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) I W In Ootodor 1974 ome Imter-
nat ' 1led Clinio for Agrieultuml
Bachinery and Implements for the least developed
oountrios was held at New Delhi (India) under the
progremme sponeored by the United Nations Indue-
trial Development Organiczation (UNIDO). It was
attended by participants from many countries im-
sluding Haiti (Mr. Prits Miohel, Director,"Greupe
Services Agricoles" of the Institute for Develeps
ment of Agriculture and Industry (IDAI), Port-aw=
Prince represented Haitiy

2. As a follew=up action for the resolutions passed
for the transfer of teshnodogy from the developing
oountries to the leaet developed countries, the
UNIDO suggostia preparvtory Mission for 2§ menthe
to work out details for:

a) Betablishment of a pilet mnot%
domonstration (with possible finances of .ooo)'
ineluding repeir, develoment, training, o%8...

b) Being developed further ae a second phase
for an integrrted rurel industrial project (with
possidlc financee of US$250,000),

3o The proposal for this type of preperatory Nis-
sion was nocepted by the Govermment of Baiti and
I arrived in Haiti on 6/1/76, After discussions
with the concermed offiecers of UNDP and IDAI, the
work bod etarted with ¥r, Prits Michel as the
sounterpart and thc work wae oompleted on %/3/76
with the subtmission of this report.

4. Most of the important agrioultural areas in
Raiti were visited and the mattor wes diseussed
with officers, farwers and firwe. The working of
seme of the existing implemcnts was observed and
whatever data was available on thc subjeot was
oompiled. 4 quiek survey of the existing imple-
nonta was wade and eome new designs of implements
and tools suitadble for Haitian agrioculture were
also made in protetype forms for trials.

5. 46 & result of these studies and obeervations,
it 46 concluded that there is a great seepe for
introduetion of improved implements in Naiti and
for starting of surel industries such as making

of rapadou, rope making, ete,.. The details of

funds required for the min pilet workehop, draw-
ing up of revised liste of equipment, igentifiea-
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tion of useful amplements and their preduction
volume were worked ous. Binoce there is no ageney
in Rajiti to oarry out research development and
testing of agricultural implements, it has been
suggested in this report that a preliminary work
on this aspect needs to be done for a period of
about six months to design and to test 8 to 10 e~
leetod implements, get their dies and pgepered
f4ztupes and train the operators. For this pur-
pose an amount of US$50,000 has been suggested.
W, steps are to be taken for the
e8tablis of pilot manufacturing demonstration
workshop costing about US$534,000. For the im—-
plementation of the second phese of the projeot
to develop it into an integrated rural industrial
aotivity, the provision required is estimated
to be 256,000 USS. The counterpart oontribution
is estimated to cost US$355,000, 8ince Haiti is
the only least developed country in the Ameriocas
and because of its numerous difficulties and handi- ,.
oaps, it is suggested that it may be exempted from
this oounterpart contribution amd as per SLima
Deolaration". What is mentioned in this paragraph
is the gist of the mein recommendation. The other
recommendations are given below in summery form in
order of their importance.

|
|
|
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6. Haiti's farm holdings are very smazll. Nearly
95% holdings are in the range of 0 to 6.50 Hectares.
Manual power is mostly used. Due to the fuel ori-
sis and the level of industrialization in Haiti,
it seems that the fermors will have to depend

more and more on the use of animal power in agri-
culture at least for the next 20 to 25 years or
more. Theroefore, there is urgent need to develop
simple bullock d implements suitable for Haisi
and to takec steps to utilize dullock power to the
maximum extont by castrating and shoeing the bul-
locks, eto...

7. Firss, prototypes of all promising implements
should be colleoted, tested and modified, Liste
of such implemonts have bevn prepared.

8. On the lines of Oroup Farme in Uganda, a coepe~
resive project to use moderm agrioculturel machinery
may be started at one place in Haiti.

9. Bducated entreprencurs may be encouraged o
etart Agro-Service Oentres and offer custom service
to the farmers.
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10. Wherever possible, hydreulic rams and wind
powered eleoctricity generators may be installed,

11, Bimple earth moving tools for agrioulture,
rural road making and repeiring and for soil ero~
sion control may be used. Stecl pans or baskets
and Keni or levelling boards are suggested.

12, The designs of implements produced in Haiti
may be standardizod right from the start in order
to maintain quality and for easy interchangeabi-
lity of parts,

13. Use of domestic fuel is directly conneoted with
serious deforestation and consequont problems of
soil crosion. 8ome inger@ua devices to save fuel
have been suggested.

14, 8isal is an important crop in Haiti., 1Its
further utilization to manufacture sisal craft
(sisal cloth impregnated with coal.tar) for meaking
its use for roofing of houses and grain stores

in rural areas has been suggestod.

15, Btarting of rural industrioes based on available
raw materials such as manufacture of raw sugar, pre-=
paration of ropes, drying of mahogany wood, @tC...
has been suggestod.

16, Recommendations have been given for training
personnel at various levels, both in overseas
countries and for on-the=job training in Haiti.

17. 8uggestions have also been made for proper
coordination of agrioultural machinery manufao-
turing faoilities in Haiti and judicious distri-
bution of repair servioes in the ocountry,

18. It has also been recommended that a new orop
Pois chiche (Cicer arietinum) be introduced in
Haiti from India. This 48 a legugo whioh will
add to the soil fertility. It is extremely hardy

and very nutrieious in prote{na, and it may
M ome protein problem in Haiti., Small rurel
industries for its utilization along with raspa-
dore oan also be started.

19. m Opportunity was taken to show
how des ng implements and their testing ocan de
done. The prototypes of three implements are readyt

a; a maise or m sheller
b) a manually operated seed-drill and
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¢) & fruit plusker for mangees.

Of these, the toel for maise shelling has deen
Sried and looks promising. I have named it as &
"RAITIAN" maise sheller, as it was designed by
we in Haiti, It is & simpls emall tool and Ay
cost about 1 to 2 USH only. A farmer can pur-
ohase two to four 80 that members of his family
oan use them and do ths shelling quiokly. The
other maise shellers in the merket cost US$20

to $450 (Prig. 29 and 30). Por very small farms
in Haiti, there was need to design a small, simple
and cheap maize sheller. The maise shsller
fulfills these requirements. e present proto-
type of this sheller is perfeot. It is only
the second one that has been made from sorap, W
it shows the prinoiple involved (Rasp aouons.
Later on, I will get it made by using dies and
lather streps or will get it mede in India from
High Density Polythene by injunotion methods in
one piece. Mors work on this is therefore neees~
sary. If the preliminary developmental work as
proposed in the recommendation No. 1 is parsly
$o b done in India (3 months) and parsly in
Naiti (3 months), this and other seleoted imple-
sents can be perfected.

Ia the concluding pages of the main repors,
appendices have been added, whioch give the cem~
piled data for ready reference. Sketohes have
Soen drewn for easy identification of various
Sypes of implements, tools and machines. I take
Shis epportunisy for offering my sincere thanks
te officers and to the staff of UNDP, IDAI and

. 3/2/% B.N. Kherdelar

UNIDO Expert in
Agrioulturel Nachinery and
Inplenente
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NB WITID FATIONS DBUINEAL DIVERON
MNP ORGANISATION (UNIBO) organised am Agricultural Implemente
and Nachinery Olimie for the least developed countries, ia eollabo-
ration with the Govermment of INDIA at N¥W DELEI from S04k Ostober
$o JOth Ostober 1974 This was attended W participants from meay
least developed cowmtries including HAITI, who hod deputed Wy, Frits
RIOHEL of the INSTITUTE FOR THE DINELOPWENT OF AGRICULTURE AND
IUSTRY (IDAI) 4o attend 4 The Report of this climic was oir-
oulated by the UNIDO t0 the partioipating esoumtries with a suggest'
fom 0 inelude the draft projest eirculated with this Repors ia the
esountry programme and its implememtation under the Least Baveloped
Osuntries (L3C) Npecial allosation of Indicative Planning Punds
and it was also recommended that a preparatory sission of ome expert
for a period of abowt Swo monthe be umdertaken under the UNINO assiet’
anoe. The expert will work out the details for establishing aa
apprepriate pilot demonstration plant and elaborate the impute,
finanses and work plam.

The Job Desoription for sush an empersd
1o given ia APPEIDIX - }

ledel = The Frojest data thest for this Preparetory Rissien
sivoulated 10 the participating Govermments is given &t
APPEIDIR II. ~

ledof = The main and gonerel recenmondations of the Intesnstional
Agrioultural Meshinery and Isplonente Clinie held in WIN DEMI -
( 89% to JOth Ostober 1974) are given ot AFPEDIX III for ready
reforense

seeft
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Yedel =  The proposal for & Preparatory Riseion wes aceeps’
od Wy the Goverameat of HAITI and the UNIBO sametiensd U.S
$.104000000 for this Projest in October 1975 and as & result of
this I arrived in Porteau=Prince on 6th January 1976, After
diseussion with the offieers of UNDP, IDAI amd othergthe work
was started,

leled = Aftor the MEM DEKHI Climic's Report was cireulated

to the partioipating coumtries an importamt development took

place at the Second Jemersl Comference of the UNIDO held at LIWA
(PERU) from 18%h to 26th Nareh 1975, and the resolutiongpaseed a¢
the Conference are now well lmown as the"Lima Declarationi‘whioh
has enphasised the need for assisting the Least Developed Coumtries
W "Special Neaswres’. The relevent extracts from this Lisa Deslar' |
ation have been given in APFENDIX = 4o The Preparatory Nissiom, ‘
therefore, was required to heep these resomnendations of the Lims

Deslaration in view while preparing the Meport.

leled = Before coming over to HAITI I was briefed ot the
UNIDO Neadgquarters in VIENA and was ashed to prepare oy Meport

in g haoeg !

HMEE. 31 = Mot Dememstration Nanufeoturing Plant for
Agrioultural tools, simple implements amd hand operated mmehinery
S0MAMSE vith Design, Development, Testing, Mepair, Wnintenance
and Training. (Possidle Pinanees U.Bs $09000000000).

BRI - The above phage I may be oxpanded into plinse
II imeorporating other metal produsts and rural industries (the
details are given in draft projest data sheet on Merel Industriali-
sation Project at AFPEDIX « VI = m-mmtmuhuﬂqq

Agricultural prooessing SqUipment, Sugareans o L

L)
voiling pans, fibre making machines, househol logy,
Guflock carts, wind mills, pumps utilisatiom of wood "eese) ©

The Project to include esntral advisory Services, cosmen tochnioal
ssrviee possidilities, cooperative marinting feellities e%6...
(Possible finanees U.Bs §42304000400).

T™he detaile of Wriefing are given ia

eeef}

APPEIDIX - ¥V,
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el o o %o Jhesee of 00 Nofest hawe Yomn peepared
uithia the Masmedal Maite matiensd. Tho Goot0 of epuipmnt
and enperts have toen cnlouiated ot curvent F0be0 B (0 WM
of vapid iaflatiennsy tvends, it 10 Mdnly thet the whele Progest
il eood angubere Sotusmn 19 %o O sese, 4 Vo faplenentetien
erte 4a he 1ast seathe of 1976 ("eteber, %o Ducssiee 19W6).

ole?! o Ia viaw of very eposial oonditicns o BAIYE ush &
oonghete 1apert of saw teséale Gush as 0000l, Gt 900e.o lash
of eanufesturing fasilitics particularly fer dien, msulds, PIS0We
el aluset ossplote lask of vommassh e agricuitwal seplemante
¢ Gis amth apesial profast Moo bosn Sugpeoted ‘¢ cbtede ifapertam
estotypen, dics, sav mxterial fer indtial amufasture end %0
Gamsnstonte sasufesturiang Possitiliitien tsata the officase amd
. halt, end casvy vesnaveh Govelegnant ia Golested ) ¢ § taplemmnte
Qe preliatasey phase will forn the Yasie for Npuse weob,
durtng %hemd wnthe Gbepl are %o W tahan fee
owdore for eguipnant, sossuiting NNef?, allestien of G100
@t eollosticn of protetpes end constvustion of Dutitiap § o
tafvastowture had eniated 4o MADIE heoe we n0 aoed fur Gusb @
poslduinnsy srofaste Slase hase 10 80 tafvastoustuw® N0 40
Wemt wed of cusd & Ut ik Mno ame clshmeneed 4o DIDOIO- 4
Gub ¢ Moot ‘Wil ashiove Quick remmite.
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ne nedive sised woskshop has bdeen established
0% Post-au-Prinee in a joint venturc by IDAI amd
Be. Maouf Nage, o ::vno industrialist. The werk-
ohep 48 mown a8 'Outilagri’' and sanufactures at
present enly It has sheet metal cutting
ond ferming m ' S treataent furmacee and
OGBe Garpeniry cquipnent, The details adbout shis
ooshehep are given in Appendiz VIII. It is prepesed
S0 utilise whatever mehinery and facsilities that
ape availadle at this werkshop and new pilet manufae~
Suriag werkshop under UNINO assistanee can be erected
0le0e %o this werkshep for better cossdination and

oochany .
3o

Batsects are given belew frem twe reperts:

& Dasiedelaitd

(Meport of She United Nations Nisstien of
Sostmicnl Assiotanse te the Dopudlie of Maitt) -
Jdune 3040 - W Padlteation = 1949, 11D, 2

e}
| -

"The ensousagegent of rurel iaduetries sheuld net
%0 maglested in the Sion of plame for agri-
oultusnl Goveloguent. oueh iaduetries are
these for preceseing agricuitusel preduce, oush
60 sugas sills predue ‘sapadeu’ and ‘eirep’,
ohageoss) kilne of an olent typs lime kilae,
oeffoe Mullere, dosertiontere and driers riee amille,
docerticatens, oil presees for bemselive,
oll-pnln and sther sousrese of odidle eil,
:ﬁn end piekl plants, comtrel compest
any othese. 11 weed werhiing plants,

o poodues fummituse, e rte, and articles of house~
beld wee and food presssvation plamts, a¢ woll e
oterags Mustulv, 1000000 uring houses and the
1000 Ghould be provided fer ia ve plans
atag for agrisnitusm] Sovelegnent.
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that thus goes maste. It is imperative that rui-
nous prestice of chareoal making whioch is commonly
adhered to in the Haitian countryside and whieh
contributes to the appalling deforestation and
resulting soil erosion should bde ohanged in har—
mony with the retional reforestation and conserva-
tion policy recommended clsewhere in this repert.

There are cheap, simple and efficient methods
of oonverting wood and wood waste into oharceal
Sogether with several valuable by-products. In
disoussing the development of rural indusiries for
production of oonstruction material, wc have suggested
the ocombination of charcoal burning with lime pro-
duction in smal]l integreted unite.

3=}
hr 187
(¢
Biad _Lanas

The possidility of convertir .ne eneagy of
prevailing winds into pewer shorld be given speeial
sonsidereation. In many countries, wind is utilised
by means of finexpensive installations for direet
punping of mter ov for performing industrial epere-
tions whioh do not require oontinuous supply of
onergy. Where this is ocalled for small electrieal
gonerators can be attached to the wind wheels.
Sueh units have been devised and exist in the
market. Installations for utilisetion of wind
power have proved sucocessful and inexpensive im

use, oan b widely distributed and are sigple te
eperate,

Gpetematic assembly, preparation and recerding
of meteorologioal data and inatallation of experi-
aontal wind utilisation units in different paste
of tho country, with a viow to seleotien of the
weot appropriate types for use in Haiti are reoeR

oo 107

4.

There are ocbvieusly no prospectis for lange-
sonle moshaniesl industiries in Haiti; Wt thewe
10 Toen And need for a variety of smll-ssnle em-
ginoering and repair shops vhich may prove peefit-
abdleprevided, thay are offisiently organised,
oquipped with good maehinery and managed with ro-
quisite okill. The assictance of technictians with
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requisite skill. The assistance of teochnicians
with experience in the operation of such enter-
prises ia economically more developed countries
should be of value, especially in the sarly sta-
es of development of these activities, comprising

zgtoru aﬁ&e %ﬁgggbx eothggiﬁnﬂ? Sgﬁiﬁoﬁt

of jobbing foundries, preferably integrated with
machine shops; manufacture--by means of simple
lathe operations or small pres:es of sundry metal
goods suoh as dishes, bowle and other articles of
household use, etc...

