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1. INTRODUCTION

Scnl suwcy and Iand class:ﬁcauon were introduced into Jamaica with the publication of 2~
Technical Guide Sheet for the main soil types in the island in 1955, The soil survey was
~ followed in the late 50's by a Natiotial Soil Survey conducted by the Soil Survey and
“-Research Section of the Regional Research Centre, Imperial College of Tropical

- Agriculture, Trinidad; W.1. The first report on the Soil Survey, known as "Green

Books", was published on the parish of St. Catherine, in March 1958. A recent soil
report ‘was published on the whole country in 1982, entitled "Jamaica-Resource.
Assessment” by the Comprehensive Resource Inventory and Evaluation System (CRIES)
Project. The "Greenbooks”, though containing little information on the chemical and
physical properties and- characteristics -of soils have had very positive effects on
“agriculfure in Jamaica. Agnoultural plannm g has however become tuore demanding over
~ the past three decades, and recognition of this fact prompted the Government of Jamaica,

through the Soil Survey Unit of the Rural Physical Planning Division of the Ministry of

Agriculture to re-inventory the soils of the island using new and internationally acceptable

standards to allow for both physical and chemlcal characterization and correlation of soils

in the 1sland

A sem1~deta1led soil map of the seuthern plains of the- panah of St. Catherme was
~ prepared in 1985 by the’ Soil’ Survey staff of the Rural Physical Planning Division
(RPPD) Ministry of Agriculture in Jamaica. Furthermore, “Soil and Land Use Survey of
the Coastal Plains of St. Catherine, Jamaica" was published in 1986 based on the resuits
‘of Soil Survey Project. The main contents of this annex are taken from the descriptions
‘given in this publication as verified and elaborated by an own studies under this
pzogecr D1



2. SOIL SURVEY METHODOLOGY

2.1 Soil Survey by Soil Survey Project, JAMAILA

The sorvey camed out by the Soil Survey Umt mvolved a. combmatton of photow
interpretation and field work. In order to establish the field legend, two (2) sample areas
of approximately 200 ha each were selected using the former Soil and Land Use Survey -
map. One sample area was selected in the recent alluvium and the other in the old

al}uvmm

Auger borings of 10{} to 120 cm of soil dcpth were made for thc ldeptlflcauon of soﬂs

An average of onie auger observation per 50 ha was maintained but could vary according -

to the complexity of the soil pattern The number of auger boring sites was about 500.

Representatwe sites of the so'l series were selected and major profilc pus werc dug, 1
described and sampled. A total of 52 profiles were dsscrlbed the FAO Guidelines for soil

profile description.

A total of 250 samples for soil analysis were collected from these profile pits of an
average depth of 180 cm and submitted to the laboratory for routine analysis,
Undisturbed core samples for pF determination were collected from ten profile pits. The
pF 2.0 and pF 4.2 of soils were measured for estimation of available water capacity.

Infiliration test (mtake-rate test) were carried out at ten {1(}) sites usmg the deuble ring
infiltrometer.

2,2 Soil Survey for Checking

In order to study and check the soil environment of major soil types, checking of the soil
was carried out using auger boring at 19 sites in the study area. The survey sites were
pre-selected from the soil map prepared by the Soil Survey Project, Jamaica and are
shown in Fig. D-1.

Physical soil properties are necessary must be studied in order to plan the effective
irrigation and to improve the soil characteristics. Soil samples for physical analysis were
therefore collected by core sampling method of auger hole. Soil samples were collected
from the surface (0 to 20 cm), subsurface (20 to 40 cm) and subsoil layer (40 to 60 cm).
Items of physical analysis were bulk density, water constants of pF 2.0 and pF 4.2. Solid
and void ratio of soils can be calcnlated from the bulk density and soil density
(2.65 g/ecm?).

Drainage of soils must be studied in order to decide the most suitable irrigation method
and land use. Intake-rate tests using the double ring infiltrometer were carried out at eight
(8) sites of major soil series taking into account the land use such as sugar cane; pasture,

paddy, fruit and vegetable. According to demand, surface and subsurface intake-rate were
measured in order to check the internal drainage of the soils. - :



: 2.3 Soil Lege_nd

In the design of the soil legend by the Soil Survey Project, mapping units have been
-grouped c1cccz)rdmg to their oécurrence in the landscape (physiography). Mapping units in
~each physwgraplnc unit have been grouped on the basis of differences in parent material.
Further sub-division in the legend have been made according to the degree of profile
differeritiation and soil development. Each mapping wnit in the sub-division was
differentiated depending on the specific soﬂ characteristics such as soil depth, colour,
texture and sahmty D-1 :



3. SOIL MAPPING UNITS

According to the soil map preparcd by the Soil Survcy Pro_;ect a total of 27 mappmg.
units were identified. Their mapping units include 16 consolidation, one (1) association,
two (2) complexes, two (2) undifferentiated soils and six (6) miscellaneous areas, The -
mapping units are briefly described according to the guidelines of the Soit Survey Manual

and soil classification was carried out awerdmg to Soil Taxonomy o :

The complete soil Iegcnd which includes some new soil series and assoclanons is s‘lown
in Table D-1 and the main soil characteristics of the major mappmg units are shown in

Table D-2. A detailed description of the soil mapping units is given under the item of soil
series description. Land capability classes for the mapping units are described in Chapter.
6 under land capability classification. Extents of mapping units in the study area are
shown in Table D-3. General description of the mapping units is as follows:

(1) PRb1 - Caymanas clay loam - loam:

These soils are deep, well drained, brown, stratified, fine silty soxlv, They occur in level,
smooth areas on the recent alluvial plain.

(2) PRb2 - Dawkins clay loam - loam:

‘These soils are deep, well drained, stratified, medium textured soils with surface soils of
clay loam and loam textures. They occur on level, smooth areas near stream channels and
old river beds.

(3) PRb3 - Whim clay loam:

These soils are deep, well drained, moderately medinm textured soils developed on recent
alluvium of river plains. The soils occur on level, smooth sites along mdjﬂl‘ stream
channels.

(4) PRb4 - Ferry silty clay:

These soils are deep, moderately well drained, grayish brown, strong calcareous,
stratified and fine textured soils, typically with high silt content. They are developed over
recent alluvium and occur at the lower end of the constant seaward slopmg part of the
coastal plain.

(5) PRb4a _

This mapping unit is similar to Ferry silty clay but differs i the amount of sodiun salts in
the subsoil and substratum. The soils occur in the low-lying areas bordcrmg the sea and
water-logged areas nearby.,



(6) PO - I@dge clay, salineas’od'ié.: '

T lwec smls are moderately well drained, decp, reddish brown, cracking chy soils
_ ocwrrmg on shghtly eievated sites on the old ailuvial plain.

7 P()c“‘isa Lodge; clay, sa11ne~sod1c

_ Thesa so:ls are smniar to Lodge chy but differ in the amount of sahmty and sodicity in
the surface hyers.-. The soils occur on lower slopes of the clay plain towards the sea.

(8) POCZ Qhurchpen clay:

These soﬂs are 1mpcxfectly drained, deep, brown and dark yellowish brown cracking
soils. The soils occur-on level plams in relauvcly large areas towards the centre of the
study arca. : _

{9) POcQ/sa - Chizrchpen c.lay, saline-sodic:
The saline-sodic phase of Churchpen clay is similar to Churchpen clay but differs in the

amount of sodium and other slats in the substratum. The soils occur on low-lying
posnmns bordcnng Churchpen cldy towards the sea.

(10) POcS Bodlcs clay:

These soﬂs are imperfectly drained, deep, mixed yellowish red and brown firm cracking
clay soils. The soils occupy slightly concave sites on the alluvial clay plain and occur
towards the extreme western extremity of the study area.

(1) POc4 - Horse Cave clay;
These soils are deep, imperfectly drained, ellewish brown firm cracking clay with
typically a dark yeﬂow:sh brown granular surface mulch The soﬂs are developed on old
alluvium.
(12) PQcS - Salt Island clay:
_ These are deep, imperfectly drained, cracking clay soils. The soils occupy level, smooth

sites on the lower slopes of the clay plain towards the sea. They are developed on old
alluvium where salinization in the sub-surface has been caused by sea water intrusion.

(13) POcﬁ Sydenham ciay
These soﬁs are zmperfectly dramed deep, brown and dark greyish brown mottled firm

clays. The soils occupy level, smooth sites and slightly concave positions on the clay
plain.

D-5



(14) PGcofsa »'Sydenham clay, salinc»sodic:

These soils are similar to Sydenham clay, but differ in salmlty and sodicity in the
substratum. The soils occur mainly towards the centre of the study area. :

(15) POc7 - Springfield clay:

These soils are poorly drained, deep, very dark grey and brown mottied 'craéking clays
accurring in slightly depressed sites on the old alluvial plain and-along shallow drainage
ways. '

(16) POd1 - Colbeck clay

These soils are well drained, deep yellowmh rcd to reddish brown clays They oceur on
elevated sites on the old alluvial plain in intermediate positions towards the limestone
hills. :

(17) POAL - Colbeck-Bodles Association:

This mapping unit consists of an association of Colbeck soils occupying the upper parts
and crests, and Bodles soils on the lower sites of the nndulating plain.

(18) HLCI - Rockland - Hellshire Complex:

The mapping unit consists of a complex of Rockland (about 50%) and Hellshire (about
30%). Hellshire stony loam is a somewhat excessively drained, shallow, red to reddish
brown stony loam and clay loam developed over limestone. They occupy the refatively
small areas between Rockland.

(19) HL.C2 - Union Hill Ustic Vanant Hellshire complex

This mapping unit consists of a complex of Umcm Hill smls comprising about 60% and '_
Hellshire soils about 30% of the mapping unit. Both soils are developed on limestone
rocks. Union Hill Ustic Variant is a somewhat excessively drained, mioderately shaliow,
strong brown, stony clay loam and clay with a very dark brown stony to gravelly clay
loam surface soil. :

(20) TMX1 - “Salina" Undifferentiated:

These are extremely saline areas located between the sea, mangrove swamps and the
alluvial coastat plain soils. They consist of poorly drained, deep, strongly saline and sodxc
soils of varying textures. :

(21) TMX2 - "Mangrove" Undifferentiated:

The mapping unit consists of areas that are covered with a thick growth of mangrove
rees. ‘They occur along the sea coast and inlets and are always under saline water.



