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FOREWOKD

The "Statistical yearbook of Jamaica 197%8", published by the
Department of Statistics, states on page 45 that:
~ there are 191,582 farmers in the country;
- 149,703 farmers (78.6%) have less than 1.5 acres on the
average and are classified in the > - 5 acre size stratum.

Several surveys conductad by IICA/Jamaica show an average household size
among small farmers of seven (7) persons. This represente apprcximately
fifty percent (57%2) of the total population cf Jamaica.

It can be stated that the small farmers are the sub-sector in agriculture
orincipally responsible for the production of food for domestic consump-
tion. It can also be pointed out that the normative policies of the
Governmont are aimed at the small farmers because they:

- represent the lowest income category amcng farmers;

- are the largest food producers for domestic consumption;

- represent the population sector most affected by unemployment
and low income;

- are the single largest source of rural-urban migrants; and

- are potentially the greatest producers of food for the
country, as demonstrated by the "Allsides project".

It is a fact that most small farmers have their land in hillsides, which
are subjected to heavy erosion and soil loss.

The "Allsides project" addresses itself to thc situation of some of the
most important problems affecting the small hillside farmers, and
provides for them a technology at the level of their culture and arts,
which can potentially increase their income, nutrition, standard of living
as well as decrease unemployment.

This project, given its characteristics can be duplicated in other Island
States o>f the English speaking Antilles, for the benefit of their
population and naticnal accounts while decreasing their dependency on
imported foods.
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Foreword Cont'd

We are very proud to present this prologue to the seminar being presented
at Iowa State University. Following its cvaluaticn after three years of
implementetion the Allsides project has been recognized as one of the
most succassful of IICA's projects in the Region.

DR. PERCY AITKEN-SOUX
DIRECTOR.
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The Allsides Project In Jamaica -~
Developmental Potentials cf Hillside Agricultureng/
Abdul H. Wahab, Percy Aitken-Soux, Irving E. Johnson 3/

4/

and Howard Murray =

INTRODUCTION

Jamaica is the largest of the British Commonwealth islands within the
Caribbean. It is located 15° North of the Equator at a lengitude of

77° W. At the most distant points it is 146 miles long and 51 milcs wice.
The island occupies 4,411 square miles (11,420 knz), £823% 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%7 of the tctal area
lends itself to mechanized agriculture. The flat lands are dedicated
mainly to the cultivation of export crops such as sugar cane, bananas
while the hilly lands supply most of the domestically consumed foodstuffs
and substential quantities of animal protein.

Population as estimated in 197C was 2,106,000 with 62% of the people
living in rural areas. 1In 1972 populaticn density based on arable land
was 434 persomse per kmz and population was increasing at 1.5% per year.

1/ Paper presented at the Seminar on Rural Development under the
acgis of Iowa State University and The Inter-American Institutc of
Agricultural Sciences (IICA-OAS), held in Ames, Iowa, September
29 - October 3, 198C,

3/ Agricultural Research Specialist and FiS.B.Project Director,
Mission Director and Agricultural Economist, respectively,
I1CA/Jamaica.

4/  Project Agronomist, Ministry of Agriculture, Jamaica.
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Mortality in 1976 was 20.4 for 1,200 live births and life expectancy
at birth was 70.6 years. In 19690 literacy was estimated to be $7%.

Distribution of arable land among farmers is characterized by a great
imbalance as can be scen in Table 1. Data obtained during the
Agricultural Census for 1968/69 revealed that there was & total of
190,582 farms of which 149,703 were less than five acres (2.02 ha)
had an average size of 1.5 acres and represented 15% of all farm lands
in Jamaica (1). Many land distribution and tenency rationalizatien
programmes have heen implemented beginning 1969, sc it is likely that
changes in stratification of farms will have occurred since than.
Demographically, small farmers constitute the most important group of
producers of domestically consumed foods. These small producers are:
(i) 1located on the hills; (ii) cultivate lands that are highly
a2rodible and inherently infertile; (iii) practice low technclogy
agriculture; and (iv) depend entirely on rainfall water for crop
productim.

The presant socio-econcmic 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 Government of Jamaica has identific’ food production and
rural employment as areas of high priority in its efforts to redrcss

problems such as:

(1) inadequacy cf supplies of domestically grown crops for
home consumption;

(ii) high concentration of small farmers (€5 acres) cn the
hillsides (807 of all farmers);

(iii) serious erosion of hillside lands;
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(iv) disparity in income Adistribution between the rural and
urban populations (J$60 vs J$2,500" Y per capita per

annum); and

v) high unemployment (approximately 47% of the lahour force)
in the rural areas and as a direct comnsequence a high
rate of migration of rural yocuths into the cities.

One of the firet actions of the G.0.J. towards promoting increased
food production was to quantify the cxtent of soil ercsion cn the
hillsides resulting from improper cultural practices. In this context
a8 series of studies over the period 1969 - 1973 rasulted in the
following principal conclusions:

(a) There is an average soil 1css of 136 t/ha/yr (54t/ac/yr)
from unprotected yam plots having a 17° slope, and as a
consequence a reduction in scil fertility and productivity;

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

Consequent to these findings the Government of Jamaica embarked on
an ambitious programme of soil comservetion throughcut the island.
By 1976, in recognition that: (i) soil conservation measures ipso
factec were not enough to solve the problems of low food production on
the hillsides; and (ii) bench terracing has become a very costly
capital investment, (J$7,020 ha prcsently) and it was a gine qua non

that viable production practices be developed and implemented for their
effective utilization. Consequently, the Government of Jamaica requested
IICA's assistance in developing viablc systems of production for newly

terraced soils.