3.5
(B)
Ao A SiEh' s KaRers

SOM-ACLAMINL QUALALAZE oan e {uproved in o
nuasber ol vays:

a) By the provision of workshop facilities in se-
lected rural areas for the maintenance and repair
of swall sugar mille. Most of these mills operate
. th very low efficiency owing to smooth rollers
and no facilities exist for regrooving. Furthere
mOre, as existing mills are in a variety of diffe-
rent makes and sigzes, and the replacement parts
are fupossible to obtain locally, equipment of s
local workshop in a centre such as Port-au-Prince
to produce a standard locally fabricated mill
would be great benefit to the small processes. In
India and in East Africa the gur and jaggery mills
are made locally and local replacement parts are
available., 8Such a development would be suitable
for financing by IDAI and the engineering staff
of HASCO would probably be able to advise on tho
necessary workshop equipment,

(b)

By eliminating the use of wood as a fuel and is-
proving labour productivity in handling bagasee
at syrup and rapadou plants. At gresent, consi-
derable offort is expanded in ocarrying bagasee
to and froa drying areas and appreciable amounts
of wood are burnt because of poor coabustion

of improperly dried bagasse. shows &
design and \ayout which sdght improve these
matters. fhe furnace design is intended %o
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feeding 1088 laborious and to give betser ooB-
bustion through cantrol of exeess air. The
bagasae feed door is a ciroular plate which
will normally prevent entry of air, but oan
be swivelled on a pin when bagasse is fed

to the furnace, Air admitted through the
holes beneath the grate can be controlled by
hard wood pluss. Dagasse from the mill would
be placed in the hot roof of the furosoe throat
and movéd along the top of the flue to the ba-
gasse storage area, from where it should be
sufficiently dry to be fed to the furnace., The
retaining wall would prevent contamination of
the syrup by bagasse dust.

Actual dimensions would have to be vorked
out by an engineer. Agsin, finance of a model
plant might oonstitute a project suitable for
IDAIL.

4 BALA AL ANACKANG L0 ALAMMEALALLJAMLAR
27/12/76 in MAGPUR (India)

6/1/76 in Port-su-Prince (Maiti)

5. Rradactdiie
Jnstitute for Developmeat of Agrioulture
and Industry (IDAI) in Porteau=prince
(Haiti)

6. UNIRQ Contribution US Dellars 10,000

Contribution = Office accommodation,
secretarial assistance, counterpart
assistanoce and transport, etc...

7. Sesnlabian dals SLRESRACALACX NAASAMR
$/3/76 in Portesu-Prince (Maiti)
12/3/76 in MAGPUR (India)




)]
(11) Zindinga.

e ———am——

The Preparatory Project was undertaken to
prepare the details fors

a. Il!l*ﬂlnillzﬁﬁllfs research and develop-
ment of improved implements

b lhil! lt To work-gut details for main pi-
- Jot manulacturing workshop.

Ce gn..i *é!' To work out details for pessi-
ble rura ustries.

4. To study Agricultural and Industrial 8i-
twation in Haiti.

e. To make a quick survey of indigencus and
taproved implements available in Maiti.

f. To design at least 2 or J useful imple-
sents tools for conditions in Haiti.

a) There is great soope for intre-
ductsion ol improved implements in Haiti pro-
vided research and development is given the
highest priority as this activity has not

even started in Haiti. The farmers are keem
to use iuproved implements and the manufao-
turers are to keen to produce them. Wwhat is
wvanted is proper guidance for both the farmers
and the manufacturers. This can only be given

f research and development in at least selected
tnp emsnts is un crzakgn ?1r-t. ‘

is go n Ha n the Iora o

Jastitute for the development of Agriculture

And Industry., Qualified and enthusiastic staff

~ i{s available in IDAl and there is no doudbt that
IDAl can handle the project provided;finances
are approved by the UNIDU/UNDP and other souroes.

il.
i. There is 1aok of repair facilities in rural

areas
ii. The implements are ne¢ standardised
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$ii, Jdentification of improved implements
needs to be done after field trials of
prototypes.

iv, There is a shortage of rav materials such
as steel, iron, coke, etc...

vy The faruers need training in the operation
of implewents.

vi., To overcome shortage of rav materials, &
special raw material bank needs to be es-
taolished as a branch of IDAl.

vii, The farmers want good bullock power.

12, AGMMMARMALGLKAALLJpL, b8 gone-
rally available I'rom vocational schools but

A=Rdank training to the labour is necessary.

13, MuseRigupdsd 2 the Goxpraagai{ IRAL)
This was provided in the ease ol a Youn ro-
it

ject in Cap Haitien and in drafting a cr
project. The details of these are given in
Appendix XI1I.

14, W. The study envi-
od i een n the time allotted.
m' useful pro ?pu of implemsnts and tools
have been designed. They seem to bde promising
g:rttcularly the maize sheller which can now

perfected. (Fig. 55, 56 and 57)

12 AL SR e T
has been kept in mind an uplication avoided

by suggesting expansion of existing facilities
or their proper utilization, as in the case
of 'Qutilagri® and the ILO artisans vorkshops.

ox;wr s has veen sought and obtained partiou-

larly ofs

is Mr, Gerard Lambert - Industrial Plan-

ning expert UNIDO

$4. Dr. John Callear, Animal Husbandry
and Veterinary expert, UNDP

iti, Mr, Engels, Animal Husbandry and Ve~
terinary expert, UNDP

iv. Mr. Courtine, expert in Rural Artisans
Training.

' ) vcly ooopoutod in the pro-
Joot rtght from the staff and took part in
discuseions, drafting the project, arranged
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variqes visiés as shown in maps at Figures
53 and 54, and helped in designing the inm-
plements, The astaff of IDAI gawe svery pos-
sible cooperation and assistance,

B A A
d s prépara as submitted

e UNDP/UNIDO, Government and IDAI for fi-
nl.l approval and necessary action.

ITTLY ails at eac recommandation
and wherever neoessnry, additional information
has been given in Appendices along with cross
references,

0.
are given in appendices.

0 oe - ‘. rop UM
1d also quick surveys given in Appondtt

Ne. XVII.
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I11. MasaEmendolisid.

23)  Madatica.oC Mcosmalialiil Se. ANAAMECRIARS
All recommendations have bees made, keeping

in mind the strategy drawmn by the Government in

Heiti for the ourrent plan 1961 - 1966, bdoth in

respect of Agriculture as well as Industry, and the

broad proposals known for the next plan 1977 - 1981.

Phe recommendations have been shown to various

other expcrts in IDAI and UNDP, and their su;gestions

have been incogporated in the final recommendations.

Also thc recommendations have been arranged in
the order of priorities.

24) n will be required for the
implementation o e whole integrated prcjeoct.

In viow of the Lima Declaration, Haiti, which is
the only least doveloped country in the Ameriocas
and which due to its locetion, topography, resour-
oes, 6tc... has to face enormous diffioulties wer=
1ike other countries needs to be given special
oonsideration for external financial assistance
and for waiving aside the counterpart contribu=
tion,

25) W proposod for the two
phases including the preliminary developmental

and roscarch work is of the order of UB¥842,000.

26) ¥amitudc of ARSAALARIR

In addition to the proposed UNIDO assistance
of U84842,000, the counterpart contribution of
UB8$355,000 has to be kept in mind and resources
located for it. Moreover, an allowanoce of 15
to 20 percent of the total co@t of the project
has to be provided if the project is started
implemonting in later part of the year 1976 as
the pricos of raw materials, petroloum products,
workshop oquipment, and the cost of exports are
rising daily. The cost of the project has boen
oaloulated at present level of prices and may
need revision acoording to the time lag between
now and when the project implementation is
started.

27) Iminiac abread.xith. isccenended aiied

The training abroad to the IDAI offioers is
considercd absolutely nccessary. For higher offi-
oors the training should be in the nature of obaerv-
ation tours for short durations of 3 to 6 weeks.
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For sechnioal staff to man sho project, the
training should be 8 to 12 woeks, and this
should be mostly on-the=job treining. The fol-
lowing sites aro proposed:

.. W Observation tours of
Indie an apan to obscrve the progress made
in agricultural implements, industries, oeope-
ratives, etc...

b LAY A, 12
cultural imploments Tacto a India and

Japan.

Por menufacture of Raspadorc on-the=-job=
treining in India.

For research and development training in
rice implcments, the training mey be arrangod
at the Intcrnational Rice Research Institute,
Manila, Philippines.

Por tractor and trector driven implements
manufacturing, the training ocan be arrenged in
u..o‘o' ono, !'ranoo. -1 1- Y9

28) the
leocal artisans can rained to manufacture
the imploments by means of simple dies and fix-
tures.

29) As
explainced earlier in paragre 0. s the IDAI
administration is good and geared up for a pro-
joeos of this siee, end no difficulties are fore-
seen in this respoot.

30)

The words developing and leasts developed
are rolasivc words. No ocountry is permanontly
least developed or develeping. A country may bde
least decveloped in a particular sector tut deve-
lopod in others., If the present integratcd pro=
jeot is implomentod, I am sure Haiti will b
eble o transfer technology to other oaribbean
eountries which aleo grow a lot of sugarcane.
With spocialized manufaoturc developed here, it
may be possible to expand export also. Some
problems like shortage of fuel, sisal utilisa~
tion, shortage of proteins, otc... may be commen
%o other countries in this region and if solu-
tions for these oould be found in Haiti, they
may be applied to other countries, partioularly




(W)
in South Americs and Afriea. The scope for
tssanefer of technolegy is therefere great, onoe
seme practienl devolopments are ashieved and enoe
the confidence is orented.
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W

1. That perspeotive or long-term planning has
been kept in mind along with the immediate future.
A% present the country may be classified as the
least developed ocountry (LDC). Because of practical
limitations and due to existing s8oo0io~-economio con-
ditions, the use of human or manual power is suggested
for some years to be followed by the use of engine
and electrio power. Moreover, one needs not wait
till a long time for starting the use of engine and
electric power. It could be done right from now on
large farms, Government centres, on custom or hire
basis or wherever possible on cooperative basis
.*“ng*P the use of human or animal power be
uséd on smal]l and medius. farms. Therefore, the use
of power cannot be rigidly compartmentali -ed.

2. The implemente and tools suggested for in-
troduotion and trial on prototype basis have been
selected from the known sources in the world. The
oriteria for seleotion being whether the implements
look promising for Haiti.

3. Some implements have been suggested fro-Tmﬂ'
Indis, Burma or Philippines. It is not that these
countries come in the category of developed countries
but they have passed the first stage and have gained
experience in design, testing and manufacture, and
Shis useful experience ocan be made of use by Haiti
80 that the mistakes committed are not repeated and
no more time and money is lost in gaining the same
experience.

4. Maximum possible utilisation of availadble
raw material.

5, Utilising the existing, both pudlic and pri-
vate facilities, as much as possible without losing
sight of the main project and avoiding duplication.

6., Decentrelisation as much as is preotiocal.

7. Wish the aim for export of manufactured
goeds to nearly countries in the future.

8, Usilisation of scrape iron.
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9. Possibility of intredudag oxeoptionally
now oreps in Naiti, whiech may help soil
feptility, contrel of soil ercsion, provisiom of
:uh nooded digestidle proteins and provision of
odéeor.

10. Buggestions for proper utilisation of fuel
whioh has & direst bearing on deforestation and eomn~
sequent soil erosionm.

Keeping these points in view, the follewing
rocsamendations have Yeon made!
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jlalacted § $o0 JU Japionants and pAlin projsgt

As montioned earlier, there is, at present, no
research or developmental work on agricultural im-
plements. There is no agency which is ocarrying out
this type of work, but suoch researoh, testing and
modifiocations of at least 8 to 10 !31331‘1 implements
and tools of immediate importance is necessary to
form & basis for any future work. To achieve speed,

I would like to suggest seleotion of 8 to 10 imple-

sente manufaotured in India, their modification there,

getting all templates, fixtures, dies made there and

transport by air, all this to Haiti for actual field

demonatration and training of workshop technioians.

It would be possible to get this work done in India ;
within three-months time and despatoh them to Haiti }
with required spare parts, toolings. At present,

infrastructure o oarry out suoh work in Haiti does

not exiast henoe this suggestion to get quiok praoti-

cal results. An expert should immediately follow

end oome to Haiti for a period of three months, srain

end demonstrate local engineers and mechanics. This

suggeetion, if approved, is likely to costt

1. Bxpert in Agrioulsural
Maochinery for:

a) Belection of implements, tooling,
dies, spares, etc... in India - ) monthe

¥) Por importing treining in Haiti and VB8
earrying out modificasions in these se-
lected implementa in Hajti = 3} montha 20,000

2., Oost of seleocted implementa, diea ete...
and their treansport by air 5,000

). Dwmonstration and modificatien expendi- 95,000
ture
TOML BLA- B

dn oxperd aleo in rural industries, sueh as fer
neking puffed rice, pep sorghwr:, etc... may be odtained
for a period of ) monthe simultanecusly so thas trein-
ing could be done st the same time, This will cost
abowt UBE15,000, In any case, the sotal expenditure
for sueh initial prectiocal work, whioch will give
quick resulte, will not cost more than US§50,000. Im
viow of the faot that NHaiti is & Leaet Developed
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Coutey, and 1n addition %o that, Baiti heo may
other difficulties and disadvantagee suweh o0 lask
of infrestrueture, lack of mw material, Milly
@fisre of the country and shi alneet emtizely
$a She hande of other countries, I Shink very opoetal
oonsidoration has to de given to Neiti under the
LIMA Declarzation. Then, only prectical and veeful

results will be oMained. The regular ux_.
00 envisaged for the estal'ichaent of a Pilet mane~

feoturing plant under UNIDO assistanee 10 likely %o
TOQUiTe at least 2 to0 ) yours or mere feor full te-
plenentation, as it hes to go through the fellewing
stages. loreover, the initial amall preject aen-
Siened above will Yo complementary to this piletd
workohep as omet dosigns for mamufactusre will b
svailable to 18,

e stages threugh the pliet workshep Moo So
@° adet

bt ateni n tacend Piverpear sies 1977 < 1908
8. Aporowal of repert Ny the UNIBOABNN

Jo Deste appeintasnts

4. Bolestion of site

9. M“tn, provistieon of mter and m
6. Japest of ogul pnent

T Installation of equipment

8. Iapert of rew matertal

9. PTmining of M level officese

10. Twaining of cpomtere

33. Tooting and aedification of pootetypee and fomd
eslestion

M. Gies wad repeir coganisstion
1) Btenstien Ageney and Gonenstsetien

M. Provisien of eredit for puseshases Yy Reusee and
tndtially ewbeiy

19. Pbiiteation of opovation mamunle a—--
Sa Pronch languages and uwee of aéd

will eest obewt

* . s 38 e ostabitchmant
11 % 58 phaoes and thet the olaff seguised
11w hen

done
restuited ot and vhon and %e
m.'?u“"‘mmu.



Poepasnd en the 1inee appreved at the Balas Qlinse ()
m.:-uq Ante considoretion the oonditions ia

e 1400 of oquipmont has doen revised. Were-
ver 0o eotediiohed mahohep of Outilagri bad equip-
00Nt already, the 0eme hat boon deleted from the re-
vieod 1i0t. New ttems have been added for fuller
wiilisation of the workohop for repair and mainte-
RORGO purpeses, also in addition to manufacturing
of soplensnts. The walhsbor ot olbEIDO. As
the Gomand and the production inereass, the worhehep
10 ompocted t¢ male prefit. The revised liet of
oquigment 18 given below.