4. SOIL CLASSIFICATION

The soils in the study area are classified into five(5) orders, seven(7) sub-orders, nine(9)
great-groups and ten(10) sub-groups in the higher categories of classification as shown
. in Table D-4. The five(5) orders are Molhsols, Vertisols, Inceptisols, Entisols and
Alfisols. Soil classification at the family level are shown in Table D-5 and are correlated
with the FAO/U NESCO system

4 1 Sosl Senes I}escnpiwn -
4 1 1 Smis formed on recent aliuvxum
' (1) Caymanas Senes (PRbI)

Caymanas soils are mcmbers of the fine silty, mixed,. 1sohyperthermlc Typic
Haplustolls. The soils are well - drained, deep, dark yellowish brown with a
‘characteristically dark brown and very dark grayish brown humic surface layer. They are
developed on recent altuvium where they occupy smooth sites mainly on somewhat
high’ér tefraces of the Rio Cobre fan“deposits;

Iy;pgggl Froﬁ e g‘_agmanas loan

The followm g profﬂc was exammed at Lime Tree Grove, St. Catherine. It has
approximate 391000 N and 576000 E. The site is on a smooth, level plain at an elevation
of about 16 n and under irrigated sugar cane.

Apl - 0-15cm. 'Vcry dark grayish brown (10YR 3/2) moist and dark brown (IGYR 3/3)
‘dry loar; strong angular and subangular blocky structure; very hard (dry) firm
(mmst) and sticky and plastic (wet); common coarse, many medium and fine

- pores; common fine, few medium roots; worm casts and ants; non-calcarecous;
clear smooth boundary, pH 7.9.

- Ap2 15- 34 cm. Very dark grayish brown (IOYR 3/2) moist and dark yellowish brown

o (10YR 3/4) dry loam; moderate coarse medium angular and subangular blocky
structure; extremely hard (dry), firm (moist), very sticky and plastic (wet); few
medium, many fine pores; few fine roots; non calcareous; gradual boundary;
pH 8 0.

Bwl - 34- 64 cm. Dark vellowish brown (10YR 4/4) moist and yellowish brown (10YR
- 5/4) dry silt-loam; weak, medium and fine subangular blocky structure; very
sticky and very plastic (wet); common medium, many fine pores; few medium

- and fine roots; calcareons; gradual boundary; pH 8.2,



Bw2  64-122 cm. Dark yellowish brown (10YR 4/4) dry and dark yellowish (10YR
3/4) moist silt loam; weak medium and fine subangular blocky structure; very -
sticky and plastic (wet); few medium, common fine pores; few fine roots;
strongly calcareous; gradual boundary; pH. 8.3, AU '

Thickness of the A horizon ranges from 20 to 35 cm and it has typically moist colour

values of 2 or 3 and dry colour values of 3 or 4, Organic matter level is more than-1%

(mollic epipedon). Typical textures are generally clay loam and loam, silty clay ioam and
silt loam, infrequently silty clay. Structure is strong, medium angular and subangular-
blocky. The cambic B horizon has a hue of 10YR values of 4 to 6 and chroma of 4 to b..
Typical textures are silty clay loam, silt loam and loam high in silt, becoming sandy loam

and lighter with increasing depth. Substratum with fine-sandy. textures often occurs

below 100 cra. Structure is weak, coarse and medium blocky. Few gravels may occur in

places. : o

Caymanas soils are strongly calcareous. Soil reaction. (pH) ranges- from mildly to
moderately alkaline throughout. The soils are non-saline and non-sodic throughout.
Permeability is moderately rapid to rapid. Natural fertility is high. Workability. is
relatively easy and seedbeds are easy to prepare. Caymanas soils occur on the same
Jandscape as the Dawkins and Ferry soils. The Dawkins soils are coarse loamy-and occur
along streams and old stream channels. Ferry soils occur on the lowest part of the alluvial
fan and are clayey in the subsurface layers and substratum. Caymanas soils ocoupy
extensive flat arcas mainly in the eastera part of the survey area.

(2) Dawkins Serics (PRb2)

Dawkins soils are coarse loamy, mixed, ischyperthermic, Typic Haplustolls (formerly
Caymanas sandy loam) occur on recent alluvial fans on level, smooth sites along the Rio
Cobre and old stream channels, They are deep, well drained soils with a typically dark
brown and very dark grayish brown humic surface layer. A horizon has weak, coarse,
blocky structure and subsurface layers are weak, coarse, blocky to massive loams and
sandy loans, becoming more sandy with depth. :

Typical Profile : Dawkins loam

The following profile was examined at Cow Park farm, St. Céthérine. It has épproximaté
coordinates 396000 N and 585000 E. The site is on a flat alluvial plain in an abandoned
sugarcane cane field. _ '

Ap 0-40 cm. Dark brown (10YR 3/3) both moist and dry loam; weak, coarse.
subangular blocky; hard (dry), friable (moist), non sticky and non plastic (wet);
few medium and common fine pores; many very fine and few medium roots; very
few hard, small, irregular iron and manganese nodules; clear, smooth boundary;
pH 8.2, :

Bwl 40-90 ¢m. Dark yellowish brown (10YR 4/4) moist and light yellowish brown
(10YR 6/4) dry loam with a band of fine sand at 90 to 98 cm; few fine faint

yellowish red (SYR 5/6) mottles; weak, coarse subangular blocky; slightly hard =

D-8



' (dry), frxabld’ (1'1"101%), non sticky and-non plastic (wet); common very fine and
- few ‘medium pores; common very fine and few fine roots; abrupt, smooth
'_ -boundary, pH 8. 4 ‘

C ',90 15{) cm, Yellow1sh brown (IOYR 6/4) motst foam with few fine faint
- yellowishred (S5YR 5/8) moist mottles; weak, coarse subangular blocky; slightly
~hard (dry), friable (mmst) non sticky and non plasnc (wet); few fine and

: common very fine roots, pH 8 4

The A horizon is 20, 1045 cm thlck and Lypxcally dark, with a hue of 10YR and values
and chroma of 2 or 3 and dry values of 3 or 4, {(mollic epipedon). Texturées range from
clay loam to loam, high in silt. Subsoils have a hue of 10YR, with values of 3 to 5 and
chroma of 3'to’8, Textures range from fine sandy loam to loam and loamy fine sand, and’
siructure 18 weak, coatse, subangular, blocky. Substratum often has sandy texture, with -
gravels in places. 1t is calcarcous throughout, Permeability is rapid, Soils are highly
calcareous and soil reaction (pH) rangcs from neutral to moderately and strongly alkaline.

~ They are non-saline and non-sodic throughout. Natural inherent fertility is high.
Workabﬂlty is good and sepdbeds aré easy to prepare.

.Thb soﬂs occur on leveesin rclahvciy small areas along sirecams and old stream channels
in the eas.tem part of the survey area.

Dawkms 'soﬂ fo_rm_s_—p_art of the same }an'd_s'cape as Caymanas and Ferry soils. Caymanas
-and Ferry soils have fine silty and fine control sections respectively.
(3) Whim Series (PRb3)

Whim soils are fine loamy, mixed, isohyperthermic, Udic Haplustolls that occur on
smooth and level somewhat higher terraces of recent alluvium along stream channels.
'They consist of well drained, deep, dark yellowish, brown, moderately fine textured
soils with a typically very dark grayish brown humic surface layer.

Typical Profile :: Whim ola‘{ loam

The foilowing profile ‘was located in the Bushy Park area, St. Catherine about 50 m
along the Coleburns Gully from the aqueduct. It can be found at approximate coordinates
373000 N and 528000 E. The sxtc is on level land under irrigated sugar cane.

Ap '_ 0- 23 cm. Very dark graylsh brown (IOYR 3/2) moist and (10YR 4/2) dry clay

" loam; medium angular and subangular blocky; firm (moist), slightly sticky and

' .plasnc (wet):; few medium tubular and vesicular pores; common medium and fine
roots, few worm cast; few iron nodules, clear smooth boundary; pH 7.5.

Bwl - 23 38 cm, Brown to dark brown (IOYR 4/4) moist clay loam; moderate coarse
' and medium: angulal and subangular blocky; firm (moist), sticky and plastic
' '(wet) patchy, thin cutans on ped faces; many medium and few fine tubular pores;
- common medium vesicular pores; common mcdlum and few fine roots; many
" ‘worin casts; gradual, smooth boundary; pH 7.8,
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Bw2  38-90 cm. Dark yellowish brown (10YR 4/4) moist with inclusions of brown to
dark brown (10YR 4/3) moist sandy-clay loam; moderate to weak, coarse parting
to medium and fine angular and subangular blocky; firm (moist), slightly. sticky
and plastic (wet); patchy, thin clay cutans on ped faces; common medium and fine
tubular and common medium vesicular pores; very few medium and fine roots, .
common worm casts; common rounded gravels; clear, smooth boundz—ny‘ pH 8 0.

Cl 90-140 cm, Brown to dark brown (1OYR 4/3) moist sandy clay loam, We’lk
coarse parting to medium and fine angular and subdngular blocky; firm (moist),
slightly plastic (wet); many fine, few medium tubular and few mcdlum and fine
vesicular pores; very few medium roots; pH 8.0, :

The A horizon has a hue of 10YR and mfrequently 1.5 YR thh typlcally molst celour'
value and chroma of 2 or 3; dry value may be 3 or 4 (mollic cpxpedon) Texture is clay.
loam but may be sandy clay. The subsoil has a hue of 10YR and infrequently 7.5YR
with values of 3, 4 or 5 and chroma of 2 to 4. Texture ranges from sandy clay to clay
loam. The structure is moderate, coarse to medium subangular to angular blocky.
Substratum below 100 cm sandy clay loam but may be sandy loam or more sandy in
places.