1/ J$ = US$2.56
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. THE PROJECT

The project encompasses 251 ha (622 ac) and consists of 233 farm familics
totalling 1,353 individuals (3). A detailad topographic survey of the
project site indicates that over 55% of the area is characterizaed Ly
slopes 15° and greater (4).

The predominent soil type cf the area is an Ultisol locally classificed
a8 Wirefence Clay Loam, Map No. 32. As prescnted in Tal:le 2, this scil
is very highly acidic (pH 4.9) and contains high levels of exchengeable
aluminum and is relatively infertilc as evidence by medium, low and very
low levels of N, P and K respectively. Annual precipitation over a
three year period averaged 196) mm (78 inches) and is characterized by

a bimodal distribution pattern with wettest months occurring in May and
October (fig. 1 - 5) Yam (Dioscorea Spp) a root crop and an important
staple in Jamaica is growm by almost every hillsida farmer who generally
cultivate the crop on individuel mounds with little or no regard to soil
erosion control measures.

The overall objective of the project is to develop a hody of knowledge
on hillside farming and cropping systems conducive tc changing the
traditional pattern of hilly land farming (4). Specifically, it is
expected that the project would develop prcduction systems for bench
terraces which could result in:

(a) increased levels of production and productivity;

(b) increased farm income;

(c) enhanced nutritional profiles of farm femilies; an<
(d) increased cpportunities for rural employment (4).

STRATEGY *NR ACHIEVING THE PROJECT OBJECTIVES

Pollowing constructicn of bench tarraces, the farmers' hillside plot is
rendered flat and thus can be cultivated with more ease and greater
intensity than before terracing. For instance, terraced land can he
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used to great advantages in cropring systeme in which yam grown on
continuous mounds is intercropped with other rcw crops such as
poctatces, ginger, peanuts and red peas. Such a multiple cropping
systen has the added advantage of: (i) substantially reducing splash
erosion because of the continuous crop cover resulting from the crops
selected for the system; and (ii) mitigating the hazards of farming
under completely rainfed agriculture. (5)

More importently however, is that a system of intercropping in the
context of Jamaica hillsides ensures ontimal exploitation of the
¢imensions of:

(a) space;

(d) aveilable soil moisture;

(c) available scil nutrients and applied fertilizers;
€s)) incoming solar radiation; and

(e) availahle farm labcur.

Thus the strategy employed in achieving the project objectives was

to:

(1) test and identify farming eystems which are suited to
the edaphic and climatic conditions of Allsides, Trelawny
where farming is done entirely under rainfed conditions;

(ii) determine the financial fecasibility of those systcms of
production which have been identified as being agronomically

and nutritionally suitable for thc area;

(iii) ascertain the feasibility of maintaining a combination of
small (poats) and large (cattle) livestock from the
forage produced on the risers of the terraces;

(iv) conduct rapid adaptive rescarch aimed at solving prohlems
related te scil and crop menagement e.g., fertility, liming,

crop density and crop variety trials;
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(v) produce acceptat:le seed material for distribution tc
adoptors of the improved technolocy; and

(vi) train natioal technicians in the arecas of watcrshed
monagement and research techniques with special
emphasis on farming systems for hillsidecs.

Concomitantly, a vigorous programme of on-farm soil and water
conservation works cum crop development is conducted on plots cperated
by the target gzroup.

EXPERIMENTAL APPROACH AND METHODOLOGY

Consistent with the strategy spelled out above, research and devalop-
mental work was conducted inter alia on a total of 20 systems of
production during the crop years 1977/78 and 1978/79. Beginning in
October 1978 and again in March 1979 and 1980 respectively, work
commenced on the further refinement and economic viability of eight

of the more promising cropping systems. Presented in Figures 6
through 10 are the cropping pattems which have undergene and continue
to undargo evaluation. For each cropping system the dates of plenting
and harvest of the respective compment crope are plotted on scale.
For example, 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, 1576 and July 11, 1979;
Redigh - July 17, 1975 and August 27, 1979; end
Peanut - September 20, 1975 and Januery 23, 1280.

Following comstruction of tarraces in early 1377 and prior to crop
establishment, lime in the form of marl and poultry menure each at
the rate of 3 t/ha (1.2 t/ac) were spplied to amaliorate soil acidity

and low soil organic matter content resnectively. Irrespective of the
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cropping pattern, rates of fertilizer application for the first two crop
years remained constant as follows:

N - 200 kg/ha as urea or ammonium sulphate;

PZOS - 300 kg/ha as Triple Super Phosphate; and

KZO - 150 kg/ha as Muriate of potash.

Commencing in 1980, the fertilizer dosage was altered to conform to a
commercially aveilable blend which the farmers are accustomed to using.
Presently, their 1,440 kg of 12:24:12 is administered par hectare per
crop year.

Irrespective of whether yellow yam (Dioscorea caynensis), the principal

crop of the area is grown as a sole crop or in asscciation with other
’crops, the density is kept comstant at 10,000 plants/ha (4,05C/ac).