Adant ok Bashahad Mashinasx

‘. ““t “miiil..OOll.llOl.l.OlO. !Ii'

2. Domed L 7 ) P P
’o Sesteanta) .‘“m MR ANGiceo0cossee
4. Power .mooouocuccouooooocoocoooo ::;g
W‘ L1 TV T e
z mmun‘:m.....u.......u.. 9200
‘ Yool 'm L 1 T " Ao 2300
’ MRORAMS . cc0000000t00000000000 ::”
::: ”mu' 8. . eieereeeensesraresenens u%
o Pipo bonding BRGNS . coccocsssresene
mu “cuoocoooooooooooooooo: 5719
"o Bad aste) utting MRS . oc 0000000 13
:‘o “‘z‘:‘“c1100000000000000000” ::”
3. Koo ni;;:::::::::::::::::::::: 800
lx Oup-ecotyions @0 WIWOT.c0cc0ss0cces  2)00
00~ 0ar TRl eIMOP o st sco0c0tnne 2300
mc-oooooooooooooooooooooouo- 1190
POBBE $0008.ccccccoscscococcscncosson 2300
8. el %0000.cccccescscescecoscos-osese 37190
08, Boet troctnent equipment ‘:u 1o avatlable n

tla 'N‘g
.,C M ‘“ m".‘...l..liiiﬂ...:t...
24. Soed veshing mnchinee (These are mthm r

Owtilagrt
J w" WRORAAOB. cocescsscnncne
S0l ttema)l oquipnent o0 given in the

P

Wl fer
o3} oquipmont




(\9)
WW

1. Pewor howmer
2. Mot metal mehinery

= 0illotine press
= Bhearing maohine
- Orinking machine
« Bending machine
= Rolling machine
3. Punehing and shearing saehine
4. Plywheel punching presses for emall Jobe
2. Nandling maochine
+ Borew preess
1. Boudle ended grinder
8. Drill point grinder
9. Gavw sharpening machine
10. Smll foundry for cast irem
11. Gmll foundry for nen-ferrous metals

Aamais.and Naindanense ssiiiment

1. DPertable creme to 11f¢ heavy equipment sueh

.. Tm .'.0..
o Dttery charging equipmen’
J. Beetrie netor rewinding equiment
4. Tpre retreading oquipment
2. Pesl injuletion pump testing equipment
« Oramhohafts and cemshaft grinding sachine
x. Gylinder redering machine
o Draldr to repair mdiator

e adove Puont son Yo odtained ia phases
ond aloe the staff ean Vo recsuited as and when

K008Ny .
8fver studying the agricultusm)] and Sadustetial
oftuation ia Naiti, the feor -
mﬂm has deon
1010 wnder preseont cenditions and 1o given ia
S$he t%alulated statenent o Bese serveet plotun -
®ill W availedle after thé oemplotion of prel tndmasy

7000000k and dovelogment weok 10 oarried owt a0 o~
::suuﬁ-ﬂmpwdmm
B
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Bene of imploment

l.
L

).
4.
+ 1)

6.
7.

O
30,

1} B
it.
1.
4.
1%.

Mould beard plough
(ragid)

Bould board plough
one way (tureawrest)

Mee marrowe-§ dise
Mdger ploughs

Maise shelter (Mand
oposated)

Ground mt. decorti-
sator

Dlgging fork long
handled

Pruit plueher
Nannval seed drill

100

%
200

%0
100

p
2

Woel hoo with attech-29

Raddy sShresher
Siekles (serpettes)
Goffoe pulper
Gugareans orushese
foailere

15
100
%

5]
10

3528 228 8

e 828 % 8

1

ss288 BE8 S
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Miaated sniss

Name of implement Y 2 3 4 3

Poewer driven suger ocame 10 10 10 10 10 L
erushers

fetisE regrssving

Animal driven 200 200 150 100 100 Emrlier
Sugar cane orushers yoars
reller regrooving nore

Traoctor repairs 20 20 20 20 20

Repairs to tractor 10 10 10 10 10

implements, ploughs,
harrows, trailors

Cars, srucks, jeeps, 10 10 10 10 10
of IDAL/BEN etc...

Abatiaas ol Intinaies Loz the Ihada REaieal

W‘l‘

1. REAAARIBAZL Mesearch and Modification  USS

Work including oonsultant for 6 man %0, 000
months and cost of protetypes, trens-

port charges, expenses for research
and modificétion

B .1
2. Nadn Sesha
4. Mesearch and Production Emginesr 180,000

for five years a) 6000 per year

144. Iyuipment as per revised list 270,000

iv, Miseellanecua including rew ma- 60,000
terial §50,000 and literature
and aidtorm review

Total for 1 and 2 adove 984,000
Total for 3 and 4 $34,000

Sase dde uial Indusisios - intassaied 2aadesd
i. Personnel - Oonsultants 108,000
$i. Mescarch & Develepment 18,000
144, Pellowships = for higher aushori- 18,000
rities (observation sowns)
iv. Pllowships = for technicians 16,000
v. lguimment = for industries men- 60,000
tioned in secwmmendations 15,16,17
vi. Blooellaneoocus oL
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The eounterpart contribution is estimatgd o be:
le landeciseorccoscscvccsincsocreee 25,000
2. l\udincl.....................200,000
3. Personnelecccccececercccceneseld00)000
4. Initial vaw materialiccccecece 15,000

S. Beme oquipment for el in- 15,000
QUBtTien..c00s000000000000000e 15,000

As HKaiti is the leset developed country and
88 thie is the firet project of its kind, it is
reoommended that the counterpart contribution map
net be insisted but may be found out from either
bilateral source or from UNIP funds. Beceuse of
severe handiocaps of tranmport difficulties, laock
of every typc of induatrial raw materiel (exocopt
bauxiteg, shortage of electrio power and many

other things Heiti, which is the only loast deve-
leped eountry in America, may be exempted in this
ease from making counterpart com$gidbution and seme
other eource for finances has to be found out if
the scheme is to be implemented.
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daiaal Denar For Ascisnliuze joliaidi

Human progreas to a lsrge extent depends on
m of power and how best ths available
pover 1is ult.l The power can b obtained through
internal ocumbuation engines, steam engines, sleoer

tric motors, solar energy, wind and water sources
saimal power snd human power.

As far ss Haiti is concerned for agricultural
purpoaes the major aource of power for next two
decadea will be either humsn or animal power aupe
plemented to s amsller extent by engine or elec~
trical power for heavier joba. The other sources
of power stomic, solar, wind snd wster etc. even
if developed will be nominal for sll practical

purposes.

10 L2800 hestares, 2o% in ihe ranss of 2,00

MAIALSA 18 8420 hactares, Jror thass 5 L‘» i

; srms, enginea,
an olutricsl motors can be used. Fvsn assuming
thst the cooperative farming using large mschimery
succeeds in some areas and the custom hiring in
others, still more than 85% farms will depend upon
manusl or snimal power 10% being aet aside for cua-

tom or cooperstive operationa, EE Egm W

The spplication of power enjoina three aspects
Bah - joining acceseory - and tool qr Amnimel -
Yoke === and tool. It ia only by aupplying these
therse aspects thst uaeful power csn be applied.

A paragraph adout the eerious fuel orisia in
the worldd today will mot be out of plsce here. In
fact, the audbject of choosing power is diredtly
reloted to it. Fuel (Gamoline and Diesel) ia get=
ting acarcer everyday snd its price hss increased
almoat fime times during the last 7 to 8 years.

i
e soonomice of use of

¢ price year siter year,

this fuel hae therefore draaticslly changed partiou-
larly for the devsloping countriss., In some coune
tries more dependent on animal power, attention is
being seriously paid to the strength-
Oning and improvement of the use of animal power o
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@ sclentific basis to offset the cost of fuel to
the greatest extent possible, and to some extent
aucoess has been achieved in this. It may be
remsmberad that for a dsveloping country the uas of
atomio, solar and other forms of sophistioatsd snere
@y is nagligible for all praotical purpoaas. Tha
choice, thersfore, falls on human and animal power
and the earlier they are developed the better it
will be.

It is estimated that a human being davelopa
about 0.10 Hp., and a pair of bullocks sbout 1.00
Hp. Though individually these look small, the
cumulative cffect is anesmous. One othar sdvan~
tage of both these powers as compared to engine or
alectrical power is that for shopt periods of ome
to two minutes both human and animal power osn
gonerate W more power which helps thea to
@et over obstacles or loads where the engine or the
elactrio motor will astall,

It may slso be ramembered that agrioulture

requires power W for plosghing, sowing,
hauglng trensport atc. and oontinuous supply of
power as in the case of industries is not neceasa~
ry.

The seocond advantage of human or animal power
ia their adeptibility to both stationary or mobile
purposea without much chenge. In the case of
engines a lot of machanisms are required to make
them useful for mobile purposes and in the ossa of
alectrioal power, it is difficult except when a aat
of batterias are used, whereas human or animal
powar oan be usad for stationary jobs suoh as watar
1ifting, chsff-cutting, etc. and also for transpors
purposes or for plomghing (mobile jobs). The
bullocka can also be used in tandem = 2 to 4 paire
4f more powsr is required to pull heavy plosghs
and ridgers.

Une dissdvantage of human or animal power ia
that

& an engina or an eleotrical meter
oan. 18 hes bean offsst by designa of bullook
@ears vwhich can generate about 120 ravolutions a
minude and ars quite uaaful for cutting ohaff or
fofider and grinding comaand other ceresla.

In the ceae of human power, proper faading,
@o0d tools, and training in their uee cea increase
affieisney consideradly. Vary littla otherwise
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¢an bde done in their caas, Wt in the case of
aRimal power a lot of other things suoh aa breed,
age, waight, feed, reins, shoeing, eto. have to be
taken into consideration and we will now give
greater attention to theee aspects,

t Various types of animale are uaed for
draft purposea bullocks (oxen), buffaloes, camele,
mules, horses, etc. Out of these the largest number
ia because they can be trained, domistioa=-
ted and are agile enough and eat roughages. Horses,
though they develop greater power require better
quality food, grean grass and concentrates. Buffae
lcea are too slow for transport, Mulee are good .
for heavy load-=carrying in hilly area. The bullocke
are also trained to walk between rows planta for -
interoultivation without trempling the planta. The
mulch thus produced conserves soil moisture in dry
land farming. They can also be used for puddling
(mixing soil and water before transplanting rioe
aeedings) in wet land paddy cultivation. On the
whole, the bullocks form the best compromiae in
power, feeding and speed snd hence they are the
moat popular. In India there may be about 40
million Bmilooks giving W tc help the
farmers raiee crops and this is the power to reokea
with. Most of them subsiat on the h;roducto of
agriculture such ae straw, sorghum or cora stalks
and leaves, supplemented during heavy working .
asaeons with peanut cakae or cotton eced.

Noat of the farmera in India and ScuthRast
Asia poaseas a pair of bullocks or buffaloes axoept
very small ones. They ulso have a aet of 4 %o 10
different types of indigenously made of agrioultural
implements appropriate to the crops they raise. PFor
exampla the following can be citedt

l¢ A wooden ploggh for dry land ferming
2. A wooden ploggh for wet land oultivatien
of rice
3o A 8teel bdladed harrow
4 A peg tcoth harrow
S« A Meavy leveller
6. A light levelling plank for wet paddy fields

T A heavy deed drill sowing 3 lines at a time
8. 4 light aeed @rill soving 3 lines at s time
9« A oot of interculturing hoes with €4fferent
sised bdlades
10, A Wllook cart for transport
A leather bucket waterlift or a Porshion
wheeol waterlift
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12, Pedal wsterlifs

1)¢ Biokles, knieves, apades, pickages, anes
and other haad toole

14, MNllocks alone are also ueed as implementa
for puddling and for threahing (L trame
pling under bullocks feet.)

Thus an average farmerg tries to use Wilooks
for ss much time as pessidble making the use of
Shia power ecomomic for him.

There is howaover a considerable differenee
botueen how the bulldeks are used in Asia and in
Naiti and the need ie to introduce Asian methods to

t the beat out of this very useful power sourcs.
& SALLadeneas ALa Andicatad helox®

1) e In India there are specisl
Wreede for draft purpoass. 3isce beef ia not eaten
in most part of India the cattle are bred for milk
and draft, Some breeds sre of a trotting type
used eepecially on light carta and are known to have
covered about 120 miles in 24 houra during vars
carrying supplieal Bvon now in the villages wllook
cart races like the ancient chariot races are held
every year. 93gescial draft animals nud to be there-
fore, bred in Haiti.

wmr'mm;
'mewmr-mwwwr ,

) ouls
Fesen eonlutona bt may be kcpt in view as
8 lou tsrm polioy,

mg.Qn e All draft asnimala (Dulloeks)
in xuu are rated, Castration sakes them
easily domeaticated and also develops their muscles
@0 against the usual feeling that it weakens them.
Castration ia painlees and requiree a small pincer
like tool only called BURDIZO CASTRATOR. At the
age of about two years the calvea are castratsd.
When castrated the animala are called Sullookd
othervise they are called bulls.

)) e Like horses the Wllocke are
aleo shoed ¥ e%081 plates on their hoofs whioch
Poduces their wear om hard aocil. Shoeing is repea-
ted at intervals. The steel pletesa sre fized Vg
®eane of nsils. This is alao s painlesa job as
She hoof {s a non-semsitive part, The eorap irea
fren Outilagei can be used for thie, Wt there 4o
need to impart proper trsining.
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4) P = In India, » rope is put through
the nostrile of the animal and tied at the neck.

®his oan effectively control an animsl both for @
stopping snd starting as well as for turning either
to left or to right, With these reins only one man
ia required behing the plough to handle it and to
drive the bullooks. So elso in the case of bullock
carts. In Haiti for similar bullook cart two paira
of bullooks and two men are required as there are
no reins used,

5) H = The method of yoking the bullooks
%W horns in Haiti has probably come fram Northera
Burope where in old days this method of yoking was
used and also from Jouth America. There is s dife
ferenoe between the anatomy of a horse and that of
a bdullook. The horse hes ¢ strong ohest and the
pover to pull a plough or a wagon is taken from
ohest., The bullook on the other hand haa a strong
neck bone just beneath the hump which is merely a

store for fat,
. n lndlie,
various types of yokee were teste dynamome ter

trials and the one used in NAGPUR (Central Indie)
was found to be the most efficient. Bimiler yokes
and method of yoking need to be introduced in
Baiti if the bullock power is to be put the best
use,

It may be mentioned that in Ugsnde (Bast Africa)
the Government hed started a bullook farm by impore
ting Wllocke from Indie and trimers and the
bullock ere now oommonly ueed there.

Por short distances and for less load (about
1/2 ton) the bulloock carts in Indie have been found
%0 b more economical than truoks. Therefore, all
short distence traneport within 20 to 25 miles is
still done by the bullock carss end long diatanoe
W trucks. The searcity of oll and its enormoua
inorease in price recently has again fooussed the
attention of authorities there to further improve
the Wllook oerts ee a means of short diatance
transport.

It is recommended that:

(A) The Indian system of castration, shoeing,
reins and yoking on neck be introduced im Haiti ¢o
prop@lly utilise this valuabdle availsdle power.

This can be done in atages and after proper training.
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(3) For hilly areas where farmers have small
plots or terrace oultivation and where a paip of
animals is not required as in the case of a oart .
eingle dulloock emall implements suoh as a reveraible
plough, a emall harrow eto. should be designed,
produced ané used.

In view of the fuel position, the emall sise
of farms, the praeent and future possible level of
mechanisation of agrioulture, the shortage of roads
the importation of most of the machines and raw
materials such as iron, and various other social

and eoonomic problems, uollcuw
the_g tinuedq 1
;E §? ?g: sma!! ar i mediym farms in Haiti gt
an_interim measur
!E:;:: Aftorwo=ds, the .vYA_mech!g_ga%zz

o Ao be introc duggg_;n_gn.ga'
ginning in euo mechanisation can be made even

now for about 5¢ farms above 6.50 hectares, and
wherever possible for cooperative farming and for
the custom = hiring of agricultural machines.
But for the rest of 954 farms manual power eupple=
mented by the efficient use of animal power eeoms
to be the logical conclusion. The 70% small farms
in Haiti (between 0,60 to 2.60 hectares) mostly
oan uee only hand operated implements and tools.
T™e improved ones can be recommended to lent thea
for 25% farma in the range of 2.60 to 6.50 hectares
bullook driven ae well as manually operated
mplemente can be used. Even out of this we regard
the target of 25% (that is only 6% farm holdi ’
that will be a reasonable target to etart with,
expanding after enough expericnce has beea gained,

It ie therefore recommanded that to start with
abous 6% of farm holding may bc mechanised by
Wllook powered implements and this tar may b
fixed for the 2nd five-year plan - 1977 - 1981,

etions as to any increase or decreaae of this
4% ocan also be made to make the sstimate more
realistio.
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At present information on of agricultu-
ral implements used in Haiti, their y local
or imported implements and tools is not available.
Therefore, a quick survey of the types of existing
indigenous implements and the imported implements
was made by going through some publications suoh
as the Report of the United Nations, Mission to
Haiti in 1949, Bookers'Consultancy Report and
making personal enquiries at the known commercial
firmms in Port-au-Prince. Though such a quick sur-
vey is not considered adequate, it has still given
valuadle information regarding at least the
of implements if not the numbers. During the
short time that was available for this preparatory
mission, nothing more than this could be done. The
sketohes with description of the implements, observed
as a result of this survey, is appended at annex

In this oconnection, the attention is invited
to page 5, paragraph 'B' entitled "Prototype Imple~
ments Bupply and Local Adaptation" of the English
version of the Draft Project Dooument for the Con-
sideration of the Government of Haiti, as a result
of the deliberations that took place at the Agri-
cultural Machinery Manufaoturing Development Clinio
held in New Delhi, India as a joint activity of the
United Nations Industrial Development Organisation
and the Ministry of Agriculture, Government of In-
dia in which Mr. Frits Miohel, from the Institute
for Dsvelomment of Agrioulture and Industry (IDAI)
Haiti participated. This paragraph is reproduced
below:

"Seleoted prototypes either already used in the
country or obtained from other developed countries
and identified in the International Implements Manye
faoturing Development Clinio held in New Delhi
(India) 21 to 30 October 1979, to be tested , and
modifioations and adaptation undertaken in coopere-
tion with the Ministry of Industry and Directorate
of Agricultural Implements, In addition priority
of products for loocal manufaocture on a modest socale
$0 be estadlished. This activity to be undertaken
through the assistance of one expert under UNIDO
for a duretion of six months,"




(30)

4s a preliminary step for shis aotivisy, it ie
recommended that a modest oclleotion and study of
available implemonts be made at a suitadle plaoce
1ike the Agricultura)l University at Damien by oons-
truoting a small shed of 20 feet x 2% fcet and es-
tablishing in this shed a olinic and a museum of
all the existing implements desoribed in the Quiok
Survey in Annox + Thie is not to be a mere dis-
play or a museum, but also to aoct as a Laboratory
or Clinic with the following objectives:

1) To study all available implemcnts, eelleed
and record data on them regarding price, souree of
Supply, utility, ocapeoity, power required, eto,..

