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PREFACE

There are three principal considerations in Agriculturel
Bonomic Planning:

the normative goals;
the allocation of resources; and
the socio-economic reality.

Seldom have I ever seen a project that has complied so fully with
the goals set by the Government and IICA. Although (1) the allocation
of resources has not always been adequate; (2) budgetary cuts have
limited the physical expansion of the project; and (3) IICA has not
complied with the appointment of the greatly needed extension specialist,
the project has had a significant impact among the target group, the
parish and the country as a whole. One of the advantages of the project
was that throughout its execution the small hillside farmer was identi-
fied with the project goals. This required a thorough knowledge of the
socio-economic environment and a correct interpretation of the aspira-
tions of the small farmer. More importantly a basis has been provided
for a continuation by the Government of Jamaica and the beneficiaries,

- of successful work in hillside farming in Jamaica.

It is indeed most gratifying to be associated with a successful
project, whose success is due in large part to the dedication and
technical competence of its Director, Dr. Abdul H. Wahab and his G.0.J.
national counterpart, Mr. Howard Murray. Acknowledgement is also due
to the Ministry of Agriculture and other IICA professionals who have
made significant contribution from time to time. Special mention is
due to Dr. Irving Johnson, our Economist, for his remarkable efforts
in co-ordinating the project team. Finally, I wish to record my
gratitude to the Field Staff, without whose diligence, enthusiasm
and keen interest, the project's success would not have been possible.

We are proud to present in this publication the data on Hillside
Farming presented in the '"Hillside Farming Seminar' at Huarez, Peru,
by the Jamaican Team.

Dr. Percy Aitken-Soux
Director
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PRODUCTION ON HILLSIDES =

Abdul F,. , Percy Aitken-Soux, Irving Johnson,
Bo-Myeong Wooo 2/Tovard Murray and Joseph Dehaney 3/

ALSTRACT

This raper pertains to the results and implications of the Allsides/
Olive River Pilot I'illside Agricultural Froject, a joint effort by the
Ministry of Agriculture of Jamica and the Inta‘-k'\erican Institute for
Co-operation on Agriculture. The project is aimed at increasing produc-
tion and productivity of hillside lands through application of structured
Maltiple~Cropping systems and/or intensive cultivation of appropriately
conserved lands,

Results obtained over a four year period indicate that:

(i) useful hiomass production could be tripled;
(i1) farm incame and on-farm erployment could be
doubled; and
- (iii) matritional profiles could he markedly enhanced
if the amall hillside producer adopts a system
of Multiple~Cropping cum imwoved crop and s0il
management practices.

Indications are that by comparison soil conservation measures
othexr than hench-terracing can lead to a considerakhle reduction in soil
loss while at the same time reducing considerably the expenditure and
infrastructural jxeparation. These have important implications for
policy decisions especially where the cost of bench-terracing is highlv
subsidized hy Goverrment.

1/ Paper presented at a training course titled "Management of Hillside
for Agricultural Production™ in Huaraz, Peru on June 24, 1981, sponsored
jJointly by the Govermment of Peru and IXA-OAS.

2/ IXA/Jamaica Specialists

3/ Agronomist and Soil Conservation Officer respectively, Ministry of
Agriculture, Jamaica.
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1. BACKGROUND AND  INTRODUCTICN

1.1 Jamaica is the largest of the Iritish Commorseealth island within
the Caribbean. It is located 18° North of latitude and longitude 77°W.
At the most distant points it is 146 miles long and 51 miles wide. The
area is 4,411 square miles (11,400 km), 80% of which is hilly to
mountainous. Over 50% of the island is characterized by slopes of
20° (36%) and greater and as a consequence only 30% of the total area
lends itself to mechanized agriculture (Fig. 1). The flat lands are
dedicated mainly to the cultivation of export crops such as sugar cane
and banana, while the hilly lands supply most of the damestically
consumed foodstuffs and substantial quantities of animal protein.

1.2 There is a close relationship between the topography, soil and
climate of Jamaica. For the purposes of this presentation five zones
may be identified.

(@) The Blue Mountains. These dominate the eastern part
of the island and attain an elevation of 7,400 feet
(2,220 m) plains. The metamorphic and sedimentary
rocks of this high rainfall area give rise to wery
steep slopes being subjected to heavy erosion, '
particularly when not protected by permanent forest.

(b) The Central and Vestern Limestone Plateau. Approximately
60% of the island is derived from limestone formations
vhich mostly occur in this plateau. It seldom exceeds
3,000 ft. (1,000m) in elevation and in part shows
extreme 'karst' landforms such as are typified in the
Cockpit Country. In broader valley bottoms porous
Bauxitic soils may reach sufficient depth to be
exploited as a mineral resource. Problems of soils,
rehabilitation of mined -out land as well as soil and
water conservation are important in the agricultural
development of these areas.
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(c) The Central Inlier and Similar Areas. The limestone
plateau has been breached in 9 areas to expose inliers
or 'windows' of easily erodible sediments which are
mainly of volcanic origin. Moreover, the intensively
cultivated steep-sided valleys hawve little residual
forest cover. The heavy rainfall which occurs has
contributed to considerable soil erosion especially in
areas in which faming has been undertaken under
conditions of unsound land use.

(d) Interior Valleys. These are mainly poorly drained
alluvial inland valleys, and include St. Thamas Ye Vale,
Queen of Spains Valley, and the Upper Morass of the
Black River, the latter now being reclaimed.

~(e) The Coastal Flains, are best developed on the South
Coast as most of the important rivers flow in this
direction. There are many dry river beds in the
limestone areas, and these during heavy rains are
subject to flash floods. The Southern plains being
on the leeward side of the prevailing winds often suffer

fram a prolonged dry season and so are dependent during
those periods on irrigation water for certain crops.

1.3 Climatic. A wide range of micro-climates exists in the island.
The prevailing winds are east-north easterly. The parish of Portland
due to its location and topography, receives the highest rainfall,
reaching a maximum of over 200" (5,000mm) anmially. The central
part of the Southern coastal plain, and the coastal area between
Montego Bay and Disoovery Bay on the north suffer from sewere dry
seasons lasting 4 - 5 months of the year. The Central Plateau above
the 2,000 ft. (600m) contour receives 60 - 100 inches (1,500 - 2,500 mwm)
rain which falls over a period of 8 - 11 months. The remaining area
with an annual rainfall of 20" - 60" (500 -~ 1,500 mm) has a marked dry
period of 1 - 3 months. Awverage rainfall data over a period of 90
years provide a useful general gquide. However, within recent years
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there have been considerable variations fram these averages both on
anmual and on monthly bases. There are two recognizable rainy periods,
one peaked on May and the other on October. Rainfall is very uncvenly
distributed and the ability to predict its incidence is very low. This
sametimes results in crop loss through diseases, pests, drought,
flood, etc.

Temperatures on the plains average 86° - 90°F (30° - 33%)
during the day with a corresponding low of 69° - 75% (20° - 24%C) at
night. Temperatures may be 10° - 20%F (1° - 6°C) cooler in the hills
where the daily range is 15°F (9°C). It is evident that the varied
ramfallardterperattmepatbemsmedmﬁderaﬁmmﬂeselectim
of crops and the management of soils.

1.4  Soils and Iand Capability. Over 90 soils have been identified
in soil surveys which were mapped in Jamaica on a parish basis, on a
acale of 1:12,500 and reduced for publication to 1:50,000. The soils
are conveniently classified according to their geological derivation,
and each soil type is given a Map mamber. Each soil type is typified
by texture, structure, and chemical analysis, and fertilizer recommenda-
tions are made on this basis. Recormended crope for an area are
gpecified in the Technical Guide Sheets. These recommendations take
into consideration the fact that easily erodible soils need
appropriate conservation measures and that a favourable soil/crop
relationship must be maintained to give a productive economic crop,
regardless of slope or soil type.

1.4.1 All available data including information on climate and local
agriculture has been used as the basis for placing lands into land
capability classes (classes 1 - VI or A - F) based on slope (Table 1).
The limitations of each class necessitate particular management.
Land capability maps have been prepared from the soil survey meps by
the Agricultural Chemistry Division of the Ministry of Agriculture.
They have been reduced in scale to present a general Agricultural
Land Capability map of the island. However when undertaking specific
feasibility and development studies for certain types of project, more
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detailed surveys and land capability maps may be required,
depernding on the degree of precision needed and the availability of
the necessary financing.

1.4.2 Other (ecological and economic) factors detemmine the final
choice of farming systems for any given location, e.g. micro-climatic,
accessibility, irrigation, drainage, availability of water and marketing
facilities, as well as inputs and techniques necessary to secure
optimm returns. :

1.5 Distribution of Iand. The available land, according to Land
Capability classes, on a Parish basis is set out in Table 1 & Fig. 1
and was campiled fram the Soil Surwey reports.

1.5.1 Table I indicates that land having slopes E and F, (classes I -
1IV) which are not usually recommended for cultivation, occupy more than
half the available area in Jamaica. The best land (of A and B slopes)
represents only a sixth of the total lamd and is mostly used for the
production of export crops, e.g. sugar cane and bananas. The E and

F slopes of the limestone areas camnot be cultivated and are best
left in natural forest, but those occurring, for examwple, in the
Central Inlier and Yallahs Valley are formed of easily erodible
sedimentary rocks. Where these occur in high rainfall areas they should
only be used for intensive agriculture after appropriate soil conser-
vation practices have been provided and these should be associated
with sound land use practices through the cropping systems pursued.
Ideally this land would be retained in forest, but can and does serve
as an important food growing area. Farming systems suitable to these
ecological areas need to be studied so as to increase their producti-
vity and become econamically attractive to the fammers.

1.5.2 The distribution of land in Jamaica is presented in Table 2
in terms of mmber and size of farms. Xgriculture (including forestry)
occupies approximately 558 of the total land in Jamaica. Farms of less
than 5 acres represent 78% of the mmber of farms and account for only
15% of the lamd in farms, vhile those over 500 acres (200 hectares)
represent 0.15% of the mxber of farms and account for as much as 45%






of the land in favms. Data fram the 1978/7° Agricultural Census is
still being processed. Due to the most recent distribution policies
since the previous census (1968/69) it is not possible to guestimate
the lewels of change in land distribution.

1.6 Population. As estimated in 1979 population was 2.1 million
with appraximately 66% living in rural areas. In 1979 population
density baged on arable land was 190 persons per km> and population
was increasing at 1.5% per year. Mortality in 1976 was 20.4 per 1000
live births and life expectancy at birth was 70.6 years.

1.7 The labour Force. The population (unadjusted) of Jamaica at
the end of Decenber 1979 stood at approximately 2.1 million. The
rural population represents approximately 66% of the total population
and also the greater part of the labour force, including many unskilled
labourers. Classifying the labour force in sectors, 33.8% (233,000)
of the total labour force was involved in agriculture. Statistics
show little significant change in labour force figures between 1962
and 1975. It is stated in the Mational Physical Plan of Jamaica
1970 - 1990, that "it is foreseen that there will be a contimwus
decline in the portion of the labour force in agriculture with the
consequent increase in demand for the jobs in services, mamufacturing
and other rnon-agricultural sectors". For many reasons these targets
have not been reached.

1.7.1 The agricultural labour force represented approximately 40%
of total employment in 1960. Same of the factors contributi to
projected decreases in the percentage of the labour force in
agriculture are:

(1) The seasonality of agricultural employment produced
by the preponderance of a few crops on the larger farms;
(2) the stigma which traditionally is attached to
agricultural labour;






(3) the higher price paid for unskilled agricultural
labour in the bauxite industry, and better incames
which can be obtained in other sectors of the

economy’;

(4) low reveme productivity of labour in agriculture
due to - :

(a) scarcity of skills which in turn leads to
bottle-necks in production;

(b) worsening temms of trade for agriculture
particularly in respect to inputs imported
fram developed countries; ,

(c) inadequacy of training facilities for
providing lower-level skills in agriculture;

(d) poor marketing and storage facilities and the
waste that ensues; ard

(e) inefficient and inadequate processing
facilities.