As shown in Figure 11, yams are plente:! on continuous mounds with rows
spaced 1.5 m apart and at 0.67 m within the row. This requires
approximately 8,000 kg of yam '"heads" and 2,500 wooden stakes per ha for
sowing and staking of yam vines. Irish potato planted with yam at the
beginning of the crop cycle (fig. 12) is sown in rows spaced 0.75 m
apart and 0.25 m within the row. This results in a crop demnsity of
53,000 plants/ha (21,500/ac) and requires approximately 2 t/ha of seed
material. Peanut when grown as an intercrop with yan at the commencement
of the crop cycle and thereafter at six months (fig. 13 and 14) is sceded
in consecutive and peripheral (with respect to yam) rows respectively,
spaced 0.4 m apart and D.15 m within the row. This results in a crop
density of 166,000 and 83,000 plants/ha cduring the first and latter
halves respectively of the crop cycle. The spatiel arrangement used

for red pea (Phaseolus sp. and Vigna gp.) at the beginning of the crop
cycle (fig. 15), is rows C.4 m apart and 2.15 m within the row. This
results in a population of 166,000 plants/ha. Cropped with yam during
the latter half of the crop year, sowing is done in rows peripheral to
two consecutive yam rows at a density of 83,007 plants/ha.
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Ginger when arown with yam for most of the crop year is sown in rows
O.4 m apart and J.21 m within the row (fig. 16), giving a crop
density of 125,000 plants/ha. Field observations included:

(a) Crop adaptability;
(b) total and marketable crop yields;

(c) crop performance as affected by various planting dates;
(9 responsc of crops to varying rates of N.P.K. and lime;
(e) time-motion data on discrete operaticmal variables

involved in the production of each cof the eigit promising
cropping systems inclusive of land preparation; and

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

Additionally, Napier grass (Pennisctum purpurcum) yag €8tablished on

the risers of bench terraces to stabilize thesc structures thus
rendering them less susceptible to ercsion from heavy rains. As a
spin-off, the forage was harvested at regular intcrvals and fed to four
goats and two heads of cattle on a2 year round basis, ohservations were
taken of forage yield and weight geins.

PRINCIPAL RESULTS AND ACCOMPL1SHMENTS

Presented in Table 3 are equivalent yields of each crop component and
crcpping system tested during the 1977/1376 crop year. Yam yields
were excellent when compared with thcse obtained by farmers in the
project area(l) -~ 15 t/ha of marketable tubers); yields ranged from
a low of 26.565 t/ha in the cropping system where sweet potato and red
pea were included to 35.399 t/ha when ginger and sweet potato were
grown in association with yam. Except for cropping system number ©&
(yams grown in association with sweet potatc followed by red pea)
there was an appreciahle increase in total yam output by every other
treatment compared to the check treatment (system No. 1). Further,
Irish potato of the red pontiac variety sown together with yam and
harvested 85 days thereafter produced a yiel? of over 9 t/ha of good






quality tubers. Also, it was significant that other compcnent crops
such as onion, corn, pumpkin, cabbage, carrot, cassava, ginger and
sweet potato performed prorly. This was attributed to saeveral factors
viz.: (i) poor seed quality which resultecd in extremely poor crop
stand in the case of onion and ginger; (ii) inability of the soil
to supply adequate quantities cf magnesium for acceptable corn growth
and yield; (iii) inability of the cassava and sweet potato crops to
accumulate carbohycdrates despite excellent top growth; (iv) a high
pcpulation of cabbage looper which rendered a high percentage ~f the
heads unmarketable and (v) significant loss in carrot crcp stand due
to seed loss from yam mounds consequent to heavy rains and pricr to
secdling emergence.

The encouraging yam, potatc and red pea yiclds coupled with the direct
soil conservation benefits to be pained from yam cultivation on mounds
and the demonstration of an imprcved farm cash flow situation which
could accrue to the small hillside farmer stimulated further work at
identifying viable systems of production.

During the 1373/1979 crop year, corn was again tested and new crops
such as thc 'dwarf determinate' variety of pigeon pea (UWI - 17),
bodie bean (vigna spp), peanut and lettuce were included in the crop
nixes as presented in Figure 7.

The yield data for each cropping system are presented in Table 4.

Except for System 6 in which yams were grown with peanut end sweet
potatc an increase in saleable yam tuber yield cver the yam monoculture
was recorded for each of the other systems tested. Further, systems in
which yam was intercropped with Irish potato, ginger and peanut produce?
saleable yields of 7.15, 3.06 and 2.13 t/ha respectively of these crcos
during the first half of the cropping cycle. Again, as was observed

in the 1577/1978 crop, corn, onion, sweet potatc and carrot performed
poorly as intercrops. The pigeon pea crcp yielded poorly whereas lettucec
seeds failed to germinate. Overall, the legume mixes resulted in a fair
level of performance.







To ascertain yicld response of yams and other crop mixes when
established during the September - October rainy season, four
production systems were tested on semi-commercial sized plots. The
crop mixes are presented in Figure 8 and consisted of:

(1) yam as a scle crop;

(i1) yam grown together with peanut followed in
sequence by Irish potato and radish;

(1ii) yam grown together with peanuts followad by
Irish potato; and

(iv) yam grown together with Africen red pea and
followed by peanut.

The yield data of yams and each compoment crop are shown in Table 5.
Yam tuber yield was highest (27 t/ha) when this crop was grown as

a monoculture and production declined by an averape of 232 as other
crops were intercropped with yam. Notwithstanding 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 tha first half of :
the crepping yeaf:. Yields cof whole sound kcrnels expressed at a
moisture content of 10 averaged 1.45 t/ha and 0.78 t/ha during the
first and latter halves respectively of the yam crop cycle. The Irish
potato crcps were severcly affected by early and late blight. This
resulted in immature ripening of the crop an? as a consequence, tuber
size was emall. The radish crop perforrx:d well ancd when viewed in the

context of its short maturity period (4 - 5 weeks) eppcars promising.

Following a detailed review of the results obtained from April 1577
to February 1979, eipght crop mixes werc established on whole
tarraces thereby simulating in size, farmers terraced plots. These
terraces varied in hectarage from 0.02 to 3.07 he (J3.095 to C.17 ac).
The mixes were selected on the basis of their:
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(1) demonstrated high yielding potential;

(ii) nutritional values;

(iii) ability to establish a good crop canocpy at an
early stage cf the yam growth cycle;

(iv) ability to enhance farm income; and

) labour intensive requirements.