2) To make comparative trials of similer im~
plements to find out which one is bester.

3) To lend prototypes to manufacturess who say
oome forward %o manufacture some of them.

4) To aseist the future rescarch engineers 8o
that they do net duplicate the work that has been
done.

5) To help the extension workers to popularise
some of the implements

6) And so infore the farwers and the veocational
students about the existence of sueh implewents

On sach implement or tool, a separate file een-
taining detailed inforwmation should be maintained.

My existing shed with earsh flooring can b
used. later on, its expansion can be undertaben
with funds from UNIDO, or other sources. It has
bsen observed in osher developing countries that
many private firwe domate their products for sueh a
suseun. A selection committee oan be forwed for
this purpose. Prefembdly two prototypes of eash
implement should be ocollected so that if one is
under field test or given on lean to a manufasture?,
ot least the other remuins in the museum. Inferma-
tien may de collected in FPrensh,Crecle and English
lLanguage. Thie museun will form a nuoleus for &
larger suseoum and then to & Rescareh Section and
suoh of the guese wort in the future ean thue b
sliaimted,

A8 and when pessibls, 2ddition ot inplenents
should b added t¢ this Muooum end Roccarek Soo-
tien fren all over the werld, vhorever aml} o
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plenents (manually eperated, Bullosk 4riven of
onall power drives implements) are used.

After making a study of crops grewn ia Maisy,
setho® of cultivation, prodleme facing the soumtesy,
the following implements are suggested for prierily
Suying giving reasons and justifiocation:

1) - ™is 10 & W}~
losk driven implements s in Buren
and made locally by village carpenters and dblagh-
smiths., It consists of » wooden log on which steel
blades are fized. This unit rolls in a wooden freme
whioh is pulled by a pair of bullocks in wet land,
paddy field after ploughing it. The width reages
from } to 5 feot acoording to sise of the Wulloohs.
Phe land is first ploughed by a mould deard plough
and the sateon worked in it twioce srosewise GhuUIMing
the soil, durying green we: ds and making exeellent
puddle of soil and mter. The advamtage of puddle
is that after levelling and settling dowm, i1t mabes
She land impervious to weter, thus allowing %he
water to stagnate in the field for better grewtd
of paddy. The heavier particles of soil settle
down below and the finer particles en tep, making
a good seed bed %0 receive y scedlings at the
time of trensplanting (h.uuuﬁ). Mnother advantage
18 that it buriss greea gress and weed killing it
and providing humous and manure to the seil. Pes
better yield of paddy or riee orop, the epermiien
of pudding is neeessary and is conmenly dene i
Japam, Dusme, India, ete... The came system may %
tmtroduoed in Rajisy,

2)
40 a oti
teen, & woodsn of steel pag harrew ean be wed fer

pudding.

\ N\

s pag arvew oan bo ande YW & village e~
pater.

2 AV 10,
of ries o 48 4o pesethie S
900 this paddy weeder te Wpeeet and tuey weeds, and
for grester somtion. The
peinted tompds the aadle

00 hat, when worhed An the oeil, ¢

the weeds Gowmn, suffesnte

Shat sued coganie matter which Soomnee wseful fer
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6 % 7 foot at the base aorene

S say sain mter that falle 40 oV
® 0340 of She dund. The plase

o o nised 10 aarhed end adout

i-
i

i

tabon e the line
l1leck drtiven Remd.
Dletriet in lndia
bunded by veing
fosult that new the Distsriet

4 oA
R

1

15 & sapbdimation of irrigation
"9l)0 sre dug on the lower side
Wy asans of dieoe]l pmping 00ts, the Sugareans
o the upper elepes. As mier pevec-
30008 by grevity at least 10 a certain extemt,
oN000e of it geos Yack %o wells again to beo weed
for treigation (Pig. )6). Predably because of the
oaloarious miure of the Haitinn soile or feor
ellwvial scil, the same ayoten on Yo tried after
;mum She soil peefilde. (Undesgreund stzate)
e .

W
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Teking into oconsideration the conditions of soil,
elimate, crops growm, methods of cultivation and field
operations to be¢ performed, thore is considerable scope
for introduction of improved implements and machines.
Por this, somc infrestructure noeds tc be developed
particularly in the following lines:

1) Simple but useful
isploments need to and $gagad on priority
basis.

2) W Both the extonsion workers
and farvers need to be frpingd in the use of those
ieproved implemeonts.,

3) meeds %0 be followed right
frem the slart, a8 rogards materials and ae
regards dimensions.

) WA v maveriad for mamutac-
Suge of 1) 6.

T™he tadlc on page shows tho analysis of she
sise of holdings in Heiti with 70% very swall farws
of 0.60 to 2,60 Heotares, 25% Medium farws of 2.60
te 6.50 Neotares and about 5% farms above 6.50 Heo-
tares., In thc beginning, for the next 10 to 15
yoars, the first two oantegories of farme totalling
958 may have to use manually operated and animal
driven implemcnts and 5¢ famms the power driven
sachines, but this is only a rough distribution.
One must keep on eye on progress and include more
and morc¢ power driven machines in the perspective
plamning aftoer 10 yoars or so. Also thore is no
sueh thing as %u sphere of the use of manual,
animal and power ven implements. JBven from
now, a combination of these can be used. For exam-
ple, the power driven machines oan bo used on coo~-
peretive or custom basis on smallest furms, if
properly organised., It is, therefore, recommended
that » judicious oomdination of all tho three types
be used throughout of necessity and compulsion due
%0 oiroumstances for the next 10 to 15 years the
greator should be on manually operated and
animal driven implements. Thereafter, as the oir-
oumstanees desand %he emphasis be shifted to power
driven implements in phases.
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In the following peges are given four sepa-
rate lists of implements, tools and appliances
whieh look promising for introduotion in Haiti,
These lists are given for consideration of the
suthorities for odtaining 1 to 5 prototypes for
testing, field trials, demonstrations to farwmers,
and $o be used for aay required modifiocations and
adaptations, and ultimately as prototypes for
looal manufacture in Baiti.

1. A list of power driven equipment

2. A list of animal drawm implements

). 4 list of manually operated tools and
fmplements

4. A list of misoellansous items which have
been inoluded to properly utilize the bdyeproducts
of agrioculture and forestry and conserve wood and
coal=-the supply of whioh directly affeots soil
erosion which is a serious problem in Haiti. Two
items suggested are about the use of sisal fidre
to make closely woven cloth and sisal orafte=a
coal tar impregnated ocloth. The closely woven
cloth can be used for saok making and the ooal
tar impregnated clcoth for roofing, partitions,
flooring seed stores, eto... These may give fillip
to growing sisal again in Haiti and 1if% up the
rural industry. The soil on hill tops and slopes
is most suitadle to grow sisal and it does not
require much care being a semi-desert orop. More-
over, nothing else can be gromm on such soil and
growing of sisal may prevent soil erosion. Henoe
the importance of this suggestion.

Regarding improved but simple stoves, both
for wood and chareoal, if introduced, they can
save oconsiderable fuel which is in short supply
and when the forests need to be conserved. Iven
if 10 to 15% wood and coal can be saved by these
stoves, it will help the national economy.

It is recommended that 2ll or moss of the
sachines, tools, and implements mentioned in the
four lists bYe obtained and placed in the proposed
ladoratory or in a museum for further processing
for testing, modifiocations, manufacture and de~
signing,vherever necessary,
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EamafrAnpstinapiy, 13 oty o8 soopermiive
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l.

2.
3.

4.
,.
6.
Te
8.
’0
10.
13.
1.
1),
14,
1%,
6.
17.
M.

Wheel type tractor 25 o 50 N.P. with eage
wheels and a2 nine or eleven type cultivater
for puddling

Wheel type tractor with a diee harrow for
dry land ocultivation

Wheel type tractor with a sreilor for trane-
port

Powertiller with rotovator
Powertiller with treilor  ten
Powsstiller with oentrifugsl pump
Powertiller with verticle pump
Powertiller vith sprayor and duster

Use of trecter as power for read-reller (eeeesste)

Enap saek {ype power eprayere

Bleosl driven centrifugnl pumpe

Beotrie driven centrifugal pumpe

Ghatff or fodder outter

Sugarcans erusher

Sunll sotton gimning mehine (rell or onw)
loveller blade for wheel Vype SPmoter
Ghain harrow for sheel type tmmeter
an). =1l sreeter fren Pranse

A5 o
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1) Nusm wreet mould board pleugh light (Maa=
soumes from U-K.)

2) Oure Plough (Junior and Semior)

3) Wedge type steel plough

4) Moo harrow€ disos

5) Bladed harrow

6) Bxpandible oultivator

7) R.B. oultivator set

8) Mdger plough

9) Bsed=oum fortiliser drill - )} rem
10) Washer wmaterlift

11) Peretan wheel mteriife

12) Qugar ocsns erusher

1)) Dusmese Satoon for wet land paddy oultivatien
14) ‘Artama’ tool bar set (Prench dssdgn)
13) Sagpuri Yehe, leng Bese

16) Peg Sooth harvow

17) Dalleek gears with universal jedmte
18) Eeni for bund making

19) Betl secop or sereper

20) levelling log with stesl prenge

21) Testher harrev or cultivater for wit Jond
pddy sultinntion

22) Damd forwer
2)) lace plengh
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.
2,

3.

4.

e

6.

7.

8.

9.
10,
1.
12,
1),
14.
15%.
16.
M.
18,
9.
20,
2.
22.
2).
24.
25,
2.

27.

{8
29,
30.
.

Light sarzta type drill - Manual

Light sarete type drill - Automasic and like
planct junior small planter

J or 4 pronged diffing fork
Weoder attashment to macho¢te
Digging fork with foot resg
Digging spade with foot rest
Light ridgor

Light bdblede harrow

Maise shelfer - Hand operated
Maise shelter - Palm type
Ground nut decorticator or peanus sheller
Didbling frame

Meyele driven paddy twesher
Bioycle driven wimnnewing fas
BMeyole driven grinder

MNecl winnower without sieves
fland driven winmowing fan
M.D. 2 typs (clipper)grader
Iranian spade

Japancesoe paddy weeder
Japancse Straw softener
Japancese rope making msehine
Japancsc mat meking washine
Bugar cane crusher

Enap sack type sprayer

Intemational rice roseareh Instituts pedal
wmierliift

Intern-tional Riee Researeh Institute geswmi-
metod paddy planter

Band flour mill
Piokaxes

Bpados

Ohaff outter oirevias




3,
3
)4,
3%.
3.
3.
).
3.
40.
41.

42,
4.
4.
45
4.
4%
o,
9.
%0.
%1.
52.
93

54.
9.
9%.

3.
9.
».

(M)
) peenged hond heo
Beni or lovelling dlade
Jatela with hooln
Bed)l sceep
Punjadi weoden heni
Saall cottem gin
Spreyers
Busters
Pertiliser spreadgpe (hand)

Sall hand for ‘lglﬂ and aloe for
ey wile (most neoded

Manure fork

e

Garden tools ~ shears (lepping, prumning)
Gardon t00le - Grafting and prunning Inioves
Pruit pleher for mangess and oranges, liase
Sall hasmer aille

Be. 9 eoffes Mulles

Peanut ped ssparater

Mnise, serghun grinder

Jaddy thresher podnl epesated

Paddy thresher cnpandsd aotal somd=eiseules

&?:::mmn--m Clippor

tes] winnowsss with & oot of siovee
Seoghun thresher

Band coffes pulper (¢4oe or eylinder) oep~
paring to Bo. € Nedeld

Siekiecs (sorpotese - Mwsll type mnde ta W)
Nffevent typoe of machottes

Sieal or agave Gocenticnter - Vo Gl awb
osllulese and got fidee
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1) Indian charcoal stove and saw dust steve
2) Indinn weod stove - one and two chambere

3) Geal dust bricketes making mashine

4) Sisal cloth coal-tar impregnation equipment

5) Byuipent for making puffed riec, pep semghum,
predsed riee, e%0...

6) hutpnt for rope making out of sisal and

V)Wtﬂmm-m'u‘\vm
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Weochanisation of small farms anywhere is & grest
predblem, more so if the farm: Lelong to illiterate
posr farmers, Various solutions have been migges~
ted to overcome these diffioulties, Some more ime
pertant of these are discursed delow,

(1) Commnas - Ae in some socialistic ooun~
Sries vhere the land 19 owned by the State and the
. farmers beceme workers. To the furmers who take pride
{a owning & land however small or improductive it {s
suoh & aystem will net Le acceptable perticularly ia
Mdtt,

(2) Ossmaretivg Agriculture is all very geed
12 theery Wt ia prectice it fails emoept in seme
arehs where preper leadership and training is waile
e,

(3) Qusign Miriag of agrieultural sachines has
meessded in those places where there 1o ensugh werk
and profit for the iadividual entrepreaner or W the
Goverament units or Wy btig estates, It is wnder-

o otesd that MASOD hes & fleet of Caterpillar eravier
vastere which plough the land of the sugarcane fare
sere and at the time of the purehase of the cane o=
et the cspenees for sueh jebes done

(3) Graug Mg whioh have been etarted ia
Ugaade (Wast Africa) have mest of the advamtages of
the sheve methods and yet they garc suitable fee
cstio=ooonenie esonditions ia o develeping co.mtey
1the Maiti, There arc masy sindlarities Setween
VOAMBA and Maiti regardiag the pesple, the slimnste,
the sedl and the ovepe and if it oculd sweseed S8
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Uganda, it oould succeed here at least 18
selected placss.

The main advantage in this aystem is thas
it does not disturd the statua of the famwer
as an omer of his, and therefore it is more
acoeptadble to him. The land is owned indivi-
dually by the farwers.

T™he seoond advantage is that by ocombining
together to own machines they oan afford %o
employ trained operators who can maintain
the machines properly. A group of farwers
eombine, reise capital to purchasc sweh me-
domn machines as trectors, treilers, aprmjyers,
ploughe, harrows, seed-drille, ot0...08tablioh
2 eemmon servioce oentre with a manager and
trained egperators. The whols oropping jettern
of the ares for %he next 2, ) years is planned
saking into considerstion crops to be growm,
export possidilities, etc... and giving uffi~
eient freedeom to the farwmers, Acoording te
She work load, the machines are provided.

o be suceessful, such planning haa to be dome
very earefully @0 that during rush hours,
sudden demands for particular machines do met
dovelep. Dven though the farwers say be lese
odueated, the machines being opereted bW trained
operators, are maintained well. Mtes for Jjobs,
wosks, are fixed and every fasmer has o infore
Shoe manager before hand for doing partioulap
jobs so that he plams it with the least japre~
dustive sovensat.

By veing this Oroup faswm wethed, the fasmere
sn Uganda have beon abdle to grew leng staple oot~
Son of fine Dgyptian type and emter into somzact
with foreigh coumtrios for ite puzchese.of 14 for
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00 nexst five t0 ten years; thus asouring them
of oteady inoome.