Calcareousness is variable but gencra]!y shghtly to stfongly calcarcous thwughom
Natural festility is bigh. Workability is good and seedbeds are relatively casy to prepare.
Soil reaction (pH) is mildly to moderately alkaline. The soils are non saline and non-
sodic. Whim soils occur in association with Lodge, Churchpen and Salt Island soils that
all occupy older alluviom of the clay plain. They are relatively minor in extent and occur
in two (2) relatively small areas along the Colebutns and Bowers gullies.

(4) Ferry Series (PRb4)

Ferry soils are fine, mixed, isohypeithermic, Typic Hapiustolls They oceur on Icvcl '
smooth areas on the lower part of the alluvial fan, They are moderately well drained,
deep, silty clay loam with a dark brown, silty clay, humic surface soil. The subsoils are
fine clayey, high in silt and have common mottles.

Tynical Profile : Ferry silty clay

The following profile was examined at Caymanas Estate, st. Catherine. .It oceurs at
approximate coordinates 410000 N and 589000 E. The site is flat and under ungated
sugar cane. : _ o

Ap  0-20 cm. Dark brown (10YR 3/2) moist silty clay; modej‘ate str_oh_é, med:.um and
fine subangular blocky structure; hard (dry), sticky and plastic- (wet); common,
very fine roots; few calcareous shell fragments clear smooth boundary; pH-7;7. '

Bwl 20-60 cm. Dark yellowish brown (10YR 4/4) moist sﬂty clay With a band of sand
between 40-60 cm and few fine, faint and strong brown (7. SYR 4/6) mottles;
moderate, coarse subangular blocky, parting to moderate, fine angular and
subangular blocky; very firm (moist), sticky and plastic (wet); few medium and
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common fine pores; few fine and common very {ine roots; few worm cast; few
white calcarcou‘; gmve]s, dbl upt wavy boundary; pH 8.2.

Bw2 60- 90 cm (xraylsh bmwn (2 SY 5/2) moist silty clay loam with many mediom
o dlbtl!l(.‘.t brown (7.5YR 5/6) mottles; moderate, coarse subangular blocky; friable
(moist), sticky and plastic (wet); few medium and common fine pores; few fine
~and very fine roots; few shells and decayed roots; abrupt, wavy boundary;

' pH 8. 4 :

Bw3 90-140 cim. Dark grayish brown (2.5Y 4/2) moist silty clay loam with many

- medium, prominent dark yellowish brown (10YR 3/4) moist mottles; coarse

columnar structure; sticky, plastic (wet); few medium and common fine tubular
pores; few fine roots; clear, smooth boundary; pH 7.8.

CI  140-154 cm. Light brownish gray (2.5Y 6/2) moist silty clay loam with few fine
-~ distinet, ‘strong. brown (7. 5YR 5/6) mottles; massive structure; friable (moist),
stightly and sticky (wet); few fine pores; common shells; pH 7.8.

The A honzon from 18 to 30 cm has a typically 10YR hue with both value and chroma
of 2 or 3 moist and a value of 3 to 5 when dry, Its texture ranges from silty clay to clay
and silty clay loams. Structure ranges from strong to moderate, fine and medium angular
blocky. The B-horizon has a hue of 10YR or 2.5% with moist values of 4 to 6 and
chroma of 2 to 5. Subsoils are moderate to weak, coarse to medium blocky silty clay,
clay and silty clay loam. A band of sandy texture oftent occurs between 40 and 60 cm
- depth. Distinct brown and gray mottles may occur below 50 cm. Lower subsurface
layers and substratum may have lighter textures of sandy loams, loamy fine sand and
~ sands often below 100 cm. Ferry soils are strongly calcareous throughout. Soil reaction
(pH) ranges from mildly and moderately to strongly alkaline in lower substratum.
Permeablhty is modcrately rapid and available moisture capacity is high, Ferry soils are
nion to slightly saline in the topsoil and upper subsurface layers but may become
moderately saline in the substratum especially in low-lying areas near the sea or near
swamps. They may also be sodic in lower portions of the profile. Natural fertility is
high, Ferry soils resemble Caymanas and Dawkins soils which occur in the same
landscape but have finer textures. They occur in relatively large areas in the eastern and
north eastern part of the survey area bordering the sea and its inlets.

4. 1.2: Soils formed on old alluvium

6)) Ledge Senes (P()cl)

Lodge soils are fine, montmenilomtlc 1sohyperthemn<,, Typic Chromusterts that occupy
nearly lf:yel to level sites on the clay plain. They are moderately well drained, deep and
characteristically have reddish brown to brown colours, They crack deeply when dry,

and slickensides are common in the lower part of the solum, Soil permeability is slow
when wet. .
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Typical Profile : Lodge glay loam

The following profile was located on Lodge Farm approxxmately 1 .5 km south of Bodles
Research Station, St. Catherine in the Old Harbour area. Its location is on coordinates at
approximately 36900 N and 504000 E. The site is located on a level plam ina pasture
field. _ _

Ap  0-28 cm. Dark brown (7.5YR 3/2) moist clay loam; moderate, medium
subangular blocky parting to granular; firm (moist), slightly sticky and plastic
(wet); well developed pressure faces; common fine tobular and vesicular pores;
common fine roots; few worm casts; common round manganese concretions;
clear wavy boundary; pH 7.3. - -

AC1  28-50 cm. Reddish brown (5YR 3/3) moist clay; moderate coarse and medinm
angular and subangular blocky; firm (moist), plastic (wet); common weakly.
developed slickensides; few fine pores; few fine roots; few worm casts; cornmon
{fine manganese concretions; clear smooth boundary; pH 7.8,

AC2  50-90 cm. Reddish brown (5YR 3/3) moist clay loam; strong, coarse and
medium angular and subangular blocky; firm (moist), plastic (wet); many jarge
well developed slickensides; few fine pores; few fine roots; commen fine
manganese concretions; diffuse , smooth boundary; pH 7.8.

C 90-140 cm. Reddish brown (8YR 3/3).moist clay loam; moderate, medium
angular blocky; firm (moist), sticky and plastic (wet); common poorly developed
slickensides; few fine pores; very few fine roots; few rounded manganesc
concretions; common lime gravels; pH 7.8, :

The moist colours of the upper 30 cm of the A horizon are typically 7.5YR and 5 YR
with chiroma of 2 or 3 and value of 3. Infrequently moist surface colours in the Jower part
may have values of more than 3. Thickness of the: A horizon ranges from 20 to 40 cm.

The subsurface layer has strong coarse block structure with large well developed
slickensides. Colour is typically 5YR but may be 7.5YR, with values of 3 to 5 and
chroma of 3 to 6. Mottles are characteristically absent, Profiles are non to sltghtly.
calcareous throughout. Soil reaction (pH) ranges from slightly acid to neutral in the
surface layers becoming moderately atkaline below. :

Lodge clay is generally non-sodic throughout but may become SDle around 1000m and
below. The surface layers are generally low in soluble salts but the content may increase
to slightly and moderately saline in the lower part and substratum where few salt streaks
may be present. Lodge clay forms part of the same landscape as Churchpen Bodles and
Colbeck soils but is better drained than Churchpen clay and Bodles clay. Unlike Colbeck.
clay, it is a deep, cracking clay soil. Lodge soils are difficult to work because of the
heavy clay which become very hard when dry and very sticky when wet. It can only be
cultivated under a narrow range of soil moisture conditions. The lodge series is limited i m
extent and occurs exclusively towards the western part of thc survey area.
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(2) C‘hurchpen Serigs (POcZ)

_Sml% of the Churchpen series are fine, montmorliloxutxc, isohyperthermic, Typic
Chromusterts occurring on neacly level old alluviur and marine deposits. They are
imperfectly drained, deep and characteristically have dark brown surface soil colours.
Cracks are common and gilgai are generally well developed where the soil is
undisturbed. Permeability is slow when wet,

'pr_ggl__qﬂl_@ Qﬁﬂ&@ﬂd@x

The followmg proﬁle was on. the Bernard Lodge estate, St. Catherine. It occurs at
approximate coordinates 377000 N and 572000 E. The site is on a nenrly level plain
under ungated sugar cane, Elevatlon i apprommately 13 m.

Ap 0 32 cm. Dark brown (IOYR 3/3) moist clay; ‘strong, medium and fine

-+ - subangular blocky; slightly hard when dry and slightly firm when moist, sticky
“and plastic (wet); common fine tubular pores; common fine, few medium roots;
ants and worms in horizon; few fine manganese concretions and hmestone
graveis clear, smooth beundary, pH 8.3.-

AC = 32- 106 cm. Daxk yellomsh brown (10YR 4/6) moist clay; coarse to medium
' subangular blocky; manganese stains present; firm (moist), sticky and plastic
(wet): common well developed; few medium tubular pores; common medium,
few fine roots;. soft manganese concretions and common limestone graves;

- diffuse boundary ; pH 8.2.

