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AGRICULTURAL PRODUCTION ON HILLSITES Ly
THE ALLSITRS PROJECT CASE STUDY -

Pbdul H. Wahab, Percy Aitken-Soux, Irving Johnsan, m-!d;ea? Vbo,y
Howard Murray, Joseph Dehaney2/, and Fritzroy Canpbell 3

ABSTRACT

This paper pertains to the results and implications of the
Allsides/Olive River Pilot Hillside Agricultural Project, a joint effort
by the Ministry of Agriculture of Jamaica and the Inter-Zmerican Institute
for Co-operation on Agriculture. The project is aimed at increasing pro-
duction and productivity of hillside lands through application of struc-

" tuped Multiple-Cropping systems and/or intensive cultivation of appro-

. priately conserved lands.
Results cbtained over a four-year period indicate that:

(1) useful biomass product.im oould be tripled;
(ii) famm income_apd on- L ’ ¥ )ﬂrploymtcmldbe
doubled; and' -

(iii) mnutritional profiles could be markedly enhanced
if the small hillside producer adopts a system
of Multiple-Cropping cum improved crop and soil
management practices. ‘.

Indications are that by camparison soil conservation measures
other than benchrterracing can lead to a considerable reduction in soil
loss while at the same time reducing considerably the expenditure and
infrastructural preparation. These have important implications for
policy decisions especially where the cost of bench-terracing is highly
subsidized by Goverrment.

1/ 1ICA/Jamaica Specialists
Project Agronomist and Soil OConservation Officer respectively,
Ministry of Agriculture, Jamaica

3/ Extension Officer at Allsides
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INTRODUCTION

The preparation of this paper is based on empirical data
cbtained at Allsides and Olive River in the parish of Trelawny.

The paper was prepared by Dr. Abdul H. Vahab in association
with Dr. Percy Aitken-Soux, Irving Johnson and Bo-Myeong Voo,
Howard Murray and Joseph Dehaney, for presentation at this Seminar.
In the absence of Dr. Wahab who is on leave, the Director General

has requested that the paper be presented by Dr. Irving Johnson.

The importance of the paper relates largely to the fact that
in Jamaica rural small hillside households account for slightly
less than 50% of the population. On the hillsides some 80% of
farmers fam steep erodable hillsides and produce over 90% of food
produced for local consumption. These fammers occupy the least
fertile lands available for production. This situation arises from
an uneven distribution of agricultural land and also by the high .,
density of the farm population; and a high level of rural unemploy-
mt.

The results which indicate that on hillsides such as are used
in Jamaica, farm incomes can be more than doubled through the
adoption of polyculture systems of intensive agriculture on appro-
priately soil-oonserved lands.

The develomment inherent in the project outcome is of great
significance in view of the fact that Agriculture is the largest
employer in the country. It contributes to increasing production
to meet darestic consumption, reduces reliance on imports, increases
employment opportunities, and farm incames which will materially
assist in improving the quality of life of rural people.

This paper which is prepared for presentation at the Inter-
Mrerican Gongress of Food and Agricultural Production, in Sao
Paulo, Brasil, September 8th - llth, 1981, could have implications
for trial and adoption in other countries of the Caribbean basin,
in which similar corditions relating to man, land and econtmic

development exist.

Dr._Percy Aitken—Soux
DIRECTOR
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1.  BACKGROAD AD LVTRODUCTION

1.1 mummqauofanmumwmmmm
the Caritbean. It is located 18° Morth of latitude and longitude 77°W.
xaamudimmmuummmmmmmm ™he
mu4,4nmmm(u,4oom),aosofmumnyeo
mountainous. Ower 50% of the island is characteriszed by slcpes of
20°(36\)uﬂgnmaniuameqmcn1y3mofﬁnmlm
lendsitsolf to mechanized agriculture (Fig. 1). The flat lands are
dedicatod mainly to' the cultivation of export crope such as sugar cans
and banana, vhile the hilly lands supply most of the domestically
conmmad foodstuffs and substantial quantities of animal peotein.

1.2 Thore is a close relationship botween the tepography, soil and
climate of Jamaica. mdumsotﬂ:iaMﬁmﬁwm
mhw

(a) gg__m mmmmm
of the island and attain an elevation of 7,400 fest
(2,220 m) plains. The wetamorphic and sedimentary
rocks of this hich rainfall area give rise to vy
mmmmmwm !
particularly when not protected by permsnent fovest.

(b) ‘The Central and Westetn Iimestons Platosu. Zpprcadmetely
608 of the island is derived frow limestone formamtions

vhich mostly ccour ‘4n this platesu. It ssldom escecds
3,000 ££. (1,000m) in elevation and in part shows
rr extroms 'karst’' landforms such as are typified in the
Cockpit Country. In broader wvalley bottoms porous
Pauxitic soils smy reach sufficient depth to be
exploited as a mineral resource. Froblems of soils,
rehabilitation of mined -out land as well as soil and
water conservation are important in the agricultaral
dsvelopment of thbed .arces.
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(c) The Central Inlier and Similar Areas. The limsstone
plateau has been breached in 9 areas to axposs inliers
or 'vindows' of easily erodible sadimonts which are
mainly of volcanic origin. Moreowver, the intemsively
cultivated steep-sided walleys have little residual .
contributed to considerable soil exosion espacially in
‘areas in which fanming has been undartaken under
euﬂitimsofmmﬂlaxﬂuse

-(d) Interior Valleys. Mammhdypooclydnimd ,
mwmmmlsys wm&.mhm.
Qmofmmley amthetxpermoftha.
.Black River, the latter now being reclaimed.

(e) The Coastal Flains, are best dewveloped on the South
Coast as most of the important rivers flow in this
diroction. There are many dry river beds in the
limestons arcas, and these during heavy rains are
subject to flash floods. The Southexn plains baing
on the losward side of the prevailing winds often suffer
from a prolonged dry scason and so ar- dapendont during
thoge periods on irrigation water for cortain crops.

1.3 Climatic. A vide range of micro-climates existe in the island.
The prevailing winds are east-north easterly. The parish of Fortland
due to its location and tceography; receives the highest rainfall,
roaching a meximumm of owvar 200" (5,000m) annually. The central
part of the Southern coastal plain, and the coastal area betwesn
Montago Bay and Digoovery Bay on the north suffer from sevurxe dry
s2as0ns lasting 4 - S months of the year. The Oontral Plateau above
the 2,000 ft. (600m) contour receives 60 - 100 inches (1,500 ~ 2,500 zwm)
rain which falls over a poriod of 8 - 11 months. The ramaining area
td.ﬂxanmalmirnfallotZO'-jSQ' (500 - 1,500 rm) has a marked dry
period of 1 ~ 3 months. Awverage rainfall data over a period of 90
years provide a useful general guide. Iowewver, within recent years
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there have been considerable variations fram these averages both on
annual and on ronthly hases. There are two recognizable rainy periods,
one peaked on lay and the other on October. Rainfall is very unovenly:
distributed and the ability to predict its incidence is very low. This
sa'etimsremltsmcmplossthmnhdiseases.pem, drought, -
flood, etc. :

: mmrmmﬂeplmmw-m%'(af-sfq
mﬂedaymthameapanuglowofw - 75% (20° - 24%) at
night. Tewperaturcs may be 10° - 20° (1° - 6°C) oooler in the hills
vhere the daily range is 15°F (9°C). It is evident that the variad
mmwmwmmﬁaw
ofcropcardﬁawngamtofaoils

14  Soils and Land Copability. Over 90 soils have been idantified
in soil surveys vhich were meppad in Jamica on a parish basis, on a
scale of 1:12,500 and reduced for publication to 1:50,000. The soils
are conveniently clagsifiod actording to their geological derivation,
and each soil type is given a /4ap mmber. Each soil type is typified
by texture, structurce, and chamical anmalysis, anc fertilizer reoomwenda-
tions are made on this basis. Recormended crope for an arca are
specified 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
Mmmwwgiwamoan&wmm.
regardless of slope or soil type: ; wr

1.4.1 mmnmmmmwmammmm,
agrinna&etuamwuuauusforpmnﬁhn@-mm
cq:abﬁitychm(claml VI or A - F) based on slope (Teble 1).
'nnlinitatlahofeadxclmmcasuutepqﬁimﬂa:m
mwiwmmmmmwsnmww
mmmmmmummmmumﬂm
mmmmmmwmamwm
Imap&uiq@ofﬂnw,xmmmm
feadbﬂityaﬂdemmmﬂiesﬁorcarmmtypesofpmjectm
c Ak

);qu‘ . ’ R TV IRE
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detailed surveys and lard capability maps may be required,
depanding on the degree of precision needed and the availability of
the necessary financing.

1.4.2 Other (ecological and economic) factors detemmine the final
dnicaoffamingsystmfowmgimlwaﬁm e.g. micro-climatic,

& o & & 0 &6 ¥ =

accessibility, irrigation, drainage, awﬂabﬂityofmaﬂmum

mmm.umwmmmmmwm
optimrehm :

1.5  Distribution of Land. ',npmim, acoorting to Lapd -

mmwcm,mammsunéummiam.l
and was canpiled from the Soil Swrwoy reports. )

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

F slopes of the limestonc areas camot be cultivated and are beet
left in natural forest, but those ocourring, for example, in the
OCentral Inlier and Yallahs Valley are foomed of easily erodible
sadimentary rocks. there these occur in high rainfall areas they should
only be ussed for intensive agriculvure after appropriate soil conser-
vation practices have been provided and these should be associated
vdﬁaamﬁlaﬂuaptwdcaoﬂmxjhuﬂcmimsymm
Myt&ahﬁvmddbemwmmmt.mtmnmﬂ&um
asmimtmtfoodg:wirqarea Faming systems suitable to these
ecological areas need to be studied so as to increase their producti-
vity and beocome econcmically attractive to the farmers.