I8 16 suggestod that this Oroup fasm sys-
Sem bde otudied and » pilet projeet im a suitable
apes, pertioularly in esash ocrop arcas lile eetion
or sugar orne started in Haiti so that weshanti-
sation of agriculsure gots a good £illip,
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It is recommended that educated unempleyed
84y de given short—=term prectical training in Ge
operation and repajir of machines such as power-
tillers and aceesecries like trailom sprayese,
pumpe, etc... Aftor the training, they may b
given loan at conccssional rete of interest to
purehase these machines. There is a lot of desandd
for powertillers in the paddy growing eres in APei-
bonite Valley. As the farwers are with limited )
rescurces and as their famme are too small, it is
not possidble for them to purchase such machinery
and om them individually. They can, however,
Pay hire chargos for getting their land ploughed
or puddled by this eatreprensur who would charge
them for work done on hourly besis or on aereage
basia, whioch wiid ever suit them beat. With o
tsailor, he oan carry the paddy to rice sille or
oan spray tho ocrop with insecticides, thus find-
ing hin encugh work throughout the whole seasen.

4 fow such contres may be started in the
Artidenite Valley. Initially, it is ouggested
that 10 or 20 powertillers with accessories %
fnported. It is advisadle to impore
m of a sturdy machine whioh is oo

ted for use in rural areas. Twenty per
eont quiok moving spare parts and fivc pcreent
Show MOvVing spare parts may be imported aleng with
with theec machines so that thore is no diffieulty
of opare parts for adout 5 to 6 years. After a
Joar or two, anothor set of spare parts may %
etdored so that they come in time. A safe gp of

&t least one year should b maintained for the supply

of spare parts so that the machines do not remain
f1dle for any length of time,

In the meanwhile loeal artisans and smil
worliohop omers wmay b0 ashed to make locally at
least the simple spare parts. After 6 or 1 yeare,
the demand for powertillers may rise that stepe
0@ be talen 10 manufasture them in Rajti W fase~
ing out the parts to Initien manufecturers and
faporting seme. For aseembly of powertillers,these
already oxiet twe big fasteory type sheds in that
area housing an old riee mill whieh is net delng
veed at present. Ny weing trolley type asessbly
syotan, "ot auch of other equipment will Yo re-
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In Haiti earth is required to be moved

for a) AgrigulilZa - movement of earth, clay,
farm-yard manure

- movement of boulders and
soil for gulley plugging,
making ®rraces for oonserving
soil and water and for cheoking
scil ercsion which is a very
soriocus problem in Haiti

for b) Mead Ramadring and making

In industrially advanced countries, various
types of earth-moving machinery such as the
dulldozers, scorapers, graders, worked by diesel
power are available. Initial digh capital and
the high cost of diesel (which has risen by
3 to 4 timee during the last 5 to 6 years) and
the lack of facilities for repair and mainte-
nance make it diffioult for its ‘geg;gl_ use in
& oountry like Haiti where the task is encrmous,
it being a hilly country. Anim=l powered equip-
ment, as used in Asia, is also not available
here. Allowing the modern earthr-moving machi-
nery to do the work on major roads such as Porte
au~Prince to Cap-Haitien, Port-au-Prince to
Cayes, etc... the other roads in the interior
oan be made and repaired only mobilizing human
power that is availadle, which alsc provides
employment to rural people.

The wheel barrows are useful on fairly level
and firm ground, and can be handled by strong men.
But in agriculture and in road meking, suoh oon-
ditions are not found partiocularly in the topogra-
phy as in Haiti. Moreover, wheel barrcws cost
much, require maintenance of wheel axles and
bearings to be efficient and require muoh steel
to mamufacture. Maybe for the work of road
maintenance, they could be used, but for gulley-
plugging, making terraces and other soil con-
servation practices, they are not useful.

T™e Rajitian ladbour is used tc carry head
loads in palm leaf beskets whioh are useful o
earry greains, fruits, vegetables, etc... but
they oannot be used tc carry earth, manure,
boulders, send whioh are heavy and which damage
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She baskets quie¥ly., In iss place, use of
steel baskets or pans (Figure 43) slightly
smaller in #izo so that women oan 1lift them and
oarry, are recommended. They are made by
pressing mild steel and can easily carry about
one oubio foot of earth, and oan last for 8 to
10 years. Though one cubic foot is a small
quantity per head load, the cumulative effeot

of being used for say eight hours and for moving
at an average distance of 15 to 20 horizontal
feot and 5 to 10 vertiocal feet is quite W“
This work should be organized in gangs o )

J men and 7 to 8 wogon and in the following
fashion, as done in India:

1. DASKing Ry pick=agze - 2 men

2, W by a2 short-handled
spade and ng them on women labourers'head

-=0one to two men

3. W the load by wo-
men (avera ea coet and height difference

of 10 feet

The same type of Raitian spade can be
used for filling provided short handles of about
J feet in length are fixed instoad of 4 to §
feet as done now.

One diffioulty is antioipated in the use
of the steel baskets, the discomfort to oarry
heavy loads on bare heads. Asian women keep
long har whioh aot as a resilient and epringy
leyer between head and the bottom pertion of
the stecl basket. In Haiti the women mostly
have short ocurly hair. To make the head loads
oarrying more comfortable fixing or of rubder
ring beneath, the steel basket is recommended
or folded cloth as used in Haiti oan be pit
under. A ring of 6 inches diametes wmade of
solid rudber, 1 inch diameter will be suitadle.
I¢ oan be fixed as shown in the diagram on

With little treining, sueh teams with
only simple toole sueh as piek-eme, short-handled
opade and 2 ntesl bLaskets or pans ean help ia
e Ttk neving
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101 croalon and Tor conaarvafios oF melatlie

The gulley plugging has to be done by
manuel labour as suggested earlier., Por
saking terraces on farwers filds, the meuld
board plough and an implement oalled Keni
(Pig. 44) s recommended. The mould board
Ploughs arc going to be introduced in Haiss
for ploughing. The same oen be used for this
operation also in ocombination with 'Keni'
whioch is a simple and chcap implewent of
®ild steel. Piret, a centrel line is msed
where the bund or terraee of about 1 feet
iR height and adout 6 feet at the base 4o
to be formed. On beth sides of this lime,
the land is ploughed by a dullook driven
sould board plough of about 20 feut in wideh.
™is loose scil is then earried over to the
Oentral line dopositing the soil from one side £4
faret and then going over o the other side and

brd buok the soil from that side. Osmdually
the 4 of required height is formed
the slope of the land or on ocomtours p iag

180 mshing amay and allowing she mter to

000P in more and sore (Pig. 45). MNore meiotuse
10 Sherefore availedle for erop growth in
sainfed rrean, Aleo in the ease of gulley
Plugging "nd formation of sueh bualds or tervneve,
8 bno boon odemerved in India thet wmter

$able in the neardy open wells has risen Ny

190 (o three feot mking that much sere moop
available for irrigation,
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Mandaddisaiion of Janiongaie

There 1o no standards orgentsrtieon in

Bagts but it 10 advisabdle right fres the
ng that the agriculture]l taplements

and tools produced in Baiti aro so produeed
that the uniformity of product is meimtained
and She inter—changeedility of perts possidlie.
It wmil), therefore, be useful if standard spe-
eifiontione of simplc implements and hand
Seele are odtained from the Netion"] Mandards
Inetituton of Countries 1i:e Indin, Japan and
oeme ecuntries in Burcpe, who still use,
Shoough partly, the Mad tools. After making
& eemparative study of theee, the nest suitable
for She liniti conditions may be adepted. 4
oenpechensive l1iet of standards available frem
Indta 18 given in Appendiz IX. Al] Shese
otendards any be odtained from the Indian
Standards Institutien, Manak Mhavan, Mathure
Bend, Now Dolki (120001). Most of these im-
Plements with of without modifientions may be
2510 to bo ndepted for Baisi.

4 Yagianing for strndardisntion sen
Shosefere, bu mds this way in Baiti 841
OGRS posmsneNt orgraisetien takes ovir thie
Aa the future.

o Jrter otrge te Shis standnrdiseation
adled l1ns,00tien annd Maglotrtion 20 and
agricuituml ifaplenents iaduetsy Geveleps.
faatimal standnrdes thae ovelved "y
te the requiremsnts of three imtorests,
producere, oensumers nd teshnologiens,
Soturing the required Golieate banjanse bot-
three and theredy ensuring that the
Are baoed on the survent stete of
ootantifie lmeviedge, posmit produstion a4
ooenenian] level and sesve the nneds of consuROse
oF fasuere o genesul,

i

Il

:
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Sadubdens Lor Baxing Donastis in Puals

In Haiti the question of domestioc fuel
is closely related to the serious problem of
deforestation and consequent soil erosion.
This is though 2 emell subjoct-=minor due to
its domcstio use has assumed suoh a propor-
tion thet both in designing and ~lso in trein-
ing highent priority needs to be given to it.
4ny attention paid to this problem, this simple
problem, though it looks and rather unglemourous,
will pay devidents many times. Making of im-
proved domestic stoves will add mppreciably to
rurel industries, Hence some solutions are re-
oagmended here and the prodblem is attacked from
every possilble side on the nssumption that Gas
or Bleoctricity for domestic cooking in vast
sural apecs is out of gquestion for the next
20 to )O years, though they mag become common
An five or six main cities in Heiti,

1) At
present, three #tonas are placed in %the open
and wood lighted for aooking or for heating
water. In its place, n single chamber or a
two~chambered stove made of mild steel or from
elay may be used. The heat is conserved in
sueh stoves and the draft is made use of for
heating the seoond pot. Wherever clay is avedla-
%18, these could de mede out of olay and thay
last adout a year., Olay is mized with oow-dung
and some finely cut straw so as to prevent oraok-
ing and the stove made by hand. After drying
fully it ocan be used. If made of mild stee),
1¢t will % more or lees permanent.

Q)th! ."E ‘n" P-n
ia whioh the s adjusSatle an e QUAR-

$48y of charcoal to be used is aleo adjustadle.
The grate made-up of mildeteel rods of §* to )/4"
dinmeter and rests on ) or 4 stecl studs, When
She rods get droken after a year or so, the
greate can be changed. The door hinged to the
eover 18 used for adjusting morc or loss dreft
of aixr. The spare ring is for reducing the oo~
sumption of coal, if only a ewmnll pot s %o be
hoated. The price of such a stove in Maisi if
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made in rural industrial workshops will be
less shan five US Dollars.

L
Wherover B A able as in wood & m

or in wool workers shop.

4) & which
goes to waste in charooa ns or in chareoal
stores. The dust is mixed with wet olery in
proportion of 3/4:1/4 and passed through a
briquottee making mechine, making low grade,
but useful coel agein, These machines are in
oommon use in Indis and the low-grede ooal
is used for slow cooking or by poorer people.
The machine oonsists of a screw arrangement
through which the misture of co=l dust, olay
end water passes under pressuro and oomes out
as solid pieces whioch, after drying, are used
as fuel.

) Rl et
Hai¢i both rioe and sorghum are boiled for

eating. If tho vessels oontaining grain and
water coverocd with a 1id are pl:ced in wooden
boxes lined by a laycr of 6" paddy straw and
kept overnight, very little cooking on chareoal
stove is required the next day. The heat pro=
dueed By paddy staw virtually does the cooking
without the use of any other fuel.

6) Yo St uuue SpamEe. Radpes of oh-
minum will save fuel. o %) is not

tight enough to prevent loss of steam oompletely,
it hastens cooking of rioe and millets., It is
advisable to have some type of safety valve on
the 1id so that too much excess steam, if pro-
dueed, is let off,
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It =t @ deei

1. Por puffed rioce

2. Por preseed riee

). Por pop=sorghum

4. Por pop=eicer artetismum - Pets ehiche

S, Por ground nus (Peanut) and jaggary teffese
(rrw suger made at farmere’level

™e oquipment uired is very simple and doJe
not ¢ost more than S0 each. A poreon with plae-
ti0al experience in these pProcesses may be reetvited
frem India for a puried of three ment.s. NHe or she
say b allowed $c bring one set of equipment te
Baiti by air. The totnl weight will not b wmeore
Shan 100 Kgs. The raw material such as riee, soNghun,
and groundmwt are available in Haiti, Peie ohiohe
hae boon rescmmended t0 be introdueed deesuse of ite
high protein contents. Murel industries om very
small scale oan be thus started ia Haiti. Thie
will 2160 help nutrition progremme, particularly
for sehool ohildren., The training here in the firvet
tnetance may Yo iapartod $o She hame coenemie Stw~
donts and in tura, they will trein pecple i )
aroa~=noatly wonen.
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S10al growe very well ia Haitt ond in aPese
whore acthing olose coen b Mo feraeres hoave
Saperience of growiag stasel. With the preduetion
of artificiel fidren for rope making sush s “"Nylea”
She donand for sisel fell eppreciadly. Rt the
ooaditions have aew changed and one ¢an afticipate
thet there will b greater demead for sisel In

to eome Gue o shortage of Nylea whieh 10 @
potreloun predust. The sisel production 1a Meitd
fe likely o pioh up ond 1 18 10 ubilised aloe for
hene eonsumption i1a the tue wags meationed delow,
there would bo steady and continuous denand feor
steal for mext 29 to )0 ye@res thus helping the
farasre ond the rural tadustiries,

camufestured ta Haiti. It 10 o olreng s oloth
japregneted with ool %Pr whieh 15 00id o W
ovatleble readily 1a the Metlndicn. After oueh
P tBnat and dryiag 1t ashes on enecellent setere
pooo! canwali-=lthe mateiral that ean %o uged for
roofing of Mmts, partitions, fleoring to preveat
GERgoss, covering grainsinres, and covering 0ere
unches huag for drying on the tree- i1a Pural Nett.
Galvenined 1ren sheet Ponfing 10 1aproried 1a Neitd
and 1o net only cootly Wt of low qualily, restiag

iekiy ta \be trepieal clinate, If goed

14y olsal oraft 30 preduced 1n Weits, 14 wml)
Belp oolve cae of the prediens of rurel houwsing and
@otasterage. e voratas ond white ante ¢o mot

1) 1t 1s recemmsnded that nag %
|
|
|

0oshe 00n Mo uade outl of Whis materinl Vo carep
o fortilioore, uhnet fleor, ote. At procent,
° woven stsaleleth 10 apde 10 Nttt whieh
v ) ‘e carry ried, nillete, poommt, eV,
D¢ for sugar, fortilioere and for vhnet o core
flewes o ctal: woveasieth 10 aseocsery. The came
e od te stere Fan Sugar ov
Jw 1o ladie) whee 1t 10 nate J:."L-.m
? % )0 hiles of ush ran cuger e B
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othe Pop*s fred sion snd cocomut fidre, T™hie omn
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It is recommonded that this very useful
orop be introduced in Raiti,

a o . d n and XL RARET
EEEYE I } ﬂ’ ’m'm"‘*"ﬂ.sf”f“ YRR LPEEAY
' 2y !"I""'\‘ﬂr""""""mﬂ'

. 588 Orops. It u
nlhd thon a8 horse gram as it was fed to
horees in anocient times as » conoentrage.

It is used along with sorghum and wheat as chief
human food and makos an excellent ocambinatiom
with peanuts. Deing a legume, it adds to the
fertility of the soil and its leaves are good
fodder for osttle. It grows well on hill slopes
and@ren on poor Soils, Its botaniocel deserip-
Sien taken from ‘'Emoyclopedie Biologique' is
given in Appendix X.

If goowmm, it oan ndd ome more ruPml emal}l
industry for roasting the gram whioh has goed
Roeping quality. Toffees can be by caadining
18 with peanuts and rew sugar or jaggury oF ealled
Our An India and is extremely nutritions in
supilying proteins to a young population. It &9
also very chuoap. The climate and soil in Haiey
10 suitadle for its growth and sinoe this is &
hilly oountry, the most suiteadle slovetiien ocan
be found out by field experiment~tion. The
sseds of 2=) varieties of this crop may %
oVained from Iadia,
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Saanlastiia ol R luead. Jadicdels

IDAI had shown great intcrest in Enowing
about equipment and proce@ses for manufactusre
of this type of raw sugar. Unfortunatsly due
So shortnge of time detuiled examination of this
subject could not be carried out. However, some
centres where this type of raw sug~r is manu~
feotured in crude ferm wope visited and the
existing oquipment seen.

e mein observations are thet the design
of the furnace needs to be improved to make
use of suger cane baggnsee ns fucl instead of
wood. The grate, flue, 2nd the pens also
need ohrnges. It is more eeonomical to use
large shallow pana whioch mllow evaporation of
jutos rapidly. To clapify the juicc lerves of
lady's finger plant (Hibisous esoulantous) meed
to® added so as to get clear yollow colour
sugar,

Megarding suger cane mills tlc following
drta taken from Mr. Loutis Bmith's report ie
self-explanatory. Most of the mille are old
and the rollers are wom ous.

