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PREFACE
 

This study is part of the "Small Farm multiple cropping Systems
 
Research". Project 538 - 0015 which the Caribbean Agricultural
 
Research and Development Institute (CARDI) is conducting under
 
conLract from the United States agency for International Development
 
(U.S. AID). The studies presented in this report were performed 
under subcontract from CARDI. 

The writer wishes to acknowledge the cooperation and assistance of
 
Dr. S. Parasram and Dr. S. Haque of the staff of CARDI in Trinidad 
and to staff of the same institution in the Caribbean territories of 
St. Vincent, Antigua, Barbuda, St. Kitts and Nevis. The assisLance 
of many persons in the various Ministries of Agriculture and the
 
agricultural sector in each territory is also gratefully acknowledged.
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BACKGROUND TO STUDY
 

The lesser developed countries of the Caribbean are characterised
 
by small farms and small holders principally engaged in farming
 
crops by manual methods.
 

Many of the crops grown and procedures followed maintain the
 
farmer at little more than subsistence level.
 

Peanuts is one of the crops grown in these territories which
 
has the potential to raise standards of living. Within the region,
 
demand exists for considerably more peanuts than are grown at present.
 
In fact, regional import figures in 1974 approached 13 million .bs
 
while the corresponding production was only 3 million lbs.
 

The traditioral method of growing peanuts is by manual methods
 
which, in a family type holding, immediately places a limit on
 
the area which can be cropped. This ar'ea constraint becomes
 
evident when the labour input for harvesting is taken into account.
 

It is in such a context that recommendations are made he:eini to ease
 
the labour burden of the small farmer engaged in peanut production.
 
Mechanisaticn for him can take the form of access a government
to 

or other Institutional machinery pool, cooperative ownership of
 
equipment, reliance on contractor services or his private ownership
 
of the equipment.
 

Bearing in mino the small size or many Uest Indian farms, the 
multifarm use of machinery seems mcre practical and economic as
 
this allows the employment of conventioial 4 wheeled farm tractors.
 
Such units can accommodate a variety of soil and surface conditions.
 
Ownership of a tractor and associated attachments on a small holding
 
of 5 acres or less is possible only when such a unit is inexpensive 
and w:thin the economics of the farm's production. This would seem 
to point towards smaller walking tractors to fulfil the mechanisation 
role for such small farmers, larger More conventional 4 whceled 
units being ruled out or the basis of cost. 

This report is therefore intended as an initial component of a
 
technology development system for the lesser developed countries
 
of the Caricom region. Special emphasis is placed on the mechanisation
 
of peanuts but the approach is vlid for other crops. The specific
 
territories to which this report is applicable are St. Vincent,
 
Antigua, Barbuda, St. Kitts and Nevis.
 



A second report will follow on an information gathering system for
 
peanut production which. while having more direct bearing on St. Kitts,
 
will have application in all the islands.
 

Recommendations have been framed around the concept in each territory
 
of mechanising the operations of approximately ten farmers on
 
holdings of sizes I to 5 acres.
 

Equipment recommended, operating under the control of CARDI
 
personnel would create a demonstration effect for other farmers not
 
included in the projects in each territory.
 

It should be stressed however that muchanisation is only one factor.
 
In develoFing a production package for small farms, a system
 
approach is vital for success. Seeds, fertilizers, management,
 
marketing and credit as well as the n,achanisation input are all key
 
components in forming the basis of a system for successful agricultural
 
prcduction.
 

Corseouant on the above, this study was undertaken with the following 
objecti.ve as defined in the contract document: - to identify 
equipment which could be used in the technological package for the 
less developed countries where there is small scale production of 
peanuts. 

http:objecti.ve
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GENERAL FEATURES 	OF THE TERRITORIES VISITED
 

The Caribbean Territories visited showed general characteristics of
 
small territory size, generally pcor engineering and support services
 
for nach-inery, high fuel prices, poor go ernment and/or contractor
 
machinery and hire services, shortage of foreign exchange and capital,
 
small farm size and farmer acceptance of, but general unfamilarity
 
with, mathinery.
 

Specific information on each territory except St. Kitts is included 
in the Peanut Mechanisation information forms in the Appendix to this 
report but some general comments are made below. 

ST. VINCENT 	 The territory visit to St. Vincent identified the
 
Argyle area as the probable site for the peanut
 
project in that territory. The island has a low
 
tractor population and dealer spare parts or 
organised servicing or repair facilities are absent. 
Sparas are i aortnd from the neighbouring islands 
or Barbados and Trinidad. Local mechanics are 
available to provide tractor repairs. The soil
 
type in the area is a light easily worked, sandy
 
loam with virtually no stones or rocks. This soil
 
is suitable for the us.e of light walking type 
tractors. dacnut.- arc already grown in the area. 

Thera as a rucir.enaary Lractor service for farms 
whicI has insufficin t equipment to make much impact, 
CARDATS 41..lso haze tractor in opnration in the area 
for farmars in their scheme. CAROI has two Grrvoly 
wait<inc. tractcrs which have boon used wizh sowe 
success in land prepiaraion for peanuts. Contour 
planting end terracing are evident on some portions 
of the project area. The topography is gently 
sloping with good drainage. Fuel Prices are 
Gasolene F4.dE Diesel 154.16 EC parEC end Fuel 
gallon. Farm :iza Ere small with the prodominant 
size in the project 4 to 5 acres. The writer was 
advised rhat it wac pc.sible to group approximately 
10 farmers in the area who wauld be interested in 
involvement in the peanut production project.
 

*Caribbean Agricultural Rural Development Advisory Training Services.
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ANTIGUA 	 A number of possible project areas were visited in 
Antigua. Of these the most likely areas for 
introduction 31f a peanut production project were 
the Cedes Bay and Table Hill - Gordon areas. Antigua
 
has a larger tracLor population (over 250 units) than
 
the other territories visited and there is a dealer
 
representing a well known brand of agricultural
 

machinery.
 