C1- 106-150 em. Yellowish brown (10YR 5/8) moist clay; common medium angular
and subangular blocky; firm (moist), sticky and plastic (wet); common well
developed slickensides; few medium tubular pores; common, medium, few fine

' tubular pOI'GS‘ COmmMmon manganese concretions and fimestone gravels; pH 8.4,

The A horizon is 20 to 50 cm thlck and has predominantly hue of 10YR and moist value
and chroma of 2 or3 rcspeuhvel y. It is clayey but may range from sandy clay to silty clay
with few gravels in places near the hills. The AC and C horizons have mainly 10YR hue
" with occasionally 7.5YR and 2.5Y, values are 3,4 or 5 and chroma 4, 5 or 6 to 8,
Stickensides are well developed and are many. Depth of the cracks where not irrigated
and dry, range from 50 to 80 cm (1 cm wide), Texture is clay throughout, with clay %
- ranging from 40 to 60, Towards the recent alluvial soils in the eastern part of the area
~ substratum may be sandy below one metre. Few gray and reddish brown mottles may
occur, starting from 50 ¢in and increasing with depth. It is non to slightly calcareous,
“ Salt and sodium content is variable both within the profile and in extent. Generally, they
aré non saline to non sodic in topsoil, becoming slightly to moderately saline below. Soil
reaction (pH) ranges from neutra! to moderately alkaline in topsoil, becoming milding to
mo-deratcly a]kahne

_ Churchpen series occurs in the same landscape as Sydenham, Lodge and Springfield

- Series. Churchpen soils are better drained than Springfield soils whereas Lodge clay is
_ better drained than Churchpen clay, having typically reddish brown colours in the
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substratum. Sydeaham clay has chroma of less than 1.5 in the Qurface layer “The soils
are very extensive, mainly in the central pomon of the survey area. Indwxdual area‘; are:

usmlly large.
(3) Bodles Series (POc3)

* Bodles soﬂs are fme, mommonllomuc 1sohypen:hcrm1c, Typic C‘hromusferts occupymg
“level, smooth, slightly concave sites on the old alluvial clay plain. They are deep,
imperfectly drained, mixed brown and yellowish red distinctly mottled clay, The soils. -
crack when dry and permenbility is very slow when wet. Stickensides are well developcd.
in the lower substratum, They are shghtly to moderately saline in the subsu’atum

,.,P_G_ng_! .

The following profile was examined at Bodlcs Research Station, St. Catherine. It occurs_
on ceordinates 375000 N and 504000 E. The site i locatcd in-level, smooth irrigated

pasture.

Al 0-21 cin. Dark brown (10YR 3/3) moist clay loam; moderaie, coarse and medivm
subangular block breaking into medium and fine subangular blocky; hard (dry),
firm (1roist), sticky and plastic (wet); few medium tubular and common medium
vesicular pores; very few worm casts; few ifon and manganese concretions; clear,
irregular boundary; pH 8.0. - :

AC1 21-52 cm. Yellowish brown (10YR 5/3) moist and yellowish red (5YR 4/6)
moist clay; strong, coarse subangular blocky; hard (dry); firm (moist), sticky and
plastic (wet);sticky, plastic (wet); few pressure faces; many medium vesicular.
pores; very few roots; few small ;ron manganese concrcuons, graduai wavy
boundary; pH 7.4. : :

AC2  52-64 cm. Mixed brown (10YR 5/3) moist and yellowish red (5YR 4/6) moist
clay; strong, coarse subangular blocky; hard (dry), firm (moist), sticky and
plastic (wet); many slickensides; many very fine tubular common medinm and
fine vesicular pores; common fine roots; few small manganese concretmns
gradual, smooth boundary; pH 7.1, :

ACgl 64-76 cm. Yellowish red (YR 4/6) clay with common distinct gray (SYR 6/1)
moist and reddish gray (5YR 5/2) moist mottles; sirong, coarse angular and
subangular blocky; hard (dry), firm (moist), sticky and plastic (wet); very fine
tubular and few medium vesicular -pores; commeon very fine roots fow salt :
crystals; clear, wavy boundary; pH 6.5. : '

ACA  76.94 cm, Reddish brown (SYR 4/3) meist’ciay_ loam Strong, coarse angular
blocky and subangular blocky; hard (dry), firm (moist), sticky and plastic (wet);
few medium pores; very few fine roots; gradual, smooth boundary; pH 6.3.

AC5  94-140 cm. Dark brown (7.5YR' 4/2) moist sandy CIa.-.y;. sirohgg_ coét'ée .énd.
medium angular and subarigular blocky; hard (dry) firm (moist); common well
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- developed slickensides; few medium vesicular pores; very few fine roots;
common hard mang,anese Loncretlons, pH 6 3.

Thlckness of the A honzon r'mgee from 15 to 30 cm and has typically 10YR hue and
colour value and chroma of 2 or 3. Textures range from clay to clay loam in places. The
underlying layer is 10YR with values of 3 to 5 and chroma of 3 to 6, The texture ranges
- from clay loam to clay and sandy clay. The stracture is strong, coarse, blocky, with
' common well deveiopcd shckenmdes '

Gray and wh1te mottlus are common, Few gypsum crystals occur in some pedons.
Bodles soils are non calcareous to slightly calcareous. Soil reaction (pH) ranges from
modcrately 1o mﬁdly alkahnc in'the upper parts to neutral below,

'I‘he A and AC horizons are non sahne and non sochc but become generaily shghtly to
‘moderately saline below 50 cm, This soil is difficult to work because of heavy surface
- 'soil textures that become hard when dry and btlcky when wet, Overall fernhty is fair to

| .hzgh Pemxeab:hty is siow when wet. '

Bodles soils resemble many of the other crackmg smls of the clay plain but they have
mixed mottled colours in the substratum. The soils are very limited in extent and occur in
~ relatively small sections in the western part of the survey area.

{4) Hnrse Cave Series (P0c4)

Horse Cave soﬂa are cla‘;smcd as fmc, montmonllomuc isohyperthermxc, Enuc
Chromusterts. They occur on level, smooth areas occupying slightly lower sites on the
- clay plains that are separated from the sea by limestone hills that partially enclose them.
They are imperfectly drained, deep, yellowish brown cracking clays with a well
developed mulch They hava a moderately io strongly saline substratum.

| yp;ggl Proﬁlg gg gQﬁ veclay.

lhc fol!owmg profﬂe was e,xannned at March Pen, St. Catherine, at an elevation of 6 m
above sea level. The location is found at approximate coordinates 374000 N and 561000
E. The site is on a level plain and is left in ruinate.

Ap  0-18 cm. Dark yellowish brown (10YR 4/4) moist clay; strong, coarse parting
" into fine granules; very hard (dry), firm (moist), sticky and plastic (wet); common
- medium and fine tubular pores; few vesicular; common medium and fine roots;

ants present; clear, smooth boundary; pH77.

ACL 18 57 cm, Yeilow1sh bfown ( IOYR 5/4) moist clay; strong, coarse and medinvm

subangular blocky; very hard (dry), sticky and plastic (wet); few medium and fine
tubular and few fine interstitial pores; common fine roots; few medium, common
manganese concretions; graduai smooth boundary, pH 8.4. '

o cr 57 120 em; Dark yellowish brown (J0YR 4[6) moist clay with inclusion of dark
SRR bmwn { 10YR 4/3); strong, coarse and medium subangular blocky; very firm
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(moist), sticky and plastic (wet); common pressure faces and few moderately well
developed slickensides; few fine vesicular and tubular pores; few fine roots;
manganese concretions present; gradual, smooth boundary pH 7. 9

C2  120-150 cm. Yellowmh brown (10YR 5/6) clay w1th inclusions. of d:uk brown
(10YR 4/3); moderate coarse and medium subangular blocky; very firm when
moist and sticky plastic when wet; few pressure faces and few moderately well
developed slickensides; few fine vesicular and few - pores; few fine roots;
manganese concretion present; pH 7.5, Cracks at the surface extends to a depth of :
107 cm. o _

The undistributed soil shows that gllgal is well developed together. w1th a rather thlck
granular surface mulch., Thickness of the A horizon ranges from 15 to 40 cm. Moist
colours are 10YR hue with values of 4 to 6 and chroma of 2 to 4. Characteristically, it
has a strong, fine subangular blocky to granular surface mulch ranging in thicknéss from
t0 10 10 20 cm. Colours of the subsurface layer are 10YR with values of 4 to 6 and
chroma of 4 to 8. Texture is clay throughout with moderately well developed
slickensides, The soil is calcareous throughout. A and AC horizons are non saline
becoming moderately to strongly saline below 40 to 60 cm depth, Sodicity is variable but
may increase with depth. Soil reaction (pH) is mildly alkaline in topsoil becoming mildly
to moderately alkaline below, Permeability is very low when wet. _

Horse Cave soils occur within the same landscape as Salt Island and Churchpen non to
slightly saline, lacks the thick surface mulch and has a darker surface layer. Soils of the
Horse Cave series are not very exiensive. They occur in two relatively large areas
towards the southern portion of the plains near the Hellshire Hills. :

(5) Salt Island Series (POCS)

Salt Island soils are fine, montmorillonitic, isohyperthermic, Typic Chromusterts. They
occupy rather low-lying position on the old aliuvial clay plain towards the sea. They are
imperfectly drained, deep, dark brown cracking clay soils that are strongly saline and
sodic throughout. Surface mulch with gilgai is prominent where undzaturbed :
Slickensides are common and well dcvcloped

- Typical Profile : Salt Island clay

The following profile was described at Har:ﬂands St. Catherine apprdximateiy 3 km south
east of Hartlands Farm House, Its approximate coordinates are 374000 N and 549000 E.
The site is on level ruinate land that was under irrigated sugar cane many years ago.

Ap  0-35 cm. Very dark grayish brown (10YR 3/2) moist clay; moderate, coarse
medium and fine subangular blocky structure; firm (moist), sticky and plastic
(wet); few medium and fine tubular pores; common medium dnd few fine roots;
few shells; gradual smooth boundary; pH 7.8. -

AC  35-93 ¢m. Dark yellowish brown (IOYR 5/8) moist clay _with few faint ygilowish
brown (10YR 5/6) mottles; medium and fine angular and subangular blocky
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- '.rstruclure, flrm (mmst), sncky ‘and plastic (wet); common well developed
-~ slickensides; few fine tubular pores; few fine decayed roots; common fine soft
manganesc nodules gradual smooth boundary, pII 79.

cl1 o 93 140 cm: Dark ycllowxsh brown (IOYR 4/6) mmst c{ay, moderate medium and

2 fine subangular blocky; firm (moist), sticky and plastic {(wet); common well
developed slickensides; few fine tubular pores; few fine and medium roots;
common gypsum crystdls beiow 128 cmy; common manganese concretions;
pH 8 3. ,

Moist colours_ of the upper 30 ciﬁ_of the A horizon are typically 10YR hue with a value
and chroma of 2 or 3. Its thickness ranges from 30 to 50 cm and it is overlain by a
surface mulch of strong, fine, granular structure. Textures are clay to sandy clay.