As indicated in Figure 9, the main crcp continued to be yam and the
intercrops were:

- Irish potato;

- Radish;

- Peanut;

- Red pea (Phaseoclus and Vigna spp);
- Ginger;

- Sweet potato;

- Grain com; end

- Cebbeage

The crop cycle commenced in March 1979 and endcd in February 1580.

As previously stated, records were kept of all production inputs
inclusive of costs of chemicals, fertilizers, and all the lahour
requirements for the various farming operations from field pre-
paration through planting, crop care, harvesting, drying and delivery
of produce at farm gate. Outputs were measured on total and saleable
or edible yields and farm zate revenue was calculated by multiplying
saleable yield by prices which prevailed at the time of crop harvest.

Crop yield data are shown in Table 6. Compared with the two previous
years, yam tuber yields wera low and averaged 18.1 t/ha of salesable
materials for all eight cropping systems. However, these low yields

are compensated for by the satisfactory yields of Irish potato (13.25 t/he)
radish (1.27 t/ha), peanut (2.51 t/ha), cow pea (1.5 t/ha) and ginger
(13.87 t/ha). Again, crops such as corn, sweet potato and cabbage

failed to perform well whereas red pea yields improved somewhat over

previous years. Notwithstanding the fact that yam yields were greater



-t

X"




than thcose of the project farmers, available information indicates
that several factors might have militated against higher yields.
These are:

(1) inter-crop competition particularly when yam is inter-
crcpped with sweet potatng

(ii) sustained periods of unseasonally heavy rains which
resulted inter alia in leaching and thus decrecased effective-
ness of applied fertilizers and other available soils
nutrients;

(iii) a build-up in the levels cf yem specific nematcdes in the
yam tubers which resulted ir a high loss of marketable
tuber material; and

(iv) late staking of yam vines (12 - 14 wecks after planting)
due to unavailability of yam stakes at time of sprouting.

Thase are important aspects which must be tsken into consideration in
devising crop mixes, improving the performance of polycultures and

providing a satisfactory basis for projecting revenue.
Economic Assessment

Surmarized in Tahle 7, are the input costs incurred in producing each
system, the outputs derived from each crop component and the returns

per hectare exclusive of cnsts for terracine. In three of the eight
systems viz., 2, 4 and 5, net farm income increcased over the yam mono-
culture system by 111, 5 and 90%, respactively. Total output realized
from the sale of crops exceaded those of the sole yam crop in 8ize of the
seven crop mixes. However, relatively high production costs were
associated with a number of investipatory and imprcovement aspects.
Adjustments must te made to ensure that they do not inappropriately
negate the econcmic benefits which could have been obtained. These

increased production costs arc beinz reduced through:
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(1) improved effeciency in field tillage, crop sowing
and harvesting operations;

(ii) rationalization of the discase and pest control
programme; and

(iii) rationalization of the soil - crop management programmes.

The results presented in Table 7 further indicate that on the hillsides
of Jamaica farm femily income coul?d be increased several folds, provicded
that the farmer adopts the practice of polyculture tcgether with

improved technology. However, the high costs of prcduction of the inter-
crcps would require the establishment of 2 closely supervised famm credit
scheme to ensure that inputs are acquire? and used on a timely schadule.

Alsc, 2 strcng Extension is a sine qua non to transfer the research

information to the farmer - who is an individualist and manifests a
behaviour which depicts the motto "Every Men for Himself". (6)

Another distinct advantage of polyculture at Allsides and other hilly
arcas in Jamaica is that the entire hclding can be cultivated
continuously versus the present traditional practice in which arcas are
allowed to go into fallow or "ruinate" fcor one year following threc
years of continuous yam cultivation. Farmers claim that this practice
"enatle the land to recover its strength”. (6)

Nutritional Evaluation

tme of the major problems of the developing countries today is inadequate
food production. In Jamaica the critical shortape of foreign exchange
requires a grcater dependence on domestically prcduced foods. As in
nther islands of the Caribhean the small farmers will continue to play
the dominant role in food production. They will require assistance tc
enable them to grow the right crop mixes which can supply a balanced
food intake. A nutritional survey was conducted at the project site to
ascertain levels of and consumption patterns <f farm families (7).
Inter alia it was found that daily per capita intake fluctuated between
1,250 and 1,954 kilocalories whereas prctcin from all sources fluctuated
between 36 end 73 grams per cepita per day. Yellow yams played a
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dominant role in the diet providing from 15 to 30% of the total
celories and up to 157 of the protein intake.

Based on the edible product yields of the 1975/1380 commercisl trials
food energy, protein and carl.chydrate valucs were computed for each ¢f
the eight cropping systems (&,9,10). These values are presented in
Table 8. The change in encrgy yicld and focd values relative tc the
yam monoculture are showm in Table 9. Fipure 17 is a graphical
representation of encrgy end food protein values ohtaincd from each cof
the cight cropping systems. In terms of total nutritional energy, five
of the seven crop mixes yiclded mcre than the yam monoculture, the
exceptions being yam inter-cropped with sweet potato and yam inter-
cropped with red pea and cow pea. The cnergy contents varied from
57.25 x 106 kilojoulas for yam alone, to 132,10 x 106 kilojoules when
yam was intercropped with Irish pctatso, radish and peenut, an increase
~f 78% (Tablas * and 9): Again protein end carbohydrate values were
lowest (.20 t/ha and 2.12 t/ha, respectively), for the yam/swaect potato
system and among the hifhest (2.6 t/he and 5.51 t/ha, respectively),
when yam was intercroppaed with Irish potato, radish and peenut.

Protein and carbohydrate values for the yam meno-culture were 0.31 t/he
and 3.14 t/ha, respectively. As expected the legume mixes viz., yan +
peanut + re¢d pea, and yam + cow pea + peanut produced the highest
protein yields. Values were 0.76 and 0.67 t/ha, respectively and when
compared to the yam monoculture outyielded it by 143% and 1137,
respectively.