1.8 Socio-economic reality. Demographically, small farmers
constitute the most important group of producers of domestically
consumed foods. These small producers are:

(i) located on the hills;

(ii) cultivate lands that are highly erodible and inherently
infertile;

(iii) practice low technology agriculture; and

(iv) depend entirely on rainfall for crop production.

1.8.1 The heavy population density, the scarcity of land of good
quality and the contimuing high dependence of many persons on
agriculture rerder it imperative to devise ways and means for
utilizing hillside lands more effectively for agricultural purposes.
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1.8.2 The present socio-economic reality of Jamaica makes it
imperative that inter alia, food imports be substituted by domestically
produced foods, and that farm production and productivity be increased.
In cognizance of this the Govermment of Jamaica has identified food
production and rural employment as areas of high priority and as means
for redressing problems such as:

i) inadequacy of supplies of damestically grown crops for
hame consumption;

ii) high concentration of amall farmers on the hillsides
(80% of all fammers occupying 15% of the total
agricultural land);

iii) serious erosion of hillside lands;

iv) disgparity in incame distribution between the rural
' and urban populations (J$600 vs J$2,500 per capita
per anmum; y and

v) high unamployment (over 40% of the labour force)
in the rural areas, and as a direct consequence a
high rate of migration of rural youths into the cities.

1.9 Interventions by Govermment and IICA. One of the first actions
of the Govermment of Jamaica towards pramoting sound land use and
increased food production on steep lands was to quentify the extent
of soil erosion on these lands as a result of improper cultural
practices. In this context a series of studies over the period

1969 - 1973 resulted in the following principal conclusions:

(8) There was an average soil loss of 136 t/ha/yr (54
t/ac/yr) ﬂmmmtectedyanplobslnvimal?o
slope, and as a consequence a reduction in soil
fertility and productivity;

(b) when hillsides are bench-terraced soil loss is
reduced to 18 t/ha/yr (7.3 t/ac/yr). and soils
can be cropped on a sustained basis (2).






1.9.1 On the basis of these findings the Govermment of Jamaica
embarked on an ambitious programme of soil conservation throughout the
island. By 1976, howewver, the recognition of the fact that:

i)  soil conservation measures ipso facto could not
solve the problems of low food production on the
hillsides;

ii) bench terracing requires very costly capital
investment, (J$7,000 ha presently); and

iii) it was a sine qua non that appropriate and
viable systems of production be developed ard
implemented to justify the high costs of bench
terracing . '

1.9.2 The Govermment of Jamaica sougiit and obtained the assistance
of IICA in addressing these praoblems. Principally, IICA was
expected to develop systems of agricultural production for newly
terraced lamd which would lead to increased levels of production
and productivity.

1.9.3 On hillside farms in general, farmers only use about one-third
of the land under their control even on small farms. Thus there is
an additional factor which contributes to the reduction of agricultural
production. The reasons are that farming on these steep lands is
rather irksome, returns arc low and additionally it is difficult to
obtain capital and labour for farming these lands. Again, by
deliberately leaving land idle (fallowing) fertility level is restored.
$his latter reason, however, igrores the fact that judicious fertilizer
usage can achieve such a goal.

2. THE ZLLSIDES PROJECT

2,1  General. Information. The project encompasses 251 ha (622 ac.)
and consists of 233 farm families totalling 1,398 individuals (3).

A detailed topographic survey of the project indicates that over 55%
of the area is characterized by slopes 15°andgreater (4). It is
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located in the Allsides area of the parish of Trelawny, at an altitude
of approximately 800 meters above sea level.

2.1.1 The predminant soil type of the area is an Utisol locally
classified as Wirefence Clay Ioam, Map Mo. 32. This soil is very
highly acidic (pH 4.9) and contains high levels of exchangeable aluminium.
It is relatively infertile as evidenced by medium, low and very low
levels of N, P and K respectively (Table 3). Anmial precipitation over
a four year period (1977 - 1981) averaged 1878mm (74 inches) and is
characterized by a bimodal distribution pattern with wettest months
occurring in May and October (Fig. 2,3,4,5 & 6) . Maximm temperatures
rangefran24Ct029°cmi]end.nimmtatperaturesrangef:mISCto
23C. Hottest months are July, August and September and coolest months
are November, December and Jamary. Yam (Dioscorea spp) a root crop
and an important staple in Jamaica is grown by almost every hillside
farmer in the project area “who generally cultivates the crop on
individual mounds with little or no regard to soil erosion control
measures.

2.1.2 The overall objective of the project is to dewvelop a body of
knowledge for intensive hillside farmming (on protected or soil-
conserved land) using cropping systems conducive to changing the
traditional pattern of hilly land farming (4) . Specifically, it is
expected that the project would develop production systems for bench
terraces which could result in:

(@) increased levels of production and productivity;

(b) increased farm incame;

(c) enhanced mutritional profiles of famm families; and

(d) increased opportunities for rural employment.
2.1.3 2dditionally, the high costs of bench terracing implied that
the cropping systems would need to include high valued crops and that

early steps would have to be taken to find alternative and cheaper
measures for controlling erosion.
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2.2 Strategy for Achieving the Project Cbjectives

Following construction of bench terraces, the farmers' hillside
plots are rendered almost flat and tlwus can be cultivated with more
ease and greater intensity than before terracing. For instance,
terraced land can be used to great advantages in cropping systems in
which yam grown on contimious mounds is intercropped with other row
crops such as potatoes, ginger, peamits and red peas. Such a multiple
cropping system has the added advantage of:

i) substantially reducing splash erosion because of the
continous crop cover resulting fram the crops selected
for the system; and

ii) mitigating the hazards of farming under completely rainfed
agriculture (5).

2.2.1 More importantly however, a system of intercropping in the
context of Jamaica hillsides ensures optimal exploitation of the
dimensions of:

(a) space;

(b) available soil moisture;

(c) available soil mutrients and applied fertilizers;

(@) incaming solar radiation; and

(e) awvailable farm labour.

2.2.2 Thus the strategy employed in achieving the project objectives
was to:
i) test and identify farming systems which are suited to
the edaphic and climatic conditions of Allsides,
Trelawny, where farmming is done entirely under
rainfed conditions;
ii) determine the financial feasibility of those systams
of production which have been identified as being
agronomically and mutritionally sound for the area;






-1 -

1ii) ascertain the feasibility of maintaining a corbination of
small (goats) and large (cattle) livestock from the forage
produced on the risers of the terrace:.;

iv) oonduct rapid adaptive research aimed at solving problems
related to soil and crop management e.g. fertility, liming,
crop density and crop variety trials;

v) produce acceptable seed material for distribution to
adoptors of the improved technology and
vi) provide training opportunities for national technicians in
the areas of watershed managerent and research tecdmiques
with special erphasis on farming systems for hillsides.
2.2.3. Concaomitantly, a vigorous prograrme of on~fam soil and water
conservation works cum crop development is conducted on plots operated
by the target group.
2.3 Experimental Approach and Methodology
2.3.1. Consistent with the strategy spelled out above, research and
developmental work was conducted inter alia on a total of 20 systems
of production during the crop years 1977/78 and 1976/79. Beginning
in October 1978 and again in ldarch 1979, 1980 and 1981 respectively, work
continued on the further refinement and econamic viability of eight of
. the more pramising cropping systems.
2.3.2. Presented in Figures 7 through 11 are the cropping patterns which
have undergone and continue to undergo evaluation. For each cropping
system the dates of planting and harvest of the respective carponent
crops are plotted on scale. For exarple, in Figure 9, the planting and
harvest dates of System 2, are as follows:

Yams - March 3, 1979 and February 13, 1980;

Irish potato - April 20, 1979 and July 11, 1979;

Radish - July 17, 1979 and ALgﬁét 27, 1979 and

Peanut ~ September 20, 1979 and January 23, 1980
2.3.3. Following construction of terraces in early 1577 and prior to crop

establishment, limestone in the form of marl and poultry manure each at the

rate of 3 t/ha (1.2 t/ac) were applied to ameliorate soil acidity and
fertility respectively. Irrespective of the cropping pattern, rates of
fertilizer application for the first two crop years remained constant as
follows:

N - 200 kg/ha (178 1b/ac) as urea or amronium sulphate;

ons - 300 kg/ha (268 1lb/ac) as triple super phosphate; and

v A O me Mran (124 TR /am) oo mwdaba AF rwAbaah
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2.3.4 These were the suggested rates arising from data on fertility
assesament of the test s0il comducted at the initiation of the
moject (6). Commencing in 1980, the fertilizer dosage vas adjusted
upwards to conform to a oormercially available blend which the farmmers
are accustomed to using. Presently, 1,460 kg of 12:24:12 is adminis-
tered per hectare per crop yeax, together with 60 kg/ha Mitrogen

as Urea or amunium sulphate. This results in the application of

N, onsardKZOattheﬁollowirgrates.

Kg/ha 1b/ac
N 235 210
P,Og 350 312
K20 175 156

2.3.4.1 The 12:24:12 mixture vas arplied as follows:

- for the yam monocrep 730 kg/ha was banded circularly
six weeks after the 'heads' were planted. This was
followed by a similar application at eight weeks
thereafter (14 weeks after planting). The Mitrogen
side dressirg (133 kg/ha urea or 60 kg/ha 1Y) was
applied at 28 weecks from plgmting;

- for the yam intercrop 300 kg/ha of 12:24:12 is applied
at six and 14 weeks from planting respectively,
followed by the application of 130 kg/hz (12:24:12)
ard 44 kg/ha urea (20 kg/ha 1) at 28 weeks from

planting;

- for the intercrops such as red pea, cow pea, peamuts
and Irish potato 365 kg/ha of 12:24:12 is placed in
furrows 5 - 8 cm below the seed. This was followed
at flowering by the application of 44 kg/ha urea
(20 kg/ha 1) .
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- for the ginger intercrop 12:24:12 at the rate of 365
ka/ha was banded at six and 18 weeks from planting
respectively. This was followed at 24 weeks from
planting with an application of 133 kg/ha urea
(60 kg/ha 1 banded 5 - 8 cm away from the ginger
rows at a depth of 5 - 8 om.

= In:situations where solid stards of legumes, Irish
potato and ginger were established the same
fertﬂizerﬁrogramemsusedasvtmﬂaeyvare
intercropped with yam.

2.4 Crop Density. Irrespective of whether Yellow yam (Dioscorea
cayenensis) the principal crop of the year is grown as a sole crop or
in association with other crops. The density is kept constant at
approximately 10,000 plants/ha (4,050/ac) . 2As presented in Figure 12
yams 'heads' are planted on the ridges of contimous mounds which -
are speced 1.4 m apart. One yam 'head' is planted every 0.66~0.67 m
interval along the mound. This requires approx-mately 8 tonnes/ha
of planting material ('heads'). As the yam seedling develope into
tendrils wooden stakes are emplaced centrally between two adjacent
mounds with each stake equidistant to four yam plants. Stakes vary
in height fram four to six meters and one stake accommodates four yam
plants (2,500 stake/ha).

2.4.1 Irish potato (Solamum tuberosum) when planted with yam at

the beginning of the crop cycle is sown in rows spaced 0.75 m apart
and at 0.25 - 0.30 m intervals along the row (Fig. 13). This

seedlig rate approximates a population of 53,000 plants/ha and requires
about 2+/ha of seed material. Seed material of varieties Red Pontiac,
Spunta, Dragia and Sebago have been tested over the four year period
during which the studies were conducted.