Aadaad Basni JiAAAA. (Ras ANEAE. s0Ral

Animal powerod mille of the type showm in
Pigurc 2 are ecmmon in the Plrtoru Cuntrel and
in purts of the Department du Bud. These mille
oonaist of ) virtieal rollers whioh may be wetal
of wood and ~re actuated W a pair of antmals,
wouelly Wlloocks, The eame is prosed by hand
bebuwosn the rollsre, sometimes up to 6 times
and the juioe s eolleeted in » shallow weeoden
Shrough below the rollerse.

Gnet=iren mille for anims] trection were
taported, bt are no leager svajlebls., Ieing
they ave more officient than the Emeeth,
onally arde, wooden nille, The extrection of
Juiee depends upen the mmbder of tined the eane
1o prosed ;3" the relleres, Wt 10 wnlibely
te enveed .

Sankine ARMASanains
Sooerding te & yotumm fusnished Yy e &
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sintetration Générle dus Contridutions to 1081, the
nusbers andé locitions of mouline=h=eannes registered
with the administration aret

.. biai Saiudiidie
Raadhian Netat Imabisndnileda

Oap Naitien 9 2)0
Port liderséd - 37
Petit Goave $ 24
Pert-au-Prinee 1% 1)
Lbeghne ¥ -
Ville=Bonheur - )2
Mirebalais 3 )8
Jaemel - 12
Saint Mage - 1)
Rinehe ) M
Jézduie 2 ”
s regelne 117
dquin } “
L

| 7 YE T

Sanhak.and SiAMANAMS

Thus there would appenr 1o be at least ceme 9
power drivem oanv mills and 1645 eperated by nntmal
tseetion. As may be seen from Amnex 10, the powes
04110 are minly in Port-au=Prines - lédoghne and
Nirebalais ager while the animal sills arv oconoentra-
ted lazgely in the Miretalais/Gentral Platenu regiem.

) W

mﬁﬂ bigger fastories have 6 %o 9
others sonsiet of n l-relles aill
semotines preseded by a Z-peller crusher, belt drivea
by a die0e] nfn. Moot of these mills are in the sise
renge of 9" x 12* to 14" = 20" with n mximum orpaold Sy
Sotwoen 1 to ) TON and the diesel onginas "o wowe lly
of 12 or 19 hepo Ome would oxpeet juice oxbsrotien
6069 fren a threo=reller nill and peseidly over

Af pooesded YW & erusher. Newever the s jority of

the wnille coen were in m““. 1% 10 Goudtfu)

R
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3¢ wole Shan 308 of the Juice tn She mae 10 Dobag
osteted, "10hough 1a oGBS 008 the mas 18 P0Bed
Weough the nill tetos:. The mile ~ro of ovoroomd
aanul> eture Peplrosmet pagte ~re virtErlly whebtaiandle
ARd Shote ppoage to Ve ne loon) freilities for o=
peire Se aille ~ad recgreeviag of rellore,

Bugnrding the Pepeif Frotlttion ~ttention Mo
boon given to inelude them in the o= in =0 Wul) o0
nodile soshohop Sct up propescd in thie repoft, B¢
e recemrendad

a) That beet mlee of Bu@r oone cille b t0m
ported 2o preteny,ca for manl-eture. Trve Voo

08y Yo japerted.
s‘ Muliosh irtven

13) Dullosh érivee LGN »~n 0 GO
veted o poset Ariven
$38) laree powst 4Fiven

in J0dia. e rellore sheuit o ool of
suns 0000l *nd the slee should o 200ue Waly
snd foresd imte the Pollors wdng Ndruite
pressuse. Al rellere ory b preperly cresved.

o) Jmpreved Aypee of fummnene suth ¢ Biadhommbi
or Smabnpnili (Jndi~) sny S Widt 2000 *ad woel.

%demrdwrmqmqn
vy

8) Mrt sone of 10070 0t SOFRere B) b0 80N
08 SPnining +ad cdoetv-tien toure V. ladin,
ooghere te tale V7 LRiRg o the Job «0d offic0re
te O Pve umudmm
of sugns eame. 3¢ 1o Saned
Biseoter of 1008, the Nrester of Avicien of SERIO
oase aad Dovelognont say Yo ssnt ¢ aigh level Bale-
Vo for aueh w cdagPvelion teur for » serted of
obout ome wgnth t¢ Inti:, Te Mrveter of Jadusteies
Divicien ad one pEnetion]| wetlinr o=y bo semt for
xpnduwfn wthen)od SO0 "

oture of Dropatdere. Buss & o0 »
woeful a eotsbligbhiag e M) &tn "




30 We AMIbenite Walley whete rice 18 gPOER,

00 padly strer after Barvesting 10 ~llomed So
Fomnde 1 W fiold. Omiy o~P=hords rrv out Vg
habd rreetings 0 40 peetidtic to &0 ube
S0y o1r+9 10 BARS Fopes, B tiings and
ey & W on « Per this purpese,
tvosmmanded 0t Jupracss paddy otfv Pepe

-0d oAre ool teRing mokined b imperted.
o9 atng mehine oay o pednl cpernted and
Nre seftening Saohine Gny bo hand operted.
o)l 1oee e whe MmEtings et of thute Popes
enld *)os W 1epeted.

Ne e nehined sguld W voed for cosenut
00b0 Puge mabing. Theee Swe weuld add S weelul
Pedn) indeot: 10 saltag wie of leerll, avail-dle
0 teftnle. It §0 2 )00 reseendsd that Qaring
000 SMBeev S4an Seupe of higher officere S lndda
*0 a peogmmundntion Bo. 19, Shey may
LT 10 Southomn Indta sad Gee hew coif
Peges toe ol o femily Wduetey bnejs. M
P‘.Muuumnﬁuhuh Suehes

We ooty Fiboe oon 2000 Yo made i BBn)) N
oal nduslttee.
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Mahogany wood is used in making world famous
woed ocarvings of Haiti. It is a hard wood and
before oarving neuds drying and seasoning. It is
recommended that one pilot shed bYe erected to sea-
son this wood by means of solar encrgy, as there is ple
plenty of hoat during 4dry summer months. For thias
purpose, black polythenec ocloth may bec used to
oatoh and heat the air which is passed through the
shed around the wood to bo seasoned. Such imporsed
black polythone sheets and stapus $o join them are
availadblc in Port=au=Princc. During reiny sessend
baggasse fuel may be used to got hot air in the
shed. 4 oomdinetion of solar energy =nd baggasee
fuel will be ideal for all the year round drying
process.

Pourism is inoreasing in Naiti day VW day.
A8 geod rords ere buils, thero will be mere
Sourists and greater dewand for weod oarvings
whieh 18 s devoloping rursl industry., Preperly
sessonsd and dried wood if given to rural artisans,
8t will help thom produee articles of better Art
and esafe,
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A St BanaY iaalatant AAAUARES 25 LS

M1 exntsting senufecturing snd tPeining walte
heve been tabea iato consideration, te soe Wt
Shere 18 no 1op sided Gevelopment ~{ any periiculer
part, ner comceatration in one srea. Rere deshwerd
aPess have been givea special consideration. I
will b seen that if eeveloped on he cuggneted (0000
oll erepe and all arees in Naits oare covered withia
the finaneial liaitations,

1) Sead.anial laenisnintind 2athades

(pessible finances UY §500,000) sag &
1000%0¢ 1a PorteauePrince odjocent e @utilagle
wethohep Supely of sleetric pever, ree Nateriel,
ol if1e6 stalf are oeme 2f the *snsideretions Wl
ande Pio cheice of e Lrcatien, Por She ogie of
Gooonirel 10at10a sleae osas cannet locate 1t oloee
uhere Woanse gualified perocne Sefially ¢ ay
1500 % work 1a very Purel sreas [or loeh of olduee-
ttenal ond health feetlttios. Neroever supply of
pouUS? ond 1agert of ras naterial are 0lel V¢ W o0

stdored.

?) e Thie werachep 1o 8¢ prosent
-.um.“m of ealitp. 1V 400
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( Taking round figures)
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Below 0,65 Hoctares = average = 1
() 065 40130 * " .
1,10 " 2,60 " " -

2960 t0 1490 Hectares e average = 15%
® 3¢90 %o 6,% . - " - 108

TOTAL
29

can use on)y
manually

operated tocls
and implements
The Total

Number of holdinge
in this group are
406000

e

manually

operated as well as
animal drawn implegents
and tools.

The total number of
holdings in this growp

are 145000

mt ively

Large Farms, may aleo use
power driven equipment
The total number of
holdi in this growp
are 2

T™he Total Number of agricultural holdings in HAITE
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91 %20 = 1968
63 - 19N

Tochaieal reguirements for roto dymamic special purpose pump

Nortsental eentrifugal puspe for clear, ocold, frosh wesor
for agrioultural purposcs

3s 1 33) - 1983
18 1 )07 - 1965
s 1 4990 - 1987
3e ¢ (084 - 19
3o ¢ 6009 - )9O
3s ¢ G0l4 - 1M
3s ¢ 6300 « 19T

Mroshor, olpad type

Paddy thresher pedal eperatod

Siekler (Serpettos)

Guards for grein harvesting machines

Mife sections for grain harvesiing machines
Net ede for stationary pewcr thresher forwheat
Wheat power thresher (hammar mill typo)

B o191 - 1980
s ¢ 19T} = MOT)
Is ¢ 93 - 1967
38 1 90 - 1960
s 2 510 - 190
s 1 6971 - 19T)
I8 1 7051 - 197)
s ¢ T2 « 1I7)

Tes 6191902
s ¢ 62} = )9O
Is ¢+ 2238 - 1960
3o ¢ 0099 = 190)
30 1 296) - 196)
3s ¢ 3900 - 1969
20 ¢ J99) o 1965
s 0% = 1985
01 000 <1988
s Nt - 198)
2 ¢ M4 - 1986

Light Guty chaffoutter blados (Lirmt revieiss)
Sagareane eurshere (LArat revinign)

Nand Waise Sheller

Ouids for azle assembly for animal drawn vehicles
Test ocode for air-soreen secod cluaners,

Tost oode for sugaroane orushors

Powsr Naise shellors

Tust code for power maise shellers

Penning imives, hooled and ourved (revised)
Jorks fer plantations and ectates
Transplanting spede and SRR
Gardon saln

edgd shears, straight odge type
Babber draining and tapping Wnife
MR Jungle mtting Do

31 lahosk

Prunning oaw, strei@ht and ewrved
Dudding and grefting Mrife, cosbined
Prunniag soesteur
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EQLLONIOME = CICER ARLR(TING

Bnepelepédie Biologiquo - Les plantes alimentaires, part I,
b Do DOIS , page 97, published by Paul LECHEVALIER, Paris

Lo gare Giocor oomprend mept ospdoes de la région méditerrandenne et occidentales
L%wne d%ntre olles, lo cearientinum Linné (fige47) ost une plante alimcntaire trids
cultivée, bien connuc sous les
noms de Pois chiche, Pois ocornu
Anglais, Le Garbanzos o'est le
chiok Pea des Bspagnols, Ellc
porte le nom de Horse Gram dans
1'Inde

P*apris de Candolle (1'origine des plantes oultivées); elle n'a jamais
66 trouwée d%une manidre ccrtaine dans les conditions d*une plante spontanée, Tou~-
tes les floros du midi & 1'Burope ot de 1%Asic Qocidentale en parlent comme dtune
oapdee cultivéde ou de terrains en fricha, Toutes les autres espdoes de Cioer (sauf
wne é¢ 1%Abyssinie) étant de 1'Asie Ocoidentalc ou de la Grdoes, La probabilité se=
rait dono, d'aprds lui, quc l'espdos cultivée vient des pays situés entrc la Grdoe
ot 1'Nimmalaya, appelés vaguement s 1'Oricnt,

les Grecs ocultivaient le Pois GChiche dds le temps d'Homdre, sous les
noms 4'Brobintnos et de Xrios A cause de la ressemblance de la jraine avec une
1te de bélier, leos Latins 1%appolaient Cicer. On supposc que les anciens Egyptiens
1%nt connu oar il était déjd trds oultivé en Bgypte dds les promiers tomps de 1'dre
drétionne,

L'introdsotion a été plus anociennc dans 1'Inde, car on oonnait un nom
sanserit et plusieurs noms analogues ou différcnte dans les langues moderneSe

ocune preuve noxiste de l'ancicnncté de sa culture en Bspagne, Ospen=
dant, dit éo Oandolle, lc nom castillan Garbanso n'étant ni latin, ni arabe, peut
rementer A unc épogue plus ancienne que la conqufte romaine,

le Cioer ariontinum est une plantc annmelle de Y A 50 ocentimdtres de
hawteur, velus glanduleuse, sans vrilles, A feuilles inparipennées B 6=8 paircs
@ delioles ovales dentées, ) stipulos lancéolées ot dontées., Les flours, blanchos
ow Meuwltros, sont solitaires sur des pédonoulos axillaires plus cowrtes quo la
fouille; ellos sont petites, ) oorollec dépassant ) peine le calioce, le fruit est



we gouses ds reaflds oveide, tarminde on boc, contenant 2 gzrains woides e
aiques ridées, ayant l'aspect d'ume V%o de bdlier flanquéc de ses cornas snrouléese
On on eonnait plusiours variétés qui diffirent par les dimensions de la graine,

gresse, myenne ou petite, et dont la couleur peut 8tre blane jaunltre, rougeltro
ou neire,

C'est 1'ww dos Légumincuscs qui résistent le mieux i 1la sécheresse et
sa preduction est asses grandec. On la oultive suftout dans les régioms subtropicales
dans 1'Inde, on Algéric od sa grainc comstitue un: ressouroo préoiouse pour les Ke=
Byles ot les Arabes, ('est un aliment srds riche, mais indigostes D'aprds Alquier,
11 eontiendrait 86,486 d*unités nutritives 1 15,15 dc matidros asotées; 4,52 de
matidros grasses ot 59,90 dthydratos de oarbones

Les Pois Ohichos se mangent bewillis et assaisonnés aveo do 1%huilc et
du vinaigre ot aussi en purde,
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A smDY oOF
ARICRIUDAL AR IPUNTRIAL _ SKTVATION
L BAITEs

To pet to know the country it is neocessary to
read about it from various sources, collect the information
and wherever possible visit the areas and actually obeerve
she situation. This is particularly true in cuse of HAITI
because there are no statistical cata available at present
in the required dstails and one has to depend largely on
reports of others and by gathering information by disoussions
The visits further confirm the observationss In the following
pages such information has been gathered from whatevor source
is possible in the limited time that was available, A Biblio=
grephy has been given in Appendix XVIe The information colleoted
is by no means original but i$ is useful for making study of
agriculture and induastry.

Important places of intercst to Agricultural and
Industrizl Development such as Agricultural Farms, Institutes, Fooe
tories, Worshops, Sales Agencies, Repair Shops etc... visited
during these 2 months have been shown in a rough map of HAITI
(HM. Noe 54)s

In making these studies the following items were
particularly looked for & =

(A) gRORAL - Loocation of the country, surroundings, Population=
Prinoiple imports and exports education etCess

(9) AGRICULZUBAL BITUATIQN <

- Topography, Soil s, Soil Profiles,
Ph Value, Orgonic Motter -
- Rainfall, Temperature, 3unshine hours, Wind Velooity,

Bvaporation data, Seepage data, Flow in rivers and
streams, Irrigation, Drainage, Water table datas

- Mein Varieties of crops, Their methods of cultivation,
main operations, Botanical names of orops, yislds
per hectare, Pricss of crops, sawing and weeding
methods, Harvesting Threshing Wimnowing, Transport
Storage, Frocessing, Plant Froteotion Fertilisers,
Manures, Garden and Horticultural toocls.

- Training and extension.

00e/26
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e Mamufaoture, Raw Materials, Designe Puetory

Regulations and acte, Wages, Patemt Lawe
and Regiotration o;'huo « Varks, Standardisation

e Bpare parts availability, mobile worhshops, Mpasr
and Rrintenance

o Training and Rxtension,

® HNousehold or domestio appliances, Utilisation of
fuel, Cometruction of housce and food stopes =
Grimrl.

e Rural Industries and their tools

o J e Wiad power, Water power o
Ar onONgy - powsr, animal power, Diesel
ongines, electric power, mini=hyirc electrie plamts,
prices of diesel and gasoline etGeece

e Credit availadle = cooperatives e%$0...