Soils seen in the prospectivo project areas were 
genierally clay loms which in some areas showed
 
evidence of stones at the soil surface. Machinery 
can be u.d Wta adacUaeo care and precautions being 
taken against stone damage. Peanuts were not seen 
on any of the areas visited although the writer was
 
inforned that Peanuts had been grown on some areas
 
beL , . 

,Governmcn -as no organised tractor pool service for
 
farmers. Some contract hire of units for ploughing
 
and other 	 takrationsplace.aes 

etiguQ has lojar annual r-infal than St. Vincent 
(40" approainariy) end the topography viewed was 

gen -y withflat to 	 uoin; no drainage problems. 

,uel cricc Lure - aoln '14.77 EC and Diesel Fuel 
$4. 25 ES az.: ,cllon. Farm sizes vary between 1 

and E nc:'ro with staff in Antigua-cursions 	 CARDI 
indicat-ei-tL-h :2a p rospective farmers to be involved 
in a poZ-t produc tion sLm-,omu might be dispersad 
over ore thacn onD location necessitating transport 
of project -'u:.lpmnz. 

areas 	 u:r:,ujaBARBUDA Two in were visited for possible penut 
production activity. thu Highlands ard Sand Ground 

r easEll a nc L; characterized by low agricultural 
machinery opua-'ain and the absence of the auaociater 

,-.ginuEring caa:, C Fu(el be0 servi ceS must trrnported 
in arums fr o, inc-a and costs with the acditiocial 
transp rL a-j proxi.. -,ly !.5. EC for gasolenc ano 
~.4.8G for fu p:r gallon. Some mechanicsuiescl' c 
are availaole for equiprent repairs. 
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BARBUDA
 
(Con't) 	 The government operates two agricultural tractors on the
 

island but those appezr to be occupied in transport
 
and haulage predominantly.
 

The soil types arc clay loams in general in the 
Highlands area and similar soils with sand pockets in 
the lower Sand Ground area. Some of the soils exhibit 
a very stony app.aranc3 and hand removal and piling 
of stones is evidont in cultivated areas. Coral 
outcrops can be seen in some locations. 

P--_t3 ara not extonsivoly grcwn but soma cultivation 
does exist. The cra9) is planted on the filat. Rainfall 
is lou ,(30" - 3E") and drainage is not a problem. 
Conservation of uster uould play an important part in 
agricultural oertions. Farm sizes are small (i to 
1.5 acres reported) acec all lands are vested in the 
Barbuda island Council uith individual farmers having 
rights to their cultivation. 

NEVIS 	 The visit -o Nevi identified a possible project area 
in oh Ncatle - 2eeei Hill region. Visits were 
also made to the PrLopsot, Hermitage and Nw River areas 

-where p .<.uL couldLeIrc es n. Ncvis has a sall 
popultion of cricu-u r l machinery but Ihore is a 
govrne- t tr:c7: r oCl,, in Cperation which is utilized 

by the farra. 

C 	 

,Oil ty es a emZra.IIy lt varying anu- cF oS asI 
of st cnina. el prIccos re high 34.5 for gL,-le-o 
ansni t4. B or i ei. Thcr-n are no e-,ricsl tur-. 
machinery di tare the d Lr,LlY.:'i:: on isl ,1n4 cincecu 

en ab ncz c.' uL r c rvcs for eCunp; Sor.aeCt. 
priva te acice3r a j-ait-' - for machine repair 
an,1 2C jov:rnF,,nt;-: rLp0.ar services t-rough the 

Public tor'P Dgart,,.<;t. Peanuts are grown in some 
areas and holdings are smll and fragmented (I to 5 
acres). Soms lands ire rented from the government
 
for farminq.
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FACTORS AFFECTING A MECHAINISED SYSTEM IN THE TERRITORIES 

A number of factors would affect the planning, operation and
 
orofitability of a mecnanised system in the Caricom territories
 
visited. These might include:

1. Pricinq of the Acricultural Cutout 

Domestic markets are often poorly organised with low producer
 
prices. Export pricing is .raquan'cly unpredictable.
 

2. Commun ic ctio n 

Roads in farminq areas Qre often sparse and low grade but
 
this 4.s offset by the smal!l size of the islands and relative
 
proximity to t3Ln caan-ro. intr-island communication for
 
export is frequenzly irregular.
 

3. o rs Av.1 1 b-iitV 

This is generally poor. There arc long delays in getting spare 
parts and prica: are high. Foreign exchange problems may affec 
avail o ility Lf soares. 

4. Acr L L-u' "fL':CU 

SusPlies of otler agriculturel inputs, e.g. fertilizer, chemice 
etc. are ofta- unreliable and cost is high. 

5. _ _e_:,_ : 

M£aherately skilled and eoucatec "Ibour is usually vc3iilabln 
out there is a serious short:g af skilled and experienced 
agricul ural, engineering n technical sLtaf. 

6. _aaoe__ r, t 

A arious s:iorteac of experiencod managers exists. Planning da
 
is also usually soerce. 

7. Extneian o5,rvices 

These are present and ma' be well roganisci but depend on oral 
co. -unication heavily, with little written or broadcast infuz,. 

a. rCrdit 

The cred worhine,. a ;,all farmers is frequently a problem. 
Pri v ac. cpiJtl is z L;-ne. Low cost cavern m:n U credit schemas 
are frequently the sole Lvcnue for the small farmer to acquire 
equipment. ,: yu schr,:scarcity- of f unrs.by , 
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9. Land 

The less developed land areas frequently require considerable
 
investment of capital and/or labour to make them suitable
 
for mechanised operations. Removal of stones, contouring,
 
fencing, etc. are costly operations.
 

GENERAL OPERATIGNS IN GROWING PEANUTS
 

Sasic information on climate, soil cond>ions, water relations, etc.
 
necessary for the grsuingq of the crop ans applicable to the region
 
is contained in CARDI's "Draf't Techpack for Peanut Production." With
 
regard to the inechanisation input the following areas assume importance.
 