2.4.2 Peanut (Arachis hypogaea) when grown as an intercrop with
yam at the commencement of the crop cycle (Fig. 14) is sown in rows
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constructed 0.4 m apart with an intra-row spacing of 0.1 m. This
results in a crop density of 250,000 plants/ha. Intercropped during
the latter half of the crop cycle, seeds are planted in rows
peripheral to the yam at a population of 125,000 plants/ha (Fig. 15)
Seeds of the Valencia type Spanish peamt were used. This variety

has a seed weight of 45 - 50g/100 seeds and gives a shelling percentage
of 75%. Thus the quantity of unshelled material required at the
camencement and latter half of the crop year is 156, and 78 kg/ha
respectively.

2.4.3 The spatial arrangement employed for red pea (Phaseclus spp)
and Cowpea (Vigna spp) at the begimming of the crop cycle is rows
0.4 m apart with seeds planted at intervals of 0.15 m within the row
(Fig. 16). This results in a population of approximately 1€6,000
plants/ha. Cropped with yam during the latter half of the crop year
seeds are planted in 0.4 m rows that are peripheral to two
cmsemtiveyanmnﬂ!asalmihf‘ig. 14. Crop density is thus
reduced to 83,000 plants/ha. Varieties of red pea tested were Miss
Kelly and Tom Red whereas the cowpea used was of the African red
variety. At the begimning of the crop cycle seed requirerents of
red pea and cowpea are 84 kg ard 15 kg/ha respectively. Planted during
the latter half of the crop cycle seed requirement is yeduced by
one-half.

2.4.4 Radish when grown following the harvest of Irish potato is
direct seeded in rows 0.40 m apart and at approximate intervals of
0.15 m along the row. This requires 0.3 kg/ha of seed material.

2.4.5 Ginger (variety yellow) when grown with yam for most of the
crop year (Fig. 17) is sowvn in rows 0.4 m apart and at 0.25 - 0.30
m intervals along the row, this requires approximately 4.4 t/ha of
seed material. Red pea of the Tom Red variety grown tocether with
yam and ginger during the first quarter of the crop cycle is seeded
in rows spaced 0.40 m apart alternated by ginver rows. Seeds were
placed at intervals of 0.20 m along the row. The quantity of

seed required is 44.0 kg/ha.
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2.4.6 Grain corn (Zea mays) of the Pioneer x-306 hybrid grown
together with yam during the first quarter of the crop year is seeded
in rows spaced 0.70 m apart ard at 0.25 m along the row. This gives
a population of approximately 50,000 plants/ha and requires 18 ha/ha
of seed material.

2.4.7 Cabbage (Brassica oleraceae)of the KK hybrid grown with with
yundurimtlelatterhalfofthec:q:cycleisgrmmattlarateof
33,000 plants/ha. The quantity of seed required is 0.1 kg/ha.

Field cbservations included:

(a) Crop adaptability; ,

(b) total and marketable crop yields, under both mono
and intercropping situations;

(c) cxop perfommance as affoected by various planting
dates;

(@) time-motion data on discrete operational variables
hwol\redinthepmhwtimofeadxoftlneight
pramising cropping systems inclusive of land pre-
parations; and

(e) variable costs of materials required for production
of the, crops.

2.4.8 2dditionally, MNapier grass (Pennisetum purpureum) vas established
on the risers of bench térraces to stablize these structures thus render-
ing them less susceptible to erosion from heavy rains. BAs a spin-off,
the fodder was harvested at regular intervals and fed to four goats and
two heads of cattle on a year round basis, aobservations were taken of
fodder yield and weight gains.

2.5 Alternative ZApproaches to Soil Conservation - Olive River. Due
to the relatively high capital costs associated with bench terracing the
need was felt to test the effectiveness of less costly soil conservation
measures ougn using proven cropping system. This exercise commenced in
Ppril 1980 at Olive River in the Lowc River area of Trelawny. Run-off
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plots (4mz)werecmstructedona20°slopeaxﬂtheyvmeassesaedfor
soil loss following a cavbination of s0il conservation cum cropping
system treatments.

2.5.1 The treatments were:

- oontrol i.e. yams were grown alone on individual
hills down slope as farmers grow the crop;

= individual hills interruped by a hillside
ditch mid-way down the plot (7.5) with a
cropping system of yam in association with
Irish potato followod by radish and peanut;

- contimwous contour mounds interruped by a
hillside ditch mid-way down theplot (7.4 m)
with a cropping system of yam plus Irish
potato plur radish plus peanut; and

- contimous contour mounds interrupted by a
grass buffer strip with a cropping system
of yam plus Irish potato plus radish plus
peamut.

2.5.2. Following a heavy storm or at the end of several rainy pericds,
the amunt of soil loss from cach plot was quantified. Crop data included
total and marketable yield. For the purpose of this report data for the
first crop year will be presented.

2.6 Frincipal Results and Accamplishments (Allsides) Presented in
Table 4 are yields of each crop camponent and cropping tested during the
1977/1978 crop year. Yam yields were excellent when compared with those
cbtained by farmers in the project area (10-15 t/ha) of marketable tubers.
Yields ranged from a low of 26.570 t/ha in the cropping system where
sweet potato and red pea were grown in association with yam to a high of
40 t/ha in the system where sweet potato was established in the latter
half of the crop cycle following the failure of ginger to establish an
acogptable crop stand.

2.6.1. Expept for cropping system mumber 8 (yams grown in association
with sweet potato followed by red pea) there was an appreciable increase
in total yam output by every other treatment campared to the check treat-
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ment (system Mo. 1). Further, Irish potato of the red pontiac variety
sown together with yam and harvested 85 days thereafter produced a
yield of over 9 t/ha of good quality tubers.

2.6.2 It was significant that other camponent crops such as onion,
corn, pumpkin, cabbage, carrot, cassava, ginger and sweet potato per-
formed poorly. This was attributed to several factors viz:

i) poor seed quality which resulted in extremely poor
crop stand in the case of onion and ginger;
ii) inmability of the s0il to supply adequate quantities
of magnesium for acceptable corn growth and yield;
iij) inability of the cassava and sweet potato crops to
accunulate carbohydrates despite excellent top
growth;
iv) a high population of cabbage looper which rendered
a high percentage of the heads urmmarketable; and
v) significant loss in carrot stand due to seed loss
fram yam mounds consecuent  to heavy rains and prior
to seedling emergence.
2.6.3 The encouraging yam, Irish potato and red pea yields coupled
with the direct soil conservation benefits to be gained fram yam cul-
tivation on mounds and the demonstration of an irproved farm cash flow
gsituation which could accrue to the small hillside fammer stimalated
further work in identifying viable systems of production.

2,6.4. During the 1978/89 crop year, corn was again tested and new
crops such as the 'dwarf detemminate' variety of pigeon pea (UWI - 17),
bodie bean (Vigna spp), peanut and lettuce were included in the crop
mixes.

2.6.5. The yield data for each cropping system are presented in Table 5.
Except for Systems 6 in which yams were grown with peamut and sweet potato
an increase in saleable yam tuber yield over the yam monoculture was
recorded for each of the other systems tested.
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2.6.6. Further, systems in which yam was intercropped with Irish potato,
ginger and peanut produced saleable yields of 7.15, 3.06 and 2.13 t/ha
respectively of these crops during the first half of the ¢ropping cycle.

2.6.7. 2Again, as was observed in the 1977/78 crop, corn, onion, sweet
potato and carrot perfommed poorly as intercrops. The pigeon pea crop
yielded poorly whereas lettuce seeds failed to germinmate. Owerall, the
legume mixes resulted in a fair level of performarnce.

2.6.8. To ascertain yield response of yams and other crop mixes when
established during the September - October rainy season, four production
system were tested on semi-commercial sized plots. The crop mixes con-
sisted of:
i) yam as sole crop;
ii) yam grown together with peamit followed in sequence
by Irish potato and radish;
iii) y=m grown together with peamits followed by Irish
potato; and
iv) yam grown together with Ifrican red pea and followed
by peamt

2.6.9. The yield data of yams and each camponent crop are shown in
Table 6. Total yam tuber yield was highest (27 t/ha) when this crop was
grown as a morocrulture and production declined by a average of 23% as
other crops were intercropped with yam.

2.6.10. MNotwithstanding periods of sustained drought conditions which
could have led to the overall lowering of yam yields, peanut performed
well on both terraces which had been planted to this crop together with
yam in the first half of the cropping year. Yields of whole sound
kernels expressed at a moisture content of 10% averaged 1.46 t/ha and
0.78 t/ha during the first and latter halves respectively of the yam
crop cycle.

2.6.11. The Irish potato crops were severely affected by early amd late
blight. This resulted in immature ripening of the crop ard as a con-
sequence, tuber size was small. The radish crop performed well and
vwhen viewed in the context of its short maturity period (4-5 weeks)

appears promising.
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2.6.12. Following a detailed review of the results obtained from April
1977 to February 1979, eight crop mixes were established during the period
March 1979 to February 1980 on whole terraces thereby sirmulating in size,
farmers terraced plots. These terraces varied in hectarege fram 0.02 to
0.07 ha (0.05 to 0.17 ac) . The mixes were selected on the basis of their:

i) demonstrated high yielding potential;
ii) nutritional values;
iii) ability to establish a good crop canopy at
an early stage of the yam growth cycle;
iv) ability to enhance farm income; and
v) labour intensive recuirements

2.6.13. Notwithstanding the fact that yam yields were greater than those
of the project farmers (Table 7)., information indicates that several factors
might have militated against higher yields. These are:
i) inter-crop campetition particularly when
yam is cropped vwith sweet potato;
ii) sustained periods of unseasonably heavy rains
which resulted inter alia in leaching and
thus decreased effectiveness of applied
fertilizers and other available soil mitients;
iii) a build-up in the levels of yam specific
nematodes in the yam tubers which resulted in
a high loss of marketable tuber material; and
iv) late staking of yam vines (12-14 weeks after
planting) due to unavailability of yam stakes
at time of tendril development.

These are iMportant aspects which must be taken into consideration
in divising crop mixes, improving the performance of polycultures and
providing a satisfactory basis for projecting reverme.

2.6.14. Yields of the intercrops were very good for the most part.
For instance the Irish potatou intercrop produced 13.25 t/ha of market-
able tubers whereas the peamt and cowpea intercrops produced 2.51 and

1.50 t/ha respectively of excellent cuality grains. Each cropping system
was evaluated for its economic viability and its nutritional output and

these aspects will be discussed in later sections of this report.
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2.6.15 Yield data for the 1980 - 1981 period (Table 8) inmdicate that
when yam was intercropped tuber yields were generally better than those
cbtained in the previous crop year (1979-1980) . For exarple, the
cropping system was evaluated for its economic viability and its mutri-
tionmal output and these aspects will be discussed in later sections of
this report.

2.6.16. Yield data for the 1980 - 1981 period (Table 8) indicate that
when yam was intercropped, tuber yields were generally better than those
obtained in the previous crop year (1979-1980). For example, the cropping
systan yam + Irish potato + radish + peanit yielded 11 t/ha (9,793 lbs/
ac) versus 9.8 t/ha (8,729 1b/ac) for yam in the same systeam last year.
This improvement would probably have been more marked had it mot been
for the high incidence of "pine heart” ¥and to a lesser extent "hollow-
hq'yvtﬂdlretﬂeredahighportionoftheyieldunmrketable. In the
case of yam + peamut + red pea, Yem + cow pea + peamut and yam + red pea +
ginger, the yam yields increased from 7.5 to 10 t/ha; 8.2 to 12.9 t/ha
ard 9.5 to 12.1 t/ha, respectively.

2.6.17. The yields of table yam as a mono-crop changed very little from
13.0 t/ha (11,589 lb/ac) last crop year to 12.8 t/ha this year (11,401

lb/ac). It should be noted that last year's yields were greatly affected
by the high incidence of '"burning'.Y Earlier reaping and better monitor-
ing this year reduced that problem somcwhat but there were instances this
year, where the presence of the "pine heart" cordition (e.g. Terrace 3

with yam + Irish potato + radish + peamut) also severely affected market-
able yield. Yam quality was good ard physically the yams were ‘solid’.