The AC horizon has 10YR hue and infrequently 2Y with values of 3 to'6 and chroma of
3 to 8. Texture is clay throughout with moderate to strong, coarse to medium subangular
and angular blocky structure and well developed slickensides. This soil is strongly saline
and sodic throughout. The occutrence of gypsum is quite variable in the amount and
depth at which it occurs. It usually occurs below 50 cm increasing with depth. Reaction
(pH) ranges from mildly alkaline in the surface layers to moderately alkaline below. The
soil is slightly calcareous threughout, Permeability is very slow when wet.

Salr Island soils resemble Horse Cave soils that have non to slightly saline surface layers,
"Salinas",. Churchpen and Sydenham soils. Sydenham soils have a dark gray surface
layer, Both Churchpen and Sydenham soils are non saline and non sodic in the surface
layers and upper parts of the substraturn. It differs from the “Salinas” in that these salinas
are poorly drained. Salt Island clay is fairly extensive in the southem parts of the survey
area bordering the mangrove swamp and "Salinas”.

(6) Sydenham Series (POcﬁ)

Soﬂs of the Sydsnham series are fine, montmorillonitic, isohyperthermic, Typic
Pellusterts. They are imperfectly drained, deep, dark yellowish brown and brown clays
~ with typically a dark gray gritty surface layer. They occupy the smooth level slighdy
concave sites on the old alluvial plain. Cracks are well developed when not irrigated.
Slickensides are well developed in the substratum. Permeability is very slow when wet.

'I‘yp‘ _iéal- Prgzﬁlc : Sg.denham clay :

The following profile was examined at Corletts, about 2 km south of Spanish Town. Its
- approximate location is at co- oxdmates 391000 N and 563000 E. The site is level
smooth, shghtly concave.

Al -'{}-33 cm, Very dark gray (IOYR 3/1) moist- clay, moderate, medinm and fine

: - subangular blocky; very firim (moist), very sticky and plastic (wet); common, fine
and few medium vesicular pores; few fine interstitial pores; many fine, few coarse
and medium roots; many ants present; many fine grains (white); gradual wavy
boundary; pH 8.4. '
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AC  33-65cm. Dark grayish brown (2.5Y 4;’2) moist clay with strong, brown (1. SYR
5/6) mottles along toot channels; moderate, coarse- and. medinm Sub‘mgnlar.
blocky; hard when dry; very firm (moist), very sticky and plastic (wet); commnon
medinm to coarse slickensides; few fine and medium tubular and vesicular pores;
common fine and few coarse roots; many white grams, Gradn‘ﬂ dlffuse boundary,

pH 8.5.

Cl 65-105 cm. Brown (10YR 5/3) moist clay; moderate, coarse medium and finc
subangular blocky; hard when dry, very firm (moist), very sticky and plastic
(wet); many slickensides; few fine pores; few fine and few coarse roots, many
white grits; gradual smooth boundary; pH 7 9. : :

¢ 105- 125 cm, Dark yc}bvnsh brown (IOYR 4/4) moist %andy clay Ioam, massive;
very firm moist, very sticky and plastic (wet), hard when dry; many pressure
faces; few fine pores; few roots; many very fine gypsum;- grits: presant many
manganese nodules; clear, smooth boundary, pH 7.1, :

C3 125 em. Dark yellowish. brown (IOYR 4/6) moist sandy clay weak coarse and _
medium angular blocky; slightly sticky and plastic (wet), firm (ipoist); comimon
slickensides and pressure faces; common fine tubular pores; few fine roots;
CONMWNON Manganese stains; common gypsum crystals; pH 7.3, :

The surface layer is about 15 to 40 cm thick with very dark gray- gritty cracking clay,
having values of less than 4 and chroma of less than 1.5. AC and C horizons have hue of
10YR and 2.5Y, with values of 3 to 6 and chroma of 2 to 4. Mottles are few or common
in the lower subsoil, fine and medium size in shades of brown, dark brown, olive brown
and greenish gray. Slickensides are common and structure is strong, coarse and medium
blocky. Depth of cracks ranges from 50 to 80 cm when dry. o

Soil reaction (pH) is mildly to moderately alkaline in the upper horizons becoming neutral
to moderately acid in the substratum. The soils are non-saline in the topsoils, becoming
stightly saline in lower substratum and moderately saline in places. They are non sodic
throughout. Substratum is clayey but may become more sandy below 100 ¢m fowards
the contact zone with the recent alluvial soils, They are non to slightly calcareous. Few
gypsum crystals may occur in lower subsoils. The soils are very slowly permeable when
wet. Inherent fertility is high. Sydenham soil resembles many of the other cracking clay
soils on the clay plain. However, Sydenham clays have typically very dark gray surface
colours. They occur in relatively large units mainly in the central parts of the survey area,

(7} Springfield Series (POc7)
Soils of the Springficld series are fine, montmorillonitic, iSohypsrthter_ﬁic,- AQiﬁé_ _
Chromuderts. They occupy the shallow and level depressions of the old ‘alluvial clay

plain, They are poorly drained, deep, yellowish brown mottled clay soils with well
developed slickensides in the substratum. Surface cracks are common when dry.
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I!p.l_ﬁlELQﬁlQ ﬁnmmﬁﬂmiu

Thc followmg proﬁlc was dcsmbed at Spring Gardens, approximately 2.5 km of Spring
Village, St. Catherine. It occurs at approximate co-ordinates 392000 N and 528000 E.
- The site is on. ]evel smooth shg,htly concave part of the clay plain under irrigated
sugdrcane '

Al 0—38 oI, Very d'er grayzsh brown (10YR 3/2) moist clay;a moderate, fine
subangular blocky structure; firm (moist), very sticky and very plastic {wet); few
pressure faces; common medium and fine vesicular pores; many medium and fine

'roots, clear, wavy boundary; pH 8.1, :

ACg -38*70 ch. Ycilow1sh brown (IOYR 5/4) moist clay with common distinct mottles
of. (IOYR 5/6), (2.5Y 6/2) and (2.5Y 5/2); str ong, coarse, angular and
~ subangular blocky structure; firm (mioist), very sticky and plastic (wet); common
intersecting slickensides; few medium and fine roots; few to common distinct

' -manganess stams, dxffuse wavy boundary; pH 8.2.

Cg 70-125 cm, Yellownh brown (IOYR 5/4) moist clay with many prominent (2.5Y
6/2) and 10YR. (5/6) mottles; strong, coarse angular and subangular blocky
structure breaking into medium angular and subangular blocky structure; firm

~(moist), very sticky and plastic (wet); many large slickensides; few medium and
fine tubular pores; few medium and fine roots; common lime specks; common to
many manganese concretions; few very fine gypsum crystals; pH 8.4.

The moist surface colours of the A-horizon are typicaily 10YR hue although infrequently
also 2.5Y hue. The surface layer usually has a value of 3 and chroma of 2 or 3.
Thickness ranges from 20 to 50 cm.

The AC and C horizons have 10YR and 2.5Y hue, with values of 4 to 6 and chroma of 3
to 6. Mottles are common or many and are shades of grey, yellowish brown and greenish
gray. Slickensides are well developed and large and the structure is strong, coarse,
blocky

Thc soxls.are stiff clays that are very sticky and plastic when wet. They are slightly
calcareous throughout. Few gravels may occur throughout the profile. Gypsum may be
found in the lower substratum where soluble salts may also be found in small quantities
usually not harmful to crops. They are non saline in-surface layers, becoming slightly
saline below. Soil reaction (pH) ranges from mildly to moderately alkaline throughout
and accasmnally neutral in the lower substratum. It is non sodic throughout.

Sprmgﬁeld ciay is of Imuted extent and occurs in relatwely small areas mainly in the

central part of the survey area. Springfield soils differ from the other cracking clay soils
- in that they are poorly drained.
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4,1.3 Soils with strong profile differentiation
(1) Colbeck Series (POd1)

The soils of Colbeck series ave fine, mixed, ischyperthermic, Uderiic Paleustalfs. They
occupy elevated areas of the alluvial clay plains being transitional to the limestone hills.
They are well drained, deep, mixed, yellowish red and brown, fine textured soils with a
clay (loam) surface layer developed on old alluvium. They crack to a certain extent,

Typical Profile : Colbeck clay

The following profile was examined at the Colbeck Estate, St. Catherine. It is found at
approximate co-ordinates 384000 N and 499000 E. The site is located in an unduiatmg
landscape with slopes ranging from 3 to 5%. -

Al 0-11 ¢m. Dark yellowis_h brown (10YR 4/4) moist clay loam; strong, fine
subangular blocky; very firm (moist), sticky and plastic (wet); many medium
vesicular and few large tubular pores; many fine rools; common worm casts;
abrupt, smmth boundary; pH 5.2. =

BA  11-26 cm. Yellowish brown (10YR 5/6) moist clay with many medium famt
mottles of (SYR 5/6) and (10YR 6/3); moderate, medium subangular blocky;
sticky and plastic (wet); common fine tubular and vesicular pores; few fine roots;
common medium manganese concretions; gradual, smooth boundary, pH4.7.