1. Land PrecaraLcon 

Land preparation snould be geared towards a fine textured good 
tilth preferably 9" beep and uith complete destruction of weeds.. 
This can be achieved by an initial ploughing followed by 
secondary cultivation operations of harrowing or rotavating 
to c3zain tine cisiree tilth. 

The initial ploughing 3crat-ion would exert the heaviesz demand 
on zhe machine _.i n refe2enco to drawbar horse-power. Smaller 
tracLive uus a-. . J.<ing tractors, etc. woulo have difficulty 
on many soils in realising this depth of cul Livation. 

in so.,a areas (St. V incr.) tners is en additional oparrtion of 
ban <an - L hI aZ3cZ 0n preventing soil loss in 
sloping topograpiy situations and is the traditional method of 
groLing PGan  . 

2. Pl nnaL, 

For the s,all scale farmer thi is best done by hano or with 
simple semi-mechanized pIanting equipment. Conventional 
planters or drills are more suitod for larger scale operations 
and are in use on the National Agricultural Corporation 
farmlands in St. K'ilts.
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3. Cultivatirn and Wfeed Control 

The CARDI -ichpzc< cm phosiss the importance of mechanical
 
woed contrcjol 1F smll farm sitLutions because of escalating cost, 
foreign e>xchonra, impor Ttion requirements for chemicals and 
Pquipment and o~p-atio-al hazards and dangers. In this 
context hand centrol of wooding or machine inter-cultivation 
assunes ibr~ance. Activici.-s. should therefore concentrate 
on excellent initial 1and preparation, killing all weeds and 
then possible inter-rou cultivation about 15 days after 
sewing with an appropraL inter-cultivation tool. 

4. FertiLinm and Lim Az -j1 . n 

This, in small scale 'eanut prctuctio-, would best be done by
hand, broadcast and nixed hefore sowing. If equipment is 
available for multiUfar, ge then this operation could be 
mechanizad. 

5. Pest jan Disease Control
 

Manual sPrayir.g C: CoSting, would be usual in the small farm
 
situation.
 

6. irrioation
 

None of the areas vieed were irrigated and the possiblity of 
irrigation appOared t0 be c'7Ot. 

7. r n 

This i3 n 1r&.ly 1,i : on z,,lI farerns y hand. It is 
possiben far i~g upzn: o'c davelcped for use with 
saa,.! walkingz.- tra :: ; i i thsiour consumino 
cart of se;ogrc :nJ of oeanuts. Digging equipment is a!so 

crcial- - y vaoilal for us: uith small tractcr3 and shculd 
be tested on thL Projects. 

in the small fari situation sun cryingz is the method used.
 
Curren nte z t intDr,n rca- i- sol:r and0-a drying equipment
for this process opens u. cosbility lnz of this type of unit 
being made available for possible multiform use in the future. 
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THE MECH ISED SYSTE,'! 

The machines selected must operate under certain constraints which
 
are lisud elou.

1. 	 The cperating surfaces are oftan sloping. 

2. 	 The operating surface may be rough and with varying amounts
 
bf stones.
 

3. 	 Spac or mancauvre is oftcan very limited because o,' small 
far-m size and layout, thcrfor inal turning circles are 
necessary. 

4. 	 Operation in growing crcps damands high clearance, or narrow 
operating width. 

5. 	 Low cost opracion i assential in the light of the economics 
of small scale proccion. 

in this conext tie oqaipmsnt selected must perform the following 
agriculoura. tzsks:

1. 	 Th, apPliCatin K Full Lgine power in the form of high
drouc,-_r pul! :t iou: crd:. 

2. 	 7,c :rviwio- nf :Ca2. nobil sup.crt and control for a 
var:'ty or a ccnmonc copabLi of performing a number of 
opwrationz. 

The s-lcoted e:ui:; . arc, id ... arer idally possass the folloing 
charactertics in l r- o'f the acove factors and the particularcharuc tori: t- : .. in, . 

1. 	 Simple' ccn-,::c:cruir. 

2. 	 SVfo and simple so>pre ion end maintenance. 

3. 	 Reasonably ru~gg construction ant reliable parformance.
 

4. improved performance rolaciv2 to MandaLi ;ethods or animal power. 

5. 	 Low initial coast within the cash or credit reach of the small farmer.
 

6. 	 Service and spares availability in the region.
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7. Lou operating cost with particular reference to low fuel cost
 
pv-r acre. 

8. Range 6f attachments available for use with the selected power
 
unit. 

9. 	 Aoility to cover 30 to 40 acrEs of culztivation during a normal 
growing season. 

10. Aoility to cp:ate on slopes and in confined spaces.
 

11. Ability to perform intc-cultivation work.
 

OPERATIONS TO BF MEC'HANISED 

- lcuh-ng/ H,. r oUing 

- Rozavating 

- in ti-Drcun 

-. Lifting. o: Digging 

UYFi*,D;:;-; - iT
 

i of: -aCconoished
, , ,:o: :c- cGn using either four
 
ohtzolE dractcr: or "o w Luolda J:,: tractors.
 

u;J vi ge oP can,e:ion 1 u 7:le tract:2 in tho context
 
of tn p:anu A oCion p r

- . 1 3 .couzd rc jusy' -hi szcno' 	 unit. 
2 ,-,-.. - - c , 2 turningaO ti,, F aco 3OCraigsreoneran:, fc~c s,:: .. u. . at a ~daodvntaoe. 