These results indicate that pclyculture is e far more efficient producer
of calories than monoculture when the same principal crop is included in
both systems. Also, the multiple cropping systems performed superior
nutritionally to the yam mcnoculture. It is eratifying to observe that
within the project area of Allsides, a significant number of producers
who previously grew ront crops continuously are now including peanuts,
cowpea, red pea and Irish potatc in their cropping mixes. This will
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result eventually in a more balanced dietary intake, by the tarpet
group.

Emdployment Evaluation

Jamaica as well as many cther developing nations sre experiencing
rising unemplcyment. The rural areas are worst affacted. Consequently
there is a tendency for rural youths tc migrate to the large cities.

This trend has led to severe pressures on existing social and health
facilities in the urban centers and as cne dirzct consequence crime rates
in the cities has increased comsiderahly. In cornizence of this, deli-
barate efforts are made to create projects which have a favourable
employment generation potential. Indeed, one <f the chjectives of the
project was to demonstrate the employment potential by the adoption of

a rational system of crop and scil manarement for the Allsides area.

Presented in Tables 10 and 11 ere the ohserved monthly labour inputs
required for the establishment and maintenance through to crop maturity
of the eight cropping systems, evaluated on whola terraces during the
1972/1920 crop year. When contrasted with the traditional practices

of the farmers there is little difference in the total labnur required
for yam monoculture produced on continuous mounds on the terraces,
although there is variation on a monthly h“asis. Again, although farmers
claim that they use more lahour than that required by the project, for
every cropping system used the labour rcquirements have been much
preater than for the traditional farming practices. Another important
consideration is related to the direct scil conservation benefits which
will accrue frum the usz of continuous mounds on terraced land in such a
systen, i.e. & reccrded scil loss of 15 t/ha/yr compared to 136 t/ha/yr
sustained by farmers cn plots having a 17° gradient (2). Systems 2 and
5 which produced the highest farm gate revenues and quantities of energy
and protein were also shown to have high cmployment potentials. Thesc
findings are even mcre meaningful when cosnizance is taken of the labcur
distribution patterns over the 12-month cropping cycle, a8 presented in
Figures 18 - 20,
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Livestock

The possibility of converting forage produced on the risers of terraces
into aniral protein was stated earlicr in this report. It has teen
successfully demonstrated over the period 1977/1%¢) that twe heads of
larpe livestock (cattle) and four heads of small livestock (poats)

can bhe meintained by zero grazing from the Napier grass produced cn a
total riser area of 0.07 he (.12 ac).

Hence in additicn to serving principally to stabilize risers, Napier
grass could be used to significant advantage in eﬁhancing farm income
end increasing the availability of amnimal 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.

The agro-socio-economic data reported herein that under rainfed concditions
intensive farming of hilly lands in Jemaica could result in:

(1) increased food production;
(ii) incrcased farm income;
(iii) decreased rural unemployment;
(iv) dimproved standard of living;
W) improvement in the Government's
import substitution =fforts;
(vi) &an increase in G.N.P.; and
(vii) positively influencing the rate of national

economic growth.

It is extremely gratifying that the improved technology is being adopted

by a significant number of prcducers within the arca and elsewhere.
Eowever, to achicve grecater success it is necessary that a stronyg

Extension Unit be set up together with a Farmers Credit Union, charged
specifically with servicing the credit needs of the small hillsi<e producer.
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TABLE 1 - Farms, Number, Size and Acreage in Jamaica in 1968 L/

1

> o~

Pt

Farm Size ! Number % of Total Acreage ic?ia;ztal
i 1
- 5 1 149,703 78.8 223,818 14.9
- 25 | 36,881 19.0 333,548  22.1
25 - 100 ;3,004 1.6 125,104 8.2
100 - 500 | 699 0.4 148,501 9.93 .
500 + ; 205 0.2 676,426  44.9
All Farms i 190,582 ° 100.0 1,507,397 100.0
!
J
5
1/ Source: Statistical Yearbook of Jamaica 1978.






Table 2 -~ Selected physical ‘and chemical properties of the 0-4 cm soil
layer of the Allsides, Trelawny soil (an Ultisol, locally
classified as so0il tvpe No. 32, Wirefence Clay Loam),
immediately after :the sol. was bench terracad (Anwil 1977)
and followine the,compietion of the third year r~ropping
cycle (7 .unxy 1940,

;

Physical and Chemical Properfies B Valuc
i
Sand (%) ; 15.21
Silt (%) 22.01
Clay (%) ) 62.78
Bulk density (g/cc) ; ' 1.16
Field capacity at 1/2 bar (%) ’ 49,32
, April 1977 February 1980
§ oy ‘
PH (1:2:5) 4.9-vha = 4.9 vha
Organic matter (%) . : 0.67 vl 3.09 ml
Nitrogen (%) ; 0.14 m ' 0.16 m
Phosphorus (ppm PZOS) ‘ 10 V1 32 ml
{
Potassium (ppm KZO) ! 109 L 111.50 L
CEC (meq/100 g) 18.50 m 21.C0 m
ha (" ") : 5.28 m 6.26 m
Mg (" ") 1.51 m 0.96 L
kK ("o ) § 0.24 L 0.25 L
AC(" " ) 8.16
Cu (ppm) P 1.35 2.80
Fe (") ‘ . 77.50 93.75
Ma (") , 8.05 - .5.50
Zm (") K | 3.37 2.0
1/ Vha - very highly acidic
!
vl - very low .
' i t
]
Ml -  medium "ow ¢
M - medium@

i
L - low

e e e -
ik - eme s e e






Table 3. - Marketable yields of yellow yam (Dioacorea cayenensis)
and other crops grown alone and in a polyculture system
at Allsides, Trelawny, during the 1977/1978 crop year.