These three crops also provided excellent crop cover which reduced the

necessity for weeding the yams after the May rains.

1/ hgramilated or grainy appearance of the yam tuber fissue at harvest

which renders the tuber unattractive and thus unsaleable.

2/ Deterioration and eventual disintegration of the yam tissue at har-
vest although the outmost layers of the tissue may be intact.

3/ Dry rot of yam tubers caused by the nemotode Pratylenchus coffeae.
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2.6.18. The red pea yield was not encouraging (0.49 t/ha) . This has
been the pattern, on the demonstration site, whenever red pea is planted
in the Spring. Crop Stand and vigour on the continuous mounds were
sighificantly lower than when the same seeds were sown at the same time
within the project fence but not on mourds. The reasons for this vari-
ation are not apparent.

2.6.19. Performance of the ginger crop were disappointly poor compared
to the excellent yields obtained the previous year. Climatic conditions
were favourable, for the most part, and the planting material was of
good quality. The Flant stand following germination was unacceptable
and this clearly affected the yield. It is apparent that rhizomes
undergo a period of dormancy which could exceed six months at times.

The yield was merely a recovery of the planting material.
2.6.20, SPOOND INTERCROPS

2.6.20.1 The second intercrops (peamts, cow pea, red pea), in general
performed very poorly. In the case of peamuts intercropped on Terraces
1 & 3, germination was good but shading effects of the then seven (7)
months old yam canopy considerably reduced the yield. This was evident
from the tall, narrow canopy of the peanuts as well as apparent reduc-
tion in podding vigour. This problem was aggravated also by the flourish-
ing of persistent weeds in the latter stages of the pearut crop at which
time it would have been urwise to introduce any weeding operation for
fear of depressing yam yields. Further, the shading effect of some of
these tall growing weeds plus the yam provided a cool, protected emwviron-
ment for rats and/or crickets which damagué the yound pods.

2.6.20.2 Cow pea and red pea stands werc ron-existent. Despite replant-
ing of the cow pea the resulting stand was still very poor. OConsequently
the cow pea ard red pea stands were abandoned.

2,6.20.3. It should be noted that the second intercrops are planted
at half the population of the first intercrop or pure stand situation
because of the growing yam canopy and thus yield expectations would be
reduced accordingly.
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2.6.21. PURE STAND

2.6.21,1 For the cropping year 1980 - 1981 the practice was adopted
whereby there was simultaneous establishment of pure stands of the
prevailing intercrops.

2.6.21.2 The cbjective was to compare the performance of these crops
in pure stands vs. intercropped.

2.6.21.3. Terraces 8 and 9 (relatively father down the original slope)
have always displayed inherently lower fertility than the ones (1 to 7)
above them. Thus the performance of the pure stands on these terraces
did not accuratwly reflect their potential (Table 9). It would not
ﬂmefore'_be\mlidtoa:tparep\nestarﬂvs.imermpyieldsfcr
1980 - 1981, as the intercrops were exposed to far superior corditions,
vis a vis, moisture and inherent fertility, other things (e.g. planting
material and applied fertilizer) being equal It is planned to repeat
this test this year (19681 - 1982) but on terraces which display basically
the same features. ’

2.7. BEOCONOMIC ASSESSMENT

2.7.1 Sumarized in Table 10, are the input costs incurred in pro-
ducing each system, the outputs derived from each crop camponent and the
returns per hectare exclusive of costs for terracing for the period
1979 - 1980. In three of the eigh systems viz. 2,4 and 5 net farm inocome
increased over the yam mornoculture system by 111%, 25% and 90%, respec-
tively. Total output realized from the sale of crops exceeded those

of the sole yam crop in six of the seven crop mixes.

2.7.2. For the 1980 - 1981 crop year again it was found that fammers
income could be significantly augmented through the practice of multiple
cropping. The most profitable farming enterprize yielded a net profit
of J$18,478.30/ha, with most of it being derived fram the Irish potato
inter-crop (Table 11) . Crop production costs were generally higher .
when cawpared to the previous year. This is plausible when it is
recalled that labour costs increased from $8.00 to $11.20/man-day, and
costs of material inputs also escalated by an average of 25% over the

previous year.
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2.7.3. Relatively high production costs were associated with a:
nmber of investigatory and improvement aspects. Adjustments must be
made to ensure that they do not inappropriately negate the economic
benefits which could have been obtained. These increased production
ocosts are being red'v ed through:

i) improved efficiency in field tillage, crop
sowing and harvesting operations;
ii) rationalization of the disease amd pest
o ntrol programme; and
iii) rationalization of the soil - crop manage-
ment programmes. A
2.7.4. The results presented in Tables 10 and 11 further indicate that
on the hillsides of Jamaica farm family incomes could be increased several
fold, provided that the farmer adopts the practice of polyculture together
with improved technology.

2.7.5. However, the high costs of production of the intercrops would
require the establishment of a closely supervised farm credit scheme to
ensure that inputs are acquired and used on a timely schedule.

Also a strong Extension input is a sine qua non for transferring the
research information to the farmer - who is an individualist and mani-
fests a behaviour which depicts the motto "Every Man for Himself".(7)

2.7.6. Arother distinct advantage of ployculture at Allsides and
other hilly areas in Jamaica is that the entire holding can be cultivated
ocontimously versus the present traditional practice in which areas are
allowed to go into fallow or "ruinate" for one year following three years
of contimous yam cultivation. Fammers claim that this practice “enable
the land to recover its strength. (7)

2.8. Nutritional Evaluation

2.8.1. One of the major problems of the developing countries today
is inadequate food production. In Jamaica, the critical shortage of

foreigh exchange requires a greater dependence on domestically produced
foods. As in o:er islands of the Caribbean the small fammers will
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ocontimue to play the dominant role in food production. They will require
assistance to enable them to use those crop mixes which can provide a
balanced food intake. A mutritional survey was conducted using fam
families of the project area as the source for ascertaining lewels of
oconsumption patterns of farm families. (8)

2.8.2. The survey results indicate that polyculture is a far more
efficient producer of calories than momoculture when the same principal
crop is included in both systems. 2Also, the multiple cropping systems
performed mutritionally superior to the yam moroculture. It is gratify-
ing to observe that within the project area of Allsides, a significant
nmber of producers who previously grew root crops contimwously are row
including peanuts, cow pea, red pea ard Irish potato in their cropping
mixes. This will result eventually in a more balanced dietary intake,
by the target growp.

2.8.3. Based on the edible product yields of the 1979/1980 commercial
trials, food energy, protein and carbohydrate values were computed for
each of the cropping systems. These values are presented in Table 12.
The changes in energy yield ard food values relative to the yam mono-
culture are shown in Table 13. Figure 17 is a graphical representation
of energy and food protein values obtained from each of the eight cropping
systems. In terms of total mitritional energy, five of the seven crop
mixes yielded more than the yam monoculture, the exceptions being yam
intercropped with sweet potato an d yam and red pea ard cow pea. The
energy contents varied fro 57.25 x 10° kilojoules for yam alone, to
102,10 x 10 © kilojoules when yam was intercropped with Irish potato,
radish, and peamut, an increase of 78% (Tables 12 and 13). Again,
protein and carbohydrate values were lowest (0.20 t/ha and 2.12 t/ha,
respectively, for the yanw/sweet potato system and among the highest
(0.69 t/ha and 5.51 t/ha, respectively), when yam was intercropped with
Irish potato, radish and peamt. Protein and carbohydrate values for
the yam monoculture were 0.31 t/ha and 3.14 t/ha, respectively. As
expected the legume mixes viz., yam + peamit + red pea, and yam + cow
pea + peamut produced the highest protein yields. Values were 0.76 and
0.67 t/ha, respectively and when campared to the yam monoculture out
yielded it by 143% and 113%, respectively.
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2.9. Employment Evaluation

2.9.1. Jamaica as well as many other developing nations are experiencing
rising unemployment. The rural areas are worst affected. Oonsequently,
there is a tendency for rural youths to migrate to the large cities. This
trend has led to severe pressures on existing social and health facilities
in the utban centres and as dne direct consequence crime rates in the cities
have increased considerably. In cognizance of this, deliberate efforts
are made to create projects which have a favourable employment generation
potential. Indeed, one of the objectives of the project was to demonstrate
the employment potential by the adoption of a rationmal system of crop amd
s0il management for the Allsides area.

2.9.2. Presentcd in Tables 14 and 15 are the abserved monthly labour
inputs required for the establishment and maintenance through to crop
maturity of the eight cropping systems, evaluated on whole terraces dur-
ing the 1979/1980 crop year. When contrasted with the traditiomal practices
of the farmers there is little difference in the total labour required for
yam moroculture produced on continuous mounds on the terraces, although
there is variatio» on a monthly basis.

2.9.3. Although fammers claim that they use more labour than that re-
quired by the project, for every cropping system used the labour require~-
ments have been much greater than for the traditional faming practices.

2.9.4. Another important consideration is related to the direct soil
conservation benefits which will accrue from the use of continmous mounds
on terraced lard in such a system, i.e. a recorded soil loss of 18 t/ha/
yr campared to 137 t/ha/yr sustained by farmers on plots having a 17°
gradjext.y

2.9.5. Systems 2 and 5 which produced the highest farm gate reverues
and quantities of energy and protein were also shown to have high - employ-
ment potentials. These findings are even more meaningful when congnizance
is taken of the labour distribution patterns over the 12-month cropping
cycle.
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2.10. Livestock

2.10.1. The possibility of converting grass produced on the risers of
terraces into animal protein was examined. It has been successfully
demonstrated over the period 1977/1980 that two heads of large livestock
(cattle) and four heads of amall livestock (goats) can be maintained by
zero grazing from the Mapier grass produced on a total riser area of
0.07 ha (.18 ac) .

2.10.2. In addition to serving principelly to stablize xisers, Napier
grass could be used to significant advantage in emhancing . 1 income
and increasing the availability of animal protein to the population of
Jamaica. It is most important that the grass be zero-grazed to protect
the risers from destruction by the animals.

2.10.3. The agro-socio=economic data reported herein that urder rainfed
conditions intensive farming of hilly lands in Jamaica ocould result in:

i) increased food production;
ii) increased famm income;
1ii) decreased rural unemployment;
iv) improved standard of living;
v) improvement in the Govermment's jmport
substitution efforts;
vi) an increase in G.N.P.; amd
vii) positively influencing the rate of national
ecormomic growth

2.10.4. It is extremely encouraging that the improved technology is
being adopted by a significant nurher of producers within the area and
elsewhere. However, to achieve greater success it is necessary that a
strong Extension Unit be set up together with a Farmers' Credit Unit,
charged specifically with serving the credit needs of the small hillside
producers.

3. Results of the Olive River soilw studies
3.1. Presented in Table 16 arec the sampling intervals and quantity

of rainfall which occurred over the first year of the trial (April 26, 1980
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through March 3, 1981) . Over this 312 day period rainfall totalled
1,295mm and rainy days mmbered 89. There were 11 soil loss measure-
ments.

3.2. Table 17 shows the actual and equivalent soil losses comverted
on the basisof acreage and hectarage respectively. There was a dramatic
declire in soil loss fram 179 t/ha of oven-dry soil cbserved from the
check plot (yam planted traditionally) to 43 t/ha when plots were treated
with contimous contour mounds and a grass buffer strip and miltiple
cropped. This represents a 75% reduction in effective lard area avail-
able for cyopping. Viewed differently, under the gradient, rainfall and
cropping pattern conditions which obtained during the period, the upper
15 cm s01) layer of the check trestment will be lost in 12.5 years &
vhereas 52 years will be required to sustain a similar loss if the land
is prepared with continuous contour mounds interrupted at appropriate
intervals with a grass buffer strip and cultivated with a multiple cropping
system.