3. 	 PriceJ -. -;<pens i.,n tL& ccr: units.wheled 

4. 	 Crz osace chira:cco/i-oin. spac ma/ Wabnr-rorestricted. 

S. 	 Terraced and sloping lnes0 
 muiy restrict their operation.
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On the benefit side the more conventional four wheeled tractors are 
more cost eficient than two wheeled units, have greater machine 

-pcpulation in the territories and as a result enjoy better spares and-.
 
service facilities. On widely dispersed farms, the four-wheeled unit

would also be able to move between separate farms under its own power 

wtithout the necessity for interfarm transport. In addition, such a 
.unit 
 would function better with its stronger implements and attachments 
Von soils where stony conditions are a probl. . -": 

in view of the overwhelming importance of the cost factor in small 
..... cale.s farming, conventional four wheeled tractors have not been 

considered in making comparisons and recommendations in this rbport. 

SELECTION OF EQUIPMENT
 

After visit-ng the various territories, the writer would like to
 
put rforward the concept that the initial land preparation could be
 
performed by a higher horsepower four wheeled unit in order to get 
faster work and better depth of cultivation. All follow up operations 
could thani be doha by the individual farmer with a lighter two 
wheeled tractive unit. 

-Ti evolution of a system where a government or institutional tractor 
pool or farmer's cooperative or group, would do initial cultivation 
and the following activities would be performed by the individual 
secoms ther~efore desirable in thie light of farm size and the cost of 
today's machinery. This does not of course rule out initial ploughing 
and land preparation by the individual farmer where his conditions 
permit. 

N..,number of manufacturers in vaiious countries fabricate two wheeled 

farm tractors. In framing recommendations the power units considered 
wJere those represented or marketed in the region in either the 
Sterritories where. they would be used or in adjacent lJrr-itories. The 
rationalebehind such an approach being that such units ,hould 'have a' 
better chance of spares and' service support thanunrepresented units. 

On the above basis, tractor units to' e considered were limited to:-


Gravely' 

Hloward 

Agria 

'iWolseley (2 models) 
:''I 
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TEI.NIC.-, RFQCF'RAiDT;ONS
 

Corparisons Leu'a ma ., tha basis of tho ideal characteristics of'
 
L -kwo uhneele: aractc" for particulzr ogplication in the territories.
 

Thooe dot.'rabla characteristics -are" 

4 Stroke Diesel Engine - Higher ir,ti-l cost than gasolene but louer' 
rantennco and fuel cost and longer lifa. 

S _s,.a n~ioo oreferrad over 2 st:oka. 

3 H. P. desiraole - UNIDO (72) recor,;endations for H. P. 
rarming in developng 

coun sri.:- arc 0.4 K,'U. par ha-ctar..
 
(a~ppo'< i.,, P. par acre). Tih :>,qi.'a
mwnt based on covering uo to 40 EC:BS P2r
 
cwItivaLu .- is zhercfore P.
, sLason 8 H. 

Gear Type Transmission - 2lous bwtr rzn]e of spe.Ds to be solnoctd. 
4 forw'ra speeds are desirable for a range 
of co-c".3i ns 

sirLdl" o- powaring stationary and
Separate P. T. 0. Shaft - " o kher 
uqu i;w nQ. Niore than one P. T. 0. spood 
is sirs .
 

Large diameter wheels - Lar: unalo pr-ferred (163" diameter minimum) 
for nagoti:caig uneven terrain. 

Strong Construction - Rokust cor.:aruction and a minimum LJig-,t Of 

400 lbs. 

G.ood ranc: of 

attachments - Dosir anL to nate the following atthdonon s 
avai.lola fo the unit. Plougi, Rot 
Harrow, f-u'owar or Digger, Ricger, Cul iva3;or 

Rugional support 
services_ - Regional support ,rvicos %.-c \/nry i;.<qo:'. ; 

s27s 3.r[: ar.,. iL2~l ity -aht-vCi 4v in 

err. -y rw an adjoinigw ,:rritory 020 ..dm

- m ust ,riced sui c..i "a.,c. 
A i18O pa-cing undEr TY *3,0GU for tno a-,nsic 

L w,Price Unit ba to tho s 

unit is desirabla.
 

http:co-c".3i
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RATING OF UNITS
 

A pon-'s Eystl-, was Cevelopad f-z coml:rison of units based on a 
o-cc. L S c cL2:C. ) cabi--bba equipment char-cta-2istics. 

bELw nd saen, weightings 
,qsve-vq~ ~ ,-rs, ~ ~ v avsLability, 

This aarkrng £ya-'s oataifcJ i as heavier 
wrs..rtsvie
~ ~ ~ on ~~ 

uctar- vaalabiity 6nd zri:cing. 

1. Engine Typ- 5
 

2. Hais-- Pca-e 10
 

3. rsnsission Type 5
 

4. Forward Scadar 5
 

5, P, T. . Ghaz'cteristics 5
 

6. SzLrtar Type 5
 

7. Una- aI QL.t or 5
 

S. Csnstruction 10
 

9. AttLchents 15
 

10. S oport Sarvices 15
 

11o Price 20
 

TOTAL 100
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Scale of Points loor 	 FatinQ 

Enoina Type 	 DiesJa_ 4 s;'roke - 5
 
Gasoole 4 Ltrolke 3
 

2. has9 ower 	 8 H.F. IO83to 0 

6 tj 7 U. - c 
3 o 5 P. - 2 

. Traasmission CGa ia - 5 
Co01'/ "--	 3 
Be'L yp' - 2 

4. Forward Spaeds 	 4F 5 

2F - 2
 

5. 	 P.T.0. Sa 2 cc>2d P.T.O. - 5
 
Sinqic 2 scpea P.T.O. - 3
 

Single I p7Od P.T.O. - I 

6. Starter :Eil6 c - 5 

7. Wheals 	 r .ar> - 555" 

S. Construction - iC'odrt-" -DSL
-1y o,- 1 , cb ust 6 

L-Lnc 2 

Fz 	 29. Att3chments_, 

C ici tr 

Fu . - 2 
2tihe f"i;LOJcsuattachments-3 

1- . Pr~cc 	 a.20:iO. Support Services :iR~:',-TT f' .: 222rffiUtati.1 .. in:-5 

T-1 rJ.1 !1. Price : 	TT:..?,X]i] 'co :..L..(3 = 20 
TT.>I. >.:3. k,:, , C 6 = .5 