Cropping Crops Marketable New Yam Change in
System Yield (t/ha) "Head" Yield Total Yam
(t/ha) Yield Over
Monocrop (%)

1 Yam alone 31.502 16.917 0

2 Yam 36.794 16,692 10.46
Red Pea 0.552
Onion 0.053

3 Yam 38.752 17.274 15.71
Sweet Corn 7500 *
Red Pea 0.124

4 Yam 35.441 16.713 7.71
Grain Corn 0.761
Irish Potato 0.489

5 Yan 34,480 17.289 6.92
Irish Potatoes 9,286
Radish 1.587
African Red Pea 0.296

6. Yam 38.734 17.840 16,84
Pumpkin 0.000
Sweet Corn 3133 *

7. Yam 33.006 17,010 3.30
Cabbage 0.695
Carrot 0.108
Red Pea 0.093

8 Yam 26.565 13,668 16.91
Sweet Potatoes 2.129
Red Pea 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
Sweet Potatoes 1.6167

* Ears of corn.
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Table 4. -Marketable yield of yellow yams (Dioscorea cayenensis)
and other crops grown alone and in a polyculture system
at Allsides, Trelawny during the 1978/1979 crop year

Cropping Crops Marketable New Yam Change in
Systems Yield (t/ha) "Head" Total yam
. Yield (t/ha)| yield over
T
1 Yam alone 19,99 110,40 9
2 Yam 14,08 10,74 16.5
Cormn 0.304
Pigeon Pea 0.125
3 Yan 15,82 11,16 26,7
Red Pea (Ms Kelly cv) 0,455
Ginger 3,058
Bodie Bean - 2,470%
Onion 0.131
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 £,15
Peanut 0,274
8 Yam 14,93 10,85 21,0
Cowpea (African red cv) 0.373
Irish Potato 0,718
Lettuce 0.00
9 Yam 14,16 12,08 23,19
Red Pea (Tom red cv) 0.316
Peanut 0,163
10 Yam 15,2C 11,54 28,35
Carrot 0,099
Bodie Bean 0,127*

* Fresh pod yield
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Table 5. - Marketable yields of yellow yam (Dioscorea cayenensis)
and other crops grown alone and in a polyculture system
at S8ite II, Allsides, during the October 1970 -
November 1979 cropping period.

Cropping- - -:- Marketable New Yam Change in
Systems Crops Yield (t/ha) "Head" Total Yan
Yield (t/ha) Yield Over

Monocrop (%}

1 Yem alone 14,79 12.11 0.
2 Yam 9.79 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
Red Pea

(African red cv) 0.337
Peanut 0.78
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Table 6. ~ Marketable yields of yellow yam (Dioscoreca caynensis)
and other crops grown either alone or in a systcm cof
polyculture at Allsides, Trelawmy during the paeriocd
March 1979 - Pebruary 1930

Cropping Marketable New Yam Change in
System Crops Yield (kg/hz) '"Hcad" Seleable Yeam
Yield (kg/ha) Yield (%)

1 Yam as sole crop 13.03 9.85 ]

2 Yam + 9.80 9.88 -14.0
Irish potato + ' 13.25
Radish + 1.27
Peanut 0.77

3 Yanm + 7.53 8.71 -29.0
Peanut + 2.51
Red pea (Ms.Kelly) 0.49

4 Yam + 8.22 9.06 -24.5
Cow pea (Rfrican rcd)+ 1.5¢C
Peanut 0.45

5 Yam + 9.59 6.02 -23.4
Red pea (Tom red) 0.34
Ginger 13.867

6 Yam + 7.33 5.12 -45.0
Sweet potato 1.31

7 Yan + 13.0% 9.92 J.52
Grain corn + 0.25
Cabbage 5

i Yan + 7.95 8.25 29.2
Red Pea (IICA/Duva)+ D.73

Cow pea (African red) 0.43
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Table 7, - Total 1inputs, cutputs and benefits of eight cropring
systems validated at Allsides, Trelawmy during the
period March 1979 - February 1980

-

(3

ZIncrease

gropping Cropping Input Costs/System/ha™ Ohtputs Return :
ystem Pattern 3 by crop from Decrease’
Labour='| Materials Total compo- System 1/ | over yam
2295129 LONOCICD
1 Yam as sole crop| 3,230.65| 8,499,033 | 11,729,68| 17,277,65 5,547,97 0O
2 Yams+ 15,1€5,68
Irish potato+ 9,110,00
Radish+ 2,797.£1
Peanut 1,689.70
Total for system| 6,520,96 | 10,527,20 | 17,048,16| 22,763,39 11,715,23 III
3 Yam+ 12,643,31
Peanut+ 5,536,14
Red Pea 2,194,50
System totals 7,161,22 | 9,897.66 | 17,058,28| 20,373,95 3,315.07 ~4
4 Yanrt 13,407,06
Cowpea + 6,600,00
Peanut 984,74
Systen totals 6,019,73 | 9,125,46 | 15,145,139 | 22,991,800 5,646.61 5
5 Yamt 13,335,62
Red Peat+ 1,861,00
Ginger 15,271.,97
Systenm totals 5,073,58 {14,298,10 | 19,971,6C | 30,488,537 10,516.951 20
) € Yamt+ 9,348,52
Sweet potato 577.27
System totals 3,641,91 | 5,470.45 | 13,112,36 | 9,925,79 |(-3,186,57) (=)
7 Yamt 17,372,32
) Corn+ 123,92
Cabbage 0.00
System totals 3,833,77 | 8,964,94 | 12,798,71 | 17,496.24 4,657,53 -)
) 3 Yam+ 12,515,25
Red Pea+ 4,004,00
Cowpea 1,883,290
System totals 7,209,36 110,242,008 17,451.44| 18,402,45 951.01 =28