3.3. Results of crop yields for the treatments are presented in
Tables 18 and 19. Gross yam tuber yields were highest for the check
treatme £ and lowest for treatments 3 and 4, although there was no
difference in yield between the latter two. It is likely that the inter-
crops depressed yam yields due to competition for available mutrients
and moisture.

34. Notwithstanding this, due to the high prices which obtain

for Irigh potato and the ron-traditional radish crop, overall farmm income
for treatments 2, 3, and 4, will exceed that for the check treatment.
Also,. by planting these short-term crops the subsistence farmer could
enhance his cash-flow position and nutritional profile.

3.5. The first year's results of Olive River are very significant
in terms of providing a factual basis for assisting Govermment in

1/ Based on the consideration that a one hectare - 15 an furrow-slice
common in mineral soils can have an oven-dry weight of 2,242 tonnes.
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modifying its policy with respect to subsidizing soil conservation work
in agriculture for the island. Terraces although highly productive are
very costly and the alternative il conservation measures being evalua-
ted are simpl @r' and significantly less expensive.

3.6. Further, when it is recalled that (i) the bulk of available
plant food is found in the plough layer; (ii) 80% of Jamaica's farming
camunity is located on the hillsides; (iii) productivity of hillside
agriculture has declined over the years; (iv) hillside agriculture is
the source of the island's domestic food supply; and (v) hillside agri-
culture is the principal source of rural employmant, it is paramount that
efforts aimed at mitigating soil erosion be contimied until farmers are
ocomnvinced in the virtues of adopting good soil management practices.

4. - Perspectives for future development

4.1. There already exists a mmber of "cropping systams" even if
they are not operated on as structured lines as the purists would wish.
The main objective is to ensure that all resources are used to their

optimum potential.

4.2, High population density on available agricultural land has
created the necessity for more intense use of land resources. The
fact that so high a percentage of agriculture practised on hillside
lands contimes to provide most of the local food production implies
that appropriate intensive measures must be developed. These measures
require that the land must be suitably conserved.

4.3. The use of tested croppirng systasis a means to this end.
As is observed from the Allsides experience yields of individual crops
per unit area will not necessarily increase over those for the crops
when intercropped. The total output of crops will increase due to more
effective and optimm use of the land and available resources.

4.4. Farmmers in general have become accustamed to leaving portions
of their already small plots of land fallow to allow the land to recuperate.
This is especially the case on hilly lands which are low in fertility and
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which suffer a further reduction in fertility due to man-made erosion
associated with unsound agricultural practices.

4.5. Demonstrations have shown that increased fertility may be

assured through the judicious use of fertilizers. Farmers, however,

have certain age-worm concepts concerning the effects of fertilizers

on the health of people. They also have inhibitions concerning the

price of fertilizers (and other chemicals). All these are areas which
extension officers can and mist explain if farmmers are going to adopt
practices which will lead to more intensive but sould land use.

4.6. Many farmers in surveys (old and new (12) have indicated
that lack of credit is a major factor which limits production. In
spite of their willingness to adopt new practices they canmot do so
without the availability of adequate credit on a timely basis. One
possible way is to link cred and marketing arrangements very closely.

4.7. Undoubtedly, the intensive use of land will require more
labour, same of which may have to be bought. This cost can be included
in the credit nceds and can be recovered from the crop output.

4.8, The difficult terrain on which much of the hillside farm-
ing is practiced requires mechaniams which will take the "irk" out of
work. For too long has Jamaica paid too little if any attention to the
"invention" of modest types of ecquipment which will assist fammers in
undertaking certain farming operations. The techmology exists elsewhere
and the time is right to endeavour to adapt some of this type of equip-
ment for adoption by hillside farmers.

4.9. The information and the data presented in this paper refer
to a particular situation with specific conditions relating to lard,
topography and slopes, climate, fammers and tradtional cropping patterns
as found in Allsides area of Southern Trelawny. The principles involved
do rot change and it is necessary to develop ecosystems, appropriate
cropping mixes and technological packages for other situations.
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4.10. Where policy is concerned there is the time-worn argument
concerning financing the cost of soil conservation (especially bench
terracing) . The data available indicate that with intensive cropping

ard sound use of appropriately soil-conserved land, at optimum performance
lemlsthemmeobtainedcanpayforthesoil conservation measures
and still leave a residual incame which is greater than that which farmers
row earn. While the high cost of terracing dictates that cheaper but
effective soil conservation measures be found (such trials ars being
undertaken at Olive River in Trelawny as a support to the Allsides
Project) the question of the ability of any govermment to subsidize soil
conservation measures at current levels must be seriously addressed.
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TABLE 2 Farms, Number, Size and Acreage in Jamaica

1/ Source:

Statistical Yearbook of Jamaica 1978,

in 1968
[Farm size % of total
(acres) (ha) Number % of total Acreage | acreage
0- 5 2 149,703 78.8 223,818 14.9
(89,527
5- 25} 2 - 10| 36,881 19.0 333,584 22,1
' (134,219)
25 - 100 {10 - 45 3,004 1.6 125,104 8.2
(50, 042)
100 - 500 |45 - 200 699 0.4 148,501 9,93
(59,400) -
500 + - 200 295 0.2 676.426 44 .9
(270, 570)
All Farms 190,582 100,0 | 1,507,397 | 100.0
(602, 959)
* hectares
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TABLE 3 Selected physical and chemical properties of the
0-45 cm soil layer of the Alisides, Trelawny soil
(an Ultisol, locally classifled as soil type No.
32, Wirefence Clay Loam), immediately after the
s0il was bench terraced (April 1977) and following
the completition of the third year cropping cycle
February 1980

Physical and chemical properties Value
Sand (%) 15.21
Silt (%) 22,01
Clay () 62.78
Bulk density (g/cc) 1.16
Field capacity at 1/3 bar (%) 49,32
' April119977 | February 1980
pH (1:2.5) 4.9 vha Y| 4.9 vha
Organic matter (%) 0.67 vi 3.09 mi
Nitrogen (%) 0.14 m 0.16 m
Phosphorus (ppm Pios) 10w 32 ml
Potassium (ppm K.0) 109 L 111.50 L
CEC (meq/100 g) 18,50 m 21,00 m
Ca (" " ) 5.28 m 6.26 m
Mg ((" n ) 1.51 m 0.96 L
k (" " ) 0.24 L 0.25 L
Al (" ) 8.16
Cu (ppm) 1.35 2,80
Fe (") 77.50 93,75
Mn ( ") 8.05 5,50
Zn (") 3.37 2.0
1/ Vha - very highly acidic
vi - very low
M1 - medium low

- medium
L - Jlow
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TABLE 4 Marketable yields of Yellow yams (Dliosco gayenensis)
and other crops grown alone and in a polyculture system

at Alisides, Trel during the 1977/1978 crop year
Cropping “Crops rketable | Now Yam nge In
Systems Yield "Head" Yield| total yam
(t/he) (t/ha) yield oven
MoNOCrop
(%)
1 Yam alone 31.502 16.917 0
] 2 Yam 36,794 16.692 10.46
Red pee 0.552 |
Onlon 0.053 . i
3 Yam 38,752 17.274 15.71
Sweet corn 7500" |
Red pee 0.124 {
4 Yam 35.441 16.713 7.7
Graln corn 1 0.761
irish potatoes 0.489
5 Yam 34.480 17.289 6.92 *
irish potatoes 9,286
Radish 1.587
African Red pea 0.296
6 Yom 38,734 17.840 16.84
Pumpkin 0.000.
Sweet corn 3133
7 Yam 33.006 17.010 3.30
Cabbege 0.695
Carrot 0.108
Red pea 0.093 1
8 Yam 26,565 13,668 16.91
Sweet potatoes 2.129
Red pes 0.105
9 Yam 36.794 15.861 8.75
Cassava 0.000
Red pea 0.539
10 Yam 39.899 17.032 17.58
Ginger 0.000
S 1.616
17 Yields m&m plots

Ears of corn






TABLE 5
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Marketable yields of Yellow yams (Dioscorea
and other crops grown alone and in a polyculfure system

at Allsides, Trelawny during the 1978/1979 crop yeer

enensis)

Cropping 'Pirkeﬁblel New Yam |Change in
Systems Crops Yield "Head" {Total yam
(t/ha) Yield Yield over
(/o) _ M
1 Yam alone 10,90 10,40 0
2 Yam + 14,08 10,74 16,3
Corn + 0,304 ’
Pigeon Pee 0.125 ‘
3 Yam: . 15,82 11.16 26,7
Red pea (Ms, Kelly cv)+ 0.455
Ginger 3.058
4 Yam + 12,60 i 9.78 5.1
Bodie Bean + 2,470
Onjon 0.131
5 Yam + 13.37 8.83 42
Irish potato + 6.15 .
Radish + 0.312 !
Cowpea (African red) + 0.298
6 Yam + 10,32 9.18 -8.5
Peanut + 2,13
Sweet potato 0.00
7 Yam + 13,97 11,18 18.1
Irish potato + 8.15
Peanut 0.274.
8 Yam + 14,93 10.85 .21.0
Cowpea (African red cv) 'f 0373
irish potato + 0.718
Lettuce 0.0
9 Yam + 14,16 12,08 23,19
Red pea (Tom red cv) + 0.316
Peanut 0.163
10 Yam + 15.80 11.54 28,36
Carrot + 0.099*
L oz
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TABLE 6 Marketable yields of Yellow yams (Dloscorea

and other crops alone and In a polyculture system at

Site 11, Allsides, during the October
1979 cropping period -

‘}978 - November

Cropping Crops Marke'l'able[ New Yam} Change in
Systems P Yield "Head" | Total yam
. (+/ha) Yield yield over
' ~ (+/ha) | Monocrop
($)
1 Yam alone 14,79 12.11 0
2 Yam 9079 9‘42 "28.6
Peanut 1.46
Irish potato 2,47
Radish 1.59
3 Yam 10.56 8.02 -30.9
Peanut 1.43
irish potato 2,13
Yam 15,16 9,12 - 97
Red pea (African red cv) 0,337
Peanut 0.78

area of 0.05 ha.

/ Yield extrapoiated from whole terraces having an acreage
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TABLE 7 Marketable ylelds of Yellow Yams (Dioscorea
cayenensis and other crops grown either alone
in a system of polyculture at Allsides,
Trelawny during the perio? March 1979 -
February 19801

[Cropping MarkeTable| New Yam |Change In
Systems Yield "Head" Saleable
(kg/ha) Yield yam yield
(kg/ha) (%)
1 Yam as sole crop 13,03 9.85 0
2 Yam + 9.80 9.88 -14,0
Irish potato + 13.25
Radish + 1,27
Peanut 0.77
3 Yam + 7.53 8.7 =29,0
Peanut + 2,51
Red pea (Ms Kelly) 0.40
4 Yam + 8.22 9,06 =24 5
Cow pea (African red 1.50
Peanut 0.45
5 Yam + 9.50 8.02 -23,4
Red pea (Tom red) 0.34
Ginger 13.87
6, Yam + 7.33 5.12 -45,6
Sweet potato 1.31
7 Yam + 13.08 9.92 0,52
Grain Corn + 0.28
Cabbage 0,00
8 Yam + 7.95 8,25. 29,2
Red pea (1ICA/Duva)+ 0.73
Cow pea (African red) 0.43

1/ Yields extrapolated from terraces having areas of 0.02 to 0.07
ha
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TABLE 8 Marketable ylelds of Yellow yams (Dioscorea
cayenensls) and other crops alone and in a
polyculture system at Allsides, Trelawny
durlng the 1980/1981 crop year