1.5.2 The distribition of land in Jamaica is presented in Teble 2

in terms of mmber and sizo of farms. Jgriculture (including forestry)
occupies agproximately 558 of tia_ total land in Jamaica. Farms of less
than 5 acres represént 78% of the mmber of farms and account for only
15% of the laml in farms, vhile those over 500 acres (200 hactares)
represent 0.15% of the muber of farmms and acocount for o< mwh as 458
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of the land in favms. Data from the 1978/7¢ Agricultural Census is
still heirg processed. Due to the rost recent distrilation policies

since the previous census (1968/69) itismtpocsibletogmlum
thelevelsofchameinlanddutribution

1.6 Population. Agest&:atedm1979pop|natimm2.lmﬂnon
with approximately 66% living in rural areas. Inl97990wlatim

deuitybaaedonarablelandwasl%pcraonsparm and population
was increasing at 1.5% per year. *brtalityile?GvasZOAparlooo
livebirﬂmarﬁlifeetpectamyatbiruzwasm.emrs

1.7 'melabwrrbrce nupopnaum(madj\-eﬁ)otmat
ﬂweecﬂofnacedmmnshoodatmimtalyz.lmnlim 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 soctors, 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 Flan of Jamaica
1970 -~ 1990, that "it is foreseen that there will be a contimpus
decline in the portion of the labour force in agriculture with the
consequent increase in damand for the jobs in scrvices, mamufacturing
and other ron-egricultural sectors”. For many reasons these targets
have not been reached.

1.7.1 The agricultural labour férce represented approximately 40%
of total amployment in 1960. Some of the factors contributi to
projected decreases in the parcentage of the labowr force in
agriculture are:

(1) The seasonality of agricultural employment produced
by the preponderance of a fow crops on the larcer farms;

(2) ﬂnstigmvdﬁdxtradidmallyzsattad:edto
agrimlturallabmr
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(3) the highar price paid for unskilled agricultural
‘labour in the bauxitc industry, and better incomes
which can be obtainad in other sectors of the
aconomy’; )

‘(4) low revene productivity of labour in agriculture
due to -

(a) acarcitvofskillsmwhinmhadsho
botl:le-necksinptoductimz

(b) wranimtmoftradeﬁoragrimlmre |

partia:larlyinreq:ecthoimxaw
franmlopadcmntrias,

~ () inadequacy of training facilit:hs for ‘
providing lower-level skills in agriculture;

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

(e) inefficient and inadequate processing
facilities.

.8 Socio~econamic reality. - Demographically, small farmers

onstitute the most important aroup of producers of domestically
onsumed foods. These small producers are:

(1)  located on the hills;
(11) cultivate lands that are highly erodible and inherently
infertile;
"(114) practice low technology agriculture; and
(iv) depend entirely on rainfall for crop production.

.8.1 The heavy population density, the scarcity of land of good
uvality and the contimuing high devendence of many persons on
grimnumrexﬂerxtnpemtiwtodevmemysuﬂmsﬁx
tilizing hillside lands rore: effectively for agricultural purposes.
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1.8.2 The present socio~ecoromic 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
pmdwtilmaxﬂmalezploynmﬁasareasoftﬂghpdoﬁtyuﬂas‘m
ﬁorredreasingpmblmsadmas-

i) hadegmyofmpplieaofmstiallvgmmmpsm
h:nammptmm

ii) high concentration of amall famsonﬂzehﬂlsidas
(80% of all fammers occupying 15% of the tot:a.l
agricultural land);

iii) serious erosion of hillside lands;

iv) cisparity in income distribution between the rural
and urban populations (J3600 vs J$2.SOOperapi.u
per anmm; yand
v)  high unenployment (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
oftmmmo?ammmrdspmtimmwmam
increased food production on steep lands was to quentify tho extent
of soil crosion on these lands as a result of improper cultural
practices. Intluacmtm:taaeriesofsuﬁiesmﬂapenod
1969 1673 resulted in the following pt:imipal oconclusions:

) 'ﬁmemaanaveragesoilloesof 136 t/mAT (54
t/ac/yr) from unprotected yam plots having a 17°
slope, and as a consequence a reduction in soil
fertility and productivity;

(5)  vhen hillsidos are bench-terracod soil loss is
reduced to 18 t/ha/yr (7.3 t/ac/yr) - and soils
can be cropped on a sustained basis (2).
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1.9.1 On the basir of thesc finlings the Government of Tamaica
arbarked on an ambitious programme of soil conservation throughout the
island. By 1976, hovever, the recognition of the fact tuat:

i)  soil conservation measures ipso facto could mot
' solve the problams of low food production on the
hillsides;

ii) bench terracing requires wery 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 and
implemented to justify the high costs of bench

1.9.2 The Govermment of Jamaica sowsit »nd cbtained the assistance
of IICA in addressing these problams. Principally, IICA was
,mq:echedhodeve]opsysteraofagricultmalpmductionﬁor@ly
terraced lamd which would lead to increased lewels of production
and productivity.

1.9.3 On hillside farms in general, fammers only use about one-third
of the land under their control cven on small farms. Thus there is
an additional factor which contributes to the reduction of agricultural
production. The reasons are that fammino on these stoep lands is
rather irksome, rcturns arc 1o and adaitionally it is difficult to
obtain capital and labour for faming these lands. Again, by
deliberately leaving land idle (fallowing) fertility level is restored.
¥Ais latter reason, however, igrores the fact that judicious fertilizer
usage can achieve such a goal.

2. THE ZLLEIDES PROJECT

2.1  General. Information. The projcct encompassos 251 ha (622 ac.)
and consists of 233 farm families totalling 1,358 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 mators akove sez lewel.

2.1.1 The predomimant soil type of the arca is an Utisol locally
classified as Wirefonce Clay Ioam, Mep Mo. 32. This soil is very
highly acidic (pH 4.9) and contains high levels of axchangesble aluminium.
It is relatively infertile as evidenced by medium, low and very low.
levels of N, P and K respactively (Table 3). ZJnmal precipitation over
a four year period (1977 - 1981) averaged 1878mm (74 irches) and is
characterized by a bimodal distribution pattern with wettest months
occurring in May and October (Fig. 2,3,4,5 & 6) . lMaximum. tamperatures
range from 24C to 20°C while minimm temperatures range fram 15C to
23C. Hottest months are July, August and September and coolest months
are Mowvember, Decerber and January. Yam (Dioscorea spp) a root crop
and an important stzple in Jamaica is grown by almost every hillside
faxmer in the project area “who generally cultivates the crop. on
individual mounds with little or no regard to soil erosion control

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

(a) increasad levels of production and productivitys

“r(d) increased fam income;

(c) enhanced mutritional profiles of fam families; and

(d) increased oprortunities for rural atploymant

2.1.3 2dditionally, the high costs of banch terracing inplied that
ﬁnc:ogpingsyshsmmﬂdneedtoimluﬂehighmlmﬂmpsaﬂﬁnt

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

Polloving construction of bench terraces, the farmoers' hillside’
plots are rendered almost flat and tlus can be cultivated with more
ease and greater intensity than before terracing. For instance,
terraced land can be used to groat advantages in cropping systems in
which yam grown on continuous mounds is intercropped with other row
crops such as potatoes, ginger, peamits and red psas. Such a multiple
cropping systam has the added advantage of: ' _ ,

i) substantially reducing splash crosion becauss of the

continuous crop cover rosulting from the crops salected
for the system; and

1) mitigating the hazards of farming under completely rainfed
 agricultwe (5).

2.2,1 lore importantly however, a system of intercropping ir the
‘contaxt of Jamaica hillsides eneures: optimel axploitation of the
dimensions of: '

(a) space;

() available soil moisture;

(c) available soil mutrients and amu.ed fertilizars;

(@) incoming solar radiation; and

(e) awailable farm labour.

2.2.2 Thus the strategy employed in achieving the project cbjectives
was to: ’ .
'4{)  test ard idantify farming systems which are suited to
the edaphic and climatic conditions of Allsides,
Trelawny, where famming is done entirely under

rainfed conditions;

ii) dotermine the financial feasibility of those systams
of production whict -have been identified as being
agroncmically and mutritionally sound for the area;
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1ii) ascertain the feasibilitv of maintainind a carbination of
gall (goats) end large (cattle) livestod: fran the forage
produced on the risers of the terrace:;

iv) conduct rapid adaptive research aimed at solving problems
related to soil and crop ranagerent e,g. fertility, liming,
crop donsity and crop variety trials;

v) produce acceptalle seed raterial for Cistribution to
adoptors of. the irp:;oved technology and

vi) provide training opportunities for national technicians in
the areas of watershed managerent and research tedmicques

~ with special erphasit on farminy systems for hillsides.
2.2.3. Concanitantly, a vigorougs nrograre i cn~fam soil and water
consexvation works cun crop developrent is conducted on plots operated
by the target group.
2.3 Pxperimental Aprroach end !ethodolooy
2.3.1. Consistent with the strategy spelled out ahowe, research and
developmental work was conducted intcr alia on a total of 20 svstars
of production during the crop years 1277776 and 137/79. Eeginning
in Octaber 1976 anc again in lfarch 127¢, 1980 and 1931 respectively, work
continued on the further refinerent and econamic viability of eight of
the more promising croppirk; systems. '
2.3.2. Presented in Figures 7 throuch 11 arc the cropoing patterns which
have undergone aini continue to undergo evaluation. For each cropping
system the dates of planting and harvest of the rospective camponent
crops are plotted on scale. For exTple, in Figure 9, the planting anc
harvest dates of Cystem 2, are as follows: '
"7 Yams - parch 3, 1979 and February 13, 1980;

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

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

Peanut ~ Septenber 20, 127° 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 ranure cach at the
rate of 3 t/ka (1.2 t/ac) vere applied to ameliorate soil acidity and
fertility respectively. Irrespective of the cropning pattern, rates of
fertilizer application for the first two crop years remained oonstant as
followe:

N ~ 209 kg/ha (178 1L/ac) a7 ureca or amronium sulphate;

P205 - 300 kg/ha (268 lb/ac) as triple super phosphate; ani

K20 #2150 kg/ha (134 1b/ac) as muriate of potash
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2.3.4 These were the suggested rates arising from data on fertility
assessent of the test =0il conducted at the initiation of the

project (6).