The information on above poimts was scught.
IS hae mot beem possible to get informetionm on all points yet whatever
has boen oMtained is given in extract forwm in the followint paces and
oome data has besn included in the main report Whatever sweoh infosd’
@tion has been colleoted by referring to reports or W obesrvation
during tours and visits has been useful inm formulating the recosmend’
ations given in this report,

ood/N







W) ooy DRI~

e Repudblic of HAITI ccoupies tho Weatera
Shird of the Island formerly hmown ns Hispamioln, 1% 18 bordered by
the Atlamtic Cceon on the Norsh and by the Caridbean Bea on the
Woot and Seuth and has a common fromtiep uu' the Dominican Republic
on the Bngt. Its ourface ares is 27,700 Rn~ (ie mostly wo ataimeous)
The climnte is tropioal and modernte.

The popul ition wis estimnied at approgimately
§,500¢000 in 1971, The anuual demographic growth rate 1s @ jor cent
and the avera;e population Jdemsity io 119 persoms per ! n - The

c_* afe ove. 1:ted )
70 are a prozimttely » ,orsond in the copital, sau=Prince,
RAITI's population i1s extremely young, A¥ bcing under 14 years of
agee Yhe lewvel of sohool attendonce, s L0 Joeat

A IAAR Amartoy The lovel cf literssy is m-o

The growth rote during the 10 = year period
1961=1971 was omly 1 jer cemt per year, ot constant |r1088, OWing
10 the stagnation of agrioulture. The cconomic improvements of rccent
has not prevemted per onpita roduct from continuing to decline
in 197 oms ; :
21 0

™he primeipol oxjorts are t =
(1) Coffes = §.18,8 Million

AR R

(2) mesamport of meaufrotured Goods
sssembled in PAITI osecocccoere .O"“ .

") DOMBLILtE socvssccvccsssscrssscase LY 1)) .
(‘) m 0000000000000 020000000 '.Q’.‘ "
(’) Mid 0‘1. 00000000 00000000 ".).1

owt of overall Totsl of seeBecedbl Milion 3n
1971, The same year, iaports amouited $0 see
$.98.1 Million o

“The Gov- Tament stroagly hopes that UDP will Le
able %0 inerease tre IFF for MAITI ia view of ite clagsific tion a8 one of the
ety five Least Developed Commtries of the world, in order to ensure the
fiaeneiag of thess priority projeete.”

Y,




(» = ARIOULTURAL EITUATION
QOUNTRY AND INTERCOUNTRY PROGRA'MING
HAITLo0s

(UMDP assistance requested by the Government of HAITI for the period
1973 « 1977 « INDP No=DF/aC/HAI/R1
11, Décembre 1972, English

" LTIV TIES OF THE FIRGT FIVE=YEAR
®

8o HAITI has always been and still is an essentially agricultural
ocowntry. For some years the national economy has been gradually emerg’
§ag from the stote of stagnation which had charaoterized it in 1960's,
Wt the Govermment is still faced with serious dif-iculties, such as
inflation, trode umbalance, budget deficit, increasing under employ'
ment, housing shortage, on flow of private savings, out dated marketing
structures and methods, the rural exodus, a lack of trained profcesional
staff at all levels, regressive income distribution and so one The
industrial sector is still very under—developed and imported esscntial
oonsumor goods account for 40 per oent of total imports whereas most
of them could be produced and manufactured locaily ~ (Bdible oils,
oheeses, milk, meat and fish, prescrved foods 6tCees)e.

9+ The Govormment is contributing increasingly to investments
Almost 80 per oent of Govormment Investments are devoted to the
tafrastructure, including the Peligre Hydroelectric power station, the
PorteausPrince airport, the road to the south (30 km concrete paved)
and improvemcnt of Port—au=Prince wharf. Funds for the direotly
produotive sectors are therefore minimale Agrioultural Development
Programmes are financed mainly by means of external assistance and
programmcs in the industrial seotors are left in the hands of private,
asd for the most port foreign investors. However with the assistance
of the Inter-Ameriocan Developmont'Bank (IBD), The Institute for
Agrioultural and Ind'strial Development (IDAI) has started to establixh
an industrial park at Porteau=Princee

10 « Under the five year plan, the bulk of public investments,
will in the next five years, be concentrated in the following areast
transport (28,1 per oent) agriculture (26,9 per cent), Power (13 per
oent), health and environment (6,3 per oent), industry (5.5 per oent),
Touwrimm (449 per oent), only 2.7 per ocent wkll be allocated to
odusatione It must be emphasised that although national and foreign
resources will contribute in almost equal shares to investment in the
mbin coonomic seotors, in the social sectors two thirde of the re =
souroes will have to come from outeide. Lastly it is envisaged that
6e8 per ocent of public investments will be allocated to technological
research and to YO pre—=investment projecte.

no/



¢ $% 0 H FRIORITY -

;{B t = The Government has decided to adopt a
now ' Y at winning the population/production race on the
following fronts :

(1) Imoreased production of food stuffs of animal and
vegetable origin for the domestic market and export
of n\)u‘pluul maise, beans, bananas, rice, pigeon peas,
meat);

(11) Imoreased volume of exports of coffee, sugar, cocoa;

(114) Srenthening of the agriocultural infrastructure through the
oonstruction and restoration of irrigation systems;

(V) Campaign ageinst #0il erosion by means of a long term
reafforestation programme, terracing and regulatiom of rivors;

(V) Promotion of maritime and fresh water fishing and of stook-
raising;

(Vi) Training of agricultural technical persomnel at all levelsy



AQEICULTURAL PRAOTICES
m_%ﬂ - Three to four ratoons (repousses) of cane

are usually taken. The plant oane is out at 15 to 18 months.

The cane is generally interplanted with food
orops in the 181 year. For this purpose the cane is not oclose
planted in raws but the seed pieces are planted singly and irregular’
ly at wide spacing. As a result, the average small oane plot oonsiste
of a number of isolated cane stools,

The planting procedure described a 2ve hos two
vory graove disadvantages. Firstly the plant population is far too
small t$o give a reasonable yield per hectare. Secondly the cane
stool grows in isolation. It continues to tiler whenever moisture
oonditions permit and the result is a stool oonsisting of young sheet,
immature stalks, mature stalks, average stalks and dead stalks. Apart
from t>e reduotion in the yield therefore, this planting procedure
tends to produce cane of poor quality. It also partially defeats its
purpose of providing subsistence orops in addition to ocane, as the
space between the cane stools is wasted dueing the years tho canc is
ratconed, A for more rational procedure than their oropping would
®e rotation of oane with food orop growing & oycle of oane at
macimum yield and then taking a food crop from t'e whole area before
replanting to ocane

Yields are 46 to 49 tons rer hecotare.

These yields are extremely lowly the standards of
nearly all the other cane growing countries and are the result of manuy
factors mainly insufficient planting density, inadequate water, deficient
drainage, lack of fertiliser, and poor varieties. With a normal plant
population, good drainage, adqequate nutrition and a suitable modern
varioty, one would expeot an irrigated yield per heotare of the order
of the tons and a rainfed yield varying from about 88 tons at LBOGANE
%0 91 at CAYES and 95 in the PLAINE DU NORD,

M is planted on hill slopes by digging by
machete or hoe. After the carheads are cut, the stalk is allowed to

remain on the ground and removed before next ploughing.
BEMME = are planted on sides of small ridges.

« pudding is done by hoe, and the weeds are
then removed. The seedings are then transplanted. Harvesting is done
by haman labour by hand picking the car~heads. The stalk is allowed
%o stay on the Land.

ﬂ%’ = planting and harvesting is like SORGHUNW.
In bYoth cases there is no line sawing even on level landse Therefore,
all weeding hes to be done by hand labours

oo/



Cane is mainly grom on alluvial soilss The soils of the

allwvial plains and valleys are well suited to the production

of cane, The faoct that they have been oontinuonsly oropped

for several hundred years since colonial times without fortiliscrs
attests to their excellence,

The soils of HAITI are gencrally derived from the
weathering of mountaineus mass of Fﬁoﬂe gog%l There are only
sinor outorops of voloanioc rock, pproximetely of the country
is steeply mountainous and soil over this area is thin with frequent

out orops of line stone. When tilled these suils are subjeot tc
repid loss of produotivity through orosion and depleti n,

The alluvial soils of the plains and at the bottom of
She mountain valleys are mostly dark gray to blaock clayey loane
In the upper reaches the narrow valleys are filled with small
r8 and gravel washed down from steop slopess In the lower
areas, as in the Artibonite, the alluvial soils are browm tc gray

with a very Light subacil. (Dces hard pan happened)

In the dry plains most of the soils tend
$0 be all alive,




(1)
(2)

(3)
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MAINPA
SBL_ARS RAINPALL 2965 - 7¢ Iy
MALLLIGTRES

COMPILED FRON FIQURES OF THE SCWICE
METROROLOGIOUE NATIONAL -~ DARNDR. D4R

Ouledo=flac (DANIEN) « MNean « 48 WETTES™ 1168 DRIRST= T98
uom ®essccecs-see Nean .1“1 " .m’ » 1100

m ®0evancosevep . 1‘35 " - m " 1006

Capsllaition Plaine Mrd 131 " 3067 " 1082

Rividre du Nord
Maine du Nord, inland) 1531 " = )004 » 1033

- 190 nusber of years Nean equals or emoeeds is
between ) %0 §

o JO records of evaporation are available,

we THOre are normelly two rainy periods a relatively
short peak in May and the main wet ssason ia autwm
with the peak arcund September,

While the annual rainfall is adeguate on an
wveregey The rugeed topogrephy of the country causcs an apparently
saprioous distribution of the rain and henos the vegetatica. The
mouRS2ain aystem presents altitudes up o 8,790 feet with a great
diversity of relief prcducing on one hand areas of wmusually high
reinfall and low evaporation and on the other, areas wvhere ocomditions
are reverse.

..J




ARREATIGH @ RMINACE

Ireigation of cane is gemerclly practieed caly ia e
plaine do Ouledealing, and in vory limited area in the plaime
& Nord,

In Oulwdesflac = 8,000 t0 9,000 hoetares of fasmere
oans irvigated from mbho water supply and around 3000 heetares
of HABDO oone irrigated from Compony (owned wells. The ooet of
Pping 16 emoessive. Oravity irrigaticn ley furrow is jreetieed
ot Ouledo=ling

In plainc du Nord the ground wote 10 thought $o be gemerally
available and water table 40 high in memy parts of the plathe

allerial pladns as
are Mable tc ovesfl




e in RAITI are shcrs, with great
fevegnloarity of flow ng the dry seasom, while during

$ 08 a larse and extrercly damgercus
Sorrent which hae memg times caused destruction and loss of
Mife over a wide area. Jmall streams frequently dry up ale
Sogether in dry ssasom, Wt are 2 menace $¢ haditation and am
obsteasle tc trameport during the reainge Tho porosity of the
Lime stone furmations characterising most of the surface gology
of HAITI has prevented the formation of natural reservoire in
Mg country and onsequently rum off is extremely repid, dut
he same  enditions favour undergr-wd conditions of water
Wieh appoars t¢ e ocnsideradle in volume. The repidisy o}

ooe/
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Duriag the colonial poricd the plantation aystem
was followeds During the wars cf liberati n and indepcndence
this pattern of producticn was abolgshed to be sucoseded by a
subdivision of the land into individual holdingse The result
today in acriculture shows a pattern of produsticn characterised

prinoipally by a large numdber of 11 holdinge
dedicated primarily tc the producumn o; fﬁ%en«u.u
The faot that subdivision of the land has taken place withoul a
oomnsistent survoy ond rogistration of titles contributes tc a
goneral foeling .f inseourity of ownership in agriculture, which
effeots producers, distributors, administrators at all levels and
which oonstitutos the principal obstaclc t¢ agricultural develop?
aent in the country, The haitian pcasants wish is t. owm his
land in freehold, and only thus does he fcel securec, Litigation
over land is a constant pre-occupation of the peasant,

The Lond is cultivated by hoe or a maghete. No
fertiliser is added, T!'c forest cover is out fcr fuel and farming »
e sdemt .loyor of fertilc scil is thus oxposed to rains. This
destruotion of tre cover of the slopcs and tops of the great
wmountain area of HAITI has reduced the country's valuable timber
rescurces decreascd its ocffce produstion arcas, poured the eilt
from t: e oroding bare scils into irrigation aystems, stream bedes
and lakes in the valleys thus inoreasing flood damoge and remder!
ing the valley land less improdustive.

There are about 580,000 agricultural holdings in HAITI
(1972)s e population of HAITI is 4%00000 out of which, It is
ootimated that about B0F is engaged in agricultures Therefore
3600000 people ocultivate - $80,000 agricultural holdings. This
driage FOCAS per agricultural holdiang which is between
m" ares mostly and & family of 6 ( husbond, wife and
have to subsist of suoch emall fares under precariows reimfall

|
sunditions, |
The distribution of farm holdings location wise s 1
given below }
(3mPa NVENT) ‘
‘ m [ X X ] [ AR RX I ] ”gm
8) WORD-OUBIY cococseseces 0,000 |
J) ARTIDONITE oeeccocococe 117,000
‘ m Q00000000000 ‘”'m
S) an 000000000000 190, 000

TOML  eeccecocos N




DANDR has o Service de Vulgarisation, but its
Agents are insufficient in nuaber { 1 to 5000 Rurel families),
dofiodeat in training (two «thirds are only of primary education
level) and do not have the budgetary or transport faoilities
Reoessary for effective agricultural extension worke The primoipal
fumetion of the distriot extension agent is to help farmers with
the preparation of loan - applications to BCA,

The sugar faotories do not have extension staff
ad very little teohnical aid to cane farmers,

Por practical purpcses, it may be said t'at there
{0 no exteneion or demonstrative work for the improvement of came
fam.g.

The same applies to owmer farming and preliminary
extension work will have to % dome by the sugressed peraonnel
of the project suggested. One demonetrator is, thorefore, provided
in the ssheme ,

SERIT
The BANQUE WATIOMALE DE LA REPUBLIQUE DE HAITI
(W) ie Selieved to have logmed funds with the sugar factories
other than HABDO,

) is a scuroe of oredit to planters, but has not so far,
sade lcans to cane=farmers, In 1973 a total of ‘.1 548,702 wes
advensed to 18,431 planters mainly of eotton and m‘u. In 1974
the eomparable figures were $09,057, 706 tc 20,553 planters and in
19715 mainly of cotton maise and
hariocte. Interest is 124,

r* would be limely to provide oredit if it were thought
dont ¢ for the semieartisanal industrios bagsed om came to be assiot’

od t0 fmprove these officiency,

has very limited funde, whioh used ohiefly to provide oredis
for peoducers of food orops.

"M wilike common practice elsewhere, do not

r ocahe TS, eRoopt in regard %o a limited amowms of
sechemical oultivation, the cost of which is recovered from the
Pyvents due for came. In goneral, the oredit conditions for farmere

e diffieuls as the property title is usually required as ssourity.

ou/



Therc is no agenoy for stamdapdisation in FAITI
nor for granting of patent rights but it is understood that granting
of Registered Prade Narks is done by the Governmonte

= IDAINING

Genercl agrioultural training is provided by DARNDR at
three levels, Elementary training is given in vocational schcols,
producing extension agents of primary educn~tion standard. Inter -
mediote training for two yecars to the level of agricultural ins '
tructor ia given at three "Ecolcs Normales" and the Ecole Moyenne
d'Agriculture at DAMIEN, Higher education leading to qualification
a8 "ingenieur agronome is provided at the Institut Agronomique DAMIEN,

== PMaoilities exist for locel training of engineers and agronomists,
but without specialisations Bugar expertise would best be provided

Wy a period of post-graduate study in a suitable sugar producing
eoumirye OAS has agreed to provide funds for such training in respeoct
of a limited number of HAITIAN gradusts to be engeged by IDAIe

Any general improvement in the Haitian sugar Industry will be
possible only by lomg=term and sustained effort. This can be offected
only bWy adequately trained, permanent Haitian Technical Staff, support'
od as may be necessary by forcign consultonts t intermittent visits
Wy overseas experts cannot alome have any lacking effect. Training of
Haitian Tcohniocal Btaff must, therefore, be a first priority in any
schoms for inoreased pfoduotion and efficioncy in sugar industry as
a whole,

QQl/



ARMINIWTRATION

SRRLITVTIONS
Fi %Hmﬁ de 1' [}
Pmne! ) ment #ET !% %, oonofnl
vera. visions. vision de Recherche Agricole has alresdy

been mentioneds The Divinion de 1'Agriculture deals with oextension

and ococperatives and also supervises the Bureau de Credit Agricole
(BCA). The Division des Ressources Naturelles is pesponsible for
drainage and irrigation through the ‘ervice d'Irrigations The Depart'
ment is also oconoerned with agricultural instruction in primary schocls,
The Boole Moyenne d'Agriculture de DAMIEN and the Institut Agronomigque
de DANIFN where"Ingénieurs-Agronomes™ are trained,

lent by IDB

(Addisionsl details of IDAI are given in paragraph Noeee )

The Division de OREDIT and the Division d'Assistance
Teshaique et Développement a nusber of separate scrvioes,

%‘Ol\ﬂ%ﬂt the Service Ftudes et Réalisations dc Projets Industrisls
SERM1

programme dcs NATIONS UNIES pour le Développement

The
(WD) and the Orgenisation des BTATS AMERICAINS (ONA) both mainsain
offiess in Porte-au=Prince.

ooe/




At present there is no grented to the
farmerss At least in the initial stages sbeidy on prushasec
of Luplesente ie ouggested.