[Tropp Ing ~Crops MarkeTable]| New Yam hange In total

| Systems r Yield "Head" yam yleld over
"~ (t/ha) Yield ,, | (Monocrop (%)
’ (+/ha)-
1 Yam alone 12.86 5.34 -
2 Yam + 12,949 1 5,04 -1,2
Cow pea + 0,96
Peanut 0.29
1
3 Yam + 11.00 7.26 0.33
| Irish potato 12,00
Radlsh 0.13
Peanut 0.29
4 Yam + 12.09 8,32 12,14
Ginger 1.27
5 Yam + 10.00 3.62 25,16
Peanut + 1.40
Red pea 0.03
6 Yam + 13.24 8.90 6.68
Red pea + 0.49
Radish + 0,68
Cow pea 0.03

| 1/ "Head" welights were recorded at time of planting - 4-6 weoks
following harvest, Consequently ylelds were lowered due to
molisture loss and dry weight loss from tissue respiration.
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TABLE: 9 Performance of selected crops when grown as a
monocrop and intercrop with yams at different
times of the yam crop cycle at Allsides,
Trelawny during the 1980 - 81 period

Crop Cropping period & | Marketable yleld (kg/ha)
Monocrop \ntercrop
Irish potato 24/3/80 - 30/6/80 7,753 12,000
Peanut 25/4/80 - 28/8/80 : 847 1,400
Peanut 4/9/80 - 9/1/81 814 290
Red pea 3 29/4/80 - 7/7/80 414 490
Red pea 10/9/80 -~ 4/12/80 247 30
Cow pea 10/9/80 - 4/12/80 137 30
Glinger 15/4/80 - 20/2/81 587 1,270

1/ During the latter half of the crop year {:;. from mid-August
onwards the Intercrops are seeded at one-half the density used
at the beginning of the cycle




. .
.
3
" s
v oy . -
. .
' - - . [}
< - - . . . H
. Tt 0 M LA O o
—o oo s . R © e meem s ae Sl .. .
e e .
. 2
PR, -~ . . . * . . - [ . PR - ... .« .
’ < . . ". - 3
! t
. . t
. . ’ .
Sem e s e~ s e em em e e cael i e e . e ---— . - e - e
H .
. L NP I B - = .
; J - i A . - . \ et e
.
! i '
v N .
! o A . t -
. e : 1 . : -
. '
' o~ N AR
N . . . e .
! H
. ‘
.
f . . ‘ .
1 4 | ,‘ , o - R .
t i
. ‘ .
» . . ¥ o . ra Lo . ' . I3
¢ .
v ' . . v . .
N .
. N .
'
. +
H N - . N [ - . . .
. . ' . S
B T T C e e~y . . e - ¢ ees ce e wm - e . e e .
N . ' . . to
e . . . . ’ . f .
. e . . e ey e, .o . R e . . .
.
. . . we R
N :




- 40 -

TABLE 10 Total inputs/outputs and net benefits of eight cropping
systems val idated at Allsides, Trelawny during the period
March 1979 - February 1980

| T T L oput_ costarsustense. T0000 [ ron ', | nersos
1/ J component | System— (Decrease
/ha over yam
mohocrop
1 Yam as sole crop | 3,320.65 8,499.03)11,729.68 | 17,277.65 5,547.97 -
2 Yams + 15,165.68
irish potato + 9,110.00
Radish+ 2,797.81
Peanut 1,689,70
Total for System |6,520,96|10,527.20}17,048,16 | 28,763.39 | 11,715,23 i
3 Yam + 12,643,31
Peanut + 55,536.14
Red pea 2,194.50
System totals 7,161,22| 9,897.66|17,058.88 | 20,373.95 3,315,07 -4
4 Yam + 13,407.06
Cow pea + 6,600,00
Peanut 984,74
System totals 6,019.73} 9,125,46|15,145,19 | 20,991,80 5,846.61 5
5 Yam + 13,335.62
Red pea + 1,881.,00
Ginger 15,271.97
System totals 5,073.,58)14,898,10|19,971.68 | 30,488.59 | 10,516,91 90
6 Yam + 9,348,52
Sweet potato 577.27
System totals 3,641,91| 9,470,45(13,112,36 | 9,925.79 (~3,186.57] (-)
7 Yam + 17,372.32
Corn + 123,92
Cabbage 0.00
System totals 3,833,77] 8,964,94 12,798,71 |17,496.24 4,697,53 (=)
8 Yam + 12,515.25
Red pea + 4,004 .00
Cow pea 1,883,20
System totals 7,209.36 110,242,08 117,451.44 |18,402.45 951,01 =83

1/ Computed at J$8.00/man-day

2/ Difference between outputs and inputs inclusive of labour
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TABLE 11 Total inputs/outputs and gross returns per hectare of nine (9)
cropping systems val idated at Allsldes Trelawny March 1980 -
February 1981

‘Ghofs pr:fT
' on loss fro
g;"sgmg *rc'ar?arsqul.:bgur(‘m%fal VglgeTol: “va’.e ;:S) Total 3233?"5 9‘“(3;'?“"‘
mkt.yleld| *new head ’
Yam 8956,00 | 3743,64 |12699.64| 8306.76 | 3526,56 [11833,3%1~ 866,32} (866 ,32)
Yam + 7524 ,66 | 4475,03 111999,69| 8538,42 | 3324,73 |11863415}- 136,54
Cow pea + 286.86 | 3313,47 | 3700.33| 5274.50 - 5274454 1574.17
Peanut + 583.03 | 855.82 | 1438,85| 760,32 - 760i33|- 678,53
System totals | 8394,55 | 8744,32 |17138.87 17897,91 75910
Yam + 4614.83 | 3780,57 | 8395.40| 7258.68 | 4793.80 [12052,4§| 3657408
Irish potato +| 4064.69 | 974.68 | 5039,37{21039,04 - 21039,04]15999,67
Radish + 20,15 | 171,66 191,811 220,00 - 220,04 28,19
Peanut 567,88 | 768.04 | 1335,92| 129,36 - 129,36 -1206,56
System totals | 9267.55 | 5694.95 |14962.50 3344Q,88 18478,38
Yam + 7782.41 | 4661,68 |12444009| 7977.42 | 5490.39 [13467,81 1023,72
Ginger 1837,27 | 3713.39 | 5550.,66| 1114,08 - 1114,08}-4436,58
System totals § 9619,.68 | 8375,07 [17994,75 14581,89 (3412,86)
Yam + 6955,07 | 2588.77 | 9543.84: 6600.66 | 4482,56 [11083,22] 1539,38
Peanut + 591.43 ] 1838.69 | 2430,12} 3756.72 - 3756,72} 1326,60
Red pea 485.84 | 435,24 921.08} 143,00 - 143,00}~ 778,08
System totals | 8032,.34 | 4862,70 |12895,04 14982,94 2087,90
Yam + 6677.44 | 3958,27 |10635.71 8737,74 | 5868.75 [14606.,49] 3970,78
Red pea + 736.32 | 1890,01 | 2626.33| 2717.00 - 2717,00 90,67
Radish + 24,061 244,69 268,751 1188,00 - 1188.00 }= 919,25
Cow pea 187,71 | 506.25 693,96 110.50 - 110.50 |- 583,46
System totals | 7625.,53 | 6599.22 |14224.75 h8621.99 4397,24
Solid Stand Cropping
I rish potato 4506.86 | 2049,02 | 6555,88 {13645,28 - ﬁ3645.28 7089.40
Peanut 843,16 | 2129,11 | 2972,27 | 2368.08 - 2368.08 |- 604,19
5350.02 | 4178,13 | 9528,15 ; +60|3,36 6485,21
Peanut 733,50 | 1917,94 | 2651.44 : 2148.96 - 2148,96 |- 502,48
578,80 689,70 | 1268,50 | 2277.00 - 2277.00 | 1008.50
1312.30 | 2607.64 | 3919,94 4425,96 | 506,02| 506,02
jl%ed pea 880,38 | 1350.04 | 2230.42 | 1358,50 - 1358.50 |- 871,92
~ Cow 11123,35 { 1711.,42 | 2823,77 (711,77)
1/ %gmpufed at J$11,20/man-day

A
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TABLE 312 Nutritional values based on Marketable yields per hectare of
elight cropping systems establishing at Alisides (Site I)

1979 - 1980
Crop | kix10% | kealx10° .3{2’;3'“ Carbohy
Yield Yield
(fons) (tons) (+ons)
[ System | | Yam 13,03 57,25 13,68 0.31 3,14
System 2 | Yam 9,79 43,01 10,28 0.24 2,36
irish potato 13.25 45,46 10,63 0.27 2,52
Radish 1.27 1.06 0.25 0.01 0,53
| Peanut (shel led) 0.58 13,57 3.24 0.17 | o, 11
Total 102, 10 24.40 0,69 5,51
System 3| Yam 7.53 33,08 7.91 0.18 1,82
Poanut (shelled) 1.89 | 44.48 10.63 0.49 | 0,34
Red pea 0.40 5,63 1.35 0,09 0,24
| Total 83.19 | 19.99 0.76 | 2.40
System 4 | Yam 8.22 36.11 8.63 0,20 1,98
t African Red cowpea 1.50 23,79 5.69 0,38 0.88
Peanut (shelled) 0,35 8.14 1,95 0,09 0,06
| Total 68,04 16,27 0,67 2,92
System 5 | Yam 9.50 41,74 9,98 0.23 2,29
Red pea 0.34 4,82 1.15 0.08 0.21
Ginger (fresh) 13.87 27,28 6,52 0.22 1,25 |
| Total 73.84 17,65 0.53 3,75
System 6 | Yam 7.33 32,20 7.697 0.18 1.767
| Sweet potato 1,31 6.41 1,53 0,02 0,359
Total 38,61 9,22 0,20 2,12
System 7 | Yam 13,08 34,93 13,73 0.31 3.15
Sweet corn 0.47 1.89 0.45 0.02 0.10
Cabbage - - - - -
| Total 36,82 14,18 0,33 3,25
System 8 | Yam 7.95 34,93 .35 0.19 1,92
Red pea 0.73 10.26 2,45 0.16 0.44
African Red cowpea | 0,43 | 6,79 | 1,62 0,11 | 0,05

Notes: 1. Values given were computed from (i) C.F.N.l., 1974 Food

Composition Tables for use in the Engl ish=Speaking
Caribbean; and, for African Red Cowpea only, from (ili)

Research and Development Department, Ministry of Agri-
culture, (Jamaica) 1980, Legume Seminar. The Nutritive
value of Legumes pp 26 - 32, 2, ! kcal (kilocalorie) -
4,184 kJ (kilojoules) 3. Values for peanut were calcul#éted
using a shelling % of 75.
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TABLE 13 Comparing nutritional value of marketable crop
yields per hectare of yam monocrop system with

those of seven other cropping systems

Cropping Systems

% Increase over yam mono-

crop In quantity of:
Energy| Protein|Carbohydrate
2, Yam+irish potato+radish+peanut 78 118 76
3. Yam+peanut+red pea 46 143 <23
4, Yamtoow pea (African red)+peanuly 19 13 -7
5. Yamfred pea+ginger 29 68 19
6. Yam+Sweet potato =33 =38 -32
7. Yam +Sweet corn+cabbage 4 6 4
8. Yamtred pea+Cowpea (African red)| -9 45 =23
— e — -
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TABLE 14 Comparison of monthly labour Inputs (man-days)
per hectare for cropping systems establ ished at
Allsides, during the 1979/1980 crop year with
farmers traditional practice

Month | Farmers’] € R O P P I N G SYSTE M

1t 2 | 3] 4 51 6| 718
March 55 187] 147 | 147 147 ) 147 | 147 | 147 | 147
Aprii 50 s4] 90| 203] e8] 120 | 69 | 89 | 111
May 20 18] 31| 18] 41| 18] 18] 24 | 18
June 31 ol 1| e} 3| 4| 19| 3| 2
July 0 12| 140 16| 150 67| 12 | is | 218
August 0 of 44157 o| 22| o] 4| o
September| 25 7] 49| sa|l 17| 17 17| 31| e
October | 6 6l 7] 8| 6| 6] 6| 6| 9
November | 24 ol 10| 41| 1| 9| w6 | 9| 14
December | 9 ol 1| o}l 2| o} of o]
January | 50 i} s7| s2]1w9| 1| 1} 1]
February | 62 52! s2| o| o] s | 52 { 52 | 52
Total  |323 316 | 639 | 700 | 590 | 497 | 357 {376 |707