Oonmencing in 1960, the fertilizer dosage vas adjusted

mrdstocmﬁcmtoamiallymiw:leblaﬂwlﬁchﬂafms
are accustaomed to using. ?Prescntly, 1,460 kg of 12:24:12 is adminis~
tered per hectare per crop year, together with 60 ky/ha Mitrogen

as Urea or amnmium sulphatc. Msremltsn.treapplicat:lonof

N, onsarﬂr\antﬂleﬁollerates

: Kg/ha 1h/ac
1] 235 210
15.‘_,05 350 312
K0 175 155

'2.3.4.1 The '12:24:12 mixture vas arplicd as follows:

for the yam monocrop 730 kg/ha wos banded circularly
six weeks after the 'heads' were planted. This was
followed by a similar application at eight weeks
thereafter (14 wecks after planting). The Pitrogen
side dressirg (133 kg/ha urea or 60 ky/ha 1) was
applied at 28 weeks from planting;

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)
and 44 kg/ha urea (20 kg/ha 1) at 28 wecks from

planting;

flor the intercrope such as rad pea, cow pea, peamts

and Irish potato 365 kg/ha of 12:24:12 is placed in
furrows 5 - 8 cm.below the seed. This was followed
atﬂa-sri:nbyﬂ‘eqxﬂmtionofu Jg/ha urea
(20 xg/ha 1.
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- for the ginger intarcrop 12:24:12 at the rate of 365
ka/ha was banded at six anc 18 vecks from planting
respectively. This vas folloved at 24 vecks from
planting with an application of 133 kg/ha urea
(60kg/lnr‘)baxﬂed5~8anmvfmnthegimer
rovs at adepth of 5 - 8 am,

= In situations vhere solid stands of legumes, Ir:lah
potato amd ginger were established the same
fertilizerptograunewususadasvtmﬂnyme
intercropped vith: yam.

2.4 Crop Density. Irrespsctive of whether Yellow yem (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). I's presented in Rigure 12
yems ‘heads' are planted on the ridges of contimwous 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'). 2As the yam seadling develops into
wdrmwodmmaareaplwedcenmuybe&mnboaajm
mounds with each stake equidistant to four yam plants. Stakes vary
in height fram four to six meters and one stake accommodates four yem
plants (2,500 stake/ha).

2.4.1 Irish potato (Solamm tuberosum) when planted with yam at
ﬂnhajhmhgofﬂecropcycleisamminmqacedo.ﬁmw
and at 0.25 - - 0.30 m intarvals along the row (Fig. 13). This
ssedlip rate approximetes a population of 53,000 plants/ha and requires
about 2+/ha of secd material. Seed material of varieties Rad FPonmtiac,
Spunta, Draga and Sebago have been tested over the four year period
auring which the studies vwere conducted.

24.2 Peamt @nd\iamé;)vtmgramasanime:aopwiﬂt
yam at the commancement of the crop cycle (Fig. i4) 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 250,00 plants/la. Intercropped during -
the latter half of the crop cycle, seads are planted in rows
peripheral to the yan at a population of 125,00C plants/ha (Fig. 15)
Seeds of the Valencia type Spanish peamct were used. This variety

has a seed weight of 45 - 50g/100 seeds anl 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, and78hg/m
_respectively.

2.4.3 . The spatial arrangement employved for red pea (rhaseoclus 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
(Pig. 16). This results in a population of approximately 166,000
plants/ha. Croppcd with yam during the latter half of the crop year
seads are planted in 0.4 m rows that are peripheral to two °

* consecutive yam mounds as shown in Fic. 14. Crop density is thus
reduced to 83,000 plants/ha. Varicties of red pea tested were Miss .
Kelly and Tom Red where2s the cowpea used was of the African red
variety. At the begimnirg of the crop cycle seed requirements of
rod pea and cowpca are 84 kg anl 15 ko/ha respzrtively. Planted during
the latter half of the crop cycle seed recquirement is yeduced by
ong-half. |

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

2.4.5 Ginger (variety yecllow) when grown with yam for most of the
crop year (Fig. 17) is sovm in rows 0.4 m apart and at 0.25 - 0.30
m intervals alorg the row, this requires approximately 4.4 t/ha of
seed material. Red pea of the Tom Red variety grown torether with
yam and ginger during the first quarter of the crop cyclc is seeded
inmsspacedo.tio:napartaltematedbygimerm Seads 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 Iioneer x-306 hybrid grown
together with yam during tle first quarter of the crop year is seeded
in rows spaced 0.7) m apart and at 0.25 m alony the row. This gives
a population of approximately 50,000 plants/ha and requirves 16 ha/ha
of seed material. '

2.4.7 Cabbage (Brassica oleracese)of the KK hybrid grown with with
yan during the latter half of the cxrop cycle is grown at the rate of
33,000 plants/ha. The quantity of seed required is 0.1 kg/ha.

~ Field observations included

(a) Cmpaiaptabxlity.

(b) totalarﬁmrketablecmpymlds. urderhothm
and intercropping situations;

(c) crop performance as affected by various planting
dates; ' :

(d) time-motion data on discrete operational variables
involved in the production of each of the eight
pzu'\ishncrmpimsystansimlusiwoflaldpm-
paratims ancd

(e) variable costs of materials req:ired for production
of the crops.

2.4.8 2dditionally, lnicr grass (Fennisetum purpureuam) vas established
on the risers of hench terraces to stablize these structures thus render-
ing tham less susceptible to erosion fram heavy rains. 2s a spin-off,
the fodder was harvested at regular intervals and fed to four goats and
two hdads of cattle on a year round basis, cbservations were taken of
fodder yield and weicht gains.

2.5 Alternative Approaches to £oil 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 aum using proven croppirg system. This exercise camenced in
fpril 1980 at Olive River in-the Low Rivor arca of Trclawny. Run-off
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p]ots(4m12)wereoonstructedona20°slopearﬂttnymaseeuadm
soil loss following a combination of s0il consarvation cum cropping
system treatments.

2.5.1 The treatments ware:

- oontrol i.c. yans wore arown alone on individual
hills down slope as farmars grow the crop;

- indivicdual hills interruped by a hillside
ditch mid-way down the plot (7.5) with a“
cropping system of yam in association with
Irish potato followcd by radish and peamit;

- continuous contour mounds interruped by a
hillside ditch mid-my down theplot (7.4 m)
with a cropping system of yam plus Irish
potato plur radish plus pcamut; anc

= contimous contour mounds intexrupted by a
grass buffer strip -with a cropping system
of yam plus Irish potaho plus radish plus
peamt., '

2.5.2. Following a heavy storm or at the end of sevexal rainy periods,
the amunt of s0il loss from cach plot vas quantified. Crop data included
total and marketable yield. For the purpose of this report data for the
first crop yoar will be presented.

2.6 Frincipal Results and Accamplishments (Allsides) FPresented in
Table 4 are yields of each crop component and cropping tosted during the
-1977/1978 crop year. Yam yields were excellant when campared with thoso
obtained by fammers 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 gqrown in association with yam to a high of
COVhainttasystanxd\eremtpo&homestablismdinﬂnm:
half of the crop cycle following the failure of ginger to establish an
2.6.1. Except for cropping system mmber 8 (yams arown in association
with sweet potato followed by red pea) thare was an appreciable increase
in total yam output by every other treatment compared to the check treat-
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ment (system M. 1) . Further, Irish potato of the rod pontiac variety
mtogcﬂarmthymaxﬂlmrvestod%daysthareafterpmdweda
yieldofwerst/lvzofaoodqualitywbers

2.6.2 It vas significant ttmtotlnrcwponentcmpamchasorﬂm.
corn, pumpkin, cabbage, carrot, cassava, ginger and sweet potato per-
formed poorly. This was attributed to scveral factors viz:

i) poor seed quality which resulted in extremely poor
crop stand in the case of onion and ginger;
ii) inahility of the soil to supply adequate quantities
of magnesiur for acceptable corn growth and yield;
iii) inebility of the cassava and sweet potato crops to
accumilate carbohydrates despite excellent top
growth; :
iv) a high population of cabbage looper which rendered
a high percentage of the heads urmarketable; and
v) significant loss in carrot stand due to sead loss
from yem mounds consccuent to heavy rains and prior
to scedling emergence.

2.6.3 The encouraging yam, Irish potato and rod pea yields coupled
with the direct soil conservation benefits to be gained from yam cul-
tivation on mounds ard the deronstration of an irproved farm cash flow
situation which could accrue to the small hillside farmer stimulated

further work in identifying viable systams of production.

2.6.4. ' Duxring the 1978/89 crop ywar, ocorn was again tested and now
crope such as the 'dwarf dctemminate' variety of pigeon pea (WI - 17),
bodie bean (Vigna spp), pcamut and lettuce were included in the crep
mixes.

2.6.5. The yield data for each cropping system are presented in Table S.
Bwq:tﬁorSyshemGinvmichymnsueregmmwithpeamtmdeotato
anircreaseinsaleableyant\me:yieldovertheymmmnumam
recorded for each of the other systams tested.
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2.6.6. Further, systems in which yam was intercroppecd with Irish potato,
ginger and peanut produced saleable yields of 7.15, 3.06 and 2.13 t/ha
respectively of thase crops during the first half of the cropping cycle.