Btl  26-67 cm. Yellowish red (SYR 5/6) moist clay with many ‘medium, dlstmct
mottles of 2.5Y 6/2; moderate, coarse and medium angular and-subangular
blocky resembling cutans; firm (moist), sticky and plastic (wet); many stress
faces; common fine tubular pores; very few fine pores; common fine manganese
concrcuons, clear, wavy boundary; pH 4.4

B2 67-120 cm. Yellowash red (SYR 4/6} mom clay with many largc mottles of.
(10YR 5/3); strong, coarse angular blocky structure; very firm (moist), sticky and
plastic (wet); many well developed slickensides; common mcdlum and fine .
manganese concretions: pH 3.9, : '

The A horizon has hve of 10YR with colour value of 3 to 5 and chroma of 3 to 6.
Textures are predominantly clay and clay loam but may be sandy clay loam with few
gravels in places. Its thickness ranges from 10 to 20 cr. _ :

The argillic B horizon has a hue of 5YR and 7.5YR with colour values of 3 to 5 and
chroma of 2 to 6. It is moderate, coarse and medium subangular blocky. Prominent
mottles with hues of 10YR and 2.5Y, with values of 4 to 6 and chroma of 2 and 3 are
common, The subsoil is non saline to slightly saline. Lower subsoils may be sodic.
Permeability is slow after the initial wetting. Inherent fertility is fair. L

Colbeck clay differs from Bodles clay, in that, it is found on elevated physidgraphic
positions. It also occurs in association with Bodles clay on a gently undulating
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' 'landsc.dpc It dlffers from L odge cldy in its physmgmphlc position, which is somewhat
botter dramed and has less cracking properties. Colbeck soils ave rather limited in extent.
They occur towards_the extreme western part of the survey arca,

"4'14 Soils fo'rmed on.'limesfon__e
( 1) Hellshxre Sencs (HLCI)

The soﬂs of the. Hellshu‘e series are loamy- skeletal mixed, ischyperthermic, Lithic
Ustropepts developed over hard white limestone rocks, They are somewhat excessively
drained, shallow reddish brown stony loam and clay loams on steep slopes. Natural
Vug,etatlon consists of drought toleram shrubs and grasses.

: The surface laycr generally has a hue of 10 and 7.5YR w:th colour values and chroma of
2 to 4. Thickness ranges from 5 to 20 cm. Textures consist of stony loam, stony clay
loam and stony sandy clay loam. The subsoil colours include hue of 5 and 2.5YR with
moist values and chroma of 2 to 4. Textures are loams to clay loams with high gravel and
stone content consisting of limestone fragiments. Thickness ranges from 10 to 20 cm.
Thickness of limestone rocks ranges between 15 and 25 cm. Runoff is high because of
steep slopes that are generally more than 20%. Permeability is very rapid.

The soils resemble Union- Hill soils which are moderately shallow and occur on less
steep slopes. The soils occur mainly on the Port Henderson, Hellshire hills in the
southern part of the survey-area and on few isolated limestone hills elsewhere.

(2) Union Hill Series (HLC2)

Umon Hill soils are clayey - skeletal, mixed, isohyperthermic, Lithic Ustropepts. They
are developed on limestone rocks with slopes ranging from 10 to 30%. They are
somewhat excessively drained, moderately shallow, reddish brown stony loams and clay
loams.

The surface layer is 10YR with colour values and chroma of 2 to 3. Textures are stony
clay loam and sandy clay loam. Thickness ranges from 10 to 25 cm. The subsoil has
10YR and 7.5YR hue with colour values of 3 to 5§ and chroma of 4 to 8. The textures
~ range from stony clay to gravelly clay and clay loams. The thickness of bedrock ranges
- from 30 to 50 cm. Runoff is moderately high. Permeability is moderate. Inherent fertility
is fair. o

Union Hill soils resemble the Hellshire soils that are shallow and generally occur on
steeper slopes. Union Hill soils are limited in extent. They occur on the same landscape

with Hellshire soils and Rockland with which they usually form a soil complex.

4.2 Soil'Proﬁi_e Diagram in the Study Area

Soil sﬂfveYs .for checking of soil profile description prepared by the Jamaican Soil
Survey Project were carried out at the major soil series during Work I and Work I Soil
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profile diagrams in Work 1 and Work 11 are shown in Fxg D2 and Flg D-3,
respectively. _ _

Soil series (PRbl, PRb2 and PRbB) formed on recent alluvmm show fmm coarse o
medium texture within the soil layer. On the other hand, soil. series
(POc1,P0c2,POc3,POcS and POcé) tor med on old alluvium show the fme chyey

textore.

Mottles within the soil profile are recognized in the scils formed under the poor the

drainage, especially the Salt Istand series (POcS). Hard pan within the soil profile can be -
found mainly in old alluvial soils. These hard pans are impossible to penetrate by the

cone penetrometer. Therefore, these hard pans are important soit layers for plant growih -
and water movement. Drought in dry season and wetness. in ramy season may be

controlled by such hard pans. Subsoil improvement in the study areais a very important

factor in order to increase the crop production,

4.3 Soil Map of the Study Areé'

The semi-detailed soil map (1/50.000) prepared by theJ amaican Soil Survey Project,
1986, consists of twenty seven (27) mapping units as shown in Fig. D-4. Soil series
formed on recent alluvium are mainly distributed along the Rio Cobre, the Coleburns
Gully and the Plantain River. Soil series formed on old alluvium are mainly distributed
on the western plain in the study area. Limestone soils are mainly distributed in the
limestone hill. Tidal flats and swamps are distributed along the coastal zone in the study
area.
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5, CHARACTER_ISTICS OF MAJOR SOILS

| 5 1 Identificatwn of Lhy Mmel al Composition

Acc,ordmg to the X~ray diffraction analysis by the Soil Survey Project, clay minerals of
tecent alluvial soils (Dawkins loam and Ferry silty clay) are a mixed clay mineral of
kaolinite and smectite. The most dominant clay mineral in subsoils is kaolinite. Caymanas
loam soils collected from the sugar cane field in the Caymanas Estate consist of a mixed
clay mineral of kaolinite (about 40%), vermiculite (about 35%), illite {about 5%) and
pritnary moinerals as gibbsite, quartz and cristobahte The X-ray diffraction patterns of the
soils are shown in Fig. D-5,

Lodge clav soxls POcl) belongmg to old alluvium consist of a mixed clay mineral of
kaolinite and smeclite.

On the-‘-other hand, Salt Island soils (POcS) and Sydenham soils (POc6) contain 2
dominant clay mineral of montmorillonite. Soils (POc5) collected from the paddy field in
the Amity Hall consist of a mixed clay mineral of montmorilionite (about 45%}, kaolinite
(about 35%) and primary minerals as gibbsite, quartz and cristobalite. The family name of
old alluvial soils are almost a montmorillonite. High cation exchange capacity of old
alluvial soils is caused by a montmorilionite clay mineral.

52 Che:miéai Properties of Soils

Forty eight (48) soil samples were collected for soil analysis in the study area. Chemical
analyses of collected samples were carried out by Soil Laboratory of Soil Survey Unit,
Rural Physical Planning Division. The results of chemical analysis of typical soil series
~ are shown in Table D-6. Characteristics of the typical soil series are as follows:

() Céymanas'Series' (PRb1)

‘Their surface layer is mollic epipedon because organic matter content is more than 1%.
These are strongly calcareous. Soil reaction (pH) ranges from mildly to moderately
alkaline throughout, The soils are non-saline and non-sodic. Natural fertility is relatively
high, Their subsurface has the cambic horizon showing hue of 10YR, value of 4 10 6 and
chroma of 4 to 6.

.(2) Dawkms Sancs (PRb2)-

Thelr A h{)nzon is. mollle cpxpedon These are calcareous throughout and soil reaction
ranges- from moderately to strongly alkaline. They are non-saline and non-sodic
throughout Natural fertility is relatively high.

(3) Whlm Series (PRbS)

Thcu' A harizon has mollic epipedon. These soils are slightly to strongly calcareous
throughout and soil reaction is mildly to moderately alkaline. The soils are non-saline and
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non-sodic. Natural fertility is high, because cation exchange capacity (CEC) is more than
25.

(4) Ferry Series (PRb)

Their A horizon is mollic epipedon. These are strongly calcareous throughout and soil
reaction ranges from rildly to strongly alkaline. The soils are non saline to slightly saline
in the subsoil, Natural fertility is high. Avaﬂable phosphdte (P203) and potassxum (K20)
are very low contents,

As mentioned above, soils formed on recent alluvinm have mollic epipedon and are
calcareous throughout. They are non-saline and non-sodic and their natural fertility is
relatively high.

(5) Lodge Series (POc1)

Their A horizon is mollic epipedon containing more than 1% of organic matter. The soil
profiles are non to slightly alkaline and these are generally non-sodic throughout. Natural
fertility is relatively high because cation exchange capacity is about 30 mcq/ 100g or more.
Available phosphate and potassivm contents are at low levels,

(6) Churchpen Series (POc2)

Their A horizon is mollic epipedon having few fine manganese concretions and limestone
gravels. These are non to slightly calcareous, and sodium contents are variable within
the profile. These are non-saline and non-sodic. Soil reaction is moderately alkaline.
Natural fertility is high. Available phosphate is very low.

(7) Bodles Series (POc3)

Their A horizon is mollic epipedon having few iron and manganese concretions, These
are non-saline in top and moderately saline in the subsoils. The sodium contents are in
low level corresponding to non-sodic condition. Natural fertility is relatively high but
available phosphate is very low. These soil profiles are non calca:eous Base saturanon is
100%. :

{8) Horse Cave Series (POcd)

Their A horizon is mollic epipedon containing more than 2% of organic ma'ttei_'. A horizon
is non-saline and subsoil layer ranges from moderately to strongly saline. Sodicity is non-
sodic but increase with depth. Soil reaction is mildly atkaline. Cation exchange capacity

shows very high values of 45 meq/100g or more. Available phosphate is in low level but _
potassium content is high.

(9) Salt Island Series (POc5)
Their A horizon is mollic epipedon with few shclls Subseils has common well dcveloped

slickensides and fine soft manganese nodules, The salinity is strongly saline and sodic

D-24



| t'.hroughout. Soil reaction ranges from mildly alkaline in the top layers to moderately
alkaline below. The soil is slightly calcareous and has gypsum in the profile Cation
: exchzmgeable cap'iclty is very high. Available phosphate and potassium are in low level.

| (10)_ _Syden am Serics (POC6) -

Thcsefare imperfecily drained and surface soil shows a dark grziy. Soil reaction is
strongly alkaline in the top layer. These are non-saline and non-sodic. Natural fertility is
relatively high but available phosphate is at low level.