1/ Difference between outputs and inputs inclusive of labour
’ 2/ All figures arc in Jamaica $ = US$0,56

3/ Labour costs were computed at JS$10.20 per man-dav






able 8.~

Nutritional values based on Marketable yields per hectare of eight cropping

systems er:ablicad at Allsides (Site I)

1979 - 1980,

- . " Carbo-
| §f3fd xJx10° kca1x106! §§Z§§1“ | hYdr“te!
i Sty
System I :Yam . 13,03 [57.25 13.68 f 0.31 % 3.14
System 2 ¢ Yam 0.79 |43.01 | 10.28 | 0.24 L 2.36
| irish Potato | 13.25 ja4s5.46 | 10.63 ! o0.27 | 2.s2
. Radish - i 1.27 | 1.06 ; 0.25 i 0.01 ; 0.53
| Peanut (shelled) | 0.58 ;13,57 3.2 ' 0.17 . 0.11
| Tetal : 102.10 | 24.40 . 0.69 | 5.51
%ystem 3 Yan i 7.53 | 33.08 7.91 . 0.i8 | 1.82
f | Peanut (shelled) 1.89 544.48 | 10.63 ' 0.49 0.34
' ' Red Pea | 0.40 ! 5.63 1.35 0.09 0.24
i moral i ?83.19 ] 19.99 , 0.7 2.40
System 4 gYam bo8.22 ;36.11 £.63 3 0.20 1.98
B | African Red Cowpea ' 1.50 |23.79 5.69 | 0.38 0.388 |
, " Peanut (shelled) i 0.35 8.14 1.95 ! 0.09 0.06 |
' T -al | 168.04 | 16.27 ' 0.67 | 2.92 i
System 5 Yam © 9.50 [41.74 | 9.98 | 0.23 | 2.29
-+ = .| Re’ Pea 0.34 | 4.82 i £1.15 ! 0.08 0.21
}' <E Ginger (fresh) | 13.87 127.28 | 6.5 4 0.2: 1.25 |
| ' To=al i {73.84 | 17.65 | 0.53 3.75 |
Syster 62 Yan % 7.33 32,70 | 7.697 0.z 1.767 |
' . Sweet Potato | 1.31 © 6.41 1 1,53 ' 0,02 i 0.359
| To+~" ! {7061 ! "9,22 | 0.20 | 2.12 |
System 7 | Yen | 13.08 34.95 | 15.73 . ©0.51 | 3.15 i
| Sweet Corn 0.47 ! 1.89 i 0.45 ! 0.02 i 0.10 |
I Cabhaoge - } ! } _ ’
| Tatal 36,82 | 14,18 ' 0.33 ' 3.25 !
Syster 8| Yan | 7.05 134,95 | 8.35 0.19 | 1.92
: | Re¢ Pea | 0.73 " 10.26 2.45 | 0.16 | 0.44 |
i | African Red Cowpea| 0.43 | 6.79 1,62 | n,11 1 o005
L | To-al B 351.9§ 12,42 | c.es 2.4 |

Notes: 1 kcal (kilocalorie = 4,184 kI (kilojeuwles),
Values for peanut were ca’culated using a shelling Z‘of 75.

s






Table 9. = Comparing niutritional values of marketable crop
yields per hectare of yam monocrop system with

those of seven other cropping systems

Cropring Systenm

Z Increase over yam monocrop

| in quantity of:

. Energy | Protein |Carbohydrate
2}. Yam#Irish Potato+Radish+Peanut 78 f 118 76

3. YamtPeanut+Red Pea 46 143 -23

4, Yamt+Cowpea (African Red)+Peanut 19 113 -7

5. YamtRed Pea +Ginger 29 68 19

6. YamSweet Potato -33 3e -32

7. YamtSweet comm+Cabbage 4 6 4

8. YamtRed PeatCowpea (African red)L
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Table 10. = Comparison of menthly labour inputs (man-days)

per hectare for cropping systems established

at Allsides, during the 1979/1980 crop year

with farmers traditicnal practice

CROPPING SYSTEM

Month #’&ﬂ 1 | 2 | 3 L s |5 1e 171 ¢
March 55 147 147 147 147 147 147 147 147
April 50 54 9 203 68 120 69 81 111
May 20 18 31 13 41 18 18 24 18
June 31 0 11 6 3 4 19 3 21
July 12 140 16 150 67 12 18 21¢
August 0 0 44 157 0 22 0 4 0
September 25 17 49 54 53 17 17 31 85
October 6 6 7 8 6 6 6 6 )
November 24 9 10 41 11 9 16 .9 14
December 9 0 1 0 2 6] 0 0 31
January 50 1 57 52 109 1 1 1 1
February 62 52 52 0 0 86 52 52 52
Total 323 316 639 700 590 497 1357 376 1 77

* Traditional practices of the farmers

CROPPING SYSTEMS:

1.
2,
3.
4.
5.
6.
7.
8.

Yam as sole crop

Yam & Irish potatc & 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 11. - Manual Labour required (man-days) for the
establishment, maintenance and harvest of
eight cropping systems tested at Allsides,

Trelawmy, during the 1579/1980 crop year

Cropping Systems Man-days Increase 2
per hactare| over yam| Increase over
+ monocrop | yam monocrop

Yam as sole crop 316 - -

Yam & Irish Potato & Radish

& Peanut 639 323 102

Yan & Peanut & Red Pea 700 384 122

Yam & Cowpea & Peanut 590 274 g7

Yan & 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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ystem No.