2.6.7. Agaj.n,asmsobservedinthe 1977/78 crop, corn, onion, sweet
_potatomﬁmrmtpertom\adpoorlyasinhercmps. The pigeon pea crop
yielded poorly vwhoreas lettuce seeds failed to germinate. Overall, the

logume mixes resulted in a fair level of performance.

2.5.8. To ascertain yield response of yams and other crop mixes when
established during the Septerber - October rainy season, four production
system ware tested on semi-commercial sized plots. The crop mixes con-
sisted of:
i) yam as sole crop;
ii) yam grown together with peamut followed in sequence
by Irish potato and radish; '
iii) yam grovm together with peamuts followed by Irish
potato; and .
iv) yam grown together with 7frican ved pea and followed
by peamut '

2.6.9. The yield data of yams and each camponent crop are shown in
Teble 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. Mtwithstanding periods of sustained drought conditions which
" could ‘have led to the overall lowering of yam yields, pearut performed
well on both terraces which had hecn planted to this crop together with
yem in the first half of the cropping year. Yields of whole sound
kernels expressed at a moisture content of 108 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 Ly early and late
blight. This resulted in immature ripening of the crop and as a ocon-
sequance, tuber size was amall. The radish crop performed well and
vhen 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 1280 on whole terraces therehy sirulating in size,
farmers torraced plots. These terraces varied in hectarece fram £.02 to
0.07 ha (0.05 to 0.17 ac). The mixes were selected on the basis of their:
i) demonstrated high yieldinay potemtial;
ii) matritional values;
iii) ability to establish a good crop campy at
an carly stage of the yam growth cycle;
iv) ability to enhance fam income; and
v) labour intensive requirements
2.6.13. Notwithstanding the fact that yam yields were greater than those
of the project famers (Table 7)., information indicates that several factors
might have militated against higher yields. These are:
i) inter-crop campetition particularly when
yam is cropped vith sweet potato;
ii) sustained periods of unscasonably heavy rains
which resulted inter alia in leaching and
thus decreased effectivencss of appliced
fertilizers amd other available soil mitients;
iii) a build-up in the levelr of yam specific
namatodes in the yam tubers which resulted in
a high loss of marketable tuber material; amd
iv) late staking of yam vines (3i2-14 weeks after
planting) due to umavailability of yam stakes
at time of tendril development.

Thege are important aspects which must be taken into consideration
in divising crop mixes, improving the performance of polycultures and
providing a satisfactory basic for projecting reverue.

2.6.14. Yields of the intexrcrcp: were very good for the most part.

For instance the Irish pots:. intercrop produced 13.25 t/ha of merket-
able tubers whercas the p:arut and cowpea intercrops produced 2.51 amd
1.50 t/ha respectively of excellent cuality grains. Each cropping system
was evaluated for its economic viability and its matritional output and
these aspects vill be discussed in later sections of this report.
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2.6.15 Yield data for the 1980 - 1981 period (Table 8) indicate that
vhen yam was intercropped tuber vields were generally better than thoee
cbtainod in the previous crop year (1979-1980) . For cxample, the
cropping systom wvas evaluated for its economic viability and its mutri-
tionel output ard these aspects will be discussed in later soctiong of
this report.

2.6.16. Yield data for tix 1980 - 1981 period (Table 8) indicate that
when yam wvas intercropped, tuber yields were generally better than those
obtained in the previous crop year (1979-1980). For example, the cropping
systan yem + Irish potato + radish + peamut yielded 11 t/ha (9,793 lbs/
ac) versus 9.8 t/ha (8,729 lb/ac) for yam in the same system last year.
This improvament would probably have been more marked had it not been
for the high incidence of "pine heart” ¥and to a lesscr extent "hollow-
ing® #which rendered a high portion of the yield umarkstable. In the
cage of yam + peamut + red pea, Yam + cow pea + peamit ard yam + red poa +
ginger, the yam yields increased from 7.5 to 10 t/ha; 8.2 to 12.9 t/ha
and 9.5 to 12,1 t/ha, respectively,

2.6.17. The yields of table yam as a moro-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

1b/ac). It should be noted that last year's yields were greatly affocted
by the high incidence of 'burning'.y Earlier reaping and better monitor-
ing this year reduced that problem somrwhat but there ware instances this
year, where the prescnce of the “pine hoart” condition (e.g. Terrace 3

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

These three crops also provided excellent crop cover which reduced the

necesgity for weeding the yams after the lfay rains.

1/ rgranulated or grainy appearance of the yem tuber tissue 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.

_/nrymtofmuaberscausedlvthembode Pratylenchus coffoas.
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2.6.18. The red pea yield was not encouraging (C.49 t/ha). This has
bean the pattern, on the demonstration site, whenever red pea is planted
in the Spring. Crop Stand and vigour on the continuous mounds were

significantly lower than when the same secds were sown at the same time
within the project fence but not on roun’s. The reasons for this vari-

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

2.6.20. SECOND INTERCROPS |

'2.6.20.1 The second intercrops (peamuts, cow pea, red pea), in general
performed very poorly. In the case of peamuts intercropped on Terracos
1 & 3, gemmination was good but shading effects of the then seven (7)
months old yem canopy considerably reduced the yield. This vas evident
fram the tall, narrow caropy of the peamuts as well as apparent roduc-
tion in podding vigour. This problem was acgravated also by the flourish-
ing of persistent weeds in the latter stages of the peamt crop at which
time it would have been unwise to introduce any weeding operation for
fear of depressing yam yields. Further, the shading effect of some of
these tall growing weeds plus the ya rxxwifat a cool, protected emwiron-
ment for rats and/or crickets which dameg.s ~nc yound pods.

2.6.20.2 Cow pea and red pea stamls s wwn—v4lsuent. Degpite replant-
ing of the cow pea the resulting star. wes =tail very poor. Consequently
2.6.20.3. Tt 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
adcpted whereby there was simultanecus establishment of pure stands
of the prevailing intercrops.

2,6.21.2 The dbjective was to cawpare the performance of these
crops in pure stands vs. intercropped.

2.6.21.3 Terraces 8 and 9 (relatively farther down the original
slope) have always displayed inherently lower fertility than the anes
(1 to 7) abowe them. Thus the performance of the pure stands an
these terraces did not accurately reflect their potential (Table 9).
It would not therefare be valid to campare pure stand vs. intercrop
yields for 1980 - 1981, as the intercrops were exposed to far
suwerior conditions, vis a vis, moisturr and inherent fertility,
other things (e.g. planting material and applied fertilizer) being
equal. It is plamed to repeat this test this year (1981 - 1982)
but on terraces which display basically the sawe features.

2.7 EQONOMIC ASSESSIENT

2.7.1 On the basis of preliminary econamic assessment of
performance of the multi-cropping systems investigated at the
'‘experimental' level of the project, the seven best systeme and
yan as the sole crop were used for further study. These studies
‘were carried out on plots which simulated the size of plots used
for pure stand cropping in the project area, varying between 0.02
and 0.07 hectare.

2.7.2 The data presented for 1977/78 (Table 4) and 1977/
(Table 5) are regarded as being largely experimental and were
cbtained for small plots. The data for 1979/80 and 1980/81 are fram
larger sized plots, but those for 1980/81 are preliminary. For the
purpoees of this presentation discussions relate largely to the
data for 1979/80.

2.7.3 Data presented in Table 7 show the yields of bicmass
and econaric edible products cbtained for the year 1979/80 while

the data presented in Table 7 (a) provide input-output relationshipe
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and net benefits for the selected systems mentioned in Section 2.7.1

2.7.4 The data shown in Table 10 represent the input-output
relationships and net benefits for 'yellow yam as the sole crop', (YASC)
used as the basis for cowparison, and seven polyculture systems
which had the highest margin of value of outputs over production
costs. Input-output data were cbtained for each system as well as
for each capoment crop of each systam. On the basis of an cverall
system, three (3) systams namely Mo. 2 (111%); No. 4 (5%); and Mo.
5 (90%) had a higher measure of value of cutputs for all seven (7)
systems exceeded that for the YASO "system". In System 7 which
shaved a total deficit of 43% below the monocrop yellow yam, there
were also deficits for the other camponent crops, and for reasons
as yet undetermined yam as a companent crop was produced at an
overall loss. The data indicate considerable variations in the
performance of individual crops in the systems, the cutstanding
exarples being Ginger in System Mo. 5; and Yellow Yam in Systems
Nos. 7 and 2.

2.7.5 The operations an the plot used by the Project for
experimentation and on which the data were collected for analysis,
provide a number of differenoces from those which are employed an
the plots owned by fammers. In the first instance, bench-terracing
is provided by the Soil Conservation Division of MINAG. The
multiple cropping systems are then pursued an the bench—terraced
land. The faming operations on the fammers'holdings are there-
fore under the direct management of the fammers, who are responsible
for financing, risk-bearing, etc.

2.,7.5.1 On an island basis MINZG provides a subsidy equal to
758 of the cost of bench-terracina. The farmer provides the
remainder whether in cash or in kind. Since bench—terracing
can be done by machine, manually or by a combination of the two,
vhere manual operations are concerned the fammer is able to eam
wages by perfomming part of the manual cperations himself. In
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a situation in which there is a high degree of unenployment it
may be desirable to increase the input of manual operations where
feasible.

2.7.5.2 The main prcblem, hovever, relates to the high cost

to govermment for undertaking a programme of bench-terracing, and
this has implications for goverrment policy in temms of using soil
conservation measures other than bench-terracing. This led to the
investigations of polyculture systems on land at Olive River, having
similar slopes to those at Allsides, and altermnative soil conser-
vation measures. These measures are:

(i) Individual hills with hillside ditches.
(ii) Oomntour mounds with hillside ditches.
(iii) Omtour mounds with a grass buffer strip.
(iv) Individual hills were used as the check.

Results and analysis of the first two years of this study are being finalized.