T .i.. u,6 = 10to 30 


The application of this :atin scae -co -:he compar-ed units is showr 
in Tatle I and aL:braziatc" izicr . of thesa units are lis'rd 
in Table 2. 
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TACDLE I 

Points RFtinq For Two Wh"sd Tractors 

MIfAIKE AND FyJprL 

G:avely L 1c1c.ly zolscley Houaro Agri a 
CEarctmz2.c ., n . Dra gon 7000 

C.'J-.try of 
i-31 Lf LC t 20 U S.A. U.K. U.K. U . K. p In 

Tr -- ,dao/ Trinioad/ 
x: ,etv e zriados Trinid-ad riniad Baroados Trinidad 

zr,gia Type 3 3 33 5
 

ar2. Jo: 10 2 10
6 10 

Crcn ,--i.-iZn Type 5 2 5 3 5 

Fpr2a,- £-eUds 5 2 25 2 

-cs3 1 I 5 5 

3 3 

5 5 5 5 3 
ConsL Luc.ion 10 2 10 10 ( 

c13 11 11 

t Si,'rr 15 aServices 1 

rIce J 2 F 15 

TOTAL POINTS
 
R? c 36 uT 



' - > ' 
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~a.4a ': a-44' " : :a!a a::a/" :,.' 'a'' 4" a:.{raa:.a 

' 
 <

! f . , ::: aaa4,,< '4 " ";L" ' : > : , 3a ' 4 , { '".' .' 'a'a aaa ' > * * '"'",.a'a'1 a''T 
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ABBREVIATED SPECI[FICAOTI[ONS .FOR 2 WHEE•TATR
 

524 Tian :Titan GT rgn 70 

:,fi~ .,-: E n g i n e :.; . . . G z s o l e n e , 'G a s o l e n e . , - i .G a s o l ~e n eo:/ D i e s e l :; : .' .% , :: .i ' : , , G a s o l e n e 


;. ... , .. :- : ,4 S•troke . Stroke. 4 Stroke . .4 Stroke ,: 

.a a"~j ".. . .' Bii:MiM a"" 

.,<, :.,+. ,.: ... . . 4 Stroke 


Sa'a' ' a sa.'aa al 8 .. . - ;. ,...., 
.7,> :<•<  
:- : ;:2+:te <.:,ta Pull :type : Pull type :• -Pull. type,'.M:7" PullZ type .Pul~l typ


Transmissiona ., Gear, :Belta :Gear BeGa' Gear 

ka 4Speeds}a ,a:,-2F 4F 4Ra 1R 4F 1 _2.F_._R'4:'2F :1.R. 


, andetaroug
 

a '7 ngie GSrvie Gsee GSovice GSee De
 

'rcTT$4,2 Stro 43Sro6 4 Stroke0 , $4,BStroke 4 0t00e
 

Wheels/Tyres~161-da 1"da.50x8 .; .0 xle,8 

2 spe'd P. T. 0.ht- P. T. 0.bus 


1., x 650e . 
Cstructi"n Robust Rb Moe a
RFower Cutvao
*Atorsment PluhPPtvtr 7-8C F 


:l "ale
Support ,<, S a'a ales.
 

Miclaeu M. Gearsmnt 
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-~CONCLUSIONS ANDO RECOMMENDATIONS 

1.I 	 CARD! should,-where possible, arrange for initial cultivation 
~..o be performed by 1'argei 4 wheeled units while following 

~ operations e.g. refining, ridging2 intercultivation, digging or. 
A~ d&<Vlifting 	 could be done by two wheeled units. This is specifically

applicable ;in projects where isthere a~stony. soil surface., 

2. The most acceptable two wheeled unit is the Gravely 5245 unit 
cloelyfolowd by the Wolseley Titan G.T. and the Howard Dragon.
 

'V' .	 The attachments*,-hich should be initially purchased for test
 
i4nclude:-2
 

Plough
 
Rotavator 

Ridger. 

Tined Cultivator 
i ! ', ! i,~ 	 7' ?~ ......... 7"'...... . . . . ... ... . ...............

Digger 

4. 	 CARD! should attempt to purchase for harvesting a small manufactured 
peanut digger. specially designed for use with animal power 

. . C. . US.3or . small' twoE.O"Nwheel Atractors.,:O li~!,.One such attachment is marketod by.:. ONS, .AOCR 	 Si 
Central CmecaCo Co4oP.0Bx8,Ibaraki, Osaka - Fu,
Japan. This implement reoquires 3 to 5.H. P. and could be easily
 
tested in the var'ious territories.
 

K5. In the light of the absence of mechanical support services in
 
a majority of the territories included in this study, CARDI staff
 

~will have to monitor. close.y,.application and maintenance o-7
 
project machinery..
 

' ' ...' 

*Snlected 

IN.'	 
estimated attach-ment prices are shown in Appendix 2. 



sie t
-) 'I . CENT4 (2) Dae 18th J I980. Ut 

2332 an 3.. . . ...... '"
 
(3 "0IiWowyy Sou:-:6th East/-Parish St.: Georog4) Location .:.Argyle : :!:].{:?~ 

< ' ; ''i:' er st Town,, Uri C n r : to: (5): .. .. 

:ii[::/(:![7):',Predon"iai F'arm ie:. 4t" acres (8) Predominant Crops :" Peanus:,[#_ 

F-idlia-rity~~.,c ~ y ~ o!C interplanted, occasions-

C5) N ...... Arnos Vale ' ,: (6):Distane 6..ml'e8: ':: 

J ne ~ Tato orn 

:ii:in: operation,. CARDATS tractor in areaa 'Sweet: Poa . r' ' " .. to f;: 


' ' ' 
(0; Az,-LC::;!X5.:7.amrmcr ' ..- Would useemachinery services,,
 

i!{},!"[Land/: pre ar ti n .and ha ve t ng assistance welcome. :,i.<- ,!'