* Traditional practices of the farmers

CROPPING SYSTEMS:

L]

OOV BHBUWN—-
L)

Yam as sole crop

Yam and Irish potato & radish & peanut
Yam & peanut & red pea

Yam & cowpea (African red) & peanut
Yam & red pea & ginger

Yam & sweet potato
Yam & corn & cabbage
Yam & red pea & cowpea
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TABLE 15 Manual labour required (man-days) for the establishment,
maintenance and harvest of eight cropping systems tested

at Allsides, Trelawny, during the 1979/1980 crop year

Man-days Increase 4
Cropping systems per hectare| over yam | Increase over
monhocrop | yam monocrop |
Yam as sole crop 316 - -
Yam & Irish potato &
radish & peanut 639 323 102
Yam & peanut & red pea 700 384 122
Yam & cowpea & peanut 590 274 87
Yam & red pea & ginger 497 181 57
Yam & sweet potato 357 41 13
Yam & grain corn &
Cabbage 376 60 19
Yam & red pea & cow pea 707 391 124
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TABLE: 16 Schedule of sampling Intervals and rainfall data for soll
run-off studies conducted at Ollve River, Trelawny during
the period April 1980 - March 1981
+
Samp! Ing-~ Dates Length of | Number of] Rainfall dur- Cumulative
Intervals Interval |Rainy ing Interval Rainfall
(days) Days (mm) (inches)| (mm) (Inches)
: 1980 - _
1 Aprtl 26-May 8 13 5 87.9 3.46 87.9 3.46
2 May 9 --May 20 12 6 92.8 3,65 180.7 7.1
3 May 21-May 27 7 3 83.3 3.28 264,0 | 10.40
4 May 28~June 10 14 7 157.2 6.19 421,2 16.58
5 June 11-July 4 | 24 2 55,0 2,17 476.2 | 18.75
6 July 5-July 22 | 18 8 81,9 3,22 588.1 | 21.97
7 July-23-Agg, 12 21 3 3 2291 9,02 787.2 30.99
8 Aug. 13=-Sept. 91 28 8 66.4 2,61 853,6 33,61
9 Sept. 10-Oct. 7| 28 10 66.3 2,61 919,9 36,22
11 Dec. 11, 1980~
March 3, 1981 83 19 220.7 8.69 1295,1 50.99
tal days 312 89
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TABLE: 17 Soll losses recorded from four soil conservation cum
cropping system treatment at the:GOJ/{ICA, Olive
River Demonstration Site over the 1980 - 1981 period

Soil Conservation
Cropping Systems
Treatment

Ssotlt

LO

s s

(oven-dry)

5&'328?“ (31'

ka/plot

ton/ha

2
ton/ac

ton/ha

fon/ac

Reductio
from
control

Yam planted as sole crop on
individual hills (control)

Yam Intercropped with

Irish potato and Radish on
individual hilis with hill=-
side dil+tch,

Yam Intercropped with Irish
potato and Radish on con-
tinuous contour mounds with
hiliside ditch

Yam intercropped with Irish
potato and Radish on con-
tinuous contour mounds with
a grass strip

729,59

421,01

FOG.48 :

172,06

178,97} 71.25

102,77

49,05

42,84

40,91

19.53

17.06

214,76

123,32

58,86

51.41

83,50

49,09

23.43

20,46

42,58

72,59

76,06

1/ Values are mean of two replications




-

PP

]

' . .
) . .
" N . . - e .
L - oL -
' : - N
. ‘. ] N - e
. - .. -
' . . [} . B T
i . N .- 4 N I
. - . . . . PR
‘ -
N <« H . - N ., - .
” R T -~ - - -

. " .- -
. ) - N .o
o - - RN

X : .

L . .

. P

- .
. . v . . R
. . P
. e .-
",
: - : - -

- «W . i ‘-

Do . - i
. e e me s e s es meveen s W team -
M LI .
! ! ) '
N .
v ‘ - . .
. W X s
; . . .-
R , PN .
. . [ o e e el e ——
- . . ¢.v -
Lo . . -
. B - . .. .
+ . . .
* Sa ‘
' -
. . b T e e, - .
' ey .
' : ‘ - .
. . . . (-
. N 3 -
1 . . .
Lo :
-~ s N e e s
'
¢ -t . R -
. . . - . o
B ', ’
~ . . . .
L - !
N H . x
] . v "
.— “> - - e e — e

.
. .
v . .
. [ !
. : P . .
e ' .
. ! .
HEN . .
- + N
tee & aw — ' - - - - o - -
. *
: o~
:
i . ¢ .
i - m
! .
N t L -
. .. -
. .
' -
- R U

.
. R
N .
‘-
PE R
S
€.
Tt
A
.. ..-
U
‘.
.

o
L
-~
.
N
v
vt
-
“
-
.
. L

»
'
3




TABLE: 18
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Yellow yam tuber yielids of soil run-off plots treated with

conservation measures cum cropping system at the GOJ/!ICA
Ol ive River Demonstration Site, Trelawny, during the 1980-

'81 cropping cyclel/

Soll Conservation Cropping Pattern | Gross tuber | Marketable |Praduction
Treatment Yield(t/ha) | tuber yleld|of 'new
(+/ha) heads' for

planting
(+/ha)

Indlvidual hills (check) Yam as sole crop 62,23 28,80 14,69

Individual hills with hillside | Yam+lrish potato+ _ -

ditch Radish 53,98 29,94 11,29

Continuous contour mounds with| Yam+irish potato+

hillside ditch Radish 42,20 16,51 13,75

Continuwous contour mounds with | Yamtirish potato+ .

grass buffer strip Radish 42,11 17,18 13,16

1/ Values are the means of two replications

TABLE :

19 Saleable vields of yellow yam and intercrops grown on soll run-off

plots at the GOJ/IICA Ol lve River Demonstration Site, Trelawny,
during the 1980-81 cropping cycle

Soil Conservation Cropping Pattern S AL E ABLE YIELDS

Treatment YAM S ISH POTATO DISH
Table 'New Heads' Table Seed (kg/ha )
(t/ha) (t/ha) Material

Individual hills(check)] Yam as sole crop | 28.80 14,69 :

Iindividual hills with | Yam+irish potato+

hillside ditch Radish 29,94 11,29 7.14 3.63 700

Continuous contour Yam+irish potato+

mounds with hillside Radish

ditch 16.51 13.75 8.63 3.33 863

Continuous contour Yam+irish potato+

mounds with grass |Radish

buffer strip 17.18 13,16 7.6 3,96 588

1/Values are the means of two replications
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Fig:~ 1

Average by class (surveyed)

Class A (0°- 2°) - 77,445 acres
(30,978 ha) ;

class B (2°- 5°) - 322,395 acres
(128,966 ha); .

Class ¢ (5°- 10°) - 549,046 acres
(219,618 ha) ; '

Class D (10°~ 20°) - 314,087 acres
(125,635 ha) ;

Class E (20°- 30°) - 502,231 acres
(200,892 ha) ;

Class F (30° and greater) - 720,368
acres (288,147 ha)

Histogram of total acreage of Jamaica by slope categories and land

capability class
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“Ligure: 7 Cropping Systems establ ished at Allsides during period April 1977 ta
: March 1978

‘y~tem No.,
A== 1977 1978

April May June July Aug. Sept. | Oct.{ Nov.| Nec.| Jan. Feb, M- b

L 14/4/71=13/3/18 Yam as sole crop
2. 14/4/71-13/3/18 Yam - 1
R.d pea 14/4-1/7 Onion 24/8-13/3%"
. - . - . docoe o ooy
B 14/4/77-13/3/18 © Yam _ J
Sweet corn 15/4-2/8 18‘-‘“ pea 5/9-29/11
4 14/4/77-13/%/78 *  Yam
Grain Corn 15/4=30/8 J [ YRt ]
18/4/77-13/3/78 __  Yam |
Irish potato 14/4-7/1 Jl Fadizhl T Airigin Bed pes J
e 14/4/77-13/3/78 Yam |
P e e e et e« e e : - -
“Pumpkin 9/5-7/8 ] " Tsweeat corn 5/9-14/12]
! — J .
/ 14/4/77-13/3/78 - Yam
Cabbage 22/4-3/8 Carrot 2478-13/12 Red pea 14/12-15/51
8. .. 14/4/77-13/3/78 Yam
’-[ Swect potato 15/4-20/9 ???| ?30/‘2
ni 14/4/77-13/3/78 Yam
14/4/17-13/3/18 Cassava
Red pea 14/a-1/7 I
AR 14/4/77-1 3/3/78 Yam J
L. e e S
5/5-5/ |2 f;i::gP,f'
[ .»wecf pota‘toe'; 30/84’»/3 l
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Figure: 8 Cropping Systems established at Allsides during period

56 -

April 1978 to February 1979

System No.
: 1978 1979
‘_April May June July | Aug. | Sept.}] Oct. | Nov. | Dec. | Jan. | Feb. | March
1. 24/4-7/2 Yam
2, 24/4-7/2 Yam
Corn 14/6-25/9 Pigeon pea 25/9-21/2
3. 24/4-1/2 Yam
Red pea 2/5-28/7
| Ginger 2/5-11/1
4. 24/4-1/2 Yam
IBodl?S??an 2/5- Onion 24/8-8/2
3. 24/4-1/2 Yam .
Irish potato Radish ) _
2/5_3/g° 2478-18/10 Cowpea 20/10-31/1
6. 24/4-7/2 Yam
Peanut 3/5-6/9 Sweet potato 7/9-21/2
7. 24/4-1/2 Yam
lirish potato 3/5-3/8 Peanut 3/9-3/1
8. 24/4-7/2 Yam
Lettuce 6/11
Cowpea 3/5-15/8 lr35?79?{afo 18/8-
9. 24/4-7/2 Yam
:Red pea 3/5-21/7 Peanut 7/10-19/2
10 24/4-7/2 Yam
Carrot 3/5-25/8 Bod%g/??an 28/8-




. T -
- -
(RN . L. - . N . .
- . . ., -
[ RPN -t
. Y rom e o v g eapem aemme e = e s e mmene e e e e e meme
, )
_ s PR , . .
y . .
- Lra R P S G PR - e U Al cae casnn .o wmd
. o .
N . '
.. e - - . .. .
N . .
L.« - . oL
N .. - . mm—-
v - - . . oo -
. .
—— .
. .. ~.. '
- - e = -
He .
v .. - - . - - - . .
[} .- .
. - . . . N

.-
[P T .. .- - -4 - RN [ - .
. ) .-
. . N - . .
. o . . 1 .
. . - R [ e m. - s ieee . .«
. - .« . .
.
t S - . .
. 1}
. . f . '
. .
.
. - . . -‘ - . . .
B .. . . . -

— - pme

. . . v s . - - - - - -
. ' . . . ‘ 3 :
. .
ey Y B Tt ae bee mim veaw s we b . . . C

-
o oo N .
. -~
- . . L .
N

]

.

. e v - v



e e—— e - et
DLALIGI=ALSL T SR, BLIT /SIS /L /L
q —— e e LRI SRR T _ e BOC_ PO UEDIL,wf
e 3 . WEA 6L/L/PI=8L/1L/L 94 BI€UIT ]
(1 190) ey 6L/LL/OE-BL/LL/S (& @de.iin
6L/IUL=6L/6/1 O4RIOY uh|dy 6L/Z/LT-BLCI/ 1S 4nuBdc
wey - 6L/LL/0S=8L/CL/LS _ pe so€I
. - eL/Z/sT
€EL/6/PZ=6L/C /1 4TVEB . . -ot...m, eed Doy cSIL
L
weL BL/LL/GL=BL/O1/52 55 S3%adn
1 :\ﬁ__mwmmm A 6L/8/8=0L/ P/ OIRLO0 US| J) 6L/2/L2-8L/C1 /97 4nueey
Ll'..'.m —— —eme e - @eic e .- A . B > . W WP e MBS rps—— Y
we, €L/1170€-8L/01 /G2 (g Pk
Ty *43C 40095 dsnbny g &unr e ity udJey ‘asgy ) Cuer *98g * AON ‘490
6Li - €Ly 11 3LIS .