2.7.6.  The statistics shown in Table 10 have to be modified
to provide a format for famvers. This modification includes costs
for interest charges, as well as for tools, soil conservation (that

portion paid by fammers) contingencies and rent. The fammer is required
to provide 25% of the soil congervation costs on an in kind basis.

2.7.7 Cost estimates for bench-terracing:
Slopes Machine Built Hand Built Type of

§ per hectare $ per hectare Conservation
°-77° 580 - Hillside Ditch
7 -ns° 7,38 - Bench Terrace

15° - £20° 7,295 - " "
20° - £25° - 12,660 " "

25° - /30° - 9,130 Orchard Terrace
30% - 3,375 Forestry
2.7.8 Tools

The cost of tools is appraximately $150 per hectare for
the first year reducible an a depreciation basis to $10 during the
fifth year.
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It is assumed that the bench-terrace with proper care and maintenance
will last for at least 10 years without requiring major modifications.
Using the slopes ranging between 7° and 25° as those to be bench-
terraced the average cost of $9,100 or $910 per anmm over the 10
year period, the fammer's cost is $230 per hectare per anmm.

2.7.9 The results presented in Tables 7, 7(a) and 10 indicate
rather positively that for the crop year 1979 - 1980 a muber of
multi-cropping systems proved to be econamically superior to the
yellow yam monocrop system. On the basis of the results shown in
Table 7 (a), systems No. 2 (yellow yam, Irish potato, radish and
peanut) ; No. 5 (yellow yam, red pea and ginger) and No. 4 (Yam,
Cowpea and Peanmut) in that order, ocut-performed the yellow yam
mmnocrop. System 2 gave the best performance with a gross margin
of J$10,693 per hectare and a net farm incave of $10,266 per hectare
in comparison with yellow yam as the anocrop (Gross margin J$4,844/
ha and net farm income J$4,377/ha) .

2.7.10 Yellow yam as a monocrop is not being reconmended as

a system since it falls short in terms of mitrition, employment and
production of total biamass (Table 7) . In general, howewver, it
should be dbeerved that although 6 of the 7 systems had a higher
output value than the yam monocrop in all systems except one (No. 7
- Yellow yam, Comn and Cabbage - a marginal increase anly) the value
of the output of yellow yams fram the monocrop exceeded that for
yellow yams produced within a multicropping system.

2,7.11 Results cbtained for the 1980/81 crop year also indicated
that multiple cropping systems can significantly augment famm incomes.
The most profitable cropping systems (No. 3) yielded a gross margin
of J$18,478/ha, and a net farm incare of J$18,405/ha, Irish potato
being the best intercrop (Table 11). Crop production costs increased
over those for the previous year due largely to increased labour
rates and increased (25%) costs of materials.
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2.7.11.1 Sare of the increases in production costs were associated
with a mmber of investigatory and improvement aspects. Adjustments
rust be made to ensure that they do not inappropriately negate the
eoconamic benefits which could have been cbtained. Measures taken to
restrict cost escalation include:

i) improved efficiency in field tillage, crop
sowing and harvesting operations;
ii) rationalization of the disease and pest
control programe; and
iii) rationalization of the soil - crop manage-
ment programmes.

2.7.11.2 The results presented in Tables 10 and 11 further
indicate that on the hillsides of Jamaica farm fanly incames could
be increased sewveral fold, provided that the fammer adopts the prac-
tice of polyculture together with improved technology.

2.7.12 However, the high costs of production of the inter-
crops 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 strang Extension input is a sine qua non
for transferring the research information to the farmer - who is
a individualist and manifests a behaviour which depicts the motto
"Every Man for Himself". (7)

2.7.13 Inother distinct advantage of polyculture at Allsides
and other hilly areas in Jamaica is that the entire holding can be
cultivated contimiously versus the present traditional practice in
which areas are allowed to go into fallow or "ruinate" for cne year
following three years of contimious yam cultivation. Fanvers claim
that this practice "enables the land to recover its strength. (7)

2.8 Iutritional Evaluation

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

of foreign exchange requires a greater dependence on damestically pro-
duced foods. As in other islands of the Caribbean the small fammers will
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contimie 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. 2 nutritional survey was conducted using fam
fanilies of the project area as the source for ascertaining levels of
oconsurption patterns of farm families. (8)

2.8.2. The survey results indicate that polyculture is a far more

efficient producer of calories than moroculture when the same principal
crop is included in both systems. 21s0, the multiple cropping systems
performed nutritionally superior to the yam monoculture. It is gratify-
ing to cbserve that within the project area of Allsides, a significant
nmber of producers who previously grew root crops contimuously are now
including peanuts, cow pea, red pea and Irish potato in their cropping
mixes. This will result eventually in a more balanced dietary intake,

by the target group. '

2.8.3. Based on the edible product yields of the 1979/1980 commercial
trials,ﬁoodene:gy,prcteiharﬂ@rhoh}dtabevalwsmmnedﬁor
each of the cropping systems. These values are presented in Table 12.
The charnges in energy yield and 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
gystems. In terms of total mutritional energy, five of the seven crop
mixes yielded more than the yam monoculture, the exceptions being yem
intercropped with sweet potato an d yam and red pea ard cow pea. The
encrgy 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 pearut, an increase of 78% (Tables 12 ard 13). Again,
protein and carbohydrate values were lowest (0.20 t/ha amd 2.12 t/ha,
respectively, for the yam/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 amd peamut. 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 + pearmt + red pea, and yam + cow
pea + peamut produced the highest protein yields. Values were 0.76 amd
0.67 t/ha, respectively and when oarpared to the yam monoculture out
vielded it by 143% and 113%, respectively.
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2.9. BEmployment Evaluation

2.9.1. Jamaica as well as many other developing nations is experiencing
rising unemployment. - The rural areas are worst affected. OConsequently,
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 urban centres and as one 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 genaration
potential. Indeed, one of the cbjoctives of the project was to damonstrate
" the employment potential by the adoption of a rational system of crop and
s0il management for the Allsides area.

2.9.2. Prcsented in Tahles 14 and 15 are the cbserved monthly labour
inputs required for the establishment and maintenance through to crop
maturity of the eight cropping systams, evaluated on whole terraces dux-
ing the 1979/1980 crop year. When contrasted with the traditional practices
of the farmers there is little difference in the total labour required for
yam ronoculture produced on contimous mourds 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-

qu’ =1 by the xoject, for every cropping system used the labour regquire-
ments have been much greater than for the traditional farming practices.
2.9.4.  ZAnother important consideration is related to the direct soil
conservation benefits which will accrue from the use of continuous mounds
on terraced land in such a system, i.e. a recorded soil loss of 18 t/ha/
yr oompared to 136t/ha/yr sustained by farmers on plots having a 17°
grad:lut.y

2.9.5. Systems 2 and 5 which produced the highest farm gate reverues
ad quantities of energy amd protein were also shown to have high - employ-
ment potantials. 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 pu:odwed on the risars of
terraces into animal protein was examined. It has been successfully
denonstrated over the period 1$77/1980 that two heads of large livestock
(cattle) and four hoads of amall livestock (goats) can be maintained by
zero grazing from the apier grass produced on a total riser area of
0.07 ha (.18 ac) .

2.10.2. In addition to serving principelly to stablize risers, Nepier
grass could be used to significant advantage in erhancing . 1 income
and increaging the availability of animal protein to the population of
Jaraica. It is most important that the grass be sero-grazed to protect
the risers from destruction by the animals.

2.10.3. The agro-socio-economic data reported herein that under rainfed
conditions intensive faming of hilly lands in Jamaica could result in:

i) increased food production;

ii) increased farm income; ,
iii) decreased rural unemployment;

iv) improved standard of living;

v) improvement in the Govermment's jmport

substitution efforts;
vi) an increase in G.l:.P.; amd
vii) positively influencing the rate of national
vy ecoromic growth

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

producers.

3. Results of the Olive River soil loss cum cropping systems studies

3.1. Presented in Table 16 are 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, 19€1). Over this 312 day period rainfall totalled
1,295m and rainy days nmubered 89. There were 11 =il loss measure-
ments.

3.2. Table 17 slows the actual and equivalent soil losses comwerted -
on the basisof acreage and hectarage respectively. There was a dramatic
declire in soil loss from 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 axd a grass buffer strip and multiple
cropped. This represents a 75% reduction in effective lard area avail-
able for cropping. Viewed differently, under the gradient, rainfall amd
cropping pattern conditions which obtained during the period, the upper
15 cm s0i) layer of the check treztment will be lost in 12.5 years ¥
whereas 52 years will be required to sustain a similar loss if the land
is prepared with continuous contour mourds interrupted at appropriate
intexvals with a grass buffer ctrip anl cultivated with a miltiple cropping
systan.

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 £ amd lowest for treatments 3 and 4, although there was no
difference in yield between the iatter twn. It is likely that the inter-
crops depressed yam yields due to competition for available nutrients

and moisture. )

34. 77 Notwithstanding this, due to the high prices which obtain

for Irigh potato and the ron-traditional radish crop, overall famm income
for treatments 2, 3, amd 4, will exceed that for the check treatment.
Also,. by planting these short-texm crops the subsistence farmer ocould
enhance his cash-flow position ard 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 consideraticn that a one hectare - 15 an furrow-slice
comron in mineral soils can have an oven-dry weight of 2,242 tomnes.
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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 soil conservation measures being evalua-
ted are simpler and significantly less expensive.

3.6 Further, vhen 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 damestic food supply; and (v) hillside agri-
culture is the principal source of rural employment, it is paramount that
efforts aimed at mitigating soil erosion be contimued until farmers are
convinced of the virtues of adopting proper soil management practices.

4. Perspectives for future develcpment

4.1 There already exists a nmuber of "cropping systems" even if
they are not operated on very structured lines. The main dbjective is
to ensure that all resources are used cptimally, by modifying these
systems on a gradual and pragmatic basis.