(11) Springfield Series (POc7)

Sdil_ reaction ranges from mildly to moderately alkaline throughout. They are non-saline
and non-sodic. Cation exchange capacity is high but available phosphate and potassium
- are. very iuw

( 12) Colbec:c Senes (POdl)

The subsoil has common mediuin manganese concretions and is argillic B horizon. The
subsoil is non-saline. Lower subso:i may be sodic. Natural fertility is fair. Soil reaction is
aCldlb throughout.

As mcnnoncd above, soﬂs formed on old alluvium have generally high cation exchange
capacny and show relatlvely hlgh fermhty However, their available phosphate content is
low in comparison with recent alluvial soils. Soil chemical properties of the typical soil
series are illustrated in Fig.D-6. -

53 Saiiility and Alkalinity of Soils
5.3.4 Soil saiihity

Annual average rainfall in the study area is about 950 mm. Therefore, the weather is
classified as semi-arid, The soils in the semi-arid region are generally subjected to the
hazard of salt accumulation due to evaporation. The soils in the study area are found to
be affected by salt in many places. Saline soils along the coastal zone are formed due to
th_e, effc_ct of sea water,

Soil sahmty in the inland area may be formed by the salt accumulation of the heavy use of
saime groundwater for 1rngatxon and/or evaporation of soil water.

Sdlmlty survey in the study area was camed out by Soil Survey Unit, RPPD MOA in
1984, Total' number of the observation sites is approximately two hundred and fifty
(250). _Samplc soils for measurement of electrical conductivity (EC) were collected from
soil depth of 0 to 20 cm, 40 to 60 cm and 80 to 100 cm at the site. Salinity and
~ salinization patterns of soil profiles are stated below:
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Class I Land Class 11 Land | Class I Land  Class IV Land

Soils are non-  Soils are non-saline in the Soils are non- Soils consist of top™
saline (ECe less  top layer of 60 to 80 cm, saline in top soil ~ soil showmg sahmty
than 4 mS/em)  and slightly to strongly of 20to40cm  varying between -
throughoutthe  saline (ECeover4to - thickness,and -~ slightto strong (ECe
soil depth of 16 mS/cm) below. Also ~ strongly saline  over 4 to 16 mS/om)
one meter or this class contains soils that  (ECe over . and sub_soxi showing
niore. are moderately saline (ECe 16 mS/cm) in salinity between -

4 to 8 m§/cm) in top soil of  the subsoilland: - moderate and strong

20 to 40 ¢m thickness and : - levels (ECeover §

non-saline in subsoil. - . to 16 mS/cm)

The S‘ihnlty map according to the four (4) classes of land was prepared on 1/50 0(}0 scale ’
of the study arca. The salinity map is shown in Fig. D-7. Class 1 langd occupies
approximately 10,800 ha in the study area and comprise mainly coarse and fine loam soils
of recent alluvial origin, viz., Caymanas, Dawkins and Whim soil series. The soils can be
used for crop production. o

Class TI land occurs in some parts of the recent alluvial deposits (Caymanas and Ferry
silty clay series) and in many parts of the old alluvial fine clay soils such as Chuich Pen,
Lodge, Springfield and Sydenham series. The area of Class II land is mughly 4,100 ha.
The soils can be used for crop production. ,

Class III land eccurs mainly in old alluvial soils such as Bodles, Church Pen; 'Lodg'c,
Sydenham, Horse Cave and Salt Island clay series in the western half of the study. area.
The area of Class HI land is roughly 6,700 ha. '

Class IiI land possesses a possible salinity harard to its plant growth. It is considered that
the salt is caused by the decreasing effect of leaching due to its poor drainability. In order
to improve its drainability, the subsoiling and the application of organic matters,
therefore, should be considered. Besides, the improvement of soil sahmty can be made
by means of soil conditioners such as Gypsum and Sulphur,

Class 1V land is mamly found along to the coastal zone in the study area. It covers
approximately 1,100 ha in upland area except for miscelianeous areas. Most of the soils
are imperfectly to poorly drained and belong to the old alluvium, viz., Lodge, Churchpen
and Salt Island clay series. The area of Amity Hall belonged to Class IV has been
succeeded in paddy cropping. The soil of this class, therefore, is considered for paddy
culture only at the present time. The remainders occupy the area of 4,700 ha (17%)

According to the survey of soil sallmty in the period successive to thc first paddy culture,_.
the clectric conductivity in top and sub-soils are 3 mS/cm and 6 m8/cm respcctwcly
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The pOssibléiﬁ'xpicmeﬁtation of p'iddy culture in such a soil is likely considered due to
leaching candmons and the eftect of salt dilution oceured in logged water in these paddy
fwlds

As a fesult from the above, the paddy culture can be introduced to soils of Class IV
possessing a salinity hazard in order to e:,tdbhsh its croppmg pattern toward the water
: dexmnd for 111'1gat10n o

5. 3 2 Sml alkal;mty

Soil reaction of the study area shows an alkalinity which ranges from week (pH7 to 8) to
moderate (ph8 to 8.5) values as shown in Fig. D-6. The pH value of top soils shows a
weak alkalinity, lower than that of subsoils. The pH value of recent alluvial soils ranges
generally in'a moderate alkalinity throughout these soil profiles. The pH value of old
- alluvial soils ranges also from weak to moderate alkalinities throughout. Soils in the study
area can be classified into saline alkali soils depending on the pH value.

Besides, the values of exchangeable sodium percentage (ESP) of soils except for Salt
Island Series, which affects the soil alkalinity, is 5% or less as shown in Fig. D-6, The
ESP value of top soils ranges Iess than 5% corresponding to non-alkali soils. The ESP
value of subsoils; however, is higher than that of top soils. The ESP value of recent
alluvial soils is lower than that of old alluvial soils. As mentioned above, old alluvial soils
are relatively in higher alkalinity in comparison with recent alluvial soils due to a decrease
in leaching caused by their poor drainability.

Generally, soil alkalinity is mainly augmented with the increase in content of sodium
‘carbonates. Crops under weak and moderate alkali soils show symptoms of a nutrient
deficiency due to a decrease in the solubility of phosphate and minor elements such as
boron, iron, copper, manganese and so on. Therefore, upland crops in the study area
showmg a nutrient deﬁcxcncy are rec:ogmzed from place to place.

Evsn though smls in Caymanas area consist of a weak alkalinity, their upland Crops
including ornamental trees recently show a deficiency in minor €lements. This deficiency
" of minor elements can be solved by the foliar application. Therefore, the symptom of
deficiency in various crops must be identified by means of a monitoring system, and
corresponding chemical application must be done by proper methods as soon as possible.

Besides, in order to control. and improve the alkalinity of soils, corresponding soil
conditioners such as gypsum and sulfur might be applied in accordance with
“corresponding demands. The subsoiling and drain-system applied for an increase in

~ drainability of soils should be performed in order to protect the accumulation of alkaline

salts as sodium carbonates, especially for old alluvial soils with poor drainabillity.
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5.4 Physical Properties of Soils
5.4.1 Three phase distribution of soils

Bulk density of various soils are shown in Table D-8. Bulk densuy of soils in the study
arca are generally in high values of about 1.5 g/em3, especially in subsoils. Bulk density
of surface soils shows lower values than that of subsoils, becanse the soil structure are
developed by the soil management under croppmg General physwal propeltleq of smls
are shown in Table D-8. o

Solid volumes calculated from the bulk density show generally high values. Solid
volumes of Caymanas soils have low values in comparison with other soils due to-the
coarse texture and good structure of the soils. Solid volumes of surface soils are smaller
than that of subsoil in old alluvium because of the decrease of particle packing by the
tillage of surface layer. Since solid volumes of subsoils have very high values due to hard
pan, it is necessary for them to be ploughed in order to improve the soil structure of root
zone.

On the other hand, void volumes of recent alluvial soils are larger than those of old ones.
As mentioned in the waler retention of soil, the void volume of recent alluvial soil is
occupied mainly by the capillary pore spaces, but that of old alluvial soil is occupied
mainly by non-capillary pores. Therefore, infiltration of recent alluvial soils is relatively
high in comparison with old ones. '

5.4.2. Water retention of soils

Water retention (pF 2.0 and pF 4.2) of recent alluvial soils are relatively low in
comparison with old ones. However, available water contents of recent alluvial soils
show remarkably high values because the wilting point (pF 4.2) of soils is very low
owing to kaolinite clay minerals. Besides, wilting points of old alluvial soils except for
Churchpen soils show relative high values owing to montmorillonite clay minerals.
Therefore, the recent alluvial soils are suitable for upland cropping in the view of the
available water storage and good soil structure. On the contrary, it is necessary to be
careful with the water management of old alluvial soils o pre\ rent drought since they have _
low available water storage. '

Field moisture regime has been observed by random sampling under dry conditions
near the wilting moisture level. Irrigation practices in the study area is therefore important
to maintain and increase crop production. :

5.5 Infiltration of Major Soil Series
Survey sites of intake-rate test were decided in du¢ consideration on typical soil series and
existing land use, The eight (8) survey sites are shown in Fig. D-1. In order to analyse

the intake-rate, soil profile survey and soil physical properties were measured at the same
sites with intake-rate test.
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Intake-rate tests using the double ring infiltrometer were carried out on the major soil
series in the study area. Relationship between cumulatively infiltration (D mm) and
elapsed time (T min) can be expressed by essentially straight lines on both logarithmic
graph paper as shown in Fig. D-8(1/2) to Fig. D-8(2/2). D (mm) and I (intake-rate
min/min) are related to T (min) by the following equations:

D=CxTh . I=CxnT&D
Basic in'take.wratc, IB mmy/hr, is féiaicd to T by the following equation:
1B = 60Cn{600(1-) D
Mé.an .values of basic i:ltake?rate are shown in Table D-8.
5.5.1 fntake-rate of recent alluvial soils

Caymanas (PRb1), Dawkins (PRb2) and Whim (PRb3) soil series belonging to the
category of recent alluvial soils show intake-rate ranges from very high to moderate.

Caymanas soils in the Horticulture Centre show extremely high intake-rates. The basic
intake.-i‘ate is 221 mm/hr, It is considered that such high intake-rate might be caused by
the coarse or medium texture and good structure of soils. Therefore, these soils are not
suitable for rice paddy cultivation due to leakage of the irrigation water.