In Wro Lulos=@nithy |POTY 8l8c he has
honttoned some fissal meagures as follows : o

a) Lewering of the tax on guildives using molasees

%) Remission of the excise tax on gas=oil used .
for pumping irrigation water. Any loes of revemwe
would be more than compensated by inoreased cane
and sugar productions In view of vital necessity
of irrigation in Cul-dgsfing a sudsidy might even
e oconsidered,

ooe/



JIRUSTRIAL _SITUATION

- JQYpELISS D PRIOUTIES Of 1Y FINNL FIVE = TRAL Bl

11, M PLay WIGHLIOHTS THE FOLLOWING PRIORITY ARTAS i =

AMRUSTRIAL SECTOR Systematic inventory of mineral

wealth, encouragements to industrialists using agricultural
commodities (Bisal, coconut, cotton, ground nut, sescme and
sunflower)e The rapid industrial devclopment of recent years
has enoocuraged the Government to grant many institutional
facilities and financial incentives to foreign investors (duty=-
free imports of capital go.ds and materials for the production
or assembly of goods to be exported free of duty, income tax
exemption, etCese),

W t = Water supplies for built up areas,

rein water control in metropolitan area; oontrol of communicable
diseases ( yaws, malaria, tuberculosis, tetanus neonatorum ),
campaign against infant malnutrition which affects 60 to 70

per cent of children aged from one to four years; development
of community action.

® - DQUITRY, TRADE A'D TOURIEN

(s) JNDURTRY

25 @ The objectives of the industrial policy set forth in
the fivewyear plan are as follows s

e= To reach a constant growth rate in industrial
production of 10 per cent per yearg

a= To meet domestic requirements for industrial
goods as far as possible by means of advantageocus
tax measures to enccurage produstiong




« 70 inorease exports of nanufactured goods
( 88 million gourdes in 1970 or 44 per oont
of total exports whioch included 42 million
gourdes of procesed goods )

e To absorbe the increasing labour resources;

« To expand industrial processing of local raw
materials for export;

== To promote industrialisation in the provinoces;

26 = The objective is reduce imports of manufactured goods
in 1976 Wy 25 § per oent in comparison with 1972. The priority
seotors for the domestic market are textiles, food products,
and goods produced by light industries; for the export market
assembly industries and agro=industrials products. Industry's
ghare of @DP should increase from 11«2 per cent in 1970 « 7
to 12.4 per cent in 1975=76. Public Investment has been set
at 40 million gourdes (75 per cent of which will be provided
% foreigh resources )4 it is only fifth in the pricrities
awarded to different scotors Wwith 5.5 per cent of total invess !
ment during the period 1972=1976.

21 = 'The Government had hoped to receive technical assistance

in the industrial field, particularly in industrial planning mainly
because smell scale industry ( 87 per cent of enterprises are
family businesscs and employ fewer than eight persons ) and the
agro = industrial sector are developing very rapidly especially at
Port=au=Prince. Because of low indicative planning figures, this
project could not be included in the programme for 1973=197T+.

ooo/



28 e UNIDO, under its special Industrial Services

(818 ) progroimes has undertaken a project on j
and duty free sones (HAI/T1/009) whioch mp Eal

ortaken to finince for one yaar from June 1972, It is to
be extonded until July 1974 « The expert at present in the
field is helping to build an industrial pirk at ForteausPrince
oovering 25 hectares, with he neceusary infrastructure, and
to organise it ae a duty free gone; the total area may be
inoreased to 158 hectares. The expert's assistonce in this
project is deemed indispensable, since construction of the
industrial park in the capital city has already been greatly
delayed because of administrative problems,

(v) = w = There have been very encouraging trends in
forcign trade over the lastethree years, particularly in ree
exported products, but the peoportion of importscovered by exports
remains small (7844 per cent in 1971 ) and must be improved soon
for it has been declining since 1968, In towage, the unbalance
between imports and export is even more pronounced bec: use exports
(primary products) are three times less valuable per ton than
imports (meinly mapufactured and semiemanufictured goods)

HAITI'S8 mcin trading partner is the UNITID 8T/TES whose market
takes arproximately 50 per cent of its exports o HAITI is
completely dependent om foreigh shijp ing lines for its foreign
trade,

3O e An PAO specialist in marketing agricultural products has
been working on the North-West Froject (HAI/62/503) e

"'e is mcking a study of potential markets in the CARIBBEAN
arca and in the UNITED ST/TES of AMERICA for all HAITI'S agricultural
products. Recommendations could be of immedinte use in orienting
agriocultural jroduetion,



ARRLARIX X1l

(a) Wre Celestin's Foundry Project

(v) Credit Project oy lr. Gibbs
(a) LR : !

I have goue through the information sub-
mitted by Mr. Isaac Célestin and also vigited
his workshops at Cap-Haitien aund Nadeline along
with Mre. rFritz Michel of IDAI. My comments on
the proposed project ares

1) Mr. Célestin has adequate practical
knowledge about foundry operation - ®ecause of
shortage of electric power at Cap-Hdtien he has
abondoned the Electric cupola and has instd led
& coke operated cupola at Madeline. He needs
assistance in building a shed and for purchase
of raw materials.

2) He has already collected assorted scrape
iron mostly frow old automobiles. At Cap-Haitien
he has a small workshop with old lathes, drilling
machine, grinding machine, electric welding set,
etc., The quality of the wooden patterns he has
prepared for being used in preparing moulds are
very good., He is already manufacturing parts of
bullock driven sugar cane crushers on the pattern
of KIKLOSKAK (INDIA) make crushers.

3) He is desirous of manufacturing sugarcane
orushers, maize shellers and plougha. At present
he does miscellaneous automobile and general manu-
facturing jobs.

4) He has initiative and experience in foun-
dry operations and if assisted by IDAI would do
well helping the farming coamumunity around.

5) ‘fhe Loan may be given by IDAI after consi-
dering imposition of the following conditions essen=
tial for the success of the projecte

a) That the design of the bullock driven
sugarcane crusher will be qgg in consul ta=
tion with IDAI and when it is done, he will manufac-
ture all crushers as per this standardized design.
This will also help interchageability of spare parts.
Till a prototype is geven to him by IDAI, he may
panufacture as per the design he had.



b) That he will classify his stock of
sorape iron into two groups (1) ordinary irun
(11). High Carbon steel. Parts such as plough
shares, mould boards, 8tCe.. ghould be made from
automobile spring steel which contains high care
bon. Thus he will be able to utilize his scrape
iron to the best advantage.

¢) Thers is no arranzement for Factory
Inspection in Haiti. However, safety precau-
tions need to ve taken to avoid accideuts par-
ticularly melten metal is oeing used. All 1lift-
ing and carrying devices ghould have a factor
of safety of five, Though he has ably improvised
the 1ifting device 4% 48 stild not considered
absolutely safe and needs gtrengthening. Ade-
quate precautions need to be taken to make the
operation safe.

1BAL Dinkar N. Kherdekar
20/2/16
UNIDO Expert



My comments on the project ires

1. The price of tne plough seeme to be
on higher side. Propacly, the ploughs may be
availavle for G.300 at Cayes beiny nearer the
manufacturing centre (LABUnDE). This needs to
be checked.

2. ror the purposes of calculating the de~-
preciation on bullocks their life may be taken
a8 sSeven years.

3, The depreciition for plouchs may be
calculated by taking their life as ten years and
not three years which is too low.

4, For feed and medicines an amount of
G.500.00 has been set aside. Even assuming
that part of the lund is set aside for production
of foadcr, the amount of (.200 seems to be rea-
sonavle and for wedicines, G.50.

5. 1 have shown thesc comments to Dbr.
Engels and he has suggested allocatin some
awounts for long ropes, which are used and which
need replacements. This is a good suggestion
and an additional awount of G.50 is to be added
to item "Prix des égquipements d'attelage".

The draft project needs revision o. the
lines mentioned above.

It may be mentioned here that in Haiti,
the bullocks are at present bein: used for
ploughing and partially for bul)ock=cart trans-
port if a farmer owns a cart. Very few farmers
seem to ewn a cart. In India there are separate
and specialized bullock driven implemcnuts for
differeust a.ricultural operations, as indicated
below:
1) Plough for ploughing
2) Harrow for harrowing
3) An implement for crushin; clods and for
levellin, and preparin; seed-bed
4) Seed-drilles for sowing seeds of various
orops
5) Intercultural implements for hocing and
weeding
6) Bullock carts for transport
7) Leather buckete or Persian wheela to 1ift
water out of wells, tanks or cannals.



With these varied implewents an Indian farmer
is able to make use of a pair of his bullocks
aluost all the year round, At present, as a
Haitian farmer has a steel plough, he can, at
the wost, use the bullocks say two to three months
in a year, which is a lov utilization, Slowly,
as new iuplements are introduced and used, the
utilization of bullocks will increase and become
more and more economical

M D.No KHERDEKAR
/76 UNIDQ Expert
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1) authorized Capital G.50¢00Q.000.,00 . 50 +000. 080 .40
Paidein Capital cle4344381,00 4,206,63%6,20

salance at . Credit duringneimburae- palance at e
the beginning of the year ment uunng end of the

3)
Ccrédit Supervisé
(Crop 10anf)(62,941.30 2.1386533.65 942,003.90 24298.6The05

Equipements
& Implements 132054420  104.240.70 41072580 199.569.10

Poultiry 131.,739.90 6940196025 156,374,2C 667.561.9%

Others 281,181.90 40132.60 31.365.00 25309‘9050

4) LNRUSIRY
26142097645 1486/, 29950 200,737.%35 3. 748.619.60

5) Kidikk AMBNSTAIRS

Sisal 21.504,00 - 21¢504,00 -
Sugar 117.362.70 - %0%5080 18.’96.30
Factor{ \ 7 10 ’
cotton(3EN - “l» o e
Essential B +275.3° 3.094,499.00 3074499.00 l.%:%o”
0il( #arrant)

Agriculture 240,000.00 - - 240,000,00
Impleuents

INSTITUT DE DEVELOPPEMENT AGRICULL ET INDUSTKICL
DIVISION rINANCIERE
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Ar. Antounio Patriota, nesident Hepresenta-
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Mr. Michael Askwilh, ABsigtant ¢o Reaident
hepresentative

Nr. Kobert Duoud, Aduinistrato?

Nr. Aurel de Alth, Frincipsl Councillior
of PAM

Mr. Plerre Bernheim, rA0 nepresentitive
Pr. John Caliear, Veteriuary Councillior, FAO
Mr. dirk Engels, Expert {n animal production

Mr. Plerie cvourtine, ELxpert in fural Artie
sans Iragnang

NF. GoTard Lawbert, Expert in Industrial
programulile,

MF. Jean Rarie Debouttse, 0f fice=in=-Charge
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Re. Georyes Louis, Jeneral Director

?r. pernard rfathon, Dy. General Director
M)

nr. hene Laroohe, Director, Division of
tuu:n.co. Lechiique, and Developaent
vAlD

Ar. Frits Wior: ", Director, Agricultural
droup Serviee  uda)

Nr. Shiller Nioolas, lnspector (SARGA)
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Mr. Marcel lhebaud, Inspector (3AiwGA)
Mr. 8t. Ange vesar, Inapector (SAHUA)

Mr. Sterlin Jean, Sous Directeur (Uroup
Industriaul gervices)

Mr. Yvon Nerestant, IDAI, kirebalais
Mr. Frisky Auguste, IDAl, Cayes, Agronomist

111, Miscellansous

le Ne. kaouf P. Hage, Manager, Outilagri,
Port-au-Prince

2o Mr. Gerard doucard, Vice President, DAR
s0UCu, Porteau=prince

3, Mr., 8prunont Jean, gv@ché des Cayes, La~
boule

4 Mr. lssac Celestin, Foundry Owuner, Cap
Haitien

9« Mr. Wally Turnbull, baptist Mission (Moune
tain naid), Fermathe

ARERIRLL XX
dans_uselid Anfolnation
SACEARRX $ 1 Gourde (G) = 20 Cents U.§,

1 U.3. Dollar « 5 uourdes (G.)

Land NAAMMER ¢ 1 carreau - 1.29 Heotares
ARRESYAARAQEE ¢ IVAl t lnstitute for Deve-

loprent of Agrioulture
and Industry

SBn 1 Bociétd d'Equipement
National

DaRDNDI Départewent de 1'Agri-
culture, des Nessour-
ces NMaturelles et du
Développenent Rural

CoodENns Centre lural de Ddve-
loppement de Milot

B ¢ danque Mationale de
la N publique d°*Haiti

WA ¢t Bureau de Orédit agri-
oole



IHS ¢ Institut Haitien de Statistiques
180 t International Sugar Organization

Oné $ Organization of American States (orga~-
nization des Etats américains)

HASCO & Haitian American Sugar (ompany Sehs
Qutilagris

CARICQNs Caribbean vomwunity

ODk: : Ministry of (verscas Development

QEWPI & gervice, Etudes et Réalisation de Pro-
jets Industriels (IDAI)

LoC ¢ Least Developed Country

n/m ¢ man months

FAG ¢ Protein Advisory Group of United Nations
System

Undp ¢ United Nations Development Programae

UNIDO

United Nations Industrial Development
Organization

FAQ ¢ Food and Agricultural Qrganization
of the United Nations

1L0 ¢ International Labour Organization

18K ¢ International sank for reconstruction
and Developument

1PF ¢ Indicative Planning Figure
816 ¢ 8pecial lIndustrial Jervices

IR ¢ International Rice Research Institute
Manila, Philippines

AGOC t Asian cooconut Comuittee
Ha. ] Heotare
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2. Haiti Mission d'sissistance Te@chnique Inté-
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wing, Haiti (UwwP Assistance requested by
the government of Haiti for tie period 1973 =
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4, Hheport of National Couucil for Development and
Plaunings (CONADEP) kef. ¢/PNUD-N0,65, 12/10/72,

Y. EBEtude Technico=-sconomique d'outillages agri-
coles, J.A. by Institute de Recherches et

Technologie Industrielles pour 1l’Amérique
Centrale (ICAITI), Port-au=-Prince, Juin 1974,

6, Haiti = Preliminary survey of the dugar In-
dustry, Sept. 1975 by Mr. Luis Smith of Hook-
ers, Agricultural and Tecnnical Jervices,
Ltd,, Bucklersbury Home, 83 Cannon Street,
London, kLC4N-BEJ

7. A preliminary investigation into the techni-
cal and economic feusibility of sugarcane
production by Mr. C. Keith Laurie, "Gle-
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lMichael, Sarbaaos, W.I1.
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Eﬂﬂﬁlﬁ of products of "Lao Industry Mecha-
ic Workshop and Foundry, LAOS.

9, A standard guide to Haiti by Selden kodman
10, 'HAITI' by Bernard Hermann

1l., Berclays Country hkeports - Haiti - 12 Feb.
1975

12, Market profile - Haiti

13. Encyclopedia biologique - Les plantes ali-

mentaires, Part I by D, Bois published by
Paul Lechevalier, Parigs,
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ALEBNGLA XA
IRGCE.ALR BUAGRANES

A QUICK SURVEY OF INDIGENOUS AGRICUIAURAL
DIPLIMINTS, TOOLB AND DOMEOTIC
AFPPLIANCES FIQURES 1 70 18

A SURVEY OF IMPORTED IMPLIMENTS LOCATED
IN KAITI FIGUAS 19 TO 34

SOME OF THE SUCGESTSD IMPLIMINTS
FOR TRIAL AND INTROIUOTION —
FIQURES 35 T0 52

MAPS FIGURES 5) AND 54

SKIPCNIS OF BOME NEUWLY DESIONED INPLAMINTS
D 70018
(FIRST PROTOTYPES) - FIGURES 55 70 57
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