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 continues 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 cropping systems is a means to this end.

ks 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 optimum use of the land and available resources.

4.4 Fammers in general have became accustamed to leaving portions
of their already small plots of land fallow to allow the land to requperate.
This is especially the casc on hilly lands which are low in fertility and






vihich suffer a further reduction in fertility due to man-made erosion
associated with unsound agricultural practices.

4.5. Deamonstrations have shovm that increased fertility may be
assured through the judicious use of fertilizers. Farmers, however,
have certain age-wornoconcepts concerning the effoects of fertilizers
on the health of people. They also have resistances due to "high"
price of fertilizers (and other chemicals). All these are areas which
extension officers can and must explain if farmers are going to adopt
practices which will lead to morc 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 cannot do 8o
without the availability of adeguate credit on a timely basis. One
possible way is to link credit and marketing arrangements very closely.

4.7. Undoubtedly, the intensive use of land will require more
labour, some 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 recuires mechanisms which will take the “irk" out of
work. For too long has Jamaica paid too little if any attention to the
*irvention" of modest types of equipment which will assist fammers in
undertaking certain farming operations. The techmology cxists elsswhere
and the- time is right to endeavour to adapt same 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 land,
topography and slopes, climate, farmers and tradtional cropping petterns
as fourd in Allsides area of Southern Trelawny. The principles involved

do ot change and it is necessary to develop ecosysteums, 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

and sound use of appropriately soil-conserved land, at optimum performance
levels the revenue cbtained can pay for the soil conservation measures
and still leave a residual income which is greater than that which farmers
now earn. While the high cost of terracing dictates that cheaper but
effective 90il conservation measures be found (such trials ara being
undertaken at Olive River in Trelawny as a support to the Allsides
Project) the question of the ability of any goverrment to subsidize soil
consexvation meammes at current levels must be sariously addressad.
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TABLE 2. - Farms, Number, Size and Acreage in Jamaica in
1968 &/
r {
Farmm size % of total
(acres) (ha) Naber | % of total! Acreage acreage
0-5 2 149,703 78.8 223,818 14.9
(89,527)
5= /25 2-710 36,881 19.0 333,584 2.1
(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)
LAll Farns 190,582 100.0 1,507,397 100.0
(502,959)
* hectares

1/ source:

Statistical Yearbook of Jamaica 1978.
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TABLE 3 Selected physical and chemical properties of the
0-45 cm soil laver of the Allsides, Trelawny soil
(an Ultisol, locally ciasslfled as soil type No,
32, Wircfence Clay Loam), immediately after the
soil was bench terraced (April 1977) and following
the completition of the third year cropping cycle
February 1980

Physical and chemical propertics Value
Sand (%) .| 15.21
Silt (%) . 22,01
Clay (%) 62,78
Bulk density (g/cc) 1.16
Field capacity at 1/3 bar (%) 49,32
April 1977 February 1980

pH (1:2.5) 4.9 vha | 4.9 vha
Organic matter (%) 0.67 vi 3.09 ml
Nitrogen (%) 0.4 m 0.16 m
Phosphorus (ppm P205) o 32 ml
Potassium (ppm KZO) 109 L 111,50 L
CEC (meq/100 g) 18.50 m 21,00 m
Ca (" v ) 5.28 m 6.26 m
Mg ((C™ " ) - 1.51 m 0.96 L
k ("™ " ) 0.24 L 0.25 L
Al (" v ) 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
- madium

L - |ow
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TABLE 4 Marketable yields of Yellow yams (Dloscorea cayenensis)
and other crops grown alone and in a poiyculture system

at Alisides, Trelawny, during the 1977/1978 crop year

Cropplng Crops Marketabie | New Yam nge In
Systems Yield "Head" Yield| total yam
(t/ha) (+/ha) yield over
monocrop
(%)
1 Yam alone 31,502 16.917 0
2 Yam 36,794 16.692 10,46
Red pee 0.552
Onion 0.053 .
3 Yom 38.752 17.274 15,7
Sweet corn 7500'
Red pee 0.124
4 Yam 1 35.441 16.713 7.7
Grain corn 0.761
irish potatoes 0.489
5 Yam 34.480 17.289 6,92 P
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
A Yam 33,006 17.010 3.30
Cabbege 0.695
Carrot 0.108
Red pes 0.093
8 Yam 26,565 13,668 16.91
Sweet potatoes 2.129
Red pes 1. 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
"YTVIRTES Sare Sobee aTel e W FIoTS

Ears of corn
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TABLE S

38

Marketable ylelds of Yellow yams (Dioscorea cayenensis)
and other crops grown alone and in a polyculfure system

at Alisides, Trelawny during the 1978/1979 crop yeer

[Cropplng Plerketable] New Yam [Change in
Systems Crops Yieid "Head" {Total yam
(t/ha) Yield Yield over
(/he) um_mzzﬂ
1 Yam alone 10.90 10,40 0
2 Yam + 14,08 10,74 16,3
Corn + 0,304 J
Pigeon Pee 0.125
3 Yom . 15,82 11.16 2,7
Red pee (Ms, Kelly cv)+ 0.455
Glnger 3.058
4 Yam + 12,60 . 9.78 5.1
Bodie Bean + 2,470
Onjon ‘ 0.131
] Yam + 13.37 8.83 &2
irish potato + 6.15 v
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 1,18 18.1
| Irish potato + 8.15
Peanut 0,274
8 Yam + 14,93 10,85 21,0
‘ Cowpes (African red cv) 4 0,373
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’
s
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TABLE 6 Marketable yields of Yellow yams (Dloscorea
and other crops alone and In a polyculture system at

Site I, Allsides, during the October
1979 cropping period —

‘}978 - November

Cropping Crops Markctable] New Yam} Change in
Systems P Yield "Head" | Total yam
(t/ha) Yieid yleld over
(t/ha) | Monocrop
)
1 Yam alone 14,79 12.11 0
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 - 977
Red pea (African red cv) 0.337
Psanut 0.78

area of 0.05 ha,

-

/ Yield extrapolated from whole terraces having an acreage
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TABLE 7:

Quantity and Value of Biomass Produced FProm Yellow Yams (Dioscorea

cayenensis) and Seven Selected Polyculture Systems, Allsides
Trelawny, March 1979 - February 1980

(per Fectare)

Biomass
No. Systems Quantity Value
(tons) (%)
1, Yellow Yam (Sole Crop) Edible Tuber 13.03 8,600
New "Head" * 9.85 8,678
22.88 17,278
2. Yellow Yam Edible Tuber 9.80 6,462
New "Head" 9.88 8,704
Irish Potato 13.25 9,110
Radish 1.27 2,798
Peanut (Shelled) 0.77 1,690
34.97 28,764
3. Yellow Yam Edible Tuber 7.53 4,970
New "Head" 8.71 7,674
Peanut (Shelled) 2,51 5,536
Red Pea 0,40 2,195
19.15 20,375
4. Yellow Yam Edible Tuber 8.22 5,425
New "Head" 9.06 7,982
Cow Pea 1.50 6,600
Peanut (Shelled) 0,45 985
19.23 20,992
S. Yellow Yam Edible Tuber 9.50 6,270
New "Head" 8.02 7,066
Red Pea 0.34 1,881
Ginger 13.87 15,272
31.73 30,489
6. Yellow Yam Edible Tuber 7.33 4,838
New "Head" 5.12 4,511
Sweet Potato 1.31 577
13.76 9,926
7. Yellow Yam Edible Tuber 13.08 8,633
New "Head" 9.92 8,739
Grain Corn 0.28 124
Cabbage 0.00 -
23.28 17,496
8. Yellow Yam Edible Tuber 7.95 5,247
New "Head" 8.25 7,268
Red Pea 0.73 4,004
Cow Pea 0.43 1,883
i 17.36 18,402

* New "Head" - Planting Material

40 -
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TABLE 7(a): Input-Output Data For Yellow Yam (Dioscorea cayenensis) and’ Seven
Polyculture Systems, Allsides, Trelawny, March 197S - Fébgsgsy'l980

CROPPING SYSTEMS

1 2 3 4 S 4 6 7 ' 8

1. Gross Returns (§) 17,278128,764 120,374} 20,992} 30,485 | 9,926{17,496}18,402
2. Variable Costs ($)

| (a) Labour 3,321} 6,521} 7,161} 6,020} 5,074} 3,642 3,834‘ 7,209

f (b) Materials 8,409|10,527¢1 9,898 9,125(14,898] 9,470] 8,965]10,242

(c) Other (Int.) 704! 1,023} 1,023 908} 1,198| 787| 768} 1,047

TOTAL 12,434}18,071 |18,082{16,053}21,170 {13,899113,567118,498

3. Fixed Costs (§) 467 467 467 467 467 467 467 467

4. Total Costs ($) 12,901118,538118,549]16,520121,630 {14,366 114,034{18,965

S. Gross Margin (§) 4,844110,693| 2,292} 4,939] 9,319 |(3,973) 3,929 (96)

6. Net Farm Income (§) 4,377110,226 | 1,8251 4,472} 8,852 |(4,440) 3,462 (563)

7. Labour (Total -
Manday/Year) 316 639 702 590 497 357 376 707

Systems 2, S and 4 selected as best, in order of ranking.