,: '.?i:;!(l).i:- cin~y Presently. in Use:- Trco"oee Dependnt on availa'bility 

' .........." ";' :" A i-nn l Po ,,r dN one . : ' 

:".... , PEA..... '.± I /. ' P MA IO: ..129 :.. : :• ::'' :':;: AT O ...-\... TU".T ....:. . .. ,-:
. " ' H=nd 7ools Yes ,,: 

=<. ;, :,,(_I)&,nt . Farmer would accept of as Tractor Pool -.C ... use machinery 
:::?',. ' ,33
 

':i~i:::[:~i::)'[',,::.nd contractor service have, ooer,:ated in tihe area. 
" 
 '

............. "x 1,,,Ie.vance oz' Existing -,7,o~e Not applicable CARDATS only 

3- Ne arest: Fual Source: Arnos Vale possibly Calliaqua : ,:, 

(4 '.Irice. Gasolene - , : '. ,i.. [7f'.!
of Fuel: 4.85 Diesel fuel O$4.16 : ..

, in Arnos .Vale.area has: repair aiervicus:.!iAailabilizy ofRepairSeic ra-


Fncq~t~a,'--.o.Nh . , ,Arrangements ":.
Cn- n,4 . with farmers 'possible.: 


"Co~P.Z:, Crop rotation in use -pc;nuts ,followed)by sweet potato or:~,i( ~:tii 

; oeanuts '.., folIlowed b)y p eanuts. " ...,; ..... .-: .::'i. .
 



S. _.....- PA.GE... .... 

ZP.M±NUT MECHANIZATION INTFOlrMTION -

K B. AIEA CONSIDEIONS 

(1) T opogaphy: slopin 

.) ( Elevation: 500 Ft. . . .. 

(5) Annual Rainfall: 

lands (2) Predominant Slone:n /o-20 

"
 to Sea Level (4) Climate/eathr: sakd Dry 

. .. .
 

75 inches to 85 inches........... .r
 

:''-8)) '':- r ig t on C ns de a io s - W u d r Ui te /Ile th r :.ar e Dry"::=(6) T-acingw/Soil Consevation: Cot1tour planting, ometeracing evident 

(7) Drainage Considerations: Rolling lands, good drainage, no exces
 

Ir(gaio Consideratcions: Would require,watar storape and pumping 

. .... L not considered at preosent. 

N() Soil Te Lou level yellow sarth. (Light easily worked sandy oam.) 

(10), Pre-sence of StCones/Rocks:rual nil' 

V 1 ) 2resencc of St*u:--,s andI other Debrais: minimum to nil 

~ , . (2)Sil: ell Wor edX 

-Nei' 
 Cultivation 

Rie Taditional method across the slope 

Toorah etaoftendw~tu: -olctl allow Irmechanisat-ion on 

CARATS- (MF 2:35)an AI-(Gaeywligtcor) 

NMajoriit-y 
 of land hand workod. 

N, L 
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± iATMECHANI ZATION INFO1MTIO
 

C , 2RVIC17S AVPILA1MLE
ZUPPORT 

(2) iy 

Distributors Make Sales Parts Ssrvice 

... .. Hadley Brct rieDrsFord and Matsy Ferguson x 

, . . and fquipmen- represented in Territory: 

(b) Ce t a _on_ Gr ve y_ _ _ _ _ _ 

(d) _ _ _ _ _ _ _ _ _ _ _ _ _- _ 

4*Now reported no longeri-n tiebusiness 

Mahine 

DiStribusors Me Suales Part's ..

* (2 ad Bu--D-enzt aersed byr deal ers outside of Territoy 

S vice 

Earbado (a) undaS
'ndPlantr.c ie MF, Howard x x _____'_ 

arbds3 C) Contral Foundry Gravely Xxx 

()Governr-,,.nz or Contracto-: Sorvice available: Government funding ocho(,es-
Gurtubersrr1 amand. 

()C;nts on- 30neral st-pOrt srvice Nachnexy o_______n_

V,.organised distributor 

COr 

saivlcos -,or agricultural equipmentc, 
Borbados, and Trinidad fiam are used for spares support. 

G~eal CCnT.ventS on Territ-ory: To arritory tractor population' 

mamers15Approximately. 
Privates Mechanics availabla and in great dem and These will 

r.. .spares .uppliedrepair.mchines if are 
 to them...
 

http:Governr-,,.nz
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K PMANU 	 INFORMATION
 

(1) Territory. ANTIGUA 	 (2) Date: I19th August, 1980. 

(3) 	 .c~on/Couinty:Cades Gay Table Hill Gordon (4)Location- a 3 

(5) Nearest Towrn, Urban Centre: St. Jlohns (6)Distance to (5): 10 12 miles, 

4, (7) Predomrinant Farmu Size: 1-5ars(8) P-0ednant Crops: Ochpoe-, . 

(9) 	 Falnliarity Wit Machinery/: Fairly faTiliar vegetable, Food crops in 

with agricultural aquipmnon't- both areas 

(10)Farer Attitudetzo Mechar-isation: zaiton cepdbyfrre 

Tractors not easily availablu for priimary cultivation. 

acier pl)TFsently inUse:- - Tr,,act-or Powered Dependent on avaiabilit 

Animl NilPoered 

4 . [ 5. , .'. .p* • ' • .' k . 4 i : ' , ; - : : - • • , * , • ' , 4 t • : • • : ' . . " . •:<" • , . 

