existing circumstances to accomplish the agreed upon
objectives, An action prograrme based on such plan of werk and
built on a foundation of sound education, manacerial, reporting,
budgeting and social action principles, requires systematic anl

persistent effort from all concerned.

Evaluation - The extent to which objectives are teiny accomplished
is the basis for determining how well a programme has succeeded.
Evaluation of progress helps deternine what remains to be donme.
When objectives are satisfactorily reached, new ones can Le
included in the proeramme and plan of work at any stapge. If the
objectives are not accomplished, a revised plan of work on the
same problem may have to be carried over into the new programme.
In addition to data for future programmes, propress evaluation
also provides tangible and objective data for use in annual and
other periodic reporfs. It is also a tower of strenpgth in
production and markéting forecasts, as we would know ahead of
time what the yields are likely to be. Finally, evaluation
helps tremendously in assisting Extension Officers on the reasons

why the objectives were not achieved.
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TECHNIQUES OF COMMUNICATION

As Extension Officers we are primarily concerned with delivering

messages to farmers which will influence a chanpe of behaviour and

attitudes for them to accept new technology. This is not an easy task

if the change agent is not familiar with how communication works.

According to Wilbur Schramn (1955) there are four basic conditions that

nust be fulfilled if the messase produced by a change agent is to arouse

a positive response from the audience. These arc

1)

2)

3)

4)

The message must be desipned and delivered as to gain the
attention of the intended receiver or receivers.

The messare must enploy signs which refer to experience common
to both source and receiver in order to pet the meaning across.
The message must arouse personality needs in the audience and

sugrest some way to meet those needs.,

(T

The nessase must sugcest a way to meet those needs which are

appropriate to the group situation in which the receiver finds

himself at the time when he is moved to make the desired

response. According to Cutlip and Center (1958) there are 7 Cfs
in communication. These are:

a) Credibility - the audience must have confidence in the
agent of change. The agent should be versed with the
subject matter.

b) Context - a change agent has to prepare Communication

Proprammes which must squarc with the realities of its

environment.
c) Content - The message must have meaning to the

. receiver who is inclined to pay more attention to the

messages which promise the greatest reward.

d) . Clarity - The message must be in very simple terms

which can be clearly understood.
e) Congistency - Whereas the message should'be cpnsistent,
repetition with variation cdntributes to both factual
_ and attitude learning.
f) Channel - Agents of change should always use a channel
which will connect them to the lar;zest number of

farmers who need the informatiem.
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£) Categories - Farmers, in accepting new ideas are

classified as follows:

a) Innovators are those farmers who adont new ideas
first.
b) Early adopters who are usually younger and are

considered influentials of the community.

c) Early majority who are close to the average,
their leadership is usually informal and place
a hi~h rating on opinicns of neiphbours and-
friends.

- d) Majority - they are older and less well educated
than farmers in the early majority. They too
‘are traditional in their thinking.

e) Late Adopters - Their mental rigidity does not
allow them to accept without strong resistance,
changes in their traditions.

SOME FACTORS AFFECTING COMMUNTCATION

In the previous chapter mention was made of these factors in general

terms, so I would like to deal with them in more specific terms.

The Extension Officer should always be aware that for him to be an

efficient promcter of devclopment programmes, he must be able to:

1)
2)

3)
4)

Attract and hold the attention of those he wishes to influence.
Use words or create mental images which are relevant to the
experiences of his clients.

Arouse a sense of need in his clientele,

Instil confidence that the changes or alternatives which he is

'recommending can effectively fill these needs.

Some factors which affect the above are:

1)

Religion - The farmer is a highly religious person and this
should not be ignored. In fact in many districts a large per-
centage of extension work is done through the church by the
minister being a key personnel. . This pattern was set from as
far back as 1897 when the Extension Service was started by the
Jamaica Aericultural Soclety.

Tradition - Due mainly to the fact that many of our farmers can-
not read and write, they are inclined to hold on to old
principles, they are also inclined to be. persuaded by the
opinions of friends and nejighbours. It is observed that some
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4)

5)

6)
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Extension Officers do not spend enough time listening to them so
it is not known why the farmers are resenting the'chanﬂe. These
few lines explain it very well:

"A Wise 01¢ Own sat on an Oak,

The more he saw the less he spoke.

The less he spoke the more he heard,

So why can't we be like that old bird.Y
In other words, it would be to the advantage of the Officer to do
some listening.
Ape - There is a long belief amony farmers that officers just
graduating from college are "Theorists" while they have the
practical experience. The officer should try to remove this fear
as soon as possible. This point is very important because sone
of the older officers are siphoned to other projects and replaced
by junior men. The other point to remember is that the number
of area officers was increased by three times in 1977.

Group Conflicts - Whenever these exist the officer should stay

clear of them at all times. There are times when members of the
group will try to get the officer involved.

Approach - The way that an officer approaches a farmer has a
definite bearing on whether he will accept the message. If the
officer went to contact him about "A" but when he gets there the
farmer is having a problem with "D" than that should be cleared
first Lefore you put forward "A". The farmer sees the Extension
Officer as his leader, that will provide guidance and counselling,
so the officer should live up to that reputation, bearing in

mind the norms of that environment.

Subject Matter - The farmers loves to know when he approaches

the officer for information he can set it of a high standard.

If the farmer feels that he is in need of additional training
then he should take steps to have this done by Inservice methods.
As far as further training is concerned, the officer should aim
at doing most cf it. When this is done there is creater

scope for officer-farmer relationship. It is a good policy to
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get a resource personnel as the subjects demand when farmers
are being trained. ,

7) Markets - When a farmer comes to an officer seekine advice on
investing in certain enterprizes the marketing outlet should be
discussed. If this is not donme, then it will be left until
reaping time, when is bound to result in chaos and the farmer

resenting to hear anything from the officer.
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