- 4
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TABLE 8 Marketablie yields ot Ycllow yams (Dioscorea
cayenensls) and other crops alone and in a
polyculture system at Allsides, Trelawny
during the 1980/1981 crop year

[Tropp Ing Crops MarkeTablo| WNew Yam |Change in total
| Systems Yield "Head" yam yleld over
(+/ha) Yield ,, | (Monocrop %
f (t/ha)=
1 Yam alone 12,86 5.34 -
2 Yam + " 12,94 | 5,04 -1,2
Cow pea + 0.96
Peanut 0.29
3 Yam + 11,00 7.26 0,33
irish potato 12,00
Radish 0.13
Poanut ’ 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 + ‘1'3.24 8,90 6.68
Red pea + 0.49 :
., Radish + 0.68
' Cow pea 0.03

1/ "Hoad" weights were recorded at +ime of planting =~ 4-6 weoks
following harvest. Consequently ylelds were lowered due to
molsture loss and dry weight loss from tissue respiration.
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TABLE: 9 Performance of selectad crops when grown as a
monocrop and intercrop with yams at different
times of the yam crop cycle at Allslides,
Trelawny during the 1980 - 81 period

Crop Cropping poriod & | Marketable yleld (kg/ha)
Monocrop Intercrop
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 29/4/80 - 1/7/80 414 490
Red pea 10/9/80 - 4/12/80 247 30
Cow pea 10/9/80 - 4/12/80 137 30
Ginger 15/4/80 - 20/2/81 587 1,270

1/ During the latter half of the crop year 1.6, from mid-August
onwards the intercrops are seeded at one-half the density used
ot the beginning of the cycle
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BLE 10: Total inputs.outputs and net benefits of eight cropping systems validated
at Allsides, Trelawny during the period March 1979 - February 1980
Input Costs/System/Ha. Cutputs Return % Incrcaa;
opping by crop from Decrease
at Cropping Pattern La:7ut Materials | Total component | System 2/ | over yam
= /ha. /ha. monoCcrop
1. Yam as sole crop | 3,230.65| 8,499.03) 11,729.68| 17,277.65 | 5,547.97 -
2. Yams + 3,230,65| 8,205.49 | 11,436.14| 15,165,68 | 3,729.54
Irish Potato + 1,610.17} 1,872.,97| 3,483.14| 9,110.00 | 5,626.86
Radish + 712,98 33.00 745.98| 2,797.81 | 2,051.83
Peanut 967.16 415,741 1,382.90| 1,689.70 306.80
Total for System ! 6,520.96| 10,527,20| 17,048.16 | 28,763,19 | 11,715.03 111
3. Yam + 3,230.65| 8,205.49 | 11,436.14| 12,643.31 | 1,207.17
Peanut + 3,209.74] £37.33{ 4,047.07] 5,536.14| 1,489.07
Red Pea 720.83 854.84% 1,575.67| 2,194.50 618.83
System Totals 7,161.22} 9,897.66|17,058.88} 20,373.,95| 3,315.07} = 40
4, Yam + 3,230.65} 8,205,491 11,436.14} 13,407.06 | 1,970.92
Cow Pea + 1,823.86 431,48 | 2,255.34] 6,600.00 | 4,344.66
Peanut 965.23 488.49 | 1,453.72 984,74 (468.98)
System Totals 6,019.74| 9,125.46 | 15,145.20| 20,991.80 | 5,846.60 5
5. Yam + 3,230.65| 8,205.49 | 11,436.14 13,335.62| 1,899.48
Red Pea + 758.16 619,42 | 1,377.58] 1,881.00 503.42
Ginger 1,084.79| 6,073.19{ 7,157.96} 15,271.97| 8,114.01
System Totals 5,073,58| 14,898,10 | 19,971.68 | 30,488.59 | 10,516.91 90
6. Yam + 3,230.65| 8,205.49 |11,436.14} 9,348.52| (2,087.62)
Sweet Potato 411.26| 1,264.96 | 1,676.22 577.27 | (1,098.95)
System Totals 3,641.91| 9,470.45 113,112.36| 9,925.79 |(-3,186.57)| (= 43)
7. Yam + 3,230.65| 8,205.49 |11,436.14} 17,372.32] 5,936.18
Corn + 453.59 569.79 | 1,023.38 123,92 (899.46)
Cabbage 149.53 189.66 339.19 0.00 (339.19)
System Totals 3,833.77| 8,964.94 {12,798,71) 17,496.24| 4,627.53| - 15
8. Yam + 3,230.65] 8,205.49 | 11,436.14] 12,515.25{ 1,079.11
Red Pea + 2,895.881 1,717.26 | 4,613.14) 4,004.00 (609.14)
Cow Pea 1,082,83 411.55 | 1,494.38} 1,883.20 388.82
System Totals 7,209.364 10,334.30 | 17,543.66 | 18,402.45 859.79, - 8

1/ Computed at J$10,.20/man-day
2/ Difference between outputs and inputs inclusive of labour
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TABLE 11 Tota! inputs/outputs and gross returns per hectare of nine (9)
cropping systems val idated at Allsides Trelawny March 1980 -
February 1981

ro"ss prcf:f
o ¢4 ; | on loss fr
;;22;:9 Matlr?aTsUle;ur(0${beal ;V;lgeTos LVIIie ;:s) Total g:::ins °°°“(j§§*a
mkt,yield *now head'
am 8956,00 | 3743,64 {12699.64! 8306.76 | 3526.56 [11833,3:|- 866,32] (866,32
am + 7524.66 | 4475,03 |11999.69i 8538,42 | 3324.73 {11863,15]- 136,54
ow pea + 286.86 | 3313.47 | 3700.33! 5274.50 | -  5274,50] 1574.17
canut + 583,03 | 855,82 | 1438.85! 760.32 | - 760,33~ 678,53
ystem fotals | 8394,55 | 8744.32 {17138.87; 17897,9% 759, 1¢
am + 4614.83 | 3780.57 | 8395.40! 7258.68 | 4793,80 [12052,48] 3657,08
rish potato +| 4064.69 | 974.68 | 5039,37,21039.04 | - 21039,0415999,67
zdish + 20,15| 171.66 | 191.81] 220,00 | -~ 220,04 28,19
canut 567.88 | 768.04 | 1335.92] 129.36 | - 129,36 |-1206,56
ystem totals | 9267.55 | 5694.95 |14962.50 33440, 88 18478, :c
am + 7782,41 | 4661.68 |12443009 7977.42 | 5490,39 |13467,81] 1023,72
lnger 1837,27 | 3713.39 | 5550.66| 1114.08 | - 1114,08 |~4436,58
iystem totals § 9619.68 | 8375.07 [17994.75 14581,89 (3417
‘am + 6955,07 | 2588.77 | 9543.04. 6600.66 | 4482,56 [11083,22] 1539,38
‘sanut + 591,43 | 1838.69 | 243C.12! 3756.72 | -~ 3756,72| 1326,60
29 pea 485.84 | 435,24 | 921,08% 143,00 - 143.004. 778,08
jvstem totals | 8032,34 | 4862.70 |12895.04 14982,94 2087.90
fam + 6677.44 | 3958,27 [10635.71, 8737.74 | 5868.75 [14606.49 | 3970,78
‘ed pea + 736.32 | 1890.01 | 2626.331 2717.00 |. - 2717001 90,67
adish + 24,06 | 244.69 | 268.75( 1188.00 | - 1188,00 |- 919,25
o4 pea ' 187,71 | 506.25 | 693.96| 110.50 | - 110.50 |- 583.46
ystem totals | 7625.53 | 6599.22 [14224.75 } 18621.99 4397,24
Solid Stand [Cropplng

| ish potato | 4506.86 | 2049.02 | 6555.88 [13645.28 | - h3645.28 | 7089,40
sanut 843.16 | 212911 | 2972.27 ! 2368,08 | - | 2363.08 |- 604,19

5350.02 [ 4178.13 ' 9528,15, 6013, 36 | 685,21
“eanut 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 | 391994 | 4425.96 | 506.02| 506.02
Red pea 880.38 | 1350.04 | 2230.42 | 1358,50 | - 135850 |- 871,92
Cow pea 11123,35 | 1711.42 | 2823.77 | | - (M.77
m'm man-day
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TABLE 32 Nutritional valuas based on Marketable yields per hectare of

eight cropping systems estabiishing at Allisides (Site 1)

1979 - 1980
crop | kix10® | kealx10° 5;273‘" g:;::hy
m% | (tons) r':’g:‘,:.)__
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 (shelled) 0,58 | 13.57 3.24 0.17 | 0,11
Total 102,10 | 24.40 0,69 | 5,51
System 3 | Yam 7.53 | 33.08 7.91 0.18 | 1.82
Poanut (shel led) 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
African Red cowpea | 1.50 | 23,79 5.69 0,38 | 0,88
| Peanut (shol led) 0,35 8.14 1,95 0,09 | 0,06
l Total 68.04 | 16.27 0,67 | 2,92
System 5 | Yam 9,50 | 41,74 | 9.98 0.23 | 2.29
Red poa 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 i 1,62 ! 0,11 | 0,05

Notes: 1., Values given were i:ompu‘hed 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 (il)

Research and Development Department, Ministry of Agri-
culture, (Jamaica) 1980, Lequme Seminar. The Nutritive
value of Legumes pp 26 - 32,

2. 1 keal (kilocalorle) =

4,184 kJ (kilojoules) 3. Values for peanut were calculéted
using a shelling % of 75,







TABLE 13 Comparing nutritlonal 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 _quanti

of:

Energy| Protein|Carbohydrate
2, Yam+irish potato+radish+peanut 78 118 76
3, Yemtpeanuttred pea 46 143 -23
4, Yemtcow poa (African red)+peanut| 19 113 -7
5. Yam+red pea+ginger 29 68 19
6, Yam+Sweet potato -33 -38 =32
7. Yam +Sweet corn+cabbage 4 6 4
8. Yam+red pea+Cowpea (African red){ -9 45 - =23
— - e e g—
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TABLE 14 Comparison of monthly labour inputs (man-days)
per hoctare for cropping systems established at
Allsides, during the 1979/1980 crop year with
farmers traditional practice

Month Farmors] C R O P P I N G SYSTE M

1] 2 3 4 5 6 718
March 55 147] 147 | 147 147{ 147 | 147 | 147 | 147
April 50 54] 90| 203 e8] 120 | 69 | 89 | 111
May 20 18] 3t 18] 41 18| 18| 24 | 18
June 31 o] 1 6 3 4 19 31 21
July 0 12| 140} 16] 150} 67| 12 | 18 | 218
August 0 0| 44| 157 0| 22 o] 4 0
September| 25 17| 49| sa| 17| 17| 17| 31 | 85
October 6 6 7 8 6 6 6 6 9
November | 24 9] 10| a1 1 9| 16 9 | 14
December { 9 o 1 0 2 0 0 ol M
January | SO 1{ 57| 521 109 1 1 1 1
February | 62 52 S2 0 o| 8 | 52 | 52 | 52
Total 323 316! 639 | 702| 590 | 497 | 357 {376 | 707

* Traditional practices of the farmers

CROPPING SYSTEMS:

L ] L ] [ ]

ONOVDBWN=
.