° 	 ; ,' . ' ' v ' a 1 S L - . ' • - -. L - ; -,?'5;', . : : , • ! : ' : • . .. , u " 	 : L . - : - , , 
. o: . id Tcols Yes" . ,,. ",''-:."':" ,. : , ' -7" L'-' ' ',: ' ". : . .: " '-. t .. . -' •",- ', 

CetinLs NoaNo for projectu demtarcated or any farmera 

approa:chcd,li-kcly ar-eas are CadEs Say area(Ravens Croft), and 

Tc. le.H1ill Cordon area. 

*(12)' 	 Mintecnance of Existing Mahnr: Fairly well maintained 

(i) Noaro'St Fue'l Sou;rce: St. 3ohna 

(14) 	 ?ric oI uel: Gasolene $4.77 D"La--c1 Ful0 $4.35
 

(L)5 Availability of Repair1 Service in ora: Rpisaalbe
 

(1)Facilities for Storage of'Equiprn~nt : dct	 ,iznton4 	 al.so, bn
 
Eransported. 

-Cormuents:(17) Peanuts not sean on any oftIaes~ustd 	 t 

- information given woe that this croo had been prmon be ftore in. h. 

prospective locations., 7 



__________PA-4~;' ~ 	 GE 22,_____ 

PEANUT IMECHANIZATIOIN INFOR1MtTION 

B. AREA CON SI D'RATIONS 

(1) Topography:~ Flat -to gentl1y sloping (2) Predo:-ninant Slope: 0 '1 N-5 


(3) Elevation: 100 200 ft. 	 (4) Clirnate/Weathor: Diy moderate~ 

(S) Annual Rainfall: 40 inches 
(6) Tenacing/Soil Coniseain not applicable 

(7) Drainage Consi derations: 	 Noo excess~e waorprol 

'8) irrigation Cons iderationls: No rigto possible on aieas uhichw.. 

(9) Soil, Tiype: Clay 	Loam series uith pre2sence o? stones in some areas 

(10) 	 Prese~nce OfL Stones/Rocks: Siome stones present at suri'aca levol 

1]) Presence o' Stui-,,ps anid o Dhe Jebis Lands are generally cloan. 

* (12) Soil : 	 elWoirkcd H 
New Cultivation 

(1)Cultivation \Rthod: 	 - Fiat
 

- Ridge
 

T ~ -othc-r 

{~)ount : All areas vicwad o,1 generally similar soil and slopr

characteristics. M~achinery can be used with adequate carec, tal~on 

against stone damage.. 

., 2 	 : .. ** *** " I 
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PEANUT MECHANIZATION INFOR;MMTON 

SUPPORT SERVI CES AVAILABLE 

(1) Machiinexy m-nd Equiru,,nt represented in Territor/:'

(a) "aDistributors ake Sales Parts Sorvice' 

B() 

(2) Yachin~ry and Equipme.-nt r"rsetdby de1-alers outside of Territory:-. 

' 
D s tributo-rs Make Sales Parts Servi 

Barbacon (a) -Plntiac MF, Howard x x 

Cc)
 

(d) _ _ _ _ _ _ _ __ _ 

(3) Cverniw or Con2c,tor aailae: GServiOcei vic
1t3 fovrnontn Tractor 
available insufficient unitls -or the demand. 

(4) Coons on general support servicos for Macfrneiy: ____________ 

*Repairs by privwta mecharnis a-rd -mo ra-inay dist ibut' ;o 

sorvices sbailablea 

... ).Gene.al - '
Comments on Trritory: ttor machinory support Gor\Ie 

than min" of n"ghbur'n i"lands, ,,
 



:
~ _ _ ' _ . . '",,:i.-_ ,) _ _ _ :', _ _ _ b -. 1 	 K"• 
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PEXNUT I\EGI-IANZTION INFORMATION 

(1) 	 "erritory: BARBUDA (2) Date: 1Oth August 1980. 

() Rolgion/Conty: N/A (4) Location:_________ 

(5) 	Nearest Town%,, Urban Centre: Codrington (6)Distance to (5): 

7) Predominant Farn-i, Size: a (8) Crops: 0c1 5cCr5s Predominant Root 

*> (9) Familiarity With MNachiney ~ l mainly Pulses, some Peanutoe 

hand cultivation 	 range live ctock< huob-inc>.Q 

(10) Faro.,cr Attitude to Mechaanisazion: Luould be accepted but conditions foLrU41; 

of 	mechinery vary~adverse.
 

,l 	 , -, . : .. , r -. ,, *, ., :. ,- ,. ... . - , 4 v - . ,, . ,,. . , -. , - ,,, -,- . . ,
 141 * (11' Machainery Presentcly i:n- Use:- - Tract-or Powered Limi-ted 
- , 


1 ". I, . <., : > '''
4,.' : -- 'y.:9q f ,i - t. ,-."";J°, ,' .f L ' . ' u : : .

% ? ' ! t *"* ' .":U°. '. ;,,* : . .!':i-',v,_, '- -' ,:L -' .:v:,'
 'q" 9_: /:'~bVVI :,' ,LAJ' :A"7(,f '"i""" "' ' :*.- . '!-Y "!4 ' :;. .: ,''-:,\"
Animal Powered ________ 

" 	 . 

, . f :. " ' 3 :'. ' . :. • , * Li ..L . .," " LI 	 . i : ,.'. . . ,- ,, :F, -! :; 11 
: 


I-~r~dToos. Predominant 
A 	 ' : ,,?.,L :"... .. ' , ' :- , :'4 1 /'' -;,"'-. :: , : . ,,L4.L -.': : .1 4 ::'. ' 1 UA % ., 9 ! 

(I tj Commemnts: Total t'ractoro Population 8 units of which 2 aa~o government 

o.Ined. Project would have to be controlled preferablv by instituot aon 

inl view oT cond3.Cions for machine-riy. 

A 2 %hMintenance of Existing Machin e y: No spare- oarts depot, difficult .- 6fir 0 F- C' 

9 (13) ers Fuel Source: Antgua -* would to b G impcr t ad q L7,troful hav e m 

(14' Price of Fuel: -5.30gasolene $4.80 diesal fuel 

(15) Availability/ of 1Re- airl Service inAreDa: Sons nmschaniLcs on islaind 

(16) 	 Facilities for Storagce of Einert: Storage by farmers ora h2 
adequate. 