Dawkins soils in the Bernard Lodge Vegetable Farm show relatively high intake-rates.
The basic intake-rate is 12 mm/hr. Irrigation practices at the farm mainly involve the use
of the sprinkler method in order to make effective use of irrigation water.

Whim soils in the Guardsman's Farm show moderate intake-rates due to ploughing of
soils under vegetable cropping. The basic intake rate is 5.7 mm/hr,

5.5.2 Intake-rates of old alluvial soils

Most soils belonging to the category of old alluvium consist of the clayey soils.
Therefore, their intake-rate ranges are generally low.

Todge soils in the Brampton Mango Farm show a moderate intake-rate. The basic intake-
rates is 4.4 mmy/hr. Soils of this type have been ploughed deeply for plantation of mango.

Churchpen soils in Innswood Estate show high intake-rate due to many cracks in the
surface layer, but the intake-rate of the subsoil is low. The basic intake-rate of surface and
subsoil layers are 21 and 1.8 mm/hr, respectively.

Bodles soils in the Bodles Agrimﬂture Station showed high intake-rates due to their good

 soil structure under improved pasture, The basic intake-rates of surface and subsoil layers
are 21 and 1.8 mmvhr respectively.
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Salt Island soils at the paddy field in Amity Hall showed very low intake-rates due to a
heavy clayey soil, The basic intake-rate is only 0.4 mm/hr. Such land i is smtable only for
paddy field and fish pond. _

Sydenham soils at McCooks Pen arca in Innswood Estate showed a very low intake-rate
and a basic intake-rate of 0.4 mm/hr, At present, the arable land is being used for the
cropping of sugar cane. Drainage of this land is necessary in order to mcrease the
production of sugar cane. :

Soil profile diagrams at the survey sites are shown in l<1g D-3 and the physwal properties
of the soils are shown in Table D-7.

D-30



6. LAND CAPABILITY CLASSIFICATION

6 i Basnc Comlderat:on for Land Liassnﬁcatmn

Lfmd capabihty cla‘;sxﬁcatmn in the study area was carried out by the Soil Survey Unit,
Rural Physical Planning Division, MOA, in 1985. Land classification is based on the
Land Capability Classification System used in the USDA/SCS, but had been modified
and- adopted to suit Jamaican conditions.

Lan‘d capabﬂny of soils i in the_ study area is classified into I to IV classes by the following
classification criteria. According to the land classification of the Soil Survey Unit,
capability classes of I to IV are suitable for arable land while class V is limited arable land
and class VIis unsuitable for arable land.

6.2 Land Capability for {inand Crops

Land capability for upland crops is classified into some sub-classes in accordance with
the following limitations.

Degree  Sodicity: @) Depth:  Salinity: (s)  Erosion: Wetness:
of (Exchangeable  {d) (ECe, {e) (w)
Limi_t_ations ~ Sodium %) (incm)  mS/em)  (Slope %) {(drainage)
None = = 15> 100< 04 02  good
Slight 15> 50-160 - 4-8 2-8 moderately good
_ : - to imperfect
Moderate 15-25 25-50 8-16 8-30  poorly

Severe - 25< 25> 16 < 30« Very poor

W{)rkability' (P)' is mainly used when downgrading the heavy cracking clay soils because
of heavy texture in the surface layer.

Sub-classes in the Class I are Tlw (wetness), IIpw (workability and wetness) and IIpe
{workdblhty and erosion). Sub-classes in the Class III are IIlwp (wetness and
workability) and Hlsa (salinity and sodicity). - Sub-class in the Class IV is only I'Vsa
(salinity and sodicity). Sub-classes in the Class V are Vsa {salinity and sodicity) and Vde
(depth and erosion). Land capability classes of various soil series are shown in Table D-
3. Land capability of the recent alluvial soils is higher than that of the old alluvial soils
because the former have medium soil texture and high fernhty The land capability map of
the study area is shown in Fig, D-9,

Alablﬂi land is suitable for intensive agricultural use on a sustained economic basis.

Optimum crop production will be obtained under suitable crop rotation, irrigation and soil
: "conservauon pracnccs Extent of the arable land is approximately 18,900 ha.
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Limited arable land has very severe limitation such as salinity, sedicity, shallowness,
stoniness, very steep slopes, risk of severe erosion, etc. The extent of the Hmited arable
land is approximately 2,200 ha,

Non arable land consists of rock outerops, very shallow SOl]b, very wet dnd extremely
saline areas. The extent of this area is approximately 6,400 ha, :

6.3 Land Capability for Rice Culture .

Essential requirements for rice culture are considered as follows:

Effective Soil Workabilily ) | Irriglaﬁ%‘::‘%.ef _a(zir (l)

Depth (d) Salinity () Sodlcuy (a)

The depth thatis  Germination and Irrigation wétef onpaddy Rice plants show  The liiﬁilatibﬁ

a distance from growth of rice land must be maintained tolerance to . due to sodicity
surface to its plants require good ~ for a considerable period  salinity up to - ig similarto
parent material,  physical properties  for plant growth. certain level. the degree of
isafactortobe  of soil for tillage of Therefore, soils showing However, strong salinity as
considercd inthe  root zone whichis  high infiltration are not  salinity of seils ~ mentioned for
evaluation of affected by the suitable for ricepaddy, poses very severe  upland crops.
land capability texture and especially where there is  limitation for

{or rice culture. consistency of a shortage of irrigation  normal growth of

surface soils, water, . rice plants.

Land capability classification in the study area was carried out based on the data of soil
analysis, reconnaissance survey and information obtained from the Rural Physical
Planning Division, (RPPD), MOA. Sub-classes on rice culture are as follows;

Sub-classes in the Class II are IIp {workability) and IIw (wetness). Sub-classes in the
Class IIT are 11 (leak) and Iips (workability, salinity). Sub-class in the Class IV is
found only on 1Vi(leak). Sub-classes in the Class V are found on Vl(icak) Vsa (salinity,
sedicity) and Vp (workability).

Land capability classes of various soil series are shown in Tablc D 3 and D 9 Recent
alluvial soils are ranked in the low classes in land capability because of higher infiltration
due to coarse texture of soils. Old alluvial soils having fine texture are generally suitable
for rice paddy field. Soils formed on limestone are not suitable for rice paddy due to the
shallow depth and steep slopes. The land capability map for rice cultare is shown in Fxg
D-10. _

Potential arable land for rice culture consists of Classes 1l to IV ahd the total area of this
land is approximately 13,500 ha. The extent of this land is small in comparison with that
for upland crops.

Limited arable land has strong limitations such as leakage of irrigation water, salinity,
sodicity and workability. The area of such land is approximately 7,500 ha. The extent of
this land is large in comparison with that for upland crops because of the increase in the
area of highly permeable soils,
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Non-arable land has very severe limitations such as feakage of irrigation water and strong
salinity. The extent of this land is roughly 6,400 ha.

6.4 Crop Suitability of Various Soil Series -

Crop suitability classes are similar to land capability classes. However, a rating for crop
suitability is evaluated from a viewpoint of the response of soil fertility for individual crop
production. Such soil response differs depending on the chemical and physical properties
of soils through soil management and the inherent characteristics of the plants. For
example, soils which are suitable for sugar cane culture should be free from toxic
chemicals and have a fine texture, good permeability, fertility and a favourable water
regime. On the other hand, a rice crop may be suitable for other soil environments due to
the aquatic nature of the crop. Therefore, any soils in land capability Class I may be
considered suitable for sugar cane and marginally suitable for rice.

According to the report of Jamaica Soil Survey Project, crop suitability classes are
grouped intq four (4) classes as follows:

Highly Suitable Moderately Suitable ~Marginally Suitable  Not Suitable

(51 (S2) (S3) 84
The crop grows well and  Crop yield will be The crop can Crop production
will produce relatively moderate. The soil has  produce marginal  is very difficult
high vields. For the crop  less favourable yields, soil ducto
under consideration, the  physical and chemical  characteristics unfavourable
soil has favourable propeities for the are unfavourable  soil
physical characteristics crop, medium fertility  for crop ~ characteristics
and high fertility and is and moderately production. for cropping.
responsive to good response for soil
management. _ managesment.

Crop suitability classes for various soil mapping units are shown in Table D-10.
Generally, crop suitability is similar to land capability classes except for rice and Virginia
tobacco. Soil series belong to recent alluvial soils are ranked into low suitable classes for
rice culture due to very good drainage.
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7. RECOMMENDATION

In our previous survey, field tests taking account of measures toward the improvement of
salinization and alkalinization were not carried out. Remedial measures on salinization
and alkalinization are, thercfora,, hrmted to a general consideration wnhout pracucal

Measures,

Due to the importance of salinization problem in land conservation in long term and the.
increasing of crop production, technical measures on salinity are, therefore,
recommended to be established by the execution of following studies.

(1) Investigations on salinization-causes in poor-drainage areas

(a) Affection due to poor drainability
(b) Affection due to sea water intrusion
(¢} Affection due to the quality of irrigation water

(2) Studies on remedial measures toward salinity

(a) Leaching test under poor drained land especially evaluanon of water
requirement for leaching

(b) Drainability test under application of subsoiling and orgamc materials
(c) Improvement test by soil conditioners as gypsum and sulphur
(d) Necessity of open ditch and underdrain for internal drainage, and

(e) Improvement of salinity by introduction of paddy culture with the
establishment of cropping pattern.

In order to increase the crop production, technical measures on alkalinity are
recommended to be established by the execution of following studies.

(1) Investigation on alkalinization-causes in upland fields, espeually contents of
dominant alkali elements such as sodium carbonate.

(2) Investigation on nutrient deficiency due to alkalinity, especially on the solublhty and
inactivation of minor elements in the pH range of alkalinity. B :

(3) Investigation on the system for monitoring deficiency symptoms of various crops,
including the method of chemical application such as the foliar application.

(4) Investigation on the improvement of alkali soils, especially on the gypsum and sulfur
application,
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