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 )5 Manual labour required (man-days) for the establishment,
maintenance and harvest of cight cropping systems tested
at Allsides, Trelawny, during the 1979/1980 crop year

Man-days Increase ¥
Cropping systems per hectare| over yam | Increase over
moNOCro 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 & sweot potato 357 41 13

Yam & grain corn & ‘
Cabbage 376 60 19

am & red pea & cowpeal 707 | 301 | 124




o
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TABLE: 16 Schedule of sampling Intervals and ralnfall data for soil
run-otf studies conducted at Ollve River, Trelawny during
the period April 1980 - March 1981

: t
Samp! Ing- Dates Length of | Number of| Rainfall dur= | Cumulative
Intervals Interval |Rainy ing Interval Rainfall
(days) Days (mm) (inches)| (mm) (inches)
1980 -
1 April 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-Agp. 12| 21 3 3 229,14 9,02 787.2 | 30.99
8 Aug. 13-Sept. 9] 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
10 Oct, 8«Dec. 10 64 18 154,5 6.08 1074 .4 42.30
1" Dec. 11, 1980~
March 3, 1981 83 19 220.7 8,69 1295,1 50.99

Total days 312 | 89 —






TABLE: 17 Soil losses recorded from four soil conservation cum
cropping system treatment at the GOJ/IICA, Olive

River Demonstration Site over the 1980 - 1981 period

Soll Conservation solL Loss< % .
Cropping Systems Reductiol
Fleld soil (at
Treatment . from
(oven=dry) 202 HZS? - control
kg/plot]ton/ha | ton/act ton/ha | fon/ac

1. Yem planted 8s sole crop on {729,59 } 178,97} 71,25| 214,76 | 83,50 -

individual hitls (control)
2, Yam intercropped with

Irish potato and Radish on

individual hilis with hill-

side ditch. 421,01 | 102,77 40,91} 123.32 | 49,09 42,58
3. Yam Intercropped with Irish

potato and Radish on con-

tinuous contour mounds with

hiliside ditch 206 .48 49,05] 19,53| 58,86 | 23.43 72,59
4, Yam Intercropped with Irish

potato and Radish on con-

+inuous contour mounds with .

8 grass strip 172,06 42,841 17,06 | 51,41 | 20,46 76,06

J/ Valuss are mean of two replications
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TABLE: 18 Yellow yam tuber yields of soil run-off plots treated with
conservation measures cum cropping system at the GOJ/!ICA
Olive River Demonstration Site, Trelawny, during the 1980-

'81 cropping cyclel/

Soll Conservation Cropping Pattern | Gross tuber | Marketable |Production
Treatmont Yield(t/ha) | tuber yield|of 'new
' (+/ha) heads' for,
planting
(t/ha)
individual hills (check) Yam as sole crop 62,23 28,80 14,69
Individual hills with hillside | Yam+irish 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
Continuous contour mounds with | Yam+irish potato+
grass buffer strip Radish 42,11 17,18 13,16

1/ values are the means of two replications

TABLE :

during the 1980-81 cropping cycle

19 Saleable vields of ycllow yam and intercrops grown on soll run-off
plots at the GOJ/IICA Ol ive River Demonstration Site, Trejawny,

Soll Conservation Cropping Pattern S AL EABLE YIELDS |
Treatment YAM _ | DISH
Table 'New Heads' Table Seed (kg/ha)
L (t/ha) (t/ha)__Meterial

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

individual hillis with | Yam+irish potato+

hillside ditch Radish 29,94 11,29 7.14 3.63 700
Continuous contour Yam+irish potato+

mounds with hiilside Radish
) ditch 16.51 13,75 8.63 3.33 863
i L

Continuous contour Yam+lrish potato+ J
 mounds with grass Radish
: buffer strip 17.18 13,16 7.6 3.96 588 J

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

Average by class (surveyed)

Class A (0°- Lz"). - 77,445 acres
(30,978 ha) ;

Class B (2°- £§0) - 322,395 acres
(128,966 ha) ;

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

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

class £ (20°- £30°) - 502,231 acres
(200,892 ha) ;

Class F (30o 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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Fig. 5 - Histogram of total monthly rainfall at Allsides, Trelawny, for the period
March 1980 - February 1981 '
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Fig. 7 = Cropping Systems established at Allsides during period April
1977 to March 1978

1977 1978

Y

iml}my [Jme Ju1y [mg , Sept. | Oct. NovmeJJm Feb. ua:chl

[

[--‘—“ PSR p— o —a e e nehar  wv ae Wl e e R At IR Do e T

14/4/77 - 13/3/78 Yam as sole crop — .
; | 14/4/77 - 13/3/78 Yam L
! Fed Pea 14/4-1/7 | onin  2¢/8-13/3 i
‘ 14/4/77-13/3/78 Yam i )
| B
| Sweet com 15/4-2/8 R Lbd pea 5/9-29/11
f ~
i 14/4/T1-13/3/18 Yem | . J
| Grain com 15/4-30/8 ] SRR |
| 14/4/77 - 13/3/78 Yam | |
3 : African Red
Irish Potato 14/4~7/7 | % } 25/10-6/2 . "o
47477 - 13/3/18 Yam i i
Punckin 9/5-7/8 | Sweet_com 5/9-14/12 J
| — -
| 14/4/77 - 13/3/18 Yam ‘
|catbage  22/4-3/8 | |carot 20/8-1312 _: ired pea 14/12-13/3.
| 14/4/77 - 13/3/78 Yam .
- T__Fed Pea
Sweet potato 15/4-20/9 | 111/10-30/12
f 14/4/71 - 13/3/78 Yar i
14/4/77 - 13/3/78 Cassava - l
Red pea 14/4-1/7
___14/4/77 = 13/3/78 Yam ~!
L 5/5-5/12 Ginger |

| sweet potatoss 30/8-13/3 1
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Figure: 8 Cropping Systems estaliished at Allsides during period

April 1978 to february 1979 : P
System No. ;
1978 : 1979 !
April May June July Aug. | Sept. | Oct. Nov. Dec. Jan. Feb. March !
; {
1, 24/4-7/2 Yam |
Corn 14/6-25/9 Pigeon pea 25/9-21/2 |

3. 24/4-7/2 : Yam

Red pea 2/5-28/7

Ginger 2/5-11/1

4. 24/4-1/2 A Yam
]hod‘?59gan 2/5= | Onion 24/8-8/2
> v 24/4-1/2 Yam L
irish potato “Radish T covn _
2/523/8° 24/8-18/10 ] Cowpea 20/10-31/1
6. 24/4-7/2 Yam
Peanut 3/5-6/9 o Sweet potato 7/9-21/2
7. 24/4-7/2 Yam
Jirish potato 3/5-3/8 Peanut 3/9-3/1
8. 24/4-7/2 Yam
Lettuce 6/11
Cowpea 3/5-15/8 |r'“?12?¥a*0 18/8- |
9. 24/4-1/2 -+ Yam
‘Red pea 3/5-21/7 Peanut 7/10-19/2
10 24/4-1/2 Yam
Carrot 3/5-25/8 Bod%g/??an 28/8-
3
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Figure 10 - Cropping Systems established at Allsides (Site 1)
during period March 1979 to February 1980

iMerch | tpr.; Mey [ame |uly | mm. | Sept. |Oct. | Mov. |Dec. | Jm. | Feb. |

No. - —_— . R
1 ‘ Yam as sole crop |

2. i Yam

e N e i

. | - ’. .

50 Yam ) ) I

Sweet potato l

Grain Com I | Cabbage
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Figure 11 - Allsides Pilot Develcpment Pro:pecl: Cropping Systems
Site 1 1980

—p

rrace 1l 23/3/80 - 21/1/81 Yam
(Afri.Red)
24%/80—2;/7@ _ ‘ Peanut 3/9/80-7/1/81
" = .
rracn 2 |25/ "33’5?@_ N |_remut_oppospm
i
rrace 3 31/3/80 - 6/2/81 Yam

WSMEERL | heiubes/sd | remut 12/5/m-201/m1

rrace 4 , 8/4/80 - 20/2/81 Yam
15/4/80 - 20/2/81 Ginger
axxrace 5 31/3/80 - 20/2/81 Yam
Peanut | Red pea
%4/4/80—19/8/81 ‘ t27/8/80-28/11/80
:rrace 6 ] 2/4/80 - 23/1/81

| 2078/06/1/00 i h/eo-w%l i o

e e e

wrace 7 | 31/3/80 - 23/1/81 Yam

-t

xrrace 8 [ Pomut 2578028800 | 20803 12m0

.—...--.——..—...—.....———. - -

Cowpea (Afri.Red)
arraca 9 29/4 /80-7/7/80 . 10/9/80-4/12/80
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ISOMETRICS' SECTIONAL VIEWS OF A
BENCH TERRACE WITH YAMS GROWN On
CONTINUOUS MOUNDS . ALLSIDES/JAMAICA
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