(17) Coent-s Low machinorV popu!Ltimon. 	no orQanisced fue-l de-no'.. 
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PEANUT NEC-ANIZATION INFORMATION 

B. AREA CONSIDERATIONS
 

(1) Topography: Generaly Flat 	 (2) Predominant Slope: o - 5% 

(3) Elevation: 0 - 200 ft. 	 (4) Climate/Weather: Dry. Windy 

(5) Annual Rainfall: 30 - 35 inches 

(6) Tcn acing/Soil Conservation: 	 Not required 

(7) Drainage Considerations: 	 Nil 

(8) Irrigation Considerations: Water generally in short supply
 

(9) 	Soil Iype: High Lands - Barbuda clay loam, Codrington Clay. Sand 
Pockets.

(10) Presence of Stones/Rocks: Very stony ii areas, coral outcrops present. 

(11) Presence of Stuips and other Debris: sometimes 

(12) Soil : - Well Worked 

New Cultivation s 

(13) Cultivation Method: - Flat x 

- Ridge 

- Bank
 

- Other 

(14) Conments : Stony soil surface may pose hazard to machinery in
 

many areas.
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PEANUT MECFHNIZATION INFORMATION 

C. 	 SUPPORT SERVICES AVAILABLE 

(1) 	 Machinery and Equipment represented in Territory:-

Distributors 	 Make Sales Parts Service
 

(a) None 

(b)
 

(c) 

(d)
 

(2) 	 Machinery and Equipment represented by dealers outside of Territory:-

Distributors 	 Make Sales Parts Service
 

(a) Stephen R. Mndes(Antigua) Massy Ferguson x x x 

(b)
 
(c)
 
(d) 

(3) Goverment or Contractor Service available: Two Government Tractors as 

organised machinery Pool/

(4) 	 Con :ients on general support services for Machinery: 

Minimal support services available. Some mechanics on island, who
 

might 	parform repairs.
 

(5) 	 General Conunents on Territory: Any machinery services would have to be 

operated by CARDI persuinel, and monitored continuously. 
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PEANUT CANIZATION 1NFORI MTION 

A. GLMIXRAL. 

(1) Territory: NEVIS 	 (2) Date: 30th September, 1980. 

(3) Region/County: Newcastle/Round Hill area (4) Location: see (3) 

(5) Nearest Town, Urban Centre: Charles town (6) Distance to (5): 7 miles 

(7) Predominant Farm Size: 1 - 5 acres (8) Predominant Crops: Cotton, 

(9) Familiarity With Machinery: Fairly familiar Cassava, Peanuts. 

through Machinery Pool
 

(10) Farmer Attitude to Mechanisation: Machinery accepted. 

(11) lachinery Presently in Use:- - Tractor Powered When available 

Animal Powered 

Hand Tools Yes 

(1iA) Conmnents: Farmers have access to Government operated machinery Pool. 

(12) Maintenance of Existing Machinery: Machinery Pool equipment PWD maintained 

(13) Nearest Fuel Source: Charlestown 

(14) Price of Fuel: 46.95 - gasolene. 14.50 Dieselene 

(15) Availability of Repair Service in Area: Private mechanics available 

(16) Facilities for Storage of Equipment : Could be arranged 

(17) 	 Corinents: Maintenance of government equipment could be improved.
 

Private mechanics are available although few in number.
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PEANUT MECHANIZATION INFORMATION
 

B. AREA CONSIDERATIONS 

(1) Topography: Flat to gently sloping (2) Predominant Slope: 0 - 5 % 

(3) Elevation: 0 - 50 	ft. (4)Climate/Weather: Dry 

(5) Annual Rainfall: 	 In project area 40inches
 

(6) Ten'acing/Soil Conservation: not practiced 

(7) Drainage Considerations: 	 no drainage problems 

(8) Irrigation Considerations: no water resources available for irrigation
 

(9) Soil Type: Laurence Loam, Coconut Loam, Loamy Soils generally
 

(10) Presen(ce of Stones/Rockj: Some but relatively free 

(11) Presence of Stwimps 	and other Debris: minimal 

(12) Soil : - Well Worked 

- New Cultivation 

(13) 	Cultivation Yethod: - Flat x
 

- Ridge x
 

- Bank
 

- Other
 

(14) Conmients : Some 	crops grown on ridges. Possible to grow on flat. 



PAGE 29.
 

PEANUT MECHNIZATION INFORMATION
 

C. SUPORT SERVICES AVAILABLE 

(1) 	 Machinery and Equipment represented in Territory:-

Distributors Make Sales Parts Service 

(a) None present 

(b) 

cc)
 

(d)
 

(2) Machinery and Equipment represented by dealers outside of Territory:-

Distributors 	 Make Sales Parts Service
 

(a) Antigua 	 Massy Ferguson x x x 

cb) Barbados 	 Massy Ferguson x x x 

cc)
 

(d) 

(3) Government or Contractor Service available: Yes 4 operational Tractors plu 

equipment.
 
(4) Con-mients on general support services for Machinery: 

Support 	services fair to poor.
 

(5) 	 General Comments on Territory: Project could be i nstituted 

in Nevis if closely monitored by CARDI staff. 
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APPENDIX 2.
 

COMPARATIVE PRICING OF SELECTED ATTACHMENTS
 

Gravely Wolseley Howard Dragon
 
5245 Titan G.T.
 

Plough $1,600 N/A *$ 500.00 

Rotavator $1,300 '125. per $1,200.00 
rotor pair 

Ridgor N/A j)138.00 $ 950.00 

*Needs ploughing kit cost $550.00
 

All prices in $TT. $1 U.S. = $2.40 TT
 