1978

I

! ! ' ! |

4

¢ April i May P Jume ot July i i Jent. i Oct. t Nov. ~Yec. |} Jan. | Feb, | March

1 L3 indie ] 7 fe) 1

Y4/ 4777 - 13/3773 VYAM  ac sole cron |
: 1674777 - 13/2/73 YAV ~
i T N
; J
i Red Pea 14/4- 1,7 Onom 2477 - 13/3

14/4/77 = 22/3/78 YAM
> - v T
".",' - 5 -20/ 1 L]
| Sweet Corn ° é’ : Rer ”na'/’; 2o/
i — Lo

10.

4/4/77 = 13,7 /78 vy,
- . Y
, . - i ; SR L VA
t  Grain Corn 15/4 - 3%/8 : e < A 2 e e
’ |
! A/A)TT = 12/3/71 v s
. . bt - ) Y
L b, =Ty LA e ! L A5/ = eyl !
v Trish Y otatn C o Tragsl A A
) )
E T4)6)TT = 12t AV

]

i - b

Purnlin

o

3~ 22t Corn 5/

YA

VA[h[TT -

N ) ; VAN
1 1 o . ) - 9 {
| Cabbace 22/4 - 7/ | L remmen 24/8 = "3/An . Rednaa c8fi22i303
lojl)T T - 13/3/7°F AN .
; J
! Sweet Potato 1574 = .7/9 Red Me- 17020/ .02
| e - :;/3/-;0 SAY,
5 [oh%aka \_Y:A tl*/a - 13’3

o 1
' B H
i AT AT A i
. Cin~ae /5 -1
A
: Sweet Potatoes AT, = 17/3

Figure 6 -
AT ST T T
o Nl

CROPPING SYSTEMS TSTARLI™"™D AT ALLSTDES TRELA™NY
> YARCR LITR.

P A )
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stem Nc, .

1978

1979
pril | May | June | July Aug. | Sept. | Oct, | Now. Dec. !Jm. Feb. March
24/4 = 7/2 YAM o
. M4 - 7/2 ! CYAM
¥ -
| Com 1u/6 - 25/9 Pigeon pea  25/9 - 21/2
B 24/4 - 7/2 - YARM

(424
.

1{).

Red Pea 2/5-28/7

Ginger 2/5 - 11/1

/% - 72 YAM
- 15 : .
%égie %eg ‘ Onicn __24/8 - 8/2
| !
J 24/4 - 7/2 YAM
] 2/5 - 3/8 . 2u4/8 - 18/1
Irish potato Radish Cow pea 20/10 - 31/1
[ 4/4 = 7/2 : YAM
i Peanut 3/5 - 6/9 Sweet potato 7/9 - 21/2
24/4 - 7/2 . YAM
375 - 3/¢€
Irish potato Peanut  3/9 - 3/1
' .
i 2u/4 - 7/2 LYAM ,
!  lettuce 6/11
| 18/% - 17/11
Cow pea 3/5 - 15/8 ' !Irish potato
24/4 = 7/2 ! . YAM
375 5 2177 ; ut  7/10-19/2
24/Y4 = 7/2 YAM
; . 28/8-13/11
Carrot 3/5 = 25/8 Bodie Eean
Figure 7 - CROPPING SYS'I;EMS ESTABLISHED. AT ALLSIDES TRELAWNY

DURING PERIOD APRIL 1978 TO FEBRUARY 1979.
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[{fe )

1.

2,

3.

4.

3.

7.

Mar. April

May June

July

Aug .

Sept.

Oct. Nov. Dac.

Jan.

Feb.

Yam as sole crop

Yan
Irish Potato | Lmnm _Deanut
Yam
Poanut Red Pea
Yam
Cow Pea T Peanut
Yam
Gin
Rod Pea
Yam
Sweet Potato
Yam
] Grain Corn Cabbage
Yanm
Red Pea Cow Pea
Figure 9.- CROPPING SYSTEMS ESTABLISHED AT ALLSIDES TRELAWNY (SITE I)

DURING PERIOD MARCH 1979 TO FEBRUARY 1989.
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Ma;_. April | May [June |July | Aug. |Sept. | Oct. | Nov. Dec. | Jan. |Feb.

lerrace {1 YAM

24/4/80-10/7/8C

{' / Rad éow Pe Peanut 3/9/80

hrrace #2 Irish Pctato 24/3/R0 I Peanut _ 4/5/80
ferrace #3 3/4 YAM

I zﬂzlyéggato i Peanut  12/9/20
Terracc #4 14 YAM

15/4 GINGER
Terrace #5 YAM

Peanut 24/4~20/8 Red %gomg.l(elly)

Terrace #6 ~2l4 YAM '

'29/4—7/7 ,

ea (Ms.Kelly) a 9/9/82
Terrace #7 YAM (only)
Terrace #C L&MS._ZMLQ@ Red Pea (Ms.Kelly)
' (10/9/60)

T > 29/4~7/17/80
 Torvecs #9 I.n.é_zu_muly) African Red Pea 11/9/20
fe. 2 (SITE II) 23/4 GINGER

}

Figure 1C.- CROPPING SYSTEMS ESTABLISHED AT ALLSIDES TRELAWNY(SITE I)
DURING PERIOD MARCH 1980 TO FEBRUARY 1961.
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FIG.18 COMPARING - MONTHLY LABOUR REQUIREMENTS
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FIG 19 COMPARING MONTHLY LABOUR REQUIREMENTS
DURING 1979-80 FOR YAM MONOCROP SYSTEM®)

Wt INTERCROP SYSTEMSC 5 +6).
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FIG 20 COMPARNG MONTHLY LABOUR REQUIREMENTS
DURING 1979-80 FOR YAM MONOCROP SYSTEMWM)
WTH INTERCROP SYSTEMS (T+8).