-

Twedthto DutGdel]d e

t94nD) 3




R [ . . ..
. . - . .- . -
- - - - - - - e wmreien am a . maa e m et e e g sem e T e e e g - 4 sy
. ] . t H N 1
H N . v w R . ” s .
s . - - » .
. . . : ) , . b ; j o
R . o - 1 —t . R T - e et amyes s ahee i e eb e ca eme Bt eime & - e b e
. . . . - - - .- c i eeeetem ae e e R C e e .
‘ -
. - ' B
. - - -
- 1 S .. .- g - e s - -—
N . '
. . - - . :
. | . . ; . - (7%
- - -- .- . - e e [ NN .- . P - .
. c.—ar e .. . eees fere v ean e —- . e memae . - e - . v
Dol .
.- —o— - N - ae r—n oo .. o e oo b e e s e - ———
’ 1 . R . i
: - ] N - v ' !
1 ' ~ . '
& . ’
- .- ‘- . .. —— i - S . - .- e e -
. . . ———e e - e e ce. - . - E -
v - S P °
) -
.
. - . ‘e - - iem e o . - . - - - e e
. -1 . Lot
cee e - - -4 S SN, -——— e
- - e - ;
R .. . ot . i
. 3
. e f e merememe - e e e c- e = .. - —
- v < LTy ;
}
. w O e - = T .d
- { - M
. » - N
N i
H - o
Y J - e o~

s mma

-



rS

)

tigu

-

58

re: 10 Cropping Systems ostablished at Allsides (Site 1)

during period March 1979 to February 1980

March | A

pr. | May jJune

July

Alﬁ.

Sept. | Oct. Nov.

Dac.

Jan, tol,

Yam as sole crop

Yam
Irish potato Roadivh Peanyt
Yam J
Peanut - Red pea
Yam. _]
Cowpnaa Feanut '
Yam .
Ginger ]
Red pes I
e Yam
Sweet potato
- ..
- -
Grain Corn : Cabbage
[ Yoam ]

Red pea J

s evemsene

I Cowpen
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rigure: Allsides Pilot Devaelopment Project Cropping Systems
1980 - 198

Site |

|} ar 'DJApril May | June } .July [ Aug. Sept. ] Oct. | Nov. 0«'.1 Jan. | ten,
Terrace
1 23/3/60=21/1/8) Yam
Cowpens (Atri, Red)
AT R0/ Peanut 3/9/R0-1/1/81
Iris \ '
Ter;aco '14; ;7&,3;;;%%0 Frannt 4/9/80-9/ 1781
Tef;ace 31/ 2/80- 0/2/81 Yam ]
Iriah potato “Radish . T pe ; o/ 174 T
51/3/80-2727/81 15/ 7/f3-i3[34t;g[ Lf_‘:’:’:’:' 1/9rR0 T/ 1/AT :]
Terrac - — e e ere et s ammmmnt o o o e
.4 5/4/80-20/2/81 Yam
15/4/80-20/2/81 Ginger e e
J “"'5"“ 31/3/80<201/2/81 Yam ]
Poanyt Red pea
24/4/80-19/8/61 21/8/80=2R711/80
"»"‘ga'-“j 2/4/80-23/1/81 Yam
- “I!'7 Red pes Radich Cowpas (Aftri, Red)
2/4/80=777/80 /80=R/G/R0) 9/9/80-4/1 §/8()
19";“.’9 317 3/80-25/1/81 Yam
2 ) . - - Red pea
Te rgac. f(v_aﬂu" ?5/4/80 7.8/8/80 1 '0/9@0.4[ 'ya‘)
lerrace Red pa Covpea (At Rad)
9 2974/8023/7/80 YLy AP
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ENERGY (Kilo Joulesx 106)
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SYSTEM: (1) (2) (3) (4) (5) (6) n (8)
Yam Yam+ Yam+  Yam+ Yam+ Yam+ Yam+  Yam+
l.pot.+ P.nut+ cowpea+ R.pea+ S.pot. Corn+ Red pea+
Radish+ R.pea. Peanut Ginger Cab. Cowpea
Peanut
Fig. 18: ENERGY AND PROTEIN VALUES BASED ON MARKETABLE YIELDS

PER HECTARE IN 1979-1980 OF YAM AS MONOCROP SYSTEM
(1) AND SEVEN INTERCROP SYSTEMS (2-8)

PROTEIN (TONS)
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(i1)
No, I - 14 R.C.E. McDonald, A. H. Wahab, '"Pertility Assessment of
Newly Terraced Hillside Soils Using the Microplot
Tecﬂgique - the Allsides Case study", 1978

No.I-15 IICA - IDB, '"Course in Preparation and Evaluation of
Agricul tural Projects", Vols. I and 11, November 1977

No. I - 16  Neville Farquaharson, 'Production and Marketing of Dasheen
in Allsides and Christiana™, June 1978 _

- 1978 - 1979

No. II - 1 0. Arboleda-Sepulveda (IICA-CIDIA), "%ricultural
Documentation and Information Network in Jamaica'',
er

No. II - 2 Victor Quiroga, '"National Agricultural Information System'
(NAIS-Jamaica) Project Te, September 1078 :

No. II - 3 Joseph Johnson, "A Review on Land Reform in Jamaica for the
Period 1972 - 1978", OSep er

No. II - 4 Neville Farquharson, "ABC of Vegetable Farming", A Draft
High School Textbook, VoIs. I, !I, TIT and IV, February 1979

No, 1I = S Jerry La Gra, "Elements of an g%cultural Marketing
Strategy for J ca",

No. II - 6 D. D, Henry, I. E. Johnson, "Agricultural Extension Service
in Jamaica", March 1979

1979 - 1980

No. III - 1 H. R, Stennett, '"Watersheds of Jamaica and Considerations
for an Ordinal Scale o elr Development”, July

No. III - 2 IICA-MAJ, 'Hillside Parmiu in Jamaica'", A Training
Seminar, December 1978 -

’b. III - 3 A' Lo "ﬂght’ Ao Ho Wﬂhﬂb, H' mmy. "Perfomce Of
Six Varieties of Red Peas (Phaseolus vulgaris F.; on a
Newly Terraced Ultisol in Jamaica', September 1

No, II1 -« 4 IICA Jamaica Staff, "?po-Socio-Beononic Sﬁle Survey of
Allsides - Trelawny, Jamalca", OSeptember
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No. IIT - §
No. IITI - 6
No. IITI - 7
1980

No. IV - 1
No. IV - 2
NO. IV"‘S .
NO. IV-'J
NO. IV"'S
}bo IV"S
NO. IV-7
l‘b. IV"B
No. IV -9
No. IV - 10

(iii)

IICA-MOAJ, "An %madm to Agricultural Settlement of
Hilly Lands", r

IICA-MOAJ, "Tree Crops of Econanic Importance to Hillside
Farms in Jamaica", Octaber 1979

Canute Mclean, "Production and Marketing of Peanuts",
November 1979

Joseph Jdmsan, "Production and Marketing of Red Peas in
the Hilly Areas of Jamaica", January 19

Iyn Snuffer, "Rural Wamen: An Annotated Caribbean Biblio-
graphy with special reference to Jamaica', January

Vincent Campbell, Abdul Wahab, Howard Murray, "Respcanse
of Peanut (Arachis hypogaea L.) an a Newly Terraced
Ultisol 1n Jamaica", January 1980

P. Aitken, A. Wahab, I. Jdmson, A. Sahni, "Q%Socio-
Econamic Survey - Pilot Hillside icultural Jject
"BHITAGRIP" Southern Trelamy,” 1380

Glenys H. Barker, "Bibliography of Literature relating
to Research and ﬁewW@Wﬂ Sector
of Jamaica 1959 - 19797,

Milton R. Wedderburm, "Allsides Farmers Pre-Co-operative
A Socio-Econamic Assessment", March 1980

Adele J. Wint, "The Role of Wamen in the Development
Process", /fpril 1980

Milton R. Wedderburm, "The rative in the
Develo t of the Pilot FE%%lE Wi'&’u%‘hnal Project
mﬁi", Fpril 1980

MOJ/IICA/CARDI, "Fruit Trees Seminar ~ Research §
Development of Fruit Trees", June 1380

Henry Lancelot "Traditional Systems in Hillside Farming,
Upper Trelamny, Jamaica", June 1980




Ve

ce e

-




No. IV - 11

}b- IV-l?

No. IV - 18

No. IV - 19
}bo IV - 20
. o
No. IV - 21

1981
}bo V - 1

(iv)

ITCA/Jamaica "Pilot Hillside icultural Project"
(PHILAGRIP), Project Document. %oIs. T, 11 ﬁ II_I,

- June 1980.

A. Wahab, I. Johnson, P. Aitken, H. Murray and

H. Stennett "Hig&‘.@ts of the Pilot Hillside
Agricultural Jject at 1des", y .

I. Johnson, A. Wahab, P. Aitken, H. Payne "Benchmark
for a Project Profile far Developing a Peanut Industry

in Jamaica", July .

P. Aitken, A. Waheb, I. Johnson, "The Allsides Post
Peasant", August 1980. ]

Norma Munguia, Percy Aitken, Abdul Wahab, Irving Johnson,
"Salt Extraction by Solar Energy” A Mini-project,
September 1980.

Abdul H. Wahab, Percy Aitken-Soux, Irving E. Johnson

and Howard Murray, "The Allsides Project in Jamaica -
Deve lopmental. Potantials of TATISIce FeriouTrare™ —

September 13980.

P. Aitken, A. Wahab, I. Johnson, A. Sahney and
N. Munguia, "Rural Wamen Survey", Vols. I, II and III,
October 1980. y

P. Aitken, I. E. Johnson, A. Wahab, "Assessment of

W&aﬂ Hillside Farmers of Jamaica',
r .

IICA/Jamaica "Pilot Hillside Agrioultirsl Project’,
(PHILAGRIP), Final Project Do . r .

P. Aitken, A. Wahab, I.E.Jolmsan, Bo-Myeong Woo,
"IICA Evaluation of the First Phase FSB Allsides Project",
{Trternal Document of Work), November L[ Paee

MINAG/IICA/CARDI - "Seminar an Multiple Cropping",
December, 1980.

N. Minguia, P. Aitken, A. Wahab, I. Johnson, "Smoke
Curing of Fish-(as a household Industry in Rural Jamaica)"
January 1981.
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(v)

P. Aitken, A. Wahab and T Johnson, "Urder-employmert -
It's Relation to the Agricultural Sector ard Considera-
tions for its Management", January 1981.

D.D. Herry, J.R. Gayle, "The Culture of Grafted Pimerto
(as spice crop for Allsides, Jamaica)" January 1981

Abdul H, Wahab, Noel Sirgh "Agricultural Research in
Jamaica", February 1981

P. Aitken-Soux, A.H. Wahab, I.E. Johnson, "Courtry Level

Action Plan (CLAP)" May 1981

P. Aitker-Soux, A.H. Wahab, I.E. Johnson, "Overview of
Agricultural Development in Jamaica", May 1

Samuel Thompsori, I.E. Johnson, P. Aitken-Soux, Abdul
Wahab, "The Lard Development § Utilization Act 1966",
July 1981,

Abdul Wahab, Percy Aitken-Soux, Irving Johnson,

Bo Myeong Woo, Howard Murray, Joseph Dehaney, "The
Experiernces of Jamaica in the Maragement of Agricultural
Production on Hillsides, July